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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XUMHHM Ha YPOBHE OCHOBHOI'O OOIIET0 OOpa3oBaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHUM K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTEIbHONU MPOTPaMMBbI
OCHOBHOTO 00111ero oopazoBanus, npeactaBieHHbIX B DI'OC OOO, a Takke Ha OCHOBE
dbenepanbHOl pabodeit mporpaMMbl BOCIIUTAHUS B C YIETOM KOHIIETITUHN TIPETIOIaBaHMS
yueOHOro mpenMera «Xumus» B 00pa3oBaTelbHbIX oOpraHuzamnusx Poccuiickoi
denepanum.

[Iporpamma mo xumum Aa€T MPEACTABJICHHE O IENAX, OOIIEH cTpaTerumu OOydeHHS,
BOCIIUTAaHUSI W  Pa3BUTUA OOYydYAIOUIMXCS CpPEACTBAMU  Yy4yeOHOro MpeIMeTa,
yCTaHaBJIMBAaeT  00s3aTE€IbHOE  NPEIMETHOE  COJAEpKAaHUE,  IPeayCMaTpUuBacT
pacrpeaeneHue ero mo KiaccaM U CTpyKTYpUPOBaHUE 110 pa3jiesiaM U TeMaM IporpaMMBbl
0 XUMHH, ONPEAENACT KOJUYECTBEHHbIE W KAaYECTBEHHBIE XapaKTEPUCTUKU
COJICP)KaHUS, PEKOMEHJIYEMYIO TOCJIEA0BATEIbHOCTh HM3YUYEHUS XUMUHU C Y4ETOM
MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€M, JIOTUKM Yy4eOHOTO IIpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH O0yYaronuxcs, OMpenesseT BO3MOXKHOCTH TpeaMeTa s
peanuzanuu TpPeOOBaHWM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTebHOU
nporpaMmMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHWM K
pe3yJibTaTam 00y4eHHs] XUMHUH Ha YPOBHE 1€l U3y4eHUs MpeIMEeTa U OCHOBHBIX BUIOB
y4eOHO-TI03HABATEILHOM JIEATEIbHOCTH O0y4Yaromerocss MO OCBOCHHUIO y4eOHOro
COZIEpIKAHUSL.

3HaHWE XUMHUU CIYXKUT OCHOBOM g  (OPMHUPOBAHMS MHPOBO33PECHHUS
00yJaromerocs, €ro NpeacTaBiICHUd 0O MaTepUaJIbHOM €IUHCTBE MUpPA, BAXKHYIO POJIb
UrparoT GopMHUPyeMble XUMUEH MPEJICTABICHUS O B3aUMOMPEBPAIICHUSIX SHEPTUU U 00
SBOJIIOIIMYU BEIIECTB B MPUPOJIC, O MyTAX PELICHUS II100ATbHBIX MPOOJIEM YCTOMYHUBOTO
pPa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOM, MHUILEBOM U 3KOJIOTHYECKOU
6e3omacHOCTH, TPOOIIEM 37PABOOXPAHCHHS.

N3yuenue xumun:

CIIOCOOCTBYET pealiu3allui BO3MOXHOCTEH JUIsi caMOpa3BUTHUS U (HOPMUPOBAHUS
KYJIBTYPbI IMYHOCTH, € 0011el U GyHKIIMOHATHHOU IPAMOTHOCTH;

BHOCUT BKJIaJ] B (OPMHPOBAHHWE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi,  HaBBIKOB  HUX  CAMOCTOSTEIBHOM  y4eOHOW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJIBHBIX U HUCCIEJOBATEIbCKUX yYMEHUM, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;
3HAKOMHUT CO CIEeNU(PUKON HAyYHOTO MBINIJICHUS, 3aKJIabIBAET OCHOBBI IICJIOCTHOTO
B3IJISIa Ha €IMHCTBO NPUPOJBI M YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TaloOM B
(GbopMHpPOBaHUU €CTECTBEHHO-HAYUYHON TPAMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOILIEHUS K €CTECTBEHHO-HAYUYHbBIM
3HaHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B AKOJOTHYECKOE 0Opa3oBaHUe
00ydJaronmxcsi.



JlanHble HampaBieHHs B OOy4YeHHMM XUMHH O0OeCredyuBaroTCcs CrenupuKkon
coziepKaHusl y4eOHOr0 peIMeTa, KOTOPBII SBISETCS NEAAaroruuecky aaanTHPOBaHHBIM
OTpakeHHEM 0a30BOM HAYKU XMMUU Ha ONPENIECIEHHOM JTarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOro oOIIero oOpa3oBaHUS OPUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIIUMUCS CHCTEMbl IE€PBOHAUYAIbHBIX IOHATHI XUMHUH, OCHOB
HEOPTraHWYECKONM XUMHUHU U HEKOTOPBIX OTIEIbHBIX 3HAUMMBIX MOHSATUN OPraHUYECKON
XUMUH.

Crpykrypa coaepXkaHUs HOporpaMMbl 0 XUMHU C(oOpMHpOBaHA Ha OCHOBE
CHUCTEMHOT0 N0X0/1a K €€ n3ydeHnro. CoepKaHue CKJIaIbIBACTCS U3 CUCTEMBI IIOHATUN
0 XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI TOHATUH O XUMUYECKOH peakiuu. O0e
OTU CHUCTEMBI CTPYKTYPHO OPTaHW30BAHbI IO MPHUHIUITY IOCJIEI0BATEIBHOTO Pa3BUTHUS
3HAHUW HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognyeckoro 3akoHa J[. . MeHnneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IIPEJICTaBIICHUN 00 3JEKTPOJUTUYECKOMN TUCCOLMALIMU BEIIECTB B pACTBOPAX.

Teopernyeckne 3HaHHUS PaCCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU NOJTYYEHHBIX
Y OCMBICTICHHBIX (DAaKTOB, pa3BUBAIOTCS ITOCJIEI0BATENILHO OT OJTHOTO YPOBHS K IpYyTrOMY,
BBIMOJHAS (QYHKIMH OOBSICHEHUS] M TPOrHO3MPOBAHMS CBOMCTB, CTPOCHHUS M
BO3MOKHOCTEN NPAKTUYECKOTO IPUMEHEHHMS U TIOJIyYEHUS N3y4aEMBbIX BEIIECTB.

OcBoeHue NporpaMMsl o0 XUMHUH CIOCOOCTBYET POPMUPOBAHUIO MPEICTABIECHUS O
XMMHUYECKOU COCTABIIAIOIIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM ITPUPOBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HaHMIO U METO/IaM NI03HaHUs B HayKe. M3yuenue
XUMUU IPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee N3YUEHHBIX yUEOHbIX NIPEIMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5—7 kimacce» u «Pusuka. 7 Kimace».

[Ipyn u3ydyeHHMH XUMHUU TPOUCXOIUT (OPMHPOBAHHE 3HAHMM OCHOB XHMHYECKOU
HAyKd KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUUECKON AESITebHOCTU
YesloBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJBTYpHl. 3ajada y4eOHOro
peiIMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbBI XMMUYECKUX 3HAHUN — BaXKHEHIINX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX TMOJOKEHUMN, TOCTYIHBIX 0000UIEHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HayKH, B MPUOOILIEHNH K HAYYHBIM METOaM
MO3HAHUS NPU HU3YUYCHHM BEIIECTB U XUMHYECKHX peakiuii, B (OPMUPOBAHUU U
pPa3BUTUU MO3HABATENbHBIX YMEHUN U UX TPUMEHEHUHU B y4€OHO-I03HABATEIbHOMN U
y4eOHO-UCCIIEIOBATENbCKON  JACSTENbHOCTH, OCBOCHUM TpaBWil  0€30MacCHOIO
oOpallleHus ¢ BEIIECTBAMU B IIOBCEIHEBHOM JKU3HHU.

[Ipy wW3yyeHHMM XUMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:

— (popMUpOBaHUE UHTEUIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIBHOMY IPUHATHIO PELLIEHU, CHOCOOHOM aJalTUPOBATHCS
K OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;



— HaANpaBJICHHOCTh OOYYEHUS HA CHUCTEMATHYECKOE MPUOOIICHHE OO0YYaIoImUXCs K
CaMOCTOSITEJIbHON TO3HABaTEIBbHOW JEATEIHHOCTH, HAYYHBIM METOJaM TO3HAHUS,
bOopMHPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue YCIOBUH, CHOCOOCTBYIONIMX MPUOOPETEHUIO O0YYalOUUMUCS OIbITa
pPa3HOOOpa3HOW JAESATENbHOCTH, IMO3HAHUS M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETCHIIUN ), IMEIONTUX YHUBEPCATHLHOE 3HAUCHHE TSl PA3IMYHBIX BUOB
NEeSATEeTLHOCTH;

— ¢dopmupoBanue o0mel (HyHKIIMOHATIBHOM U €CTECTBEHHO-HAy4YHOM I'PaMOTHOCTH, B
TOM YHCJIE YMEHUU OOBACHSITH U OLICHUBATH SIBJICHUSI OKPYXKAIOLIET0 MUpPA, UCIIONb3Ys
3HAHWS W OTBIT, MOJTYYEHHBIC MPU H3YUYCHUHW XHMHH, MPUMEHATH X TPH PEIICHUU
po0JIeM B IOBCEAHEBHOM JKU3HU M TPYAOBOM JACATEITHHOCTH;

— ¢opMupoBaHue y OOydYaOIIMXCS TYMAHHUCTHYCCKHX OTHOIICHUHN, TTOHUMAaHUS
[EHHOCTH XHMHYECKUX 3HAHUWU JJisi BBIPAOOTKH JKOJIOTMYECKH I1EJIECO00Pa3HOTO
MOBEJICHUS B OBITY U TPYIOBOM JIEATETLHOCTH B IIEJISIX COXPAHEHHS CBOETO 37I0POBbS U
OKPY KO NPUPOTHOUN CPEbI;

— pa3BUTHE MOTHUBAllUM K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIUTAHUIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JAIbHEHUIIIET0 00yUeHUSI.

OO11ee yncIo 4acoB, OTBEAEHHBIX ISl U3YYCHHUS] XMMUHU HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezenw), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIO).



COJEP KXAHUE OBYUYEHUA

8 KIIACC
IlepBoHaYaIbHbIC XUMHYECKHUE TOHATHS

[Ipenmer xumun. Poib XMMHUM B KU3HU YETOBEKA. XUMUS B CUCTEME HayK. Tena u
BemecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE BELIECTB.
[Tonsitue 0 MeTomax mo3HaHWs B XUMHUHU. UucThie BemecTBa u cMecu. CrocoObl
pa3aeieHust CMeceil.
ATOMBI U MOJIEKYJIBI. XUMHUYECKUE TIEMEHTBI. CUMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThie U ClIOkKHBIE BeleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.
Xumuyeckas ¢opmysia. BalleHTHOCTh aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcUTENbHAsA aroMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEAUHEHUH.
KomnuectBo BemectBa. Monb. MonsipHast macca. B3auMoCBsA3b KOJIMYECTBA, MACCHI
W 4Yucia CTPYKTYPHBIX €IMHMI] BemecTBa. Pacyétel mo dopmynaM XUMHUYECKHX
COCINHEHNH.
PuU3NYECKUE U XUMUYECKUE SIBICHUS. XUMUYECKasl peakuus U €€ Mpu3Haku. 3aKOH
COXpaHEHHUSI MacChl BeIIeCTB. XuMuU4eckue YypaBHeHus. Kraccuduxanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).
Xumuueckuii IKCnepumenm:
3HAKOMCTBO C XHMMHYECKOM IMOCYJ0M, MpaBwiamMu pabOThl B Ja0OpaTopuud U
npuémMamu oOparieHus: ¢ J1abopaTOpHBIM 000PYIOBaHUEM, U3YUYEHUE M OIKCAHUE
bu3MYeCKuX CBOMCTB 0Opa3IOB HEOPTraHWYECKUX BEIIEeCTB, HAOIIOJIEHUE
dbuznyeckux (MIaBJIeHUE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUTICHUE
YW KOHJICHCAIMS BOJbl) U XMMHUYECKUX (TOpEHHUE CBEYH, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aMMO/JICHCTBHE MeJla C KUCIIOTON) SIBJICHUH, HAOJII0ICHUE U ONTMCAHUE
NPU3HAKOB  TPOTEKaHMs ~ XMUMHYECKHUX  peakiuil  (pa3ioxeHue  caxapa,
B3aMMOJICUCTBUE CEPHOW KHUCJIOTHI C XJIOPUIOM Oapus, pas3iokKeHUE THAPOKCUIA
menu (1) mpu HarpeBaHuu, B3aMMOCHCTBUE XKene3a ¢ pacTtBopoM comu meau (1),
M3YUYCHHE CIIOCOOOB pa3JiejieHUs CMECEil: C MOMOIIbI0 MarHurta, (GUIBTPOBAHHE,
BBITIAPUBAHUE, NUCTWUIAIMSA, XpoMaTorpadus, IPOBEICHUE OYUCTKH TMOBApECHHON
coili, HAONIOJIEHWE W  ONMUCaHWe  PE3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHHE MOJENIEeH MOJIEeKYII
(I1IapOCTEePKHEBBIX ).
Ba:kHeiimue npeacTaBuTe I HEOPTAHNYECKUX BellECTB
Bo3ayx — cmech ra3zoB. CoctaB Bo3ayxa. Kucinopoa — 37€MeHT 1 TpoCTOe BEIIECTBO.
Haxoxxnenue kuciaopoia B mpupo/ie, pu3ndeckrne 1 XUMUIECKHUEe CBOMCTBA (PeakIuu
ropenusi). Okcupapl. [Ipumenenue kucinopona. CrnocoObl MOTyYEHUsS KUCIOpOJa B
nabopaTopuu W TpoMbluieHHOCTH. KpyroBopor kucinopoaa B mpupojne. O30H —
AUTOTPOITHAS MOAU(DUKAIIHS KACTIOPO/Ia.



TemnoBoi 3pGHeKT XMMUYECKON peakiui, TEPMOXUMUYECKUE YpaBHEHUS, 9K30- U
SHIOTEPMUYECKHE peakluu. TOIIMBO: Yroib W METaH. 3arpsi3HEHUE BO3/yXa,
yCHJIEHUE TTApHUKOBOTO 3(PdeKTa, pa3pylieHue 030HOBOTO CIOS.

Bonmopon — snemeHT u mpocroe BemiecTBo. HaxoxaeHue Boaopola B MPUPOJE,
bu3nUecKue 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI MoryyeHus. Kucinorsl
Y COJIH.

MousipHbIit 00BEM Ta30B. Pacd€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBouicTBa BoAbl. Boma kak pactBopurens. PactBopel. Hacklennsie n
HEHACBHILLICHHBIE PACTBOPBI. PacTBOpMMOCTh BellecTB B BoJe. MaccoBas H0Jid
BEILIECTBA B pacTBOpe. XMMUYECKHE CBOMCTBA BoAbL. OcHOBaHuA. PoJib pacTBOpPOB B
MPUPOAE M B KU3HU 4YeJIOBeKa. KpyroBopor BOAbl B NPUPOAE. 3arps3HEHUE
MPUPOAHBIX BOA. OXpaHa U OYUCTKA IPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coequuennii. Oxcuanl. Kiaccudukaius okCUI0B:
cojieoOpasyromue (OCHOBHbBIE, KUCIOTHBIE, aMPOTEepHBbIE) U HecojeoOpasyrolue.
Homenknarypa oxcuaoB. ®Pusznueckue M XUMUYECKHME CBOWCTBA OKCHUIOB.
[lony4deHnne OKCUIOB.

OcHoBanusi. Knaccudukaiusi ocHOBaHUM: MIEIOUU U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanui. dusznueckue M XHUMUYECKHME CBOWCTBA OCHOBAHMWM.
[TosrydeHrne OCHOBaHUI.

Kucnotel. Knaccudukarus kucinor. Homenkmarypa kucior. ®Pusznueckue u
XUMHYECKHE CBOMCTBA KuciIoT. Psg aktuBHOcTHm MeTamioB H. H. bekerosa.
[lony4deHue KUCIOT.

Conu. Homenknatypa coneil. @PuU3NYECKME W XUMHUYECKHE CBOMCTBA COJICH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.
Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OIPENEIICHUE COAECPKAHUSA KHUCIOpPOJa B BO3IyXE, ITOIYYCHHE,
coOuMpaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB KHUCIOpPOAa, HAOIIOJCHUE
B3aUMOJECUCTBUSA BEUIECTB C KHUCIOPOAOM U YCJIOBUS BO3HUKHOBCHHUS U
MpeKpalleHus ropeHus (mosxkapa), 03HaKOMJIEHHE ¢ 00pa3iiaMy OKCHJIOB M OTTHUCAHUE
WX CBOMCTB, MTOJTy4€HUE, COOMpaHue, pacno3HaBaHue U U3ydeHUue CBOMCTB BOIOPOIa
(ropenue), B3aumojeilcTBue Bojopojga ¢ okcuaom wmeau  (II)  (BozmoxkHO
WCITIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOMOIeHNE 00pa3IloB BEIIECTB KOJIMUYECTBOM
1 ™momb, ucciaeAoBaHWE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3IUYHOU
pPAaCTBOPUMOCTBIO, ITPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAaCCOBOW JI0JIEHU
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEUCTBHE BOJABI C MeETaUIaMH (HAaTpUeM H
KaJIbIeM ) (BO3MOKHO MCITOJIb30BAHUE BHICOMATEPHAIIOB), UCCIIEI0BaHIE 00Pa3IIoB
HEOPTaHWYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIOJICHUE M3MEHECHHSI OKPACKU
WHJMKATOPOB B PAacCTBOPAX KHUCIIOT U IIEJIOYEH, U3YUYEHNE B3aUMOJCHCTBUS OKCHIA
Menu (II) ¢ pacTBopoM cepHOW KHCIOTBI, KHCJIOT C METa/lIaMH, pPEaKIUi



HEUTpaJIN3aliy, IIOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTaJljIa APYTUM U3 PAacTBOpa COJIM, PEHIEHUE DKCIEPUMEHTAIIBHBIX 331a4 110 TEME
«BakHeume K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3akoH u Ilepuognuyeckass cucreMa XUMHYECKUX dJIeMeHTOB /1.
N. MenaeneeBa. CtpoeHne aTomMoB. XUMHYeECKasi CBfA3b. OKHUCIMTENbHO-
BOCCTAHOBUTE/IbHbIC PeaKIMU

[lepBble MOMBITKK KiIacCU(PHUKAIUM XUMHUYECKUX 31eMeHTOB. [loHATHE O rpynmax
CXOIOHBIX 3JIEMEHTOB (LIEJOYHBIE M IIEIOYHO3EMEIbHBIE METAJLIbl, TaJOrEHBI,
UHEPTHbIE Tra3bl). OJEMEHTbI, KOTOpble 00pa3yloT aM{@pOTEepHbIE OKCHIbl U
TUIPOKCHIBI.

[lepnognueckuil 3akoH. Ileprogmueckas cucrema xumMudeckux anemeHToB J[. H.
MenneneeBa. Koporkonepuoanass u ainuHHonepuoaHass (opmsl [lepuoanyeckoit
cucteMbl xuMuudeckux adnemeHToB JI. M. MenneneeBa. llepuonsl u rpymnmsl.
Pu3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB [IEPUOA U IPYIIILI JIEMEHTA.
Crpoenne atomoB. CocraB atoMHbIX siaep. M3oromsl. OnekTpoHsl. CrpoeHue
ANEKTPOHHBIX  000JOYEeK aTOMOB MepBbIX 20 XMMHUYECKHX  3JIEMEHTOB
[lepnognueckonn cucremsl J[. M. MenpeneeBa. XapakTepuCTHKa XHUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.
3aKOHOMEPHOCTM M3MEHEHMsI pajadyca aTOMOB XUMHUYECKHX  DIIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYyMNIIaM U IEpUOIAM.

3nauenue Ilepmommyeckoro 3akoHa u Ilepronnueckol CUCTEMBI XMUMHUYECKHUX
DJIEMEHTOB JUIA pa3BUTUs Hayku W mnpaktuku. J[. . MenneneeB — yd€HbBIA U
IpaKJaHUH.

Xumuueckass  cBsa3b.  KoBaneHTHas  (moyisipHass M HEINOJISIPHAsA)  CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp okucneHusa. OKHCIHTEIBHO-BOCCTAHOBUTENBbHBIE peakuuu. lIpomeccer
OKHCIICHHSI U BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe O0pa3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBHE
TUAPOKCUIA IMHKA C PAacTBOpaMHU KHUCJIOT W WIEJNOYEH, NPOBEAECHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropenue, peakiu pa3ioKEeHUs, COSTUHEHHUS).

Mexcnpeomemnoie ceazu

Peanuzauust MeXOpeIMETHBIX CBSA3€M NpH HM3y4YEHHMM XHMHM B 8§ KJjacce
OCYUIECTBJISIETCS U€pe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHIA,
TaK W IOHATUM, SABISIOIIMXCA CHUCTEMHBIMH JUIS OTACIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHATHS: Hay4YHbIN (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJln3, CUHTE3, KilacCU(PUKalus, MEPUOJUYHOCTh, HAOIIOACHHE, DKCIEPUMEHT,
MOJEJINPOBAaHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.



®dusuka: marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, HU30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJa, J3JEKTPUUECKUM 3apsjl, BEIECTBO, TEIO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, GU3NUECKUE BETUIHHBI, SUHUIIBI NU3MEPEHUS,
KOCMOC, IJIaHeThI, 3BE31bI, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIC IOPOJIbI, IOJE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHL.

9 KJIACC

BemecTBO U XMMHUYECKAS] PeaKUMsI

[Tepuonnueckuii 3akoH. Ilepuoguueckass cuctemMa XUMU4YeCKuX diiemMeHToB JI. U.
MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWH CBOWCTB
XAMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIHS, KAJTbLHSI U UX COCTUHECHHI
B COOTBETCTBHHU C MOJIOKEHUEM 3JIEMEHTOB B [leproinueckoil CHCTEME U CTPOECHUEM
UX aTOMOB.

CtpoeHue BellecTBa: BUbl XMMAUYECKON CBSI3U. THUIBI KPUCTALIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKA W BHUAA
XHMHUYECKOU CBS3H.

Knaccudpukanyss W HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYCCKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHuYECKUX
COCJIMHECHUH, TEHETUYECKAs CBSI3b HEOPTAaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUECKUX peaKkIuid MO pas3IMuyHbIM MpU3HaKaMm (M0 YUCIy U
COCTaBY y4YaCTBYIOIIMX B PEaKIIUU BEIIECTB, MO TEMI0BOMY 3D (PEKTY, 110 U3MEHEHUIO
CTEIICHEH OKHCIICHHUS XHMHYECKHX DJIEMEHTOB, IO OOpaTHUMOCTH, IO YYaCTHIO
KaTanm3aropa). DK30- U SHAOTECPMHUECCKHUE PEAKIINH, TEPMOXUMHUUCCKUE YPaBHEHHUS.
[lonsiTue o ckopocTH XxuMHUeckol peakiuu. Ilonsarne o006 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKHX peakiusX. [[oHsITHEe O TOMOT€HHBIX U TE€TEPOrCHHBIX
peakuusx. [lonarue o karamuse. [lonaTue o xumuyeckom paBHoBecuU. DaKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHMHUYECKOM PEAKIUM U TOJIOKEHUE XUMHYECKOTO

pPaBHOBECHSI.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTEIIEHO-BOCCTAHOBUTEIBHON peaKkuuu. CocraBnenue YPaBHEHHM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPOIUTHYECKON IHUCCOUMALMU. OJIEKTPOJUTBI W HEINEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M IUCCOLMALMN BEUIECTB C PA3JUYHBIMU BUIAMH
XuUMHUYecKol cBs3u. CteneHs nuccounanuu. CuibHbIE U C1a0bIe 3JEKTPOIUTHI.
Peakuuu unoHHOrO oOMeHa. YCIOBUA MNPOTEKaHUS peakUuid HOHHOrO OOMeEHa,
NOJIHBIE W COKpAIEHHBIE WOHHBbIE YypaBHEHHs peakuuil. CBONCTBA KHCIOT,
OCHOBAHUI U COJIEH B CBETE MPEACTABICHUMN 00 AJIEKTPOJIUTUYECKON TUCCOLUALIUY.
KauecTBeHHble peakuuy Ha MOHBIL. [IoHATHE O rUApONIM3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEIISIMHA KPUCTAUIMYECKHUX PEIIETOK HEOPTAHMYECKUX BELIECTB —
METAJIJIOB U HEMETaJUIOB (rpaduTa 1 ajnmasa), CIOKHBIX BEUIECTB (XJIOpUIa HaTpusl),
UCCIIEJOBAHUE 3aBHUCHUMOCTH CKOPOCTHM XHWMHYECKOM pEakIMU OT BO3JCHCTBUS
pa3MYHBIX (PAKTOPOB, MCCIEIOBAHUE DJIEKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
npoliecca JMCCOIMAIlMU KHUCIIOT, IIejoueid U cosiel (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEO MaTEpUalIOB), IMPOBEACHHE OMNbBITOB, WUIIOCTPUPYIOUIUX MpPU3HAKU
IPOTEKaHUsl peakuuié MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIACIICHHE ra3a,
oOpa3oBaHUE BOJbl), ONBITOB, WILIIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX pEaKIUil (rOpeHue, peakiuu pa3joKeHUs, COCIUHEHHUS),
pacno3HaBaHWE HEOPTraHWYECKHUX BEUIECTB C MOMOIIbIO KaYECTBEHHBIX PEAKIMI Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 MX coeiMHEHUS

OO1as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE
crenieHd okucieHus. CTpoeHue M (u3MUecKue CBOICTBA MPOCTHIX BELIECTB —
rajoreHoB. XUMHUYECKHE CBOMCTBA Ha MpUMEpe XJopa (B3aUMOIECHCTBUE C
MeTajulaMM, HeMeTalllaMH, Iuejsodyamu). XisopoBojopor. ConsiHas KHCIIOTa,
XUMHYECKME CBOWCTBAa, IOJly4eHHE, NpuUMeHeHue. JleiictBue xjiopa u
XJIOPOBOJOPOJa HA OPraHU3M 4eJIoBeKa. BaxkHelme XJI0puabl U UX HAXOXKICHUE B
IPUPOJE.

O6mas xapakrepuctuka 351eMeHToB VIA-rpymnmbsl. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHue u (U3HUEeCKHEe CBOWCTBA IMPOCTHIX
BELIECTB — KUCJIOPOJa U cepbl. AJIJIOTPOIHbIE MOIU(UKALIMUA KUCIOPOJa U CEPHI.
Xumunyeckue cBoicTBa cepbl. CepoBOIOPOA, CTpOEHUE, GUBNYECKUE U XUMHUECKHE
cBoiicTBa. OKCHUIBI CEPBI KaK MPEACTABUTEIN KUCIOTHBIX OKCUA0B. CepHas KUCIOTa,
(bu3nUecKue 1 XMMUYECKHE CBOICTBA (00IIMEe KaK MpeICTABUTENS Kiacca KUCIOT U
cnenuduueckre). XUMUYECKUE PEAKIUU, JIeKallhue B OCHOBE NPOMBIIIIEHHOTO
crioco0a MmoyueHus CepHon KUCIOThL. [Ipumenenune ceproit kucinotel. Coiu cepHOM
KHUCJIOThI, KAaueCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepsl u €€
COCAMHEHUN B IIpupoAe. XHUMHYECKOE 3arpsA3HEHHUE OKPYKaroIIeHn Cpeasbl
COCIMHEHUSIMHU cepbl (KUCIOTHBbIE MOXIW, 3arpsi3HEHHE BO3J1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIIECHUS.

Oo6mast xapakTepucTrka eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTETIEHN OKHCIEHUS. A30T, pacIpoCTpaHEeHHe B IpUpoJe, (prusndeckue
U XuMU4eckue cBoictBa. KpyroBopotT a3ora B npupoje. AMMHaK, ero pusndyeckue
U XHMHYECKHE CBOWCTBA, MOJy4YeHHE W mnpumeHeHue. Coaum aMMOHUSA, WX
dusznyeckue M XUMHUYECKHE CBOMCTBa, mpuMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ MoiydeHue, (U3MuecKue W XUMHUYECKUE
cBoMicTBa (OOIIME Kak TMpEeACTaBUTENS Kiacca KUCIOT M CHenu(pUUYECKHe).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMS B Ka4€CTBE MUHEPAIbHBIX yI00pEHUM.



XUMHUECKOE 3arps3HEHUE OKpPYXaIoleH Cpellbl COETUHEHUAMH a30Ta (KUCIOTHBIE
N0, 3arpsA3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, aIOTPONHbBIE
moaudukarmm pocdopa, puzndeckue u xumuaeckue coiictBa. Oxcua dpochopa (V)
u (dochopHas kuciora, ¢GU3MUECKUE U XUMHUYECKHME CBOWCTBA, MOJIyUYCHHUE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATBHBIX yA00PEHUIA.

O6mmas xapakrepuctuka 351eMeHToB |V A-rpymmbl. OcOOEHHOCTH CTPOECHUSI aTOMOB,
XapaKTepHble CTEMEHU OKHUCICHUA. YTJIEepOoJ, aJJIOTPOIHbIE MOAU(HUKAINH,
pacmnpocTpaHeHHe B Mpupoje, GU3NYecKue U XUMUYECKHUE CBOMCTBA. AJCOpOIIHS.
KpyroBopot yriepona B mpupoze. Okcuibl yriepoja, ux Gu3ndeckue 1 XUMUYEeCKue
CBOMCTBa, JCHCTBME Ha >KUBBIE OpPraHUW3MbI, I[OJIyYEHHE U MPUMEHEHHE.
Dkosioruyeckre NpoOJeMbl, CBS3aHHble ¢ Okcuaom yriaeponaa (1V), rumoresa
100aJTIbHOTO TOTEIJICHUSI KIMMaTa, TapHUKOBBIM d(pdekT. YronbHas KUCiIoTa U eé
CONMM, WX (HU3UYECKHEe W XMMHUYECKHE CBOWCTBA, MOJIyYE€HHUE M TPHUMEHEHHUE.
KauectBennas peakuusi Ha kapOoHAT-MOHBI. Vcmons30BaHHe KapOOHATOB B OBITY,
MEAMILIMHE, TPOMBILUIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUWX BEIIECTBAX KAaK O COCTUHEHHSIX
yraepoaa (MeTaH, 3TaH, STHJICH, alleTUJICH, 3TaHOJI, TJINLEPHH, YKCYCHAsl KUCIIOTA).
[IpupoHBIe HCTOYHUKH YTIIEBOOPOAOB (YT0Jib, IPUPOJAHBIN Ta3, HEMTh), MPOAYKTHI
ux nepepaboTku (OEH3MH), WX POJb B OBITY M MpOMBIIUICHHOCTH. [loHsiTHE O
OMOJOTMYECKU BaXKHBIX BEIIECTBAX: )KUPAX, OCIKaX, YTIEBOAAX — M UX POJIHU B )KU3HU
YesoBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTAHUYECKUX COCTUHEHH.
KpeMuuii, ero ¢usnueckue u XMMHUYECKHE CBOWCTBA, MOJYYEHUE M MPUMEHEHUE.
CoenuHeHus KpeMHuUs B ipupoze. O0iue npeacraieHus 00 okcuzae kpemuus (1V)
U KpeMmHHEeBOW kucioTe. CHIUKATBhl, WX HUCIOJb30BaHWE B OBITY, B
MPOMBINUICHHOCTH. BakHeilmre cTpouTenbHbIE MaTepHalibl: KepaMuKa, CTEKIIO,
EMEHT, OeToH, xeye300eToH. [IpoOreMbl  0Ge30MacHOr0  MCMOJb30BaHUS
CTPOUTEIHHBIX MAaTEPUAIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3ydYeHue O0Opa3lloB HEOPraHMYECKUX BEIIECTB, CBONCTB COJSTHOM KHCIIOTHI,
IPOBEJICHIE KAYECTBEHHBIX PEAKITNI Ha XJIOPU/I-UOHBI U HAOIOICHNE PU3HAKOB MX
MPOTEKAHUS, ONBITHI, OTpaXKAIOIINE PU3NIECKUE U XUMUIECKUE CBOMCTBA TaJIOr€HOB
U UX COCIUHEHMH (BO3MOXHO HCIIOJIb30BAHUE BHIEOMATEPUAIIOB), 03HAKOMIIEHUE C
oOpa3amu XJIOpUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE € OO0pa3lamMu cepbl U eé
COCUHEHUSIMH  (BO3MOYKHO HCIIOJIb30BaHME BHAEOMATEpUaioB), HaOIOIEHUE
nmpolecca OOyriauMBaHUs caxapa MOJ JEHCTBUEM KOHIEHTPUPOBAHHON CEpHOMU
KHUCIIOThl, HM3y4YEHHE XUMHUYECKHUX CBOWCTB pa30aBIE€HHON CEpPHON KHCIOTHI,
POBEJCHNE KAa4eCTBEHHOM peakluy Ha Cyib(paT-MOH W HAOIIOJEeHUE MpPU3HaKa €€
NPOTEKaHusl, O3HAKOMJICHHE C (PU3MUECKMMH CBOMCTBaMH a30Ta, docdopa U HX
CO€JIMHEHUM (BO3MOXHO HUCIIOIb30BAHUE BUJIEOMATEPHAIIOB), 00pa3llaMy a30THBIX U
dbochopHbIX yaoOpeHuid, moyiydyeHue, coOMpaHHe, paclO3HaBaHUE U H3YyUYCHUE



CBOMCTB aMMHaKa, MpOBEJICHNE KAUYECTBEHHBIX PEaKIIUi Ha MOH aMMOHUs U docdart-
VIOH U U3YYECHUE NMPU3HAKOB UX MPOTEKAHUSI, B3aUMOJICMCTBUE KOHLIEHTPUPOBAHHOM
a30THOM KHUCIOTBI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHUE BHJICOMATEPHUAIIOB),
HM3yUCHHE MOJeel KPHUCTAUIMYECKUX peméTok anMmasa, rpadura, QysuiepeHa,
03HAaKOMJICHHE C MPOIIECCOM aJCOPOIUU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJIEM W yCTPOMCTBOM IPOTHBOrasa, MOJy4YeHHE, coOMpaHue, paclio3HaBaHHE U
W3y4YECHUE CBOMCTB YIJIEKMCIIOIO ra3a, IMPOBEICHUE KAYECTBECHHBIX PEaKUHUM Ha
KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE IPU3HAKOB UX MPOTEKAHUSI, 03HAKOMJICHUE C
MPOAYKIMEN CUITMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4
1o TeMe «BakHel1e HeMeTauibl U KX COCTMHEHUS.

MeTaJJIbl 1 KX COETUHEHUSA

OOmrast XapakTepUCTUKAa XUMUUYECKUX BJIEMEHTOB — META/VIOB HA OCHOBAaHUU HX
nonoxxeHus B [lepuoanyeckoit cucreme xumudeckux sneMeHToB . . Menaeneena
U CTpoeHUs aToMOB. CTpoeHHE MeTa/IOB. MeTajuim4eckasi CBsI3b U MeTaJlIM4YecKast
KpUCTAJUTMYECKasg peIIETKa. DJNCKTPOXMMHUYECKUN PsJl HaMNpsHKEHUM METasjoB.
dusznyecKkue W XUMHUYECKHE CBOMCTBa MeTayyioB. OOIIMe crnocoObl MOJy4YeHUs
MeTaiioB. [loHsITHE O KOppPO3UM METAIJIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
koppo3uu. CruaBbl (CTajib, YyT'yH, JIOPATIOMUHUN, OpOH3a) M MX NMPUMEHEHHE B
OBITY ¥ IPOMBIIIIJICHHOCTH.

[llemounbie MeTauibl: TONOXKEHWE B I[leproanyeckord CHUCTEME XHUMHUYECKUX
anementoB [[. M. MeHneneeBa, CTpo€HHE HMX aTOMOB, HAaxOXJACHUE B IPHUPOJE.
duznyeckre U XUMHUYECKHE CBOWCTBa (Ha mpumepe HaTpus W Kamus). OKCUIbl U
TUJIPOKCUJIBI HATPUS U KaJiusl. [[puMEeHEeHHE MET0YHBIX METAJIJIOB U UX COCAUHECHUM.
[IlemoyHO3eMENBHBIE METAJIJIBI MAarHUM W KaJIBIUM: MOJIO)KeHHUE B [leproanueckon
cucreMe xumuyeckux nsneMeHToB [[. M. MenneneeBa, CTpoeHHME WX aTOMOB,
HaXOXJEHHUE B npupoie. PU3NUEeCKUe 1 XMMUYECKUE CBOMCTBA MAarHUsl U KaJbIIUs.
Baxnelme coequHeHus: Kablusl (OKCHJI, TUIPOKCU, coiH). JKECTKOCTh BOABI U
CIIOCOOBI €€ YCTpaHECHHUS.

AsromuHuii: nonoxenue B [lepuoguyeckoi cucteMe XuMHIecKux 3ieMeHToB JI. 1.
MenpeneeBa, CTpOCHUE aTOMA, HAXO0XKICHHUE B pUpoie. DU3nuecKre U XUMUYECKUE
CBOMCTBa aFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHUJIA U TUIPOKCHIA ATFOMUHUS.
Kenezo: nmonoxenue B Ilepuognueckoi cucremMe xuMmuyeckux snemeHtoB 1. .
MenneneeBa, CTpOEHHE aTOMa, HAXO0XJICHUE B Mpupoae. PU3NUECKUE U XUMUYECKHUE
cBoMcTBa xeneza. Okcunbl, ruapokcuabl u conu xkeneza (1) u xenesa (1), ux
COCTaB, CBOMCTBA U MOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C 00pasIaMu METaUIOB M CIUIABOB, MX (PU3WYECKUMH CBOMCTBAMH,
M3YyUYCHHE PpEe3yJIbTaTOB KOPPO3UHM METAIOB  (BO3MOXXHO  HCHOJIb30BAHUE
BHUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHJIA KaJbIMSd U HATPUS C
BOJIOM (BO3MOXXHO MCIIOJIb30BAaHHE BHUCOMATEPUATIOB), KCCIIEIOBAaHUE CBONCTB



KECTKOM BOJIBI, MPOIIECCA TOPEHUS JKelle3a B KUCIOPO i€ (BO3ZMOXKHO UCTIOIb30BAHNE
BHUJICOMATEPUAIIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha HOHBI:
MarHus, KaJbIlus, allOMUHUA, IuHKa, kene3a (I1) m xemeza (I1), memu (11),
HaO0JII0ZICHUE U OMMCAHKE MPOIIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMU HATPUS, KaJlns
U Kanblusg (BO3MOXHO HCIIOJb30BAaHHE BHJIEOMATEpPHANIOB), MCCIEIOBaHUE
aM(pOTEPHBIX CBOWCTB THAPOKCHUIA AIIOMUHUSA U TUIPOKCHIA IMHKA, pEIICHUE
AKCIEPUMEHTAIbHBIX 3aJ1a4 10 TeMe «BakHele MeTauibl U UX COSAUHEHUSD.
XuMuUA ¥ OKpY:Kaouias cpeaa

BemecTtBa u Marepualiel B TOBCEIHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
HCIIOJIb30BAHUE BEIIECTB U XMMUYECKHX peakuuil B ObITy. IlepBas momois mnpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHWMHUYECKOE 3arpsi3HEHHE OKpyKarlleld cpenpl (mpenenbHas —AOMyCcTUMAast
KOHIIEHTpalus BenlecTs, nainee — [1/IK). Poib xumMuu B penieHund 3K0JI0THYECKUX
npo0em.

Xumuueckuii IKcnepumenm:

U3yyeHue o0pa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEPHbBIE
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanust MeEXNpEeOIMETHBIX CBSI3€ NpU H3Yy4YeHUM XUMHUM B 9 Kjacce
OCYIIECTBJISIETCS Uepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHIA,
TaK W TIOHSATUN, SBISIONIUXCS CHUCTEMHBIMU IS OTHAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IIKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MOHATHS: HaAYyYHBINH (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaM3, CUHTE3, Kiaccu(uKaius, MEepUOJUYHOCTh, HAOIIOJIEHNE, DKCIIEPUMEHT,
MOJICTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, MAPHUKOBBIA YP(HEKT, TEXHOIOTHS,

MaTepuabl.
®dusuka: marepusi, aToM, JJIEKTPOH, MNPOTOH, HEUTPOH, WOH, HYKJIHUZ, WU30TOIbI,
PaIUOAKTUBHOCTb, MOJIEKYJIa, AJIEKTPUYECKUM 3apsi, MPOBOJIHUKH,

MOJIyIPOBOIHUKH, TUAIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBAa, Ta3, PacTBOP, PACTBOPUMOCTh, KPHCTAJUIMYECKAsh PEIIETKA,
CTIaBbl, GU3NYECKUE BETMUUHBI, €TMHUIBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO,
IUIaHEeTHI, 3BE361, COTHIIE.

buonorus: ¢otocunte3, AbixaHue, Ouocdepa, DIKOCHUCTEMA, MHUHEPATHHBIC
yA00peHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.
['eorpadus: armocdepa, rumpocdepa, MUHEpasbl, TOPHbIE MOPOJbI, MOJIE3HBIE
UCKOTIaeMbI€, TOIUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3YyJIbTaThl OCBOECHMSI NPOrPAMMBI OCHOBHOTO OOIIEro 0o0pa3oBaHUs
JIOCTUTAIOTCSI B XOJ€ OOyuYeHHUs XHUMHH B €IMHCTBE y4eOHOW M BOCIUTATEIILHOM
NEATEIbHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM, IPUHATBIMM B OOIIECTBE MpaBUIaMH U
HOpPMaMH TMOBEJEHUS M CIIOCOOCTBYIOT IpOILIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHUS U
colManu3alu 00y4yarommnxcsl.

JIMYHOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTHBHBIX [ICHHOCTHBIX OPUEHTALUN U PACIIMPEHHE OMNbITA AEATEIBHOCTH
Ha €€ OCHOBE, B TOM YHCJIEC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

LHEHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJbTYpPHOMY, HCTOPHUYECKOMY U
HAay4YHOMY HACJIEIHI0, TOHUMAaHUS 3HAUEHHSI XUMUYECKON HAYKH B )KU3HU COBPEMEHHOT'O
oOmiecTBa, CHOCOOHOCTH BJaJETh JIOCTOBEPHOW MH(pOpMAIMe O NepesoBbIX
JNOCTHIKEHUSIX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHON XMMHH, 3aNHTEPECOBAHHOCTH B
HAy4YHbIX 3HAHUAX 00 YCTPOICTBE MUpa U 0OIIECTBA;

2) rPaKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS] O COLMAJIBHBIX HOPMax M MPaBUJIAX MEXJIMYHOCTHBIX OTHOILICHHUN B
KOJUIEKTUBE, KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOI,
y4eOHOUCCIIe10BaTENbCKOW, TBOPUECKON U IPYTHX BUAX ACSITEIbHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOW  COBMECTHOW  JESATENIbHOCTH  TNPU  BBINOJIHEHUM  y4EOHBIX,
MO3HABATEJIbHBIX 33/1a4, BHIMOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUN YUYE€OHBIX
IIPOEKTOB, CTPEMJIEHHMSI K B3aMMONOHMMAaHUIO M B3aWMOIIOMOIIM B IPOLECCE 3TOH
y4eOHOU JesATeIbHOCTH, TOTOBHOCTU OLIEHHWBATh CBOE MOBEJIEHUE M IMOCTYIKH CBOUX
TOBapHIE C MO3WLIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHYECKOM pEaKUuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIIAIOLINE OCHOBY
JUIsl TIOHMMAaHMsI CYIIHOCTH HAay4YHOW KAapTHUHBI MHpA, MPEJCTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS IPUPOIbI, B3AMMOCBS3SIX YEJIOBEKa C MPUPOIHOM Cpesioi, O
POJIM XMMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHBIE MOTHUBBI, HAIllPABJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHUM IO XUMUH,
HEOOXOMMbIE 715l O0bSICHEHUS HAOII0JaeMbIX MPOLIECCOB U SIBJICHU, TO3HABATEIBHOM,
MH(POPMAILIMOHHON U YUTATENIbCKON KYJIBTYpPbl, B TOM UHCJIE HABBIKOB CaMOCTOSITENIbHOM
paboThI C yueOHBIMU TEKCTAMM, CIIPABOYHOMN JIUTEPATYPOU, TOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;



UHTEpeC K 00yYEHHUIO U MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000Opa30BaHUIO, MTPOEKTHON M UCCIEN0BATEIbCKON JAESITEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYCHHS B TaJIbHEUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHUE UEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBBIO,
YCTaHOBKHU Ha 3I0POBBINA 00pa3 >KM3HU, OCO3HAHUE TIOCIECTBUN U HETIPUSATHE BPETHBIX
NpUBbIYEK (yMOTPEOJICHHS] aJIKOTOJIsl, HApPKOTUKOB, KypEHHUs), HEO0OXOJIUMOCTH
coOJro/IeHrsT TIpaBUiI 0€30MMAaCHOCTH TPpHU OOpaIIeHUH C XUMUYECKHMH BEIIECTBAMH B
OBITY U peajbHOU KU3HU;

5) TpyA0BOr0 BOCIIHTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUI0 nMpodeccuit u Tpyaa pa3iMuHOro poja, yBaxeHue
K TPYJly U pe3yjbTaTaM TPYJIOBOM JESATEILHOCTH, B TOM YMCJIE€ HA OCHOBE NMPUMEHEHUS
MPEAMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHBIA BHIOOP WHIWBHAYaJbHOW TPacKTOPUU
POJI0JKEHUS 00pa30BaHUS ¢ YUETOM JIMYHOCTHBIX UHTEPECOB U CITIOCOOHOCTH K XUMUU,
OOIIIECTBEHHBIX HWHTEPECOB M  MOTPEOHOCTEH, YCHemHoN MpodecCHOHATBHON
JEATeIBHOCTH W Pa3BUTUS HEOOXOJIUMBIX YMEHUM, TOTOBHOCTH aJaliTUPOBATHCS B
po(ecCUOHATIBEHOM CpeJIE;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MMPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTU 3JI0POBOr0 M 0€30MacHOro odpasa
YKW3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DM3UYECKOMY U TICUXUUYECKOMY
3JI0POBbIO, OCO3HAHUE LIECHHOCTU COOMIOAEHUS MpaBWI OE€30MacHOr0 MOBEAECHUS MpHU
paboTe ¢ BEIEeCTBAMH, a TAK)KE B CUTYAIUSAX, YTPOKAIOIIUX 370POBBIO U KU3HH JIIOJICH;
CIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4aeMble MPU MU3YYCHHH XUMUHU, JJIS PEIICHUS
3a7a4, CBSI3AHHBIX C OKPYKAIOWIEW MNPUPOJHOW CPEAOM, I TOBBIIICHUS YPOBHS
DKOJIOTUYECKOM KYJbTYphl, OCO3HAaHMS TJOOAJIBHOTO XapakTepa IKOJIOTUUYECKHUX
npobjieM M MyTeH MX pEHIeHUs IMOCPEJACTBOM METOJIOB XUMHH, DKOJIOTHYECKOTO
MBIIIUICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COLUAIIBHOM MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe meTampeaMETHBIX pe3yJIbTaTOB BBIJACISIOT 3HAUUMBIC I (POPMHUPOBAHUS
MHUPOBO33pEHUSI OOICHAYYHbIE MOHSATUS (3aKOH, TEOPHs, MPHUHIUI, THUMOTe3a, (aKT,
cucTema, ImpoIrecc, IKCIEPUMEHT U APYroe.), KOTOPhIE UCHOJIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT HA OCHOBE 3HAHUW U3 ATUX MPEIMETOB
dbopmMupoBaTh MPEICTABICHUE O 1IEJIOCTHOM HAYYHON KapTUHE MHUPA, U YHUBEPCAJIbHbBIC
yueOHble JeicTBUs (MO3HABaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYJSATUBHbBIE), KOTOPbHIE
obecreunBarOT (HOPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSITEIPHOMY IUIAHUPOBAHHUIO U
OCYIIECTBIICHUIO YI€OHOM NESITEIILHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe [1eiiCTBUS



Bba3oBble JJoruueckue JelicTBUA:

YMEHHUS MCIOJBb30BaTh MPUEMBI JIOTUYECKOTO MBINIICHUS TPU OCBOCHUM 3HAHHI:
pPacKphIBaTh CMBICII XHUMHYECKUX TMOHATHN (BBIACIATh WX XapaKTepHBIC MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTUMHU TMOHATHUSIMH), WCIIOJIB30BAaTh TOHITHS IS
OOBACHEHMsSI OTIIENBHBIX (PAKTOB M SIBJICHUM, BHIOMPATh OCHOBAHUSI U KPUTEPUU IS
KJaccu(UKaMyM XUMHUYECKUX BEIIECTB M XHWMHUYECKHX PEaKlWi, YCTaHABJIMBATh
MIPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIY OOBEKTaMU HW3Y4YEHUS, CTPOUTH JIOTHUCCKHE
paccyxaeHus (MHIYyKTUBHBIC, JCAYKTHBHBIC, IO AaHAJIOTUH), JCNaTh BBIBOJABI U
3aKJIIOYEHUS;

yMEHHUE NMPUMEHATDH B MPOIIECCEe O3HAHUS MOHATUS (MPEIMETHBIE U METaIIPEAMETHBIE),
CHMBOJIMUECKHE (3HAKOBBIE) MOJENIM, HCMOJb3yeMble B XHMHUHU, NPeoOpa3oBLIBATH
IIUPOKO TMPUMEHSIEMBbIC B XHMHH MOJCIBHBIC TPEACTABICHHUS — XUMHUYCCKHH 3HAK
(cuMBOJI BJIEMEHTA), XUMHUYECKasi GopMysia ¥ YPaBHCHHE XUMUYECKON PEaKIuu — MPHU
pelieHn yueOHO-TI03HABATENbHBIX 3a/1a4, ¢ YYETOM ATUX MOJIEIBHBIX MPEICTaBICHUN
BBISIBIIAITH W XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKU H3YYAaE€MbIX OOBEKTOB —
XUMUYECKAX BEIICCTB M XUMHUYECKHX PEAKIUH, BBISIBIATH OOIIHE 3aKOHOMEPHOCTH,
IPUYUHHO-CJICICTBCHHBIC CBSI3U ¥ IPOTUBOPEYHSI B M3y9IaeMbIX MPOIECCaX U SBICHUSIX.
ba3zoBrble uccienoBareJbCKue 1eHCTBUA:

yMEHHUE UCIOJIb30BaTh MOCTABJICHHBIC BOIIPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUSA, a
TaK)X€ B Ka4ECTBE OCHOBBI JIsI (POPMUPOBAHUS THUIOTE3bI 110 MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE OMBITA TI0 TUTAHHUPOBAHUIO, OPTAaHU3AIMKA U TPOBEACHUIO YUYECHUUICCKUX
OKCIIEPUMEHTOB, YMEHHE HaOMOAaTh 3a XOJOM IIpollecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (POPMYIHpPOBaTH OOOOIIEHUS ¥ BBIBOJBI IO
pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEAOBAHUS, COCTABIISITH OTUET O MPOACTIAHHOM
pabore.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMPATh, aHATU3UPOBATh W HMHTEPIPETHPOBATH WHOOPMAIUIO Pa3IAYHBIX
BUJIOB W (OpPM TpECTaBICHUS, TMOJy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB (HAay4HO-
MONyJISIpHAs JIUTEpaTypa XUMHUUYECKOTO COJCpPKaHMs, CIIPaBOYHBIC MOCOOHS, PECypChl
WHTepHeTa), KPUTHYECKH  OIICHUBATH  IMPOTHBOPCUYMBYIO H  HEAOCTOBEPHYIO
uHdOpMaIHIO;

yMEHUE MIPUMEHSTh Pa3InIHbIC METObI U 3aIIPOCHI TIPU MMOMCKE B 0TOOpe MH(pOpMaIuu
U COOTBETCTBYIONIMX JAHHBIX, HEOOXOAMMBIX JIJIi BBIMOJTHEHUS YYEOHBIX U
MO3HABATENBbHBIX 3a7a4 OMNpeAeIEHHOTO THUIIa, MPUOOpPETEHHE OlbiTa B 00JIaCTH
UCIIOJIb30BaHUSI ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTWM,  OBJIAJICHUE
KyJIbTYpOI aKTHBHOTO UCIIOJIb30BAHUS PA3TUIHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIIBHO
BEIOMPATh ONTHUMAIBHYIO (GopMy MpenacTaBieHuss WHGOPMAMU U HWILTIOCTPUPOBATH
pelaemMbie 3a/1a4M HECJIOKHBIMU CXeMaMU, IdarpaMmmMamMu, ApyruMu popMaMu rpaguku
U UX KOMOUHALIUSIMU;



yMEHHUE HUCIO0JIb30BaTh M AHAIM3UPOBATH B MpOIECCE YUYEOHOW M UCCIEeN0BATENbCKON
JESTEIIbHOCTH HMHPOPMAIMIO O BIMSHUHM MPOMBIIUIEHHOCTH, CEIBCKOTO XO3sCTBa H
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEW PUPOJHON CPEIBI.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

yMEHUsl 3a7aBaTh BOIpPOCHl (B XoAe Auaiiora W (WJIH) JUCKYCCHUU) IO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYIHPOBATH CBOM MPEJI0OKEHNS OTHOCUTENHHO BBIMOIHEHUS
MPEIIOKEHHON 3a]1a4u;

YMEHUS MPEACTABIATh INOJYYEHHBIE PE3yIbTaThl IMO3HABATEIBHOW JEATEIBHOCTH B
YCTHBIX M THMCBMEHHBIX TEKCTaX; JAENaThb IPE3EHTALUIO PE3YJIbTATOB BBINOJIHEHUS
XUMHUYECKOTO 3KCrepuMeHTa (1abopaTopHOro OmnbiTa, J1abopaTopHOl paboOThl IO
UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MTO3HABATEIHON U
UCCJIEI0BATENBCKON JCSITENBbHOCTHA MPHU PEIICHUH BO3HHMKAIOIIUX MPOOJIEM Ha OCHOBE
yuéra OOIIMX MHTEPECOB M COTIACOBAaHUS MO3ULUN (0OCYyX AeHHsS, OOMEH MHEHUSIMU,
«MO3TOBBIE€ HITYPMbD», KOOPJAWNHALIAS COBMECTHBIX JIEHCTBHI, ONIPENEICHUE KPUTEPUEB
10 OLIEHKE KaYeCTBA BBIMIOJHEHHON pabOThI U APYTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHUE  CaMOCTOSITEJIBHO  ONPEAENATh  LEJIW  JEATEIbHOCTH,  IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJMPOBATb M MPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NEesATEeIbHOCTh, BBHIOMpaTh Hambosee 3(P(HEeKTHUBHBIE CHOCOOBI PEIICHHUS YYEOHBIX U
MO3HABATENIbHBIX  3aJa4, CaMOCTOSITEIbHO COCTaBSATh WM  KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM JEHCTBUM IIPU BBIIIOJIHEHNN 33JaHUNA C YUYETOM MOJyYEHUS
HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTaXx — BELIECTBAX M pEaKLHUAX, OLCHUBATh
COOTBETCTBHUE IOJIYYEHHOTO pe3ysbTaTa 3asBJICHHOM LEIU, YMEHUE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3a/IaHUM.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pe3yJbTAaTOB IO OCBOEHHUIO OO0SA3aTENBHOIO COJEpKaHUS,
YCTaHOBJICHHOTO JJaHHOM (efiepanbHOi padodeil mporpaMMOM, BBIICISIOT: OCBOCHHBIE
00y4JaroIMMUCs HayYHbIE 3HAHUS, YMEHHUSI U CIIOCOOBI IeHCTBUH, crienupuIecKue st
peIMETHON 00MacTu «XUMHs», BUAbI JEATEIbHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUS,
€ro MHTEpHpEeTalnn, MPeoOPa30BaHNUI0 U TPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX
CUTyaIUsX.

K koniy oOyuenus B 8 kiacce nmpeIMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

. pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TIOHSTHI: aTroM, MOJIEKyJa,
XUMHUYECKUHN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEILIECTBO, CMECH (OJTHOPOJHAS U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCHUTENIbHAS AaTOMHAas W MOJEKYyJSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBasi JOJII XUMUYECKOIO 3JIEMEHTA
B COCAMHEHUHM, MOJIAPHBIMN OO0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
ANEKTPOOTPUIIATENILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas peakius, Kiaccupukaims



pEaKIMii: peaKuu COCIUHEHNUs, PEAKLIUN PA3JI0KEHNs, PEAKIUN 3aMEILECHUs, PEaKLIUU
oOMeHa, 9K30- M SHAOTEPMUUYECKUE PEaKLnH, TeTI0BON 3D eKT peakiuu, Aapo aroma,
AIIEKTPOHHBIN CJIOM aTOMa, aTOMHas OpOWTanb, paguyc aromMa, XUMHUYECKas CBS3b,
NOJIIpHAs W HENOJIApHAs KOBAJICHTHAS CBsI3b, MOHHAs CBSA3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas A0 BellecTBa (POLEHTHAs KOHLEHTPALKs) B paCTBOPE;

. WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TTOHATUI U IPUMEHSATD 3TU
NOHATHUS NIPH ONMMCAHNUHU BEILIECTB U UX MPEBPALLECHUN;

. MCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJUKY AJII COCTaBJICHUS (OPMYJ BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

. OIIpPEEIATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, CTENICHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COEOUHEHUSX, NPUHAMJIEKHOCTh BEUIECTB K
ONnpeneaEéHHOMY KJacCy COEOUWHEHUH 1o QopMyliaM, BHUJ XUMUYECKOH CBSI3U
(KOBaJIEHTHAsl MU MIOHHAs) B HEOPTraHUYECKUX COETMHEHUSIX;

. packpeiBaTh  cMmbIca  Ilepumommueckoro 3akoHa J[. M. Menaeneesa:
JEMOHCTPUPOBATh INOHUMAHUE NEPHOAUYECKON 3aBHCUMOCTH CBOWCTB XHMHYECKHX
AJIIEMEHTOB OT UX NOJI0KeHUs B Ileproanyeckoit cucreme, 3aKOHOB COXPAaHEHUSI MacChl
BEILECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHA ABOTaipo;

. ONHUCHIBAaTh U XapakTepu3oBaTh TaOinyHylo (opmy llepumonnueckoil cuctemsl
XUMHUYECKHUX 3JIEMEHTOB: pa3iuyarh IOHATHS «TJaBHas mnoarpymnmna (A-rpynma)» u
«nobounas moxrpynna (b-rpynma)», manble W OOJBIINE NEPUOIbI, COOTHOCUTH
0003HaueHus, KOoTopble UMeroTcsl B Tabnuie «llepuoanyueckas cucreMa XUMUYECKUX
anemeHToB Jl. M. MenneneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS ATOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIIee YHUCIO BJIEKTPOHOB U
pacnpe/iesieHre UX Mo JIEKTPOHHBIM CI0SM);

. KJIACCU(PUIIMPOBATh XUMHUYECKHE DJEMEHThl, HEOPraHUYeCKHE BEIECTBa,
XUMUYECKUE peaKIH (M0 YMCIy M COCTaBY YYacCTBYIOIMX B PEAKIMU BEILECTB, IO
TerioBoMy 3hdexTy);

. XapakTepu30BaTh (OMHUCHIBATh) OOLIME XUMHYECKHE CBOMCTBA  BEILECTB
pa3IMYHBIX KJIACCOB, MOATBEPKas ONMHCAHME NMPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUMI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

L ITPOTHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX KadCCTBCHHOI'O
COoCTaBa, BOBMOKHOCTH ITPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMIHBIX YCIIOBUAX,
o BBITHUCIEITE OTHOCUTCIIBHYIO MOJICKYJSIPHYHO W MOJIAPDHYIO MACChbl BCHICCTB,

MacCCOBYIO JIOJIO XUMHUYECKOTO dJIeMEHTa Mo (PopMyJie COCTUHEHHUS, MACCOBYIO JIOJTIO
BEII[ECTBA B PACTBOPE, IMTPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMUYCCKOHN peaKITny;

. IPUMEHSTh OCHOBHBIC OIlEpaIlii MBICIIUTEIILHON JCATEILHOCTH — aHallu3 M|
CUHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTEMAaTH3aINIo, KIACCU(UKAIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — ISl M3YYEHUSI CBOWMCTB BEIIECTB M XWMHUYECKHUX
peaKIuii, €CTeCTBCHHO-HAy4YHBIC METOJbl IIO3HAHWUS — HaAONIOACHUE, H3MEPCHHE,
MOJICJTMPOBAHUE, SKCIICPUMEHT (peaTbHbIN U MBICJICHHBIH);



. CJIeIoBaTh MpaBHJIaM TOJIb30BaHUSI XUMHUYECKOM MOCYJIOH W J1abOopaTOpHBIM
obopymoBaHHEeM, a Tak)Ke TpaBujaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIMSMU IO BBIIOTHEHUIO JJA0OPATOPHBIX XUMUUYECKUX OTBITOB IO MOJTYUYECHUIO U
coOMpaHuI0 Ta3000pa3HbIX BEMIECTB (BOAOPOJAa U KHUCJIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENEIEHHOW MACCOBOM J10JIEN paCTBOPEHHOTO BELIECTBA, INIAHUPOBATH U
MPOBOJAUTh XUMHUYECKHE AKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB IWIENOYEH U
KHCIIOT C TIOMOIIIBIO HHANKATOPOB (JTaKMycC, heHOI(PTAICHH, METUIIOPAHXK U IPYTHE).

K konIy 00yueHus B 9 kiacce npeaMETHbBIE pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

. pPAcKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHATHN: XMMHYECKUW 3IIEMEHT,
aTOM, MOJEKYyJa, WOH, KaTUOH, AHHOH, IPOCTOE BELIECTBO, CI0KHOE BEILECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEILHOCTb, CTETIEHb OKUCICHMS, XUMHUYECKAs peaKius,
XUMUYECKasi CBS3b, TEIUIOBOM A(PPEKT peakiuu, MOJb, MOJSIPHBIM O0BEM, pacTBOD,
AIEKTPOJIUTBI, HEIJIEKTPOJIUTHI, JJICKTPOJIUTHYECKAS NUCCOLMAIUS, PEAKIUA HOHHOTO
oOMeHa, KaTajanu3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMble 1 HEOOpaTUMBIE PEAKITUH,
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTENh, BOCCTAHOBUTEb, OKUCIICHHUE
U BOCCTAaHOBJICHHE, aJUIOTPONus, aM(POTEpHOCTb, XMUMHUYECKas CBs3b (KOBaJICHTHAas,
MOHHAs, METAJUIMYEcKas), KpUcTaJuIMueckasi pemeTka, KOppo3us METaiOB, CILUIABHI,
CKOPOCTb XHMMHYECKOM peakUuuH, IpeaeapHo pgonyctumas KoHueHtpauus I[IJIK
BEILIECTBA;

. WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHIN U MPUMEHSITh 3TH
MOHSATHUSI TIPU ONMCAHUU BEILIECTB U UX MPEBPAIICHUN;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY HJiIi COCTaBlieHUs (OpMy] BEHIECTB U
YPABHEHUM XUMUUYECKUX PEAKLINM;

. OTpPENENIATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHX JJIEMEHTOB B
COCAMHEHUSIX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COCAMHEHUU 1o (QopMysaM, BUJ XUMHYECKOW CBS3U (KOBaJIGHTHAsl, MOHHAas,
METAJJIMYECKasi)) B HEOPraHWYECKUX COCIMHEHUSAX, 3apsi[i MOHA [0 XHUMHUYECKOU
dbopmyrie, xapakTep Cpeabl B BOJIHBIX PAaCTBOpPaxX HEOPTaHUYECKHX COCAMHEHUWH, THII
KPUCTAJUINYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

. packpeiBath cmbici [lepuommueckoro 3akoHa JI. WM. MenneneeBa wu
JEMOHCTPUPOBATH €T0 MOHWMAHUE: OMKICHIBATh U XapaKTEPU30BaTh TAOIMUHYIO (HOpMy
[leproguyeckoid CUCTEMBl XHMHYECKHUX DJIEMEHTOB: pa3iMyaTh MOHATHS «IJIaBHAs
noarpynma (A-rpynmna)» u «mobounas noarpynma (b-rpynma)», manbie u Oosbine
NepUObl, COOTHOCUTh 0003HAYEHHS, KOTOPhIE UMEIOTCSI B MEPUOIUUECKON Tabiuile, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsn sSApa, o0Iee YUCIO ICKTPOHOB U PACTIPEEICHUE UX TI0 AJIEKTPOHHBIM CJIOSIM),
O0OBSACHSTH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB PJIEMEHTOB M UX COSIMHEHUIN
B [IpeJeax MajbIX IEPUOAOB U TJIABHBIX MOATPYIIIL C YYETOM CTPOEHHUS UX AaTOMOB;



. KJIacCU(UIIUPOBATh XMUMHUYECKHE DJIEMEHTHI, HEOPTraHUYECKHEe BEIIECTBA,
XUMHUYECKUE peakiuu (MO YHMCIy U COCTaBY YYacCTBYIOIIMX B PEaKIHUM BEIIECTB, IO
TerI0BoMYy (G (}EKTy, M0 N3MEHEHHIO CTETICHEH OKUCIICHHSI XUMHUIECKUX JICMEHTOB);

. XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CreU(PUISCKIE XMMUYECKUE CBONCTBA
MIPOCTBIX U CJIOXKHBIX BEIIECTB, IMOJATBEPIKIas ONMKMCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
WOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI;

. COCTaBJIATh YPABHEHUS 3JICKTPOJUTUUECKON AUCCOIMUALUMA KUCIOT, IIEJIOUYEH U
COJICH, TIOJIHBIE W COKpAIEHHBIC ypaBHEHHS pPEaKIMii MOHHOTO OOMEHa, ypaBHCHHS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUUCCKON CBSA3U MEXIY BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

. pacKpbIBaTh CYIIIHOCTb OKHUCIIUTEILHO-BOCCTAHOBUTEIIHLHBIX peakiui
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCa ATUX PeaKIuii;

. MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH IIPOTEKAHUSA XUMUYECKUX MIPEBPAIICHUN B PA3JIMUHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYHO MAacChl BEIIECTB,
MaCCOBYIO JIOJI0O XMMHUYECKOTO 3JIeMEeHTa 1Mo (hopmylie COSAMHEHHUS, MAaCCOBYIO JIOIIO
BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaAKIUU;

. coOyroaTh IpaBHWJIa IIOJB30BAHUS XHUMHYECKOM IOCYyAOM M J1abopaTOpHBIM
obopyjoBaHHEM, a Tak)Ke MpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHMSAMU I10 BBITTOJTHEHUIO JJAOOPATOPHBIX XUMUUYECKHUX OITBITOB I10 MOJTYYCHHIO U
COOMpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIEKUCIIOrO rasa);

. MPOBOAUTH PEAaKIMH, TOJTBEPKIAIONINE KAUYeCTBEHHBIH COCTAaB Pa3IMUHbBIX
BCIIICCTB: PACIO3HABATh ONBITHBIM ITyTEM XJIOpHI-, OpOMHI-, HOIUI-, KapOoHAaT-,
dbocdar-, cunukar-, cyiabdar-, THAPOKCUI-MOHBI, KATHOHBI aMMOHUS ¥ HOHBI H3y4YCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

. MPUMEHATh OCHOBHBIC OIEPAIMU MBICIUTEILHON JEATeIbHOCTH — aHalu3 |
CHUHTE3, CpaBHEHUE, O0O0OOIIEHUE, CHUCTEeMAaTU3AIlMI0, BBIABICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€M — JJII M3YYEHHsS] CBOMCTB BEIIECTB W XUMHUYECKUX PEAKLUU,
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHUS — HAOJI0IEHNE, U3MEPECHUE, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEaJIbHBII U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoangecTBO 4yacosB JyekTpoHHbIE (U POBHIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM P (pp )
KoHTposbHbIe IpakTuyeckue obpa3oBaTejbHbIe
n/n MPOrpaMmbl Bcero
padoThI padoTbI pecypcsl
Pa3nen 1. [lepBoHayabHbIe XUMUYECKUE OHITHS
XuMusg — BaxkHas 00/1aCTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 buGnuorexa [IOK
' p https://m.edsoo.ru/7f41837c
NESTEILHOCTH YeJIOBEKA
bubmuoreka [{OK
1.2 BerrectBa 1 XUMHUYECKHE PEAKIIUNA 15 1
m peaxt https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3znen 2. BaxxHeiinue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopoa. Ilonstie 06 6 bubmuoreka [IOK
' OKCHIAX https://m.eds00.ru/7f41837c
Bonopox. Ilonarue o kucnorax u bubmuoteka [IOK
2.2 8 1
COJISAX https://m.edsoo0.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 06 5 1 1 bu6nmorexa LIOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmuoreka [{OK
' HEOPraHMYECKUX COEIUHEHMI https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. Ilepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
Xnanecxaﬂ CBA3b. OKI/ICJIl/lTeJII)HO-BOCCTaHOBI/ITeJII)Hble pealculm



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

[lepuoauueckuii 3aKOH U

31 [lepuoanueckas cucrema - bubnmnoreka HOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMudeckas CBs3b.

3.2 OKHCIIHTEIIbHO- 8 bubamorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro o pasery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHuUe pa3iesioB u DJieKTpoHHbIE (U (PPOBBIE)
Kontpoabubie | IlpakTnueckue
n/n TeM MPOorpaMMbl Beero o0pa3oBaTebHbIE PECYPChI
padoThI padoThbI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKuu
[ToBTOpEeHue u yriyoieHue
1.1 3HaHHFII) OCHOBH}I:IXyaS €JIOB 5 1 bubmorexa LOK
' past https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XMMHYECKUX PEaKIIuii https://m.edso0o.ru/7f41a636
DIIEKTPOTUTHIECKAS
1.3 rccouanusi. XUMHYECKHUE 8 1 1 bubmmorexa [TOK
' a HHALHA. https://m.edsoo.ru/7f41a636
PCaKIuu B pacTBOPAx
Htoro no paznemny 17
Paznen 2. HemeraJsIbl M MX cOeTUHEHUS
OO61as xapakTepuCcTHKa
2.1 xuMHuecknx d1eMenToB VIIA- 4 1 bubmmorexa [TOK
' https://m.edso0o.ru/7f41a636
rpymbl. ['ajgoreHs
OO01as xapakTepUCTHUKA
2.2 XI/H\]/IJf/IquKII?IX 3n§MeHTOB VIA- 6 bubmorexa [TOK
' B https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u €€ coeTuHEHHs
OO1ast XxapaKTepUCTHKA
53 XUMHUYECKHX AJIeMEHTOB VA- 7 1 bubmuorexa [JOK
' rpymmsl. A3ot, pocdop u ux https://m.edso0.ru/7f41a636
COEITHEHNS
94 OO0m1as xapakTeprucTruKa 3 1 9 bubnmnorexa [JOK

XUMHUYECKHUX 31eMeHTOB |V A-

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



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

rpynnsl. YTiaepoa U KpEMHHUN 1
UX COeIMHEHUs

Hroro no pazneny 25
Pa3gen 3. MeTaJJILI M X COETUHEHU ST
. bu6mmoreka [IOK
3.1 06 4
HHe ChotCTRa MetallIop https://m.edso0.ru/7f41a636
Baxneiimue MeTaibl 1 UX bubmuorexa [JOK
3.2 16
COeTUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
41 BemectBa u matepuansl B 3 bubnnoreka [JOK
' JKM3HHU YeJIOBEKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p P https://m.edso0o.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uugpossie
Tema ypoka KonTposabHubie IIpakTuyeckue
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl

1 [Ipenmer xumuu. Poiab XuMuu B 5KU3HU 1 bubmuorexa [JOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTve 0 MeTO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuiia

3 paboThI B 1a00paTOPUU U TPUEMBI 1 bubnuorexa [JOK
oOparnieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue

5 c;[)eceﬁ (Ha I/III)VIC € OYUCTKH " 1 bubmmorexa [OK

. punep https://m.edsoo.ru/ff0d28c8
TTOBapEHHOM COH)»
bu6mmoreka [JOK
6 A 1
TOMBT H MOJICKYJIBL https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmmorexa [TOK

p H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
10 X .B
umireeKas popuyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX JICMEHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast oIS XUMHYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Mounb. Moisipaast bubnnoreka [HOK
Mmacca https://m.edso00.ru/ff0d5230
14 DOU3NYECKUe U XUMHUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs IPOTEKAHUS bubnuorexa [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, Macchl
17 BEIIECTBA 10 YPABHCHUSIM XUMHYECKUX bubmorera [JOK
H . yp https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanmss XuMHUECKUX PEaKIHi
18 (coe I/IH(I;HI/I}IH a3JI0’KEHUS 3a1\I/ie eL:{I/I;I bubmmorexa [OK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoneaucT. O6o0eHne u bubmmorexa [JOK
) AmeT: " https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHUH
20 KonrtponbHast padora Nel mo reme bubnuorexa [IOK

«BGHIGCTBa U XUMHUYCCKUC PCAKITUN)

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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BOS,I[YX — cMech ra3oB. CocraB BO3ayXa.

bu6mmoreka [IOK

21 K —
HCHOPOL = SIICMEHT 1 HIPOCToe https://m.edsoo.ru/ff0d448e
BenrecTso. O30H
duznyeckue 1 XUMHUECKHE CBOIICTBA
22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LIOK
poJa (peaKi ’ https://m.eds00.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsI MOTy4eHHST KHCIIOPO/ia B
23 11a00paTOpHH U MPOMBIILIEHHOCTH bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemmoBoit 3¢ (HeKT XUMUIECKOH peaKIuH,
24 IIOHSATHE O TEPMOXUMHYECKOM YPaBHEHUH bubmmorexa [TOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTCPMUUYECKHUX PEAKIIUIX
TormBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO34yXa, CIIOCOOBI €T0 bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «[Tonmyuyenne u coOupaHue KUCIOpoaa bubmorexa HOK
Y . P posa, https://m.edsoo.ru/ff0d4ae?2
W3Y4YECHHE €ro CBOMCTB)
97 Bonopon — anemeHT u pocroe bubnuoreka [IOK
BellecTBo. Haxoxnenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
28 dusznyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlousiTie 0 KUCIIOTaX U COJISIX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOAOPOa B bubnuorexa [JOK

naGopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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[IpakTrueckas padota Ne 4 o Teme

bu6mmoreka [IOK

31 I1 0
(LIOTYHCHAC 1 Cova AHHE BONOPOa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOKMCTBY
bu6mmoreka [IOK
32 M i 00BE .3 A
OJAPHEIH ODBEM TA30B. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOIMYECTBA
33 BEIIIECTBA rasa 10 €ro N3BECTHOM bubmorexa OK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienus 00EMOB ra30B 110
34 ABHCHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa LHOK
ypas peartiy i https://m.eds00.ru/ffod5708
00BEMHBIX OTHOIIICHHUH ra30B
35 dOusnvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnunoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimeHnHbie 1
37 HEHACBIIIIEHHBIC pacTBOPBI. MaccoBas bubmorexa HOK
B PacTBOpEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «ITpuroroBiieHnE PacCTBOPOB C bubnuotexa [JOK
OnpeAeIEHHON MacCOBOU JTONEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaIUs, bubnuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bu6mmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX https:/m.edsoo.ru/f0d664e
OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIKS, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnnoreka [HOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIaTypa, CIIOCOOBI bubnnoreka [JOK
MOJyYECHUS, XAMUYECKNE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33724 10 TEME bubnuotexa [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI https://m.edso0.ru/00adach?
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX bubnuorexa LIOK
o https://m.edsoo.ru/00ad9ela
COCTMHECHUI
[TepBbie MOMBITKY KIacCUBUKAITIT
bu6mmorexa [IOK
51 XUMUYECKUX 3IeMeHTOB. [loHsTHE O

rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepuonuueckuii 3akon u Ileprnonnueckas

52 crucTeMa XMMUYeCKuX 35emMeHToB . U bubmorexa [JOK
T https://m.edsoo.ru/00ada52c
Meunneneena
53 Ileproasl, TPYIIILI, ITOATPYIIIEI Bubmaorexa ITOK
PHOJIBL TPY » TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIJIEP. bubnmoreka [JOK
W3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aToOMOB 3J1eMEHTOB [leproanueckoit buGnnorexa LIOK
pHOA https://m.edsoo.ru/00adaébc
cuctemsl [. 1. Menaeneera
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTa
. bubmuorexa [JOK
56 1o ero noJyioxkeHuto B [lepuoanueckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue [leproaudeckoro 3akoHa Jis
pa3BuTHS Hayku U npaktuku. /1. 1. bubnnoreka [JOK
57 ..
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
IpaX<TaHuH
PesepsuEblil ypok. O000IIIEHE U
58 CI/ICTEM&TI/ISZPI/ISI sHaHuii / Beepoccuiickas bubmmorexa LOK
. p https://m.edsoo.ru/00adb33c
IpoBepoyHas pabora
KonTponbnas padota Ne4 no teme
59 «Ctpoenne aroma. XuUMHUUeCKas CBA3bY / bubmmorera [TOK
p . ' https://m.edso00.ru/00adb486
Bcepoccuiickas mpoBepouHas paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumnyeckas CBA3b bubnmorexa [IOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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62 KoBasieHTHas nonsipHast XMUMUYeCKast 1 bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossipHas XUuMUYECKast 1 bubnunoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Creners okHCICHHA 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
66 1
OKHCIIMTEIH H BOCCTAHOBHTCIIH https://m.edso00.ru/00adb076
Pese i ypok. O6o0uienne
PRI YPOX EII e bubmuorexa [JOK
67 CHUCTEMaTHU3aIlis 3HAHUM 110 TEME 1
https://m.edsoo.ru/00ad9ch2
«CTtpoenne atoMa. XUMHUYECKasl CBS3hY
PesepBHeIil ypok. O600ICHHE 1 bubnnoreka [JOK
68 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutposbnbie | I[IpakTudeckue
n/n Bcero HU3y4eHust o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Iepuonnueckuit 3akoH. Ilepuonnueckas
1 crucTeMa XMMU4YecKkux 3iemenToB [1. 1 1 bubmmorexa LIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubnuorexa LIOK
P P https://m.edso00.ru/00adb6b6
MEPHUOIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMr4yecKkoil CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5) «IToBTOpeHue u yrioyoieHrue 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
6 Knaccudukanms XuMuuecKux peakiuii 1mo 1 bubnnorexa [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
7 eakuu. IIoHsATHE O TOMOI€HHEIX U 1 bubmmorera [TOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHSIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
8 @akTOopBbl, BIUSIOLIAE HA CKOPOCTh 1 bubnuotexa [JOK

XUMHYECKOM PCaKun U MOJIOKCHUC
XUMHUYCCKOI'0 paBHOBCCHUS

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTUYECKOMN

10 nccoruanmu. CuibHbBIE U c1a0ble bubmorexa LOK
A TRHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI

11 HMonnrlie ypaBHEHHUS peaKIuil bubmorexa [JOK

yp peail https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 bubmorexa HOK
. pet https://m.edsoo.ru/00add5d8
3JICKTPOJIMTUYECKON JUCCOIMAIIIHI
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE
13 [IPECTABIIEHUNA 00 IIEKTPOIIMTHUECKON bubmorexa HOK
pea P https://m.edsoo.ru/00add8h2
IUCCOLIMAINT
14 TlousTie o runponze coien bubmorexa [JOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
m 1 https://m.edsoo.ru/00addd12

16 [TpakTnyeckas padora Ne 1. «Pemenne bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 3374 https://m.edsoo.ru/00addbfa
KonTponbHnas pabora Ne2 no teme

17 «DIIEKTPOJIMTUYECKAS TUCCOIMALHS bubmorexa [JOK

p A MM https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX»

18 OO61ast XapakTepuCTHUKa raJOreHOB. bub6nuoreka [IOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCIIOTa,

. bubnuorexa [JOK

19 XUMUYECKHE CBOWCTBA, MOJTyUYEHUE,

IMPUMCHCHUC

https://m.edsoo.ru/00ade104
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https://m.edsoo.ru/00add448
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[TpakTuueckas padota Ne 2 o Teme

bubmuorexa [JOK

20 «IloayyeHue COJITHON KUCIIOTBI, U3Y4YCHHE
. yv Y https://m.edsoo.ru/00ade348
e€ CBOHCTBY
BbrurciieHus 10 ypaBHEHUSAM XHMHYCCKUX
21 €aKIIU, €CJIM OMH U3 peareHTOB IaH B Bubmaorexa ITOK
p ’ p https://m.edsoo.ru/00ade488
U30BITKE
99 OO6mmas xapakrepuctuka 31eMeHToB VIA- bubnnoreka [HOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AJI0TpOIHBIC MOUMDUKAIIUN CEPBHI.
23 HaxoxgteHHe cepol H(izaé COCIII/IHGII){I/Iﬁ B bubnnorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CephI
24 CepoBoaopo1, cTpocHHE, (PU3HUECKUE U bubnuorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KMCIIOTA,
25 ¢du3nUecKre 1 XUMHYECKHE CBOWCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MpPUMEHEHUE
XVMUYECKUE peaKkiluu, JIexKallue B OCHOBE
MIPOMBINIJICHHOTO CII0C00a MOIy4YeHUS
26 CEepHOM KUCIOThl. XMMHUYECKOE bubmorexa HOK
P ' ) https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COCTUHEHUSIMU CEPBI
97 Brrancnenue MaccoBoit 1071 BeIXO/a bubmuorexa [JOK
IIPOYKTA PEaKIINU https://m.edsoo.ru/00adec8a
OO0m1as xapakTeprucTruKa 3J1eMeHTOB VA-
28 rpynmnsl. A30T, pacIpoCTpaHEHHE B bubnuorexa [IOK

npupoje, Gu3NYecKrue 1 XUMHUIECKHe
CBOWCTBA

https://m.edsoo.ru/00adeeab



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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AMMI/IaK, €ro (bnmqecm/le U XUMHYECKHUEC

bubmuoreka [JOK

29
CBOICTBA, MTOJIy4YECHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[Tpaktuueckas padota Ne 3 o Teme

30 «ITomy4yenrne aMmmmuaka, U3y4yeHue ero bubmorexa LHOK

o 1Y https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KucaoTta, e€ GusndecKkue u bubnnoreka [HOK
XUMUYECKHUE CBOKCTBA https://m.eds00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH

32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnnoreka [JOK
yao0peHnid. XUMHYECKOe 3arps3HCHHE https://m.edso0o.ru/00adf518
OKPY’KAOIIEH Cpebl COEUHEHUSIMH a30Ta
®ochop. Okeun pocdopa (V) u

33 @oc&i))o pHaﬂ KI/ICJI((i))Ta q)(pp11)3u(qe)cxne " bubmorexa LHOK

p o https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJyYCHHE
Hcnons3oBanue GochaToB B KauecTBE
34 MUHEPATBHBIX YI00peHHid. 3arps3HeHue bubmmorexa LTOK
p . yAObP - arp https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu

35 Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubnuotexa [JOK
buznyeckue 1 XuMHUYEeCKHe CBOMNCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yraepoaa, ux Gpusndeckue u

36 XHMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)

bu6mmorexa [IOK
37 VYronbHast KucioTa u e€ coiu
https://m.edso0.ru/00ae006¢
[IpaxkTuueckas padora Ne 4 o reme
" bubnuotexa [JOK
38 [TosnydyeHune yriekucioro rasa.

KauectBenHas peaxius Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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HCpBOHa‘IaJIBHBIe MOHATHS 00

bubmuorexa [JOK
39 OpPraHWYECKHUX BEIIECTBAX KaK O 1
T ——— https://m.edsoo.ru/00ae054e
co
. bubmuorexa [JOK
40 Kpemnuii u ero coenunenus 1
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmoreka [JOK
«Baxxnenme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTponbnas paborta Ne3 mo teme BuG OK

. noMMoTeKa
42 «Baxnerimme HeMeTauIbl U UX 1
https://m.edsoo.ru/00ae0e18
COCTMHCHUS
OO0m1as XxapakTepruCcTUKa XUMHIECKUX

43 3JIEMEHTOB — METaJlJIOB. MeTajinieckas bubmuoreka [JOK
CBSI3b M METAJUIMYECKAs KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
peméTrka. PuU3nUecKre CBOMCTBA METAIIOB
XuMHYECKHEe CBONCTBA METAJIJIOB. Eu6 OK

. . nOIMOTEKA
44 DNEKTPOXUMHUYECKUH Psijl HallpsHKEHUN 1
https://m.edso00.ru/00ae1156
METAaJIJIOB
OO6mue cnocoObl MOTYYEHUS METAJUIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUAM bubnnoreka [JOK
XUMHUYECKUX PEaKLUi, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
PEareHToB COAEPKUT TPUMECH

bubmuorexa [JOK

46 [TonsiTHe 0 KOPPO3UH METAILIIOB 1
https://m.edso00.ru/00ae1278
bu6mmorexa [IOK

47 €JI0YHBIC METaJLIbI
i https://m.edso0.ru/00ae14b2

bubmuorexa [JOK

48 Oxcupl ¥ TUIPOKCHIBI HATPUSI U KaJTust 1

https://m.edsoo.ru/00ael4b2
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49 [Ilen0YyHO3EMENBHBIE METAJUIBI — KaJIbLUI bubmumorexa [IOK
Y MarHui https://m.edsoo.ru/00ae15e8
50 Baxneiimre coequHeHNs KalbIUs bubmorexa [JOK
A H https://m.edsoo.ru/00ae15e8
51 O0o001IeHre U CUCTEMaTU3aIisl 3HAHUI
52 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTPaHEHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YEcTKoCTh BOABLI U METOIBI €8 bubnmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 AIfoMUHUHT
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOCTBA OKCHA U bubnuoreka [IOK
55
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso
https://m.edso00.ru/00ae1d86
57 Oxcunsl, ruapokcuabl u conu xxenesa (1) u bu6mmoreka [IOK
xenesa (111) https://m.edso0.ru/00ae35e6
58 O06o0meHre U cucTeMaTr3aIus 3HaHUIA
[Tpaktuyeckas padora Ne 7. Pemenue
59 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmorexa HOK
p . https://m.edsoo.ru/00ae3de8
«Baknelme MeTamIbl ¥ KX COSAMHEHUSD)
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIINH, eCITH OJTUH M3 pearcHTOB JIaH B
60 5136I;TKe WJIU CO ﬂe }KI/ITI:'I HMECH " bubmorexa [JOK
Aep N p ’ https://m.eds00.ru/00ae1750
BrerunciaeHus MaccoBO# J0JIU BBIXOa
MIPOYKTa peaKIuu
61 O00011IEHNE U CUCTEMATU3AaMs 3HAHUN



https://m.edsoo.ru/00ae15e8
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Kontponbnas padora Ne4 o teme

62 . 1
«BaxHeiilue MeTauIbl U UX COSTUHEHUS
63 BemiectBa u Marepuaisl B IOBCEITHEBHOU 1 bubnmoreka [JOK
JKU3HU YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPY Karouen 1 bubnnoreka [HOK
cpebl https://m.edso0.ru/00ae4270
65 Ponb XuMHM B peIICHUH SKOJIOTHYECKUX 1 bubnnoreka [HOK
npo0em https://m.edso0.ru/00ae4270
66 PesepBubiit ypok. O6o0mieHue u 1 bubnnoreka [JOK
cucTeMaru3anus 3HaHUN https://m.edso00.ru/00ae0dOa
67 PesepBubiit ypok. O6o0mieHue u 1 bubnnoreka [JOK
cucTeMarn3anus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHeiit ypok. O000IICHNE U 1 bubnnoreka [JOK
cucTeMaru3anus 3HaHU1 https://m.edso00.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’ILHOﬁ nporpaMmmMmbl OCHOBHOI'O 0611161"0 06pa30BaHl/Iﬂ

1

IIo Teme: ((HepBOHa‘-IaJIBHbIe XUMHNYCCKHUEC ITIOHATHUA»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHMUYECKHX IOHSITHH: aTOM, MOJIEKYJa,
XUMHYECKHU BJIEMEHT, IMPOCTOE BEUIECTBO, CIIOKHOE BEILECTBO, CMECH
(omHOpOHAST W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTEIIPHAS aTOMHAs W
MOJIEKYJIIpHAsl Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JIOJISl XMMHUYECKOTO JJIEMEHTa B COSAMHEHUN, MOJISIPHBIA 00BEM,
XUMUYECKas peakius, KilacCu(UKalus peaklHil: peakiuu COCAUHECHHUS,
peaKuy pa3loKEHUs, PEAKIMH 3aMCEIICHHS, PEaKIuu OOMEHa, DK30- H
SHAOTEPMHUUYECKUE PEAKIIUU, TETIIOBOU 2PPEKT peakiuu, pacTBOP, MaccoBas

JI0JIs BelecTBa (MPOIEHTHAs KOHIIEHTpAIusi) B pacTBOpe

1.2

HIUIIOCTPUPOBATE  B3aUMOCBA3b  OCHOBHBIX XUMHWYCCKUX MOHATHUH H

IMPUMCHATH OTU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

13

HCIIOJIb30BATh XUMUYCCKYIO CUMBOJIUKY IJId COCTABJICHUA (bOpMy.]'I BCIICCTB

Y yPaBHEHUN XUMHYECKUX PEaKIINi

1.4

PACKpBIBATE CMBICIT 3aKOHOB COXPAHCHUSA MACChl BCIICCTB, ITOCTOSAHCTBA

COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHH:, 3aKOHA ABOl"aI[pO

1.5

OIpPEACIIATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCINMHCHUAX

1.6

KJ'IaCCI/I(I)I/II_[I/IPOBaTB XUMHUYCCKHUEC pCaKInuUu (HO qyucily " COCTaBy

Y4aCTBYIOUINX B PEAKIMH BEILIECTB, M0 TEIIOBOMY 3P (HEKTY)

1.7

BBIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAaCChbl BEIICCTB

1.8

BBIUUCIIATE MACCOBYKO JOJIIO XHMHYCCKOTO JJIEMCHTA II0 (bOpMyJ'IC

COCIMHEHMS,

1.9

BBIUUCIIATE MAaCCOBYHO JOJIIO BCHIECCTBA B PACTBOPC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOAbI IIO3HAHUA — Ha6JHOILCHI/Ie,

U3MepeHue, MOICTUPOBAaHNE, SKCIIEPUMEHT (PealIbHbIN U MBICIICHHBIN)

ITo Teme: «Baxunenmme npeacTaBUTENIN HEOPraHUYECKUX BEILECTBY




2.1

PACKpBIBATH CMBICII OCHOBHBIX XHMHYCCKHX TMOHSATHUH: OKCHJ, KHUCJIOTa,

OCHOBAaHUE, COJIb

2.2

ONpEeAEATh INPHUHAJIEKHOCTh BEIIECTB K  OINPEAEIEHHOMY  Kjaccy

coeuHeHuit no popmyiam

2.3

KJIaCCI/Iq)I/II_[I/IPOBaTb HCOPraHN4YCCKUC BCIICCTBA

2.4

XapakTepu30BaTh (ONMHMCHIBATh) OOILIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KIIACCOB, IOATBEPXKAas ONUCAHUE IPUMEPAMHU MOJICKYJISAPHBIX

YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN

2.5

IIPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAa4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTM IIPOTEKaHUs XUMHUYECKHX IIPEBpallCcHUN B

PAa3JIMIHBIX YCIIOBUAX

2.6

ClleZIoBaTh MpaBUIaM MOJb30BaHUS XMMHUYECKON MOCY 10 U 1a00paTOPHBIM
o0opynoBaHMEM, a TakXkKe IpaBWIaM OOpaIleHUs C BEIIECTBAMH B
COOTBETCTBUM C HMHCTPYKLMSAMH 110 BBIIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKUX OMBITOB MO MOJYYECHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(BomopoAa M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONpEIENEHHOMN
MacCOBOM JI0JIEM PacTBOPEHHOIO BEIIECTBA, IUIAHMPOBATH U IPOBOJAMTH
XUMHYECKHE 3KCIEPUMEHTHI 10 PaclO3HABAHWIO PAcTBOPOB IIEIOYEN U

KHCJIOT C ITOMOIIBI0 HHIUKATOPOB (JIAKMYC, (peHOI(TaNenH, METUIOPAHK U

JpyTHUE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMHUYECKOMN pEeaKIuu

[To teme: «Ilepuognueckuii 3akoH u Ilepronnueckas cucteMa XUMUYECKHX
anemenToB [[. . MenneneeBa. CtpoeHue atoMoB. XHMHYECKas CBS3b.

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PCaKum»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHUX [MOHATUH: SIpO aroma,
ANIEKTPOHHBIN CIIOM aTOMa, aTOMHasi OpOUTAallb, PaANyC aToMa, XUMHUYECKast
CBSI3b, HOJIIpHAast u HeToJIsIpHast KOBaJICHTHAsI CBSI3b,
ANEKTPOOTPHUIATEILHOCTh, MOHHASI CBSI3b, MOH, KATHOH, aHUOH, CTENEHb

OKHCJICHUA

3.2

KHaCCI/I(i)I/IIII/IpOBaTI) XUMHNYECKHE IJIEMCHTBI

3.3

OMKCHIBATHL M XapakTepus3oBaTh TabmuuHyto Gopmy [leproguueckoit

CUCTCMBI XUMHUYCCKUX BJICMCHTOB: PAa3JIN4aTh IMOHATHA «TJIaBHasd IIOATPYIIIIa




(Arpynma)» u «mobounas nmoarpynna (brpymnma)», «Maibie» 1 «O0NbIIHE»

IICPHUOabL

3.4

packpsiBaTh  cMbicn  Ilepmommueckoro 3akona J[.M. Menaeneesa:
JIEMOHCTPUPOBATh IMOHMMAaHHE MEPUOAUUYECKON 3aBUCUMOCTU CBOWCTB

XUMHYECKHX 3JIEMEHTOB OT HUX MOJ0KeHUA B llepnoanueckoi cucreme

3.5

COOTHOCUTH 0003HAYCHHMsI, KOTOPhIE UMEIOTCs B Tabuie «lleproandeckas
cucteMa XuMuueckux djemeHtoB .M. MeHaeneera» ¢ 4YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHYECKHUX DSJIEMEHTOB (COCTaB H
3apsaja  sAApa, oO0IIee 4YHCIO JJICKTPOHOB MW pacCHpeAcliCHHe UuX 110

AJIEKTPOHHBIM CJIOSIM)

3.6

ONpCACIIATL CTCIICHb OKHUCIICHUSA 3JICMCHTOB B 6I/IHapHI>IX COCANHCHHUAX

3.7

ONpeAeNsATh BHUJ XMMHMUYECKON CBSI3M (KOBaJieHTHass M MOHHasi) B

HCOPraHUYCCKUX COCANHCHUAX

9 KIIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUA

1

ITo Teme: «BemecTBo U XUMHUYECKast peakuus»

1.1

PaCKpbIBaTh CMBICJI OCHOBHBIX XHUMHUYCCKUX MMOHSTHH: pacTBop,
SJICKTPOJINTBI, HCOJICKTPOJIUTHI, JICKTPOJIUTHICCKAA JUCCOIHALUA, pCAKITUN
HOHHOTO 06M€Ha, KaTajJm3aTop, XUMHYECKOEC pPaBHOBECHUC, O6paTI/IMI)Ie u
H606paTI/IMBIe pCaKknuuu, OKHUCIUTCIIbHOBOCCTAHOBUTCIIBHBIC PCAKINH,
OKHCJIINTEIIb, BOCCTAHOBUTCIIb, OKUCJICHUC U BOCCTAHOBJICHUEC, aJITIOTPOIIN,
aM(l)OTCpHOCTB, XUMHUYCCKasA CBA3b (KOB&HCHTH&H, HOHHAas, MeTaJ'IJ'II/IquKaSI),

KpUCTAJUIMYECKas PEeIIETKA, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKIINH

1.2

HIUTIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX IOHATUH H

MPUMCHATH 3TU IMMOHATHS ITPU OIIMCAHUHN BCUHICCTB U UX HpeBpaIJ_[eHI/Iﬁ

1.3

COCTABJISITh yPAaBHEHUS  JJEKTPOJUTHYECKOW  JTUCCOLMALMU  KHUCIIOT,
LIEJI0YEN U COJIEH, TOJHBIE U COKPAILEHHBIC YPAaBHEHMs PEaKLUi HOHHOIO

oOMmeHa
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PaCKpbIBATh CYIIHOCTb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX pCaKHI/Iﬁ

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XMMUYECKOUN pEeaKIuu

ITo Temam: «Hemertannsl 1 ux COCOAUHECHUA» U «MeTabsl 1 ux COCAUHCHU

2.1

XapakTepu30BaTh (OMUCHIBATH) OOIHME W CHEIU(DUUESCKHE XHUMHYECKUE
CBOMCTBA TPOCTBIX U CIIOKHBIX BEIIECTB, TOATBEPXKAasl OMKMCAHUE
NpUMEpaMU  MOJICKYJSIDHBIX M HOHHBIX YPaBHEHHUH COOTBETCTBYIOLIMX

XUMHYECKHUX PEaKIUi

2.2

COCTaBJIATb YpaBHCHUA peaKHHﬁ, MNOATBCPIKAAOIMUX CYHICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATh CBOMCTBA BCIICCTB B 3aBUCHUMOCTU OT HX CTPOCHHA,
BO3MOJXHOCTH IIPOTCKAHUA XHUMHYCCKHX npeBpameHHﬁ B Pa3jIM4YHbIX

YCIIOBHSX

2.4

CJIeI0BaTh MpaBUIaM MOJIb30BaHUS XMMHUYECKOH MOCY 1011 U 1abopaTOpHBIM
o0opyaOBaHHMEM, a TaKXe IMpaBwiaM oOOpallleHuss C BEUIeCTBAMH B
COOTBETCTBUU C HHCTPYKIMSIMH 10 BBIOJHEHHIO JTabOpPaTOPHBIX
XUMUYECKHUX OMBITOB MO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB

(aMMI/IaKa " YTJICKUCIIOTO 1"21321)

2.5

MIPOBOJIMTH PEAKIINH, TIOATBEPIKIAFOIINE KAYSCTBCHHBINH COCTAB PAa3IMUHBIX
BEIIECTB: pACMO3HABaTh OMBITHBIM MYTEM XJIOpUA-, OpOMUA, WO,
kapOoHart, pocdar, cuukar, cyiabdar, THIPOKCUIUOHBI, KATHOHBI aMMOHHUS,
MOHBl W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOUIME B BOJHBIX pPacTBOpax

HCOPTaHNYCCKUX BECIICCTB

ITo Teme: «XuMuUs 1 OKpy>Karolas cpear

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX MOHSATHUH: HI[K BCIICCTBA,

KOppO3Hs METAJUIOB

3.2

MPUMEHSITh OCHOBHBIE OIEPAIIMH MBICIUTEIHFHON JAeATeIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIEHNE, CHCTEMATHU3AIINIO, BBISIBJICHUE TIPUUYUHHO-
CIIEICTBEHHBIX CBSI3€U — JJISI U3YYCHUS CBOMCTB BEIIECTB MU XUMHYECKHX
peakiuii; eCTECTBEHHOHAy4YHbIC METOJbl TIO3HAHWUA — HaOII0ICHHE,

U3MEepeHNe, MOICTUPOBAHUE, SKCTIEPUMEHT (PeasbHBIN U MBICTICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuun. Posb XMMUK B KHU3HU 4YeJOBEKa. XUMUS B CUCTEME HayK. Tena u

BCIIIECTBA. dusnyeckue CBOMCTBA BCIICCTB. ArperaTHoe COCTOsIHHUEC BCIIICCTB

1.2

Iloustue o METOJax IIO3HAaHWA B XHWMHH. Ywucteie BC€IICCTBA M CMCCH. CrocoObl

PasaciICHUsA cMmeceit

1.3

ATOMBI U MOJICKYIJIbI. Xumudaeckue 3iaeMeHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.

[IpocTblie u coXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

XumMuueckas (bOpMy.]'Ia. BajieHTHOCTP aTOMOB XHMMHMYECKHX JJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCUICCTB. OtHocurenpHasg aromMHas macca. OTHOCHTEIbHAs

MOJICKYJISIpHAAg Macca. MaccoBas 1oas XUMHYECKOI'0 dJIEMEHTA B COSIMHEHUH

1.5

KommuectBo BemectBa. Monbs. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MAacChl U
4uclia CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rel mo Qopmynam XUMHYECKUX

COE€IUHEHUN

1.6

dusznyueckne U XUMUUYECKUE SBJICHUSI. XUMUYECKas pcakuusga u e€ IIPpHU3HAKH. 3aKkoH
COXpPAaHCHUSA MACCHI BCIICCTB. XHUMHYECKHUE YpaBHCHU. KJ'IaCCI/I(bI/IKaLII/ISI XUMHNYCCKHX

peakuuii (CoequHeHus, pa3IoKeHUs, 3aMeIIeHHs, OOMeHa)

1.7

XUMHUECKUN HKCHEPUMEHT: 3HAKOMCTBO C XMMMYECKOW IOCYJOH, € IMpaBHJIaMH
paboThl B TabopaTtopuu U puéMamMu oOparieHus ¢ JabopaTOpHBIM 000pYIOBaHUEM,
U3y4YeHUe M OMHUCaHHEe (PU3NYECKHX CBOWMCTB 0Opa3llOB HEOPraHWYECKHUX BEIECTB,
HaOmoeHne ¢usnueckux (TUlaBleHUE BOCKA, TasHUE JIbJa, pacTHpaHUE caxapa B
CTYIIKe, KUIEHHE ¥ KOHJCHCAllMs BOJbI) W XUMHUYECKHX (TOPEHHE CBEYH,
MPOKAJIMBAHUE MEIHOW TPOBOJIOKH, B3aUMOJICHCTBHE MeJNla C KHUCIOTOW) SIBJICHUH,
HaOII0/IEHUE U ONMCAaHUE MMPU3HAKOB MPOTEKAHUS XMMHUECKUX PEaKInii (pa3ioxKeHHe
caxapa, B3aUMOJICHCTBHE CEPHOW KHCIOTBI C XIJIOPHAOM Oapws, pa3lIoKeHHE
rugpokcuaa Meau(ll) mpu HarpeBaHuM, B3aMMOJEHCTBHE XKelle3a C PaCTBOPOM COJIH
menu(Il), wu3ydyeHwe cmocoOOB pasnmeneHuss cmeced (C MOMOIIBI0 MAarHuTa,
(buIbTpOBaHME, BBIIAPUBAHUE, TUCTUILIALMS, XpoMaTorpadus), IpoBeAeHNE OUUCTKH
MOBapeHHOI cojiu, HAOJIOJIEHWE W OINHCAaHHE pEe3YyJbTaTOB IPOBEACHMS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMsS MacChl, CO3/aHHE MOJENIe MOJIEKYI

(IrapocTepIKHEBHIX )

Baxwuelime npeactaBuTed HEOPraHUYECKUX BEILIECTB




2.1

Bo3nyx — cmech razon. CoctaB Bo3ayxa. Kucimopoa — 3eMeHT U mpocToe BEUIECTBO.
HaxoxaeHne Kuciiopoaa B mpupojie, pu3ndeckre u XUMHIECKHUE CBOMCTBA (peaKinu
ropenus). Okcunapl. [lpumenenue kucimopona. CrocoObl MOMYyYEHHsS KHUCIOpPOaa B
naboparopun W TPOMBIIUIEHHOCTH. KpyroBopor kucioponga B mpupoge. O30H —

AJIJIOTPOITHAA MOI[I/I(i)I/IKaI_II/Iﬂ KHCJIOpOJa

2.2

TeroBoil APPEeKT XMMUYECKOH peakiuy, TEPMOXUMHUYECKUE YpPAaBHEHHS, K30- H
SHAOTEPMHUUYECKHE PEAKIUHU. TOILUIMBO: Yrojb W METaH. 3arps3HEHUE BO3ZYyXa,

yCHIJIEHHE TApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CII0A

2.3

Bonopox — smemeHT M mpocroe BemiecTBo. HaxoskneHue Bomopoma B IPHPOJE,
bu3HYecKue U XUMHYECKUE CBOMCTBA, MMPUMEHEHHUE, CIIOcO0bl NoydeHus. Kucmorsl u

COJIn

2.4

Mounsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoicTBa BoAbl. Bojna kak pactBoputens. PacTtBopbl. HaceleHHble 1
HEHaCBILIEHHbIE pacTBOphl. PacTBopuMOCTh BeliecTB B Boje. MaccoBas 1o
BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOKCTBA BoAbl. OcHOBaHus. Poib pacTBOpoOB B
IpUpPOE U B JKU3HU uejoBeka. KpyroBopoT BoAbl B MNpupoje. 3arps3HEHHE

IMPUPOAHBIX BOU. OxpaHa " OYUCTKA MPUPOAHBIX BOJ

2.6

Knaccudukanus neoprannueckux coeauHenuit. Oxcuapl. Kimaccudukamms okCumaoB:
coneoOpa3ymoimue (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U HecoleoOpa3yroIIHe.
Homenkiatypa okcunoB. Pusndeckue 1 XMMUYECKHE CBOMCTBA OKCHIIOB. [1oiryuenue

OKCHUI0B

2.7

OcnoBanus. Kiaccudukanust ocHOBaHU: METOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkmarypa ocHoBanui. ®Pusznueckue M XUMHYECKHE CBOKWCTBA OCHOBAHUU.

[Tony4yenue ocHOBaHU I

2.8

Kucnorsl. Knaccudukanus xucinor. Homenknarypa xkuciaor. Pusznueckue Hu
XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTr MeTauioB H.H. bekerosa. [lonyuenue

KHCJIOT

2.9

Comu. HomeHnknatypa coneid. @Pu3ndyeckMe U XHMHUYECKHME CBOMCTBA COJEH.

[Tonyuenue conen

2.10

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COCIMHEHUI
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XUMHUYECKUH IKCTIEPUMEHT: KaYECTBEHHOE OMpPENETICHHE COJAEPKaHUsI KUCIOpoaa B
BO3/yXe, MMOJIydeHHe, COOUpaHne, paclio3HaBaHWE W M3YYCHHE CBOMCTB KHCIIOpPOJA,
HaGHIO,Z[eHI/Ie B3aPIMOIICI>’ICTBI/IH BCIICCTB C KUCJIOPOJAOM U YCJIIOBHA BO3BHUKHOBCHHA U
MpeKpanieHus: TopeHus (Imoxapa), 0O3HaKOMJICHUE ¢ 00pa3IiaMu OKCHJIOB U OIHMCAHHE
WX CBOICTB, ONyueHue, coOupaHue, pacrio3HaBaHue U U3YYCHHUE CBOWCTB BOJIOPOIA

(ropenue), B3auMmozeiicTBue Bomgopoaa ¢ okcuaoM Memu(Il)  (Bo3MoxkHO




HCIIOJIb30BaHNUE BUICOMATEPUAIIOB), HAOIIOICHHE 00Pa3IIOB BEIICCTB KOJUYECTBOM |
MOJIb, HCCIIEJOBAaHHE OCOOCHHOCTEW pACTBOPEHHS BEIIECTB C  Pa3IUYHON
PacTBOPUMOCTBIO, MPHUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON MaccoBOM moiei
pacTBOPEHHOIO BEILIECTBA, B3aMMOACWCTBHE BOJBI C MeTalIlaMd (HATpueM U
KaJiblieM) (BO3MOKHO HCIIOJIb30BAaHHE BUEOMATEPHUAIIOB), ONPEIEICHIE PACTBOPOB
KHCIIOT W INeJOYel ¢ TIOMOIIbI0 HMHAWKATOPOB, HKCCIEAOBaHUE O0pasIoB
HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB, HAOJIOJIEHUE HU3MEHEHHSI OKPAaCKH
WHJIMKAaTOPOB B PacTBOpax KHCIOT M IIEIOo4YeH, U3ydYeHHE B3aUMOJACHCTBUS OKCHIA
menu(Il) ¢ pacTBopoM CEpHOM KHCIOTHI, KHCIOT C MeETajUlaMH, peaKIui
HEUTpamu3anuy, TOJyYeHUE HEPACTBOPUMBIX OCHOBAaHWH, BBITECHEHHE OJIHOTO
MeTalljla IPYruM U3 PacTBOpPa COJH, PELICHHE HKCIEPUMEHTAIbHBIX 3a/a4 MO TeMe

«BaxkHenmme KJI1acchl HEOPraHUYECKUX COETUHEHUI

[Iepnonnueckuit 3akoH u [lepuoanueckas cuctemMa XMMU4ECKUX 3i1eMeHToB [1.1.
Menpeneesa. CtpoeHre aToMOB. XUMUYecKasi CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

3.1

HepBHe IIOIIBITKH KJ'IaCCI/Iq)I/IKaI_II/II/I XuMHUeckux sjeMeHToB. Ilonstue o rpymnmax
CXOJHBIX JJICMCHTOB (IHGHOLIHI)IC n MMCIOYHO3EMCIBHBIC MCTAJIIIBI, TI'aJIOICHBI,

HUHCPTHBIC FaBBI). 9J'IeMeHTLI, KOTOPLIC 06pasy}0T aM(I)OTepHLIe OKCHUABI U TUAPOKCUBL

3.2

[Iepnonnueckuit 3akoH. llepuommueckass cucrema xumuyeckux dnemeHToB [.1.
MenneneeBa. KoporkonepuonHas u anuHHonepuonHas ¢opmbl Ilepuognueckoit
cUCTEMBbl XHMMH4Yeckux dieMeHToB J[M. MenneneeBa. Ilepuonbl u  rpyImimsl.

®du3nuecKuil CMBIC MMOPAAKOBOI'O HOMEPA, HOMEPOB IIE€pHOda U TPYHIIBI 3JICMCHTA

3.3

Crpoenne aromoB. CocraB aTtoMHbIX suep. M3ortombl. Onextponsl. CTpoeHHe
ANEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKUX 31eMeHTOB [lepnoanueckoit
cucrembl J[.MI. MenneneeBa. XapakTepUCTHKa XUMHUYECKOTO D3JEMEHTa IO €ro

nonoxeHnuro B Ileprnognueckon cucreme /.M. Menneneena

3.4

3aKOHOMepHOCTI/I U3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX 9JICMCHTOB,
METAIUTMYECKUX W HEMETAJUIMUYECKHUX CBOMCTB IIO TpynmaM " Iepruogam. 3HadyeHHe
HCpI/IO,Z[I/I‘-ICCKOFO 3aKOHa U HCpHOZ{H‘{CCKOﬁ CUCTEMBI XUMHWUYCCKUX 3JICMCHTOB IJIA

pa3BuTHs Hayku U npakTuku. /.M. MeHneneeB — yu€HbIi U rpak JaHUH

3.5

XuMHU4YeCKast CBA3b. KoBanenThas (HOJBIpHaH )51 HCHOJ'IHpHa}I) CBA3b.

SHCKTpOOTpI/II_[aTCJ'II)HOCTB XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenp okucieHus. OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch

OKHCJIEHHS B BOCCTaHOBJIEHHI. OKUCIIMTENIM U BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUI 3KCIEPUMEHT: U3y4YeHHE 00pa3lioB BELIECTB METAUIOB U HEMETAJIOB,

B3alMOJEICTBUE IMAPOKCUIA IIUHKA C PACTBOPAMM KHMCIIOT U LIEN0YEH, IPOBEACHUE




OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINi

(ropeHue, peakinu pa3ioKeHus, COCTUHEHHUS)

9 KIIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

BenectBo 1 xumnueckas peakuus. IloBropenue

11

[Tepuonuueckuii 3akoH. llepumomndeckas cucrema XuMu4yeckux sjaeMeHToB J[.U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUUYECKUX
AJIEMEHTOB IMEPBBIX TPEX MEPUOIOB, KAJIUS, KAJIbIUI U UX COCTMHCHUI B COOTBETCTBUH

C ITOJIOKCHHUEM 3JICMCHTOB B Hepnozn/lqecxoﬁ CUCTCMC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BUJbl XMMHUECKON CBsI3U. THIIBI KPUCTANIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKOM PEIIETKH U BUAA
XUMHAYEeCKON cBsizu. Krnaccupukamuss M HOMEHKIAaTypa HEOPraHHMYECKHX BEUIECTB
(MexnyHapoaHast U TpUBHAJIbHAs). XUMHUYECKUE CBOMCTBA BELECTB, OTHOCAIIUXCS K
pa3IMYHBIM  KJaccaM  HEOPraHMYECKUX  COCAUHEHHH, TEHETHYECKas CBA3b

HCOPTraHNYCCKUX BCIICCTB

1.3

Krnaccudpukanys XUMHUYECKHMX pPEaKIHMi MO pa3iInyHbIM IMpU3HaKaM (MO0 YUCITYy H
COCTaBY yYacTBYIOLIMX B PEAKIIMU BEUIECTB, IO TEIIOBOMY 3(P(eKTy, M0 H3MEHEHUIO
CTETIEHEW OKHUCICHUS XHMHUYECKUX DJIEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO
KaTajau3aropa). OK30- U SHJOTEPMHUYECKHE pEaKLUU, TEPMOXUMUYECKUE YPaBHEHUS.

[ToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKInu

1.4

[TonsiTue 00 oOpaTHMMBIX W HEOOPATUMBIX XMMHYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX U TE€TEpOreHHbIX peakuusx. IloHATHE O XMMHYECKOM paBHOBECHM.
@DaxTOopHl, BIAUSIONINE Ha CKOPOCTh XUMHUUECKON peaKIMH U MOJ0KEHUE XUMUYECKOTO

PaBHOBCCHUA

1.5

OKHUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aKkuuu, BHCKTpOHHBIﬁ 0ajJaHC OKUCIHUTEILHO-
BOCCTAaHOBUTEIIBHOMU pCaknuu. CocraBncHue ypaBHCHI/II\/'I OKHCJIHUTCIBbHO-

BOCCTaAaHOBHTCIIBHBIX peaKuMﬁ C UCIIOJIB30BAHUEM ME€TOa 3JICKTPOHHOT'O OanaHca

1.6

Teopus 3IEKTPOIUTHUYECKON IUCCOLUALMU. IJIEKTPOIUTHI M  HEIJIEKTPOJIUTHI.
KaTI/IOHBI, AHUOHBEI. MexaHmM JUucconuanmu BCEUICCTB C paSJ'II/I'-IHI)IMI/I BUIaMn
XHMH‘-IGCKOﬁ CBA3U. CTGHGHB OUCcoualin. CI/IJIBHBIC nu CJIaGI:Ie BHGKTpOHI/ITBI.
Peakiiun nonnoro oomMeHa. Y clioBUst MpOTEKaHUS PEAKIIi HOHHOTO 0OMEHa, TIOJTHbBIE

U COKpalI€HHbIE HOHHBIE YpaBHEHUs peakiuii. CBOMCTBa KUCIIOT, OCHOBAHUN U COJEH




B CBETE MpPEJCTaBIECHUN OO0 DSJIEKTPOJUTUYECKOW aucconuanuud. KadecTBeHHBIE

peakuuu Ha HoHBL. [ToHsITHE O TMApONIN3E coel

1.7

XUMUYECKUHN IKCIIEPUMEHT: 03HAKOMJICHUE ¢ MOJEJISAMH KPUCTAILIMYECKUX PEUIETOK
HEOPTraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa M ajiMasa), CIOKHBIX
BEIIECTB (XJIOpUAA HATPHs); HMCCIEJOBAHUE 3aBHCHMOCTH CKOPOCTH XHMHYECKOIl
peaKIu OT BO3ACUCTBHS Pa3IMYHBIX (DaKTOPOB; UCCIIEAOBAHHUE HIEKTPOIIPOBOTHOCTH
pacTBOPOB BELIECTB, MPOLEcca AUCCOLUALMHN KUCIIOT, 1ejoueil U coneil (BO3MOXKHO
UCIOJb30BAHUE BUJEOMATEPHAIIOB); IPOBEJEHHE OIBITOB, WIUIIOCTPUPYIOIIUX
MPU3HAKH NIPOTEKaHUs PeaKUMii HOHHOTO oOMeHa (0Opa3oBaHUE OCalKa, BBIJCICHHE
ra3a, oOpa3oBaHHME BOJbl); ONBITOB, WUIIOCTPUPYIOLIMX IMPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTENbHBIX pEaKUUi (rOpeHHe, peakluu pas3jIoKEHUs, COEIUHEHUS);
pacrno3HaBaHUE€ HEOPraHMYECKHX BEIIECTB C IOMOULIbI0 KaYECTBEHHBIX pEakLUUi Ha

HOHBI; PCHICHNEC SKCIICPUMCHTAJIbHBIX 3aaa4

Hewmertannsl ¥ X cCOeAMHEHUS

2.1

OOmiast xapakTepucTuKa rajnoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIC
crerieHd okucieHus. CtpoeHue M (uU3MYECKHe CBOMCTBA MPOCTHIX BELIECTB —
rajJloreHoB. XMMUYECKHE CBOMCTBA HAa PUMeEpE XJ1opa (B3aUMOENCTBHE C MeTallJIaMH,
HeMeTalIaMH, Liesouamu). XiopoBoopo/. CossiHas KUCI0Ta, XUMUYECKHE CBOWCTBA,
MoJly4yeHue, npuMeHeHue. /leiictBue xiopa 1 XJIOpoBOAOPOia Ha OpraHU3M YeJIOBEKa.

Baxneiimniue XJIOpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OOmast xapaktepucTuka 31eMeHToB VIA-rpymnmnbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble CTeNneHu OkucieHus. CTpoeHue U (U3NYECKUE CBONCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJAa U cepbl. AJUIOTPONHbIE MOAM(UKAIMN KHUCIOPOAA U CEpHI.
Xumunyeckue cBoiictBa cepbl. CepoBOAOPO, CTpOEHHE, PUZNYECKUE U XUMHUYECKHE
cBoiicTBa. OKCUABI CEphl KaK MPEICTAaBUTENN KUCIOTHBIX OKCHI0B. CepHasl KHCIIOTa,
¢du3nyueckne U XMMHYECKHe cBoicTBa (0OIIMe Kak MpeACTaBUTENS Kiacca KUCIOT U
cneuupuyeckue). XUMHUECKHE pPEaKIMM, JIeKallie B OCHOBE MPOMBIIIJIEHHOTO
cnocoba mnomydeHus cepHodl kucnotsl. Ilpumenenne. Cosm cepHOM KHUCIIOTHI,
KayecTBEHHasl peakuus Ha cynbdar-uoH. HaxoxxaeHue cepbl U e€ cCOoeIUHEHUHN B
npupoae. XUMHUECKOE 3arpsi3HEHUE OKpYKaloleH cpenbl COeIUHEHUSMU Cephbl
(KUCTIOTHBIE  JIOKIM, 3arps3HEHHE BO3AyXa U  BOJOEMOB), CIIOCOOBI  €ro

MpeIOTBPALECHUS

2.3

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIIEHUA. A30T, paCIpOCTPAHEHUE B IPUPOJE, Pru3ndecKue u
XMUMHYecKHe cBoiicTBa. KpyroBopoT a3zora B mpupoae. AMMHAaK, ero (pU3M4ecKue u

XHUMHUYCCKUC CBOﬁCTBa, IMOJIYUCHHUEC U IPUMCHCHUC. Comn dAMMOHMHA, UX (bHSPI‘IeCKI/IC n




XMMHMYECKHE CBOMCTBA, NMpUMEHEHHE. KauecTBeHHas peakuus Ha MOHBI aMMOHMS.
A3OTHas KUCIOTa, e€ moy4yeHue, (pu3nuecKkue 1 XMMHUECKUE CBOICTBa (00IIHe Kak
IIPEJCTaBUTEIIA Kilacca KUCIIOT U crienuduueckue). Mcnoab30BaHMe HUTPATOB U COJIEH
aMMOHHSI B KaueCTBE MHUHEPAIbHBIX yHOOpeHHH. XUMHUYECKOE 3arps3HeHHE
OKpY’Karollel cpelibl COeAMHEHUSIMU a30Ta (KUCIIOTHBIE 10°KIH, 3arpsI3HEHUE BO3yXa,

MOYBBI U BOJIOEMOB)

2.4

®dochop, amrorponHsie Momupukanum docdopa, GuU3MUESCKHE U XUMHUUYECKHE
ceoiictBa. Okcun dochopa(V) u dochopnas kucimora, Gpuznueckre U XUMUUYECKUEC
CBOWcTBa, monydeHue. Vcmonp3oBanue QocharoB B KadecTBE MHUHEPAIBHBIX

ynoopeHuit

2.5

OOmast xapakrepucTuka 31eMeHToB [VA-Tpymmbel. OcOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble CTENEHU OKUCICHMS. YTJIEepo], aUIOTPONHbIe MOAM(PUKAIUY,
pacrpocTpaHeHHe B MpHpoJE, GU3NUYECKHEe M XUMHUYECKHE CBOMCTBA. AncopOrus.
KpyroBopot yrnepona B npupojae. OKcuibl yriiepoaa, ux (pu3n4eckue U XuMHUIeCKHe
CBOMCTBa, [JEHCTBME HA JKUBBIE OPraHU3Mbl, [OJIYYEHHE M I[PUMEHEHHE.
DKoJoruveckre mpoOlieMbl, cBsi3aHHble C oOkcuaoM yriepona(lV); rumoresa
I00AJBHOTO MOTEIJICHUST KJIMMaTa; MapHUKOBBIN d(PdekT. YTonapHas Kuciaora u eé
CONM, MX (U3MUECKUE M XUMHUUYECKHE CBOICTBA, MOJIyueHHE W TPUMEHEHHE.
KauectBeHHas peakuuss Ha kKapOoHaT-uoHbI. Mcnonb3oBaHue kapOOHATOB B OBITY,

MCIUIUHE, TPOMBIINIJICHHOCTH U CCJILCKOM XO35MCTBE

2.6

HepBOHaanBHLIe IOHATHS 00 OpraHN4YC€CKUX BEIICCTBAX KaAK O COCIUHCHUAX
yriepoaa (MeTaH, 9TaH, OTUJICH, allICTUJICH, 9TAHOJI, INTUIECPHUH, YKCYCHAA KI/ICJ'IOTa). Hx
COCTaB U XMMHYCCKOC CTPOCHHCE. Ilonsatre o OHMONOTHMYECKH Ba’KHBIX BCIICCTBAX:
KHUpax, 6en1<ax, YIIIEBOJ4axX — U UX POJIA B JKU3HHU YCJIOBCKA. MaTepI/IaJ'IBHOC CANHCTBO

OPraHu4Y€CKUX U HCOPTaHUICCKUX COG}II/IHGHHIZ

2.7

Kpemuuii, ero ¢usnueckue M XMMUYECKHE CBOMCTBA, MOJIY4YEHHE W IpPUMEHEHUE.
Coenunenus kpeMHus B mpupoje. Oouiue npenctasieHus 06 okcuae kpemuus(IV) n
KpeMHueBoil kuciore. CuHIMKaThl, HMX UCHOJIb30BaHUE B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH. BakHeWIne CTpOUTENbHbIE MaTepHalbl: KEpaMHKa, CTEKJIO,
IeMeHt, ©OeTtoH, kene300eroH. [IpoOmemsl  6e30macHOTO  HMCMOJIB30BAHUS

CTPOUTCIIbHBIX MATCPUAJIOB B MMOBCEAHEBHOM KH3HU

2.8

XHUMHYECKUH SKCIIEPUMEHT: U3ydeHHEe 00pasIioB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCJIOTBI; TPOBCACHUC KAYCCTBCHHBIX peaKuHﬁ Ha XJIOpHUA-HUOHbBI U
HaOllto/IeHne TMPU3HAKOB MX MPOTEKaHMS; OMNBITHI, OTpakarolue (usndyeckue u
XUMHUYECKHE CBOMCTBA TaJIONCHOB M HX COGI[I/IHGHI/Iﬁ (BOSMO)KHO HUCIIOJIBb30BaHHUC

BHJICOMATEPHAIOB); O3HAKOMJIEHHE ¢ oOpasliaMu XJOPHJIOB (TaJOreHHUIOB);




O3HaKOMIJIEHHE C Oo0pa3lamu cepbl U €€ COeTUHEHUSMU (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); HAOIIOZCHUE Tpolecca OOYTIIMBAaHUS caxapa MOJ JeHCTBUEM
KOHIEHTPUPOBAHHON  CEpPHOM  KHUCIOTBI; M3y4YeHHE  XMMHYECKHUX  CBOICTB
pa30aBICHHON CepHO KUCIIOTHI, TPOBEICHUE KAUECTBEHHOW pEeaKIUU Ha CyIb(paT-HOH
1 HaOJI0IeHNe MTpU3HaKa e€ MPOTEeKaHUs; O3HAKOMIIEHUE C (PU3UUECKIUMH CBONCTBAMU
a3ora, gocdopa U UX COeAMHEHHH (BO3MOXXHO HCIOJIB30BAHNE BHICOMATEPHAIIOB),
oOpasmamMu  a30THBIX M (GOCHOPHBIX  yIAOOpPEHUH; TOJyYCHHE, COOMpaHHE,
pacro3HaBaHWe U U3YYCHHUE CBOWCTB aMMHAaKa; MPOBEICHNE KAYECTBEHHBIX PEaKIUuil
Ha HMOH aMMOHHS U ¢ocdar-uOH U H3yUYEeHHUE TMPU3HAKOB HX MPOTEKaAHUS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHONW a30THOM KHUCIOTBI C MeEIbIO (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUANIOB); U3YUYEHHE MOJENeH KPUCTAJUIMYECKUX PEIETOK
anMasa, rpaduTa, QyiepeHa; 03HaKOMIICHHE C TIPOLIECCOM aCOPOLIMU PAaCTBOPEHHBIX
BEUIECTB AKTHUBUPOBAHHBIM YyIIEM U YCTPOWCTBOM MPOTHUBOras3a; IMOJIy4YeHHE,
coOupaHue, pacrno3HaBaHWE M M3YYECHHE CBOWCTB YIJIEKHCIIOTO ra3a; IpPOBEICHHE
KAueCTBEHHBIX peakiuil Ha KapOOHAT- ¥ CHUJIMKAT-UOHBI M HU3Y4YCHHE MPU3HAKOB UX
MIPOTEKAHUS;, 03HAKOMJICHHE C IMPOTYKIINEH CHIIMKATHOHN MPOMBIIIUICHHOCTH; PEIICHUE

OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «Baxkneinire HemMeTalIbl U UX COSAMHEHUSI

MeTtannsl 1 UX COSINHEHUS

3.1

OO0mrast xapakTEepPUCTHKAa XMUMHYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHMHM WX
nonoxxenus B [lepruoanueckon cucreme xumuieckux aneMeHToB .M. Menneneesa u
cTtpoeHust atoMoB. CTpoeHHEe MeTauioB. MeTauinyeckasl CBSI3b M METaJTHYECcKas

KPUCTAJIIINYECKAsl pEIIETKA. DIEKTPOXUMUUECKUN Psil HAIIPSHKEHUH METaJIIOB

3.2

dusnyeckue W XUMHUYECKHE CBOWCTBA MeTauioB. OOmme crnocoObl MOSyYeHus
MeTauioB. IIoHATHE O KOPpO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTajb, UyTyH, JIOPATIOMUHHNA, OpOH3a) U UX IPUMEHEHHE B OBITY

1 NPOMBIIIIJIICHHOCTHU

3.3

[Ilenounsle MeTaIbl: ojaokeHue B [lepuoauueckoii cucteMe XMMHUYECKUX 3JIEMEHTOB
JI.1. MenpeneeBa; CTpOCHHE MX aTOMOB; HAXOXKJIECHHE B Ipupoje. Pusznueckue u
XMMHYECKHE CBOWCTBA (Ha MpUMepe HaTpus U Kaiusi). OKCHIIbI U TUAPOKCH]IBI HATPHS

" KaJius. HpI/IMeHeHI/Ie HIICJIOYHBIX METAJIJIOB U UX COG}II/IHCHHI;'I

3.4

[[lenoyHo3eMenpHbIE METAJUIBI MAarHUM M KaJIbLUK: MoJIoXkeHue B llepmommueckoit
cuctremMe xuMuueckux osieMeHtoB JI.M. MenzaeneeBa; CTpO€HHME HX aTOMOB;
HaxoxJieHue B npupojie. Pusnueckue U XMMUYECKUE CBOMCTBA MarHus M KaJIbLIMSL.
Baxneiiimme coemuHeHus KanbIus (OKCHI, THAPOKCUI, coiin). JKECTKOCTh BOIBI U

CrOco0BbI €€ yCTpaHEeHUs




3.5

Amomunuil: nosioxkeHue B Ilepuonnueckoit cucteme xumudeckux snaeMeHtoB JI.M.
MemnzeneeBa; CTpOEHUE aTOMa; HaXxOoXkJeHue B mpupojae. Ouznueckue U XUMUUYECKUE

CBOCTBA aJTIOMUHHSL. AM(bOTepHBIe CBOIICTBa OKCHUaa U THAPOKCHU A aJIFOMUHUS

3.6

Kene3o: nosoxenue B llepuoamyeckor cucremMe XUMHUYECKHUX 3jieMeHTOB /[[.H.
MemnzeneeBa; cTpoeHHE aTOMa; HaxOXeHHe B npupoje. Ou3ndeckrue 1 XUMHUYECKHe
cBoiicTBa xkene3a. Oxcusl, ruapokcuasl u conu xeneza(ll) u xeneza(lll), ux cocras,

CBOMCTBA U IMOJIYy4YCHHUC

3.7

XUMHUUECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMi METaJUIOB M CIUIABOB, MX
(U3MYECKUMHU CBOMCTBAMU; U3YUYCHHE PE3YJIBTATOB KOPPO3UU METAIOB (BO3MOXKHO
UCIIO0JIb30BaHUE BUICOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCHIA KAJIBITUS
U HaTpus C BOJOW (BO3MOXKHO HCIIOJIb30BaHHE BUICOMATEPHUAIOB); HCCIICAOBAaHHUE
CBOWCTB JKECTKOW BOJIBI, MpoOIlecca TOPEHHS JKelie3a B KHUCIOpoJe (BO3MOKHO
MCIIOJIb30BaHNE BUICOMATCPUAIIOB); TIPU3HAKOB MIPOTEKAHUS KAYSCTBCHHBIX PEaKIIH
Ha MOHBI (MarHusl, Kajablys, aqtoMuHuS, ITuHKa, xene3a(ll) u sxemeza(Ill), mexu(Il);
HaO0JII0JICHUE U ONTUCAaHKE TIPOIECCOB OKPAIIMBAHUS IIAMECHN MOHAMHU HATPUS, KATTUs
U Kanblusg (BO3MOXHO  HCIIOJIb30BAaHHE  BHICOMATCPHAIIOB);  HCCIICOBAaHUEC
aM(pOTEepPHBIX CBOWCTB THUIPOKCHIA ATIOMUHHUS W THAPOKCHJIA IMHKA; PEIICHUE

IKCIICPUMCHTAJIbHBIX 3aJ1a4 110 TCME «Baxneiiie MeTaIbl U UX COCTUHEHUI

XHMHS ¥ OKpYyXKaroas cpena

4.1

Hossie maTepuansl 1 TexHOJIOTMU. BemecTBa u MaTepuanbsl B TOBCEIHEBHOW KU3HU
yeroBeKa. XMMHS U 370pOBbe. be3omacHoe HCIOb30BAaHUE BEIIECTB U XUMHYECKUX

peakuuii B 0bITy. [lepBast TOMOIIL TPH XUMHUUYECKHUX 0’KOTaX U OTPABJICHHSIX

4.2

OCHOBBI 3KOJOTMYECKON TI'PaMOTHOCTH. XHMMHUYECKOE 3arps3HEHUE OKpY Karolleh
cpeasl IIJIK. Ponp XuMuM B pelIEHUH 3KOJOrHYeckux mpobseMm. IlpupoaHbie
UCTOYHHUKH YTJIEBOJOPONOB (yrojb, HPUPOJHBINA ra3, He(PTh), NPOIYKTHl HX

nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XHUMHUYECKHM OKCIICPUMCHT: H3YUCHUC 06pa3u03 MaTcpHraJioB (CTCKHO, CIIJIaBbI

METaJJIOB, MOJIMMEPHbIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBAHUS K MPEAMETHBIM pe3yJjbTaTaM 0230BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOT'O
o0miero oopazopanus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

0 TI03HABAEMOCTH SIBIICHUH MPHUPO]IbI, TOHUMAHNE O0bEKTUBHOM 3HAYMMOCTH
OCHOB XHMMHYECKOH HayKu Kak 00JaCTM COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMIIOHEHTa 00Ilel KyJIbTYpbl U MPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA B
YCIOBUSAX COBPEMEHHOI'0 OOIIECTBA; TOHMMAaHUE MECTa XUMHUH CPEAN IPYTHX

CCTCCTBCHHBIX HAYK

1.2

O HAYYHbBIX MCETOJAAaX IIO3HAHHA, B TOM UYHUCIIC OSKCICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX HMCCIICAOBAHUA BCUICCTB U M3YUYCHUSA XUMHUYCCKUX
peaKuHﬁ; YMCEHUC UCIIOJIB30BATh MOACIIN AJIsL OOBSICHEHUS CTPOCHHUA aTOMOB

U MOJIEKYJI

13

0 cdepax npodeccHOHATBEHON AESITENBHOCTH, CBS3aHHBIX C XHUMHEH H
COBPEMEHHBIMH  TEXHOJIOTMSIMH,  OCHOBAaHHBIMH  Ha  JOCTH)KEHHSX
XUMHUYECKOU HAayKH, 4YTO IMO3BOJIUT O6y‘IaIOHII/IMC$I paccMaTpuBaTb XHUMHUIO
Kak cdepy cBoeil Oymyieil mpohecCHOHATbHONW NEeATEIbHOCTH U CAENaTh
OCO3HAHHBII BbIOOp XMMHUHU KaK NPOoQUIBHOIO MpeaMeTa MpH Mepexoe Ha

YPOBEHb CpEIHEro 00Iero oopa3oBaHus

Branenne cucreMoll XMMUYECKHX 3HAHUM U yMEHWE NPUMEHATH CHCTEMY

XUMHUYCCKUX 3H3.HI/II>'I, KOTOpas BKIIKOYACT:

2.1

BOXHEHIIINE XUMUYECKUE TOHSATHS: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MPOCTOE U CJOXKHOE BEIIECTBO, OJHOPOJHAS W HEOJIHOPOIHAs
CMECh, OTHOCUTEJIbHBIE AaTOMHAasi M MOJIEKYJSIpHAsT MacChl, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSIPHBIA OO0BEM, OKCHJ, KHCIIOTa,
OCHOBaHME, COJb (CpemHss), XUMUYECKas PEaKIusl, PeaKkIMh COCIUHEHHUS,
PEaKIMU PA3NIOKEHUs, PEAKIMH 3aMEIEHUs, peakliuu OOMEeHa, TEeIJIOBOH
3 dEKT peakinu, 3K30- ¥ SJHIOTEPMUIECCKHIE PEAKITIH, PACTBOP, MACCOBAs 1OJIS
XUMHUYECKOIO 3JIEMEHTAa B COCIUHEHUHM, MAaccoBas JOJsS W IPOLIEHTHAas

KOHIICHTpPALUs BEIIECTBA B PACTBOPE, PO aTOMa, MIEKTPOHHBIN CJIOH aToma,




aTOMHass OpOWTaJb, PAAUYC aToMa, BAJICHTHOCTb, CTCTNCHb OKHUCICHUS,
XUMHUYECKasi CBsI3b, D3JEKTPOOTPULIATEIIBLHOCTh, TMOJISIpHAS M HEMOJISIpHAas
KOBaJICHTHAsI CBSI3b, HOHHAS CBSI3b, METAUTMYECCKAs CBsI3b, KPUCTATMYECCKAS
pemérka (aToMHasi, MOHHAs, METAJUTMUECKAst, MOJICKYJISIpHAsi), UOH, KaTHOH,
AQHUOH, ODJIGKTPOJIUT M HEDJIEKTPOIUT, AJICKTPOJIUTUYECKAS IUCCOIHAITHS,
peaKkMi HOHHOTO OOMEHA, OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIC PEaKIUH,
OKHCJIUTEIh U BOCCTAaHOBHTENb, OKUCIICHUE W BOCCTAHOBJICHHE, DJICKTPOJIH3,
XUMHYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpATHMBIC PEaKIUH, CKOPOCTh

XUMUYECKOU peakinu, kataimszatop, [1/IK, koppo3ust MmeTanios, criiaBbl

2.2

OCHOBOIIOJIATAIOIIME  3aKOHBI ~XMMHUHU: 3aKOH COXpaHEHHUsS  MaccChl,
nepuoanyeckuii 3akon /.M. MeHeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH

ABoranpo

2.3

TCOPHUU XUMHU: aTOMHO-MOJICKYJIApHAsA TCOPUA, TCOPHUA 3JICKTpOJIPITPI‘-ICCKOI71

IUCCOLIMAIAA

Bnaagenue ocHOBaMu XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILICH:

3.1

YMEHHE IPaBUIIbHO UCIOIb30BaTh N3YUEHHBIE BELIECTBA U MaTEPHUAIIbI (B TOM
yuciae MUHepalbHble YIOOpEHHUs, MeTaUlbl M CIUIaBbl, MPOJYKTHI
nepepaboTKH MPUPOIHBIX MCTOYHHUKOB YTIJI€BOJIOPOJIOB (YIS, MPUPOAHOTO
rasa, He)TH) B OBITY, CEIbCKOM XO3siiCTBE, HA MPOU3BOJACTBE U OHUMaHUE
3HA4YEeHUsl >KUPOB, OEJIKOB, YIJIEBOJAOB I OpPraHU3Ma 4YelIOBEKa; yMEHHE
IIPOTHO3UPOBATH BIUSHUE BELICCTB U XUMUYECKHUX IIPOLIECCOB HA OPraHU3M

YeJI0BEKa U OKPYKAIOIIYI0 IPUPOJHYIO CpEy

3.2

YMCHUC UHTCTPUPOBATE XUMHWYCCKUC 3HAHUA CO 3HAHUAMU APYTUX y‘leGHHX

MPEIMETOB

3.3

HaJIMYMe OmbITa PabOThl C PaA3IMYHBIMU HCTOYHMKAMHU HH(GOPMAIUU IO
XUMUH (Hay4dHasi 1 HAyYHO-TIOMYJIsIpHAs IMTEPATypa, CII0BapH, CIIPABOYHUKH,

UHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHMBHO OLIEHUBaThb HMH(OpPMAIMI0 O BELIECTBAX, HX
MIPEBPAILICHHUAX U MPAKTUYECKOM NMPUMEHEHUM M YMEHHUE HMCIOJIb30BaTh €€

AJId pCHICHU A y‘-IC6HO-H03HaBaTCJ'ILHLIX 3aaad

BJ'Ia)IeHI/Ie OCHOBaMH TIOHSITHHHOTO amnrmapara U CHMBOJIMYCCKOTO A3BIKa
XUMHU JJIS1 COCTaBIeHHUS (HOPMYJ HEOPraHWYECKHX BEIIECTB, ypaBHEHMI
XUMUYECKUX peakiuii; ocHoBamMu xumudeckoi HoMeHknatypel (IUPAC wu

TPUBUAIBHOM )




YMeHne o0BCHITH CBSA3b MOJOKEHUS dieMeHTa B [lepuoandeckoii cucrteme

C YHUCJIOBBIMHU XapPAKTCPUCTUKAMU CTPOCHHUA ATOMOB XMMUUYCCKHUX 3JICMCHTOB

5 (coctaB W 3apsan sapa, oOIIee YHUCIO SJIEKTPOHOB), paclpeleIcHueM
AJIGKTPOHOB IO HEPTETUYCCKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJIOB,
KaJusl ¥ KaJbLUs
IIpencraBinenue O MNEPUOJUYECKONM 3aBUCUMOCTH CBOWCTB XHMHUYECKUX
5 3JIEMEHTOB (paJyCc aToMa, 3JIEKTPOOTPULIATEIBHOCTS ), MPOCTHIX U CIOKHBIX
BEIIECTB OT IMOJIOKEHUs AyeMeHTOB B [lepromuueckoil cucreme (B MalbIx
NepUOAaX U TIaBHBIX MOATPYIINAX) U AIEKTPOHHOTO CTPOCHHS aToMa
7 YMenue kinaccupuImupoBarth:
7.1 XUMHYECKHE 3JIEMEHTHI
7.2 HEOpraHUYEeCKUe BElIeCTBa
7.3 XUMUYECKHE PEAKIIH
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTH M CTEIICHb OKHMCIICHUSI XUMUYECKUX FJICMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKOM CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX PacTBOpaXxX BEIIECTB (KUCIOT, OCHOBAHUH )
8.4 OKUCITTUTEh U BOCCTAHOBHUTEIIb
9 YMeHue xapakTepu3oBath (pU3nUecKkre U XMMUYECKHUEe CBOMCTBRA:
0.1 MPOCTHIX BEHIECTB (KUCIOPO/I, 030H, BOAOPO, rpaduT, aamas, KpeMHHI, a30T,
' docdop, cepa, XJ10p, HATPUH, KU, MAaTHUN, KaTbIIHA, ATFOMUHHM, Kele30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE€ UX BOJHBIX PAacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOIOPOI, OKCUIBI 1 THAPOKCH I MeTasuioB [-1IA rpymm,
9.2 amromunus, meau (II), nunka, xenesa (I u 1), okcuast yraepona (I u IV),
kpemuusi (IV), azora u pochopa (11l u V), cepwr (IV u VI), cepancrasi, cepuasl,
a30THCTast, a30THas1, (pocdopHasi, yrojapHas, KpeMHUEBAsI KUCIOTa M UX COJIH)
MIPOTHO3MPOBATH U XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
93 COCTaBa W CTPOCHWsI, IPIMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB,
' BO3MOXXHOCTh TPOTEKAHUS XUMHUYCCKHX TMPEBPANICHUH B Pa3IMYHBIX
YCIIOBUSAX
10 YMeHue cocTaBisTh MOJEKYJSIPHbIE U UOHHBbIE YPAaBHEHHUS pEaklui, B TOM
qHCIe:
10.1 peakiuii HoHHOTro 0OMeHa




10.2

OKHCIINTCIBHO-BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ

WUTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA M3YyUEHHBIX KJIacCoB (TpyIi)

103 HEOPraHMYECKUX BEILECTB
10.4 MOJTBEPXKIAIOIIUX [CHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BEIYHUCISTH (IPOBOJUTH PACUEThI):
111 OTHOCHUTEIIbHYIO0 MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILECTB, MAaCCOBYIO
' JIOJTF0 XMMHYECKOTO DJIEMEHTA B COSIMHCHUN
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSM XUMHUYECKHX pEaKlUUid M HaXOAUTh KOJIWYECTBO BEIIECTBA,
' 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU
12 Bnanenue (3HaHWE OCHOB):
OCHOBHBIMHM METOJIaMH HAy4HOTO TIO3HaHWs (HAOIOJIEHUE, H3MEpPCHUE,
s SKCIIEPUMEHT, MOJICJIMPOBAHUE) MPH H3YYCHUH BELIECTB M XUMHYECKHX
' SBIICHUH; yMEHHE C(HOPMYJIHPOBATh MPOOJIEMY U TIPEUIOKHTH IyTH ¢
peleHus
192 0e30macHoi paboOThl C XUMUYECKUMHU BEIIECTBAMHU, XUMHUYECKON TMOCY0i U
' 1a00paTOPHBIM 000PYI0BaHUEM
npaBUJiaMd 0€30MacHOro OOpallleHHs] C BEeIIeCTBAMM, HCIIOJNb3YEMBIMH B
MOBCEIHCBHON JKW3HW, TMpaBWJIIAMH TIOBEJCHUS B IEIIX cOepekeHus
12.3 3/I0pPOBbS M OKPY>KaIOIIIEH MPUPOIHOM Cpe/Ibl; MTOHUMaHHUE Bpe/ia (OTTaCHOCTH)
BO3JICHCTBUS HA J>KUBBIC OPTraHWU3MBI OIPEICIEHHBIX BEIIECTB, CIIOCOOOB
YMEHBIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS
13 Hanuuue mnpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
U3YYCHHE W OMHCcaHue (PU3UYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
13.1 (UBHYECKUMHA W XUMHUYECCKHUMH SIBJICHHSMH; OIBITBI, HJUTFOCTPUPYIONTHE
MPU3HAKY POTEKAHUS XUMUYECKUX PEAKIUi
13.2 M3y4eHHe CIIOCOO0B Pa3IeICHHs CMeCei
MOJly4eHHEe KHUCIOpOJia U M3YYCHHE €r0 CBOWCTB; MOJYYEHHE BOJOpOJa U
13.3 U3Y4YEHHE €ro CBOMCTB; IMOJIy4CHHUE YTJIEKUCIOro Ta3a U HU3y4YeHHUE ero

CBOICTB; MMOJy4YEHUE aMMHAaKa U U3YYEHUE €r0 CBOKCTB




134

MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MaCCOBOM J10JI€H paCTBOPEHHOTO

BC€IICCTBA

135

IPUMEHEHUE WHIUKATOPOB (JJakMyca, METUJIOpaHXa U GeHoadTanenHa) ais

OIIpEJICTICHHUS XapaKTepa Cpeibl B PACTBOPaX KUCIOT U LIeJI04eiH

13.6

WCCIIC/IOBAHUE M OINMCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB PA3TMUHBIX
KJIACCOB; M3yUYEHHE B3aUMOCHCTBUS KUCIIOT C METaJJIaMU, OKCU/IaMH METAJJIOB,
pacTBOPMMBIMU M HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMM; TOJIyYEHUE
HEPACTBOPUMBIX OCHOBAHMIA; BBITECHEHHWE OJIHOTO MeTajjla JAPYyTuM U3
pacTBOpa COJH; HCcieloBaHHE aM(pOTEPHBIX CBOWCTB THIPOKCHIOB

AJIIOMHMHUA U IMHKA

13.7

pelieHue HKCIEePUMEHTAIbHBIX 3a7ad 1o TemaMm: «OCHOBHBIC KJIACChI
HEOPraHWYECKUX COCAUHEHMI»; «DJIEKTPOJMTUYECKAs JTUCCOLMAIUSY;
«Baxaene HeMeTallIbl M1 UX COSAMHEHM, « BaxkHeHIIne MeTaiibl 1 UX

COCAUHCHUA»

13.8

XMMHUYECKHE HKCIEPUMEHTHI, WIUTIOCTPUPYIOIINE IPU3HAKU IPOTEKAHUS
peaxIuii HOHHOTO OOMEHa; KaYeCTBEHHbIC PEaKIMH Ha MPUCYTCTBYIOIIHNE B
BOJIHBIX PacTBOpax MOHBI: XJOPHUA-, OpoMuUAa-, HOIUA-, Cyibdat-, pocdart-,
KapOOHAT-, CHIINKAT-aHUOHBI, TUAPOKCHI-IOHBI, KATHOHBI aMMOHUSI, MAarHUS,

KaJbIus, alFOMUHUS, kene3a (2+) u xxenes3a (3+), menu (2+), HuHKA

14

VYmMmenue:

141

MNPpEACTaBJIATDH PE3YJIbTATBI SKCIICPUMCHTA B (I)OpMe BBIBOJOB, 10KAa3aTCJIbCTB,

l"pa(bI/IKOB u Ta6J'II/IH W BBIABJIATH OMIIMPUYCCKUE 3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATL CBA3HW MCEKAY PCAJIbHO Ha6JHOI[a€MI>IMI/I XHUMHUYCCKUMH
SABJICHUAMHU W TIPOLIECCaMH, IMPOUCXOAAIIMMU B MAKpPO- U MHKPOMHUPCE,

OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

11

YucTteie BemecTBa 1 cMecH. CriocoOBI pasiesieHus: cMecei

1.2

ATOMBI 1 MOJICKYIJIBI. Xumuaeckue dj1eMeHTEl. CHMBOJIBI XUMUUYECKUX 3JIEMEHTOB.

HpOCTHG 1 CJIOKHBIC BEIICCTBA.

13

XumMuueckas (I)OpMyJ'Ia. BaneHTHOCT, aTOMOB XMMHYECKHX 3JeMeHTOB. CTencHb

OKHCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuUTenbHAss aToMHas Macca.
OrHocutenbHas MOJICKYJIsIpHad Macca. MaccoBass [0JIs1 XHMHYECKOr0 3JIEMCHTA B

COCANHCHHUHU

1.5

KomuuectBo BemiectBa. Mosb. MonsipHas macca. MousapHblii  00bEM  Tra3oB.

BzanMocBs3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

du3znyecknue U XUMHYSCKHUE SABJICHUSA. XUMHYECKasd peaKkuug n eé IMPpU3HAKH. 3akoH

COXpPaHCHUA MaCChl BEIICCTB. XUMUUYECKHUe YpaBHCHUA

[lepuonnueckuii 3akoH U llepuoandeckass cucrema XUMuU4YecKux 3yemeHToB [[.U.

MenneneeBa. CTpoeHHEe aTOMOB

2.1

[lepnonnueckuit 3akoH. llepuonnueckas cucremMa XMMH4YeCKHX 3ieMeHToB J[.H.
Menpeneesa. Ilepuoaer u rpymnmbl. DU3HYECKUN CMBICI MOPSAAKOBOIO HOMEpA,

HOMEPOB MEPUOJA U TPYMIIbI JIEMEHTA

2.2

CTpOCHI/IC atromoB. CocTaB aTOMHBIX AACP. H3oTom®bI. BHCKTPOHBI. CTpOCHI/IC
SJICKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMHUYCCKUX OJICMCHTOB

[Tepuonnueckoint cucremsl [.1. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XUMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepPUOMIOB, Kajus, Kaublus (paadyca aTroMOB, JJIEKTPOOTPHUIATEIHHOCTH,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB) U UX COEAUHEHUN B COOTBETCTBHUH C

ITOJIOKCHHUEM J3JIEMCHTOB B Hepnogmqecxoﬁ CUCTEME U CTPOCHUEM HUX aTOMOB

Crpoenue BeniecTBa

3.1

Xumuyeckass  cBs3b.  KoBanmeHTHast  (MOJdsipHas M HENOJsIpHasl)  CBS3b.
DNEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIeMEeHTOB. oHHas cBs3b. MeTaminueckas

CBs3b




Tunsl kpucTaNIMYeCKuX peuIeToK (aTOMHas1, MOHHAsL, METAJUINYECKas), 3aBUCUMOCTh

3 CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H
A Baxueillne mnpeacTtaBUTeNM HEOpraHMYECKHMX BemlecTB. Hemeramisl u  ux
coeMHEHMs. MeTaibl U UX COEIMHEHNS
Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKHUX COCIMHEHHH: OKCHIOB
41 (coneobpasyromue: OCHOBHBIC, KHUCIOTHBIC, aM(POTEpHBIE) U HECOJIeo0pa3yIouue;
' OCHOBaHUH (11E710YN ¥ HEPACTBOPUMBIE OCHOBAaHMSI ); KUCIIOT (KMCIOPOICOAEPKALLUE
1 OECKHUCIIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CpEeTHUX U KUCIIBIX )
4 du3nyeckue U XUMHUYECKHE CBOMCTBA NMPOCTHIX BELIECTB-HEMETAJIOB: BOJOPOAA,
' XJIOpa, KUCIOPOJa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
®u3znuecKrue 1 XUMUYECKUE CBOMCTBA MPOCTBIX BELECTB-METAJIJIOB: JIUTUS, HATPUS,
4.3 Kajnus, MarHusi M KaJbliUsd, QJIIOMHHHS, Keje3a. OJNEKTPOXUMHUYECKUN Pl
HaIpsKEHUH METaJIOB
W dusnyeckue U XUMHUYECKUE CBONCTBA BOJOPOJIHBIX COECIUHEHUI HEMETaJJIOB:
' XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHUAKA
dusnyeckue U XMMUYECKUE CBOMCTBA OKCUI0B HeMeTaioB: cepsl (1V, V1), azora(ll,
4.5 IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilonydyenue oxcuios
HEMETAJJIOB
16 Xumnueckue cBoiictBa okcunoB: MmetawioB [A-IIJA rpynm, umuka, menu(Il) u
' xenesa(ll, III). [Tonyyenre okcuI0B METAIIOB
XUMHYECKHE CBOMCTBA OCHOBAaHUW W aM(OTEPHBIX THAPOKCHIOB (HAa TpHUMEpPE
4.7 THJIPOKCUIOB AIIOMUHUS, jKene3a, HuHKa). [lomyueHre ocHOBaHMM M aM(OTEPHBIX
THIPOKCHJIOB
OOme XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHOW, CEpPOBOJOPOIHOM,
48 CEpPHHUCTOM, CEpHOM, a30THOH, ¢ochopHOH, KpeMHUEBOH, yroidbHOU. OcoObie
' XUMHYECKHUE CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KUCHOT. [lonyuenue
KHCIIOT
4.9 OO6mme XuMHUUIECKHe CBOMCTBA cpetHux coiied. [lomyduenue coneit
410 [Tonyuyenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOAd, aMMMaKa,
' YIJIEKHUCIIOTO ra3a B JIabopaTopuu
411 [TonyyeHne amMmuaka, CEpHOM M a30THOH KHCIOT B MPOMBIIUIEHHOCTH. OOrime
' CHOCOOBI MOJTYyUYEHUSI METAIIIOB
4,12 ['eneTnveckas CBSI3b MEXKIY KilacCaMH HEOPTaHUYECKUX COCTUHECHUM
5 XUMHYECKUE PEAKLUU




5.1

Knaccudukanus XMMHUECKUX peakuuid MO pa3IMyHbIM MpHU3HAKaM: MO YHUCIY U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TETNIOBOMY 3((eKTy, 1o n3MEHEHUIO

CTEIICHEH OKHMCIICHHUS XUMHUUECKUX DJIEMEHTOB

5.2

TernoBoit >PPeKT XUMUYECKOH peakunuu, TEPMOXUMHYECKHE YpaBHEHUS. JK30- H

OSHAOTEPMHUYCCKUC PCAKIINH. TepMOXI/IMI/I‘IGCKI/IC YpaBHCHUA

5.3

OKUCIINTEIBHOBOCCTAHOBUTEbHBIE peakiu. OKUCINUTENM M BOCCTaHOBHUTENH.
IIponeccsl OKHUCJICHUS u BOCCTAHOBJICHUSI. ONEKTPOHHBIN OanaHc

OKHCIIMTETLHOBOCCTAHOBUTEIILHOM p€aknuun

5.4

Teopus snexkTponUTUUECKON nuccoruanuu. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconuanumn

5.5

Peakuuu nonHoro obMeHa. YcioBus IMPOTCKAHUA peaKuHﬁ HOHHOI'O O6M6Ha, ITIOJIHBIC

U COKpalIEHHbIE HOHHBIE YPAaBHEHHUSI PEAKIUI

Xumus u OKpYyJKaromas cpelia

6.1

BemectBa u Marepuanbl B IOBCEAHEBHOM JKM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BaHUE BEILECTB U XMMHUUYECKHX peakluil B ysaboparopuu u ObiTy. [lepBas

IIOMOIIB ITPHU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMUYECKOe 3arps3HEHHE OKpYXarollel cpenbl (KUCIOTHBIE JAO0XKAU, 3arps3HEHHE
MOYBBl, BO3JyXa U BOJOEMOB), CIOCOOBI ero mnpenoTBpamieHus IlpexenbHas
nonyctumasi koHueHtpauus BemectB (ITAK). Ponp xumum B pemeHun
HKOJIOTUYECKUX MpobseM. VYcuieHue MNapHUKOBOro H(dexTa, paspylIeHHe

O30HOBOI'O CJIOA

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHS U UX COSAUHEHUN B OBITY,
MEIUIIMHE, TMPOMBIILUIEHHOCTH U CEJIBCKOM X03sicTBe. [IpuMeHeHne MeTaioB u
CIUIaBOB (CTajb, YYTYH, MIOPATIOMUHHI, OpOH3a) B OBITY M MPOMBIIIJICHHOCTH HX
coenuHeHui. [ToHsATHE O KOPPO3WH METAILIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT

KOpPPO3HUHU

6.4

[IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB (YIOJb, IPUPOIHBIN Ta3, He(Th), MPOTYKTHI

ux nepepaboTku (6€H3MH), UX POJIb B OBITY M IPOMBIIIECHHOCTH

6.5

[lepBoHaYaIbHBIC IOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSMHEHUSIX YTIepoaa
(MeraH, 3TaH, 3TWJICH, alleTHJIEH, 3TAaHOJ, TJIMIIEPHH, YKCyCcHas kuciora). [lonstre o
OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: )KUPAX, OeNKax, yrieBoJgax — U UX POJIU B KHU3HU

YCJIOBCKa

Pacuyérnr:

7.1

o GpopmMynaM XUMHUYECKUX COCTMHEHUHN

1.2

Macchl (MAacCOBOW) I0JIM PacCTBOPEHHOTO BEUIECTBA B PaCTBOPE




7.3

10 XUMHUYCCKUM YpPaBHCHHAM




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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