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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no XMMHHM Ha YpOBHE OCHOBHOI'O 00OILIEr0 00Opa30BaHMs COCTABICHA
Ha OCHOBE TpeOOBaHMN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOU
MporpaMMbl OCHOBHOTO 001ero oopazoBanusi, npejacrasieHHsix B GI'OC 00O, a
TaKkK€ Ha OCHOBe (enepanbHOil pabodeil mporpaMMbl BOCHUTAHUS U C YYETOM
KOHIIEMIIMK TpernojiaBaHusi y4eOHOro mnpenMera «XuMus» B 00pa3oBaTeIbHBIX
opranusauusax Poccuiickon denepaunm.

[IporpaMmMa 1o XuMuM Aa€T MOpPEACTaBIEHUE O LEIX, OOLIell crpareruu
Oo0yueHUs, BOCOUTAHUS U Pa3BUTHS OO0YYAIOIIMXCS CPEACTBAMH y4eOHOTO MpeaMeTa,
YCTaHABJIMBAET  O0s3aTENIbHOE  MPEIMETHOE  COAEpX,aHue, IMpeaycMaTpUBAET
pacupeneneHue €ro Io KiaccaM M CTPYKTYpPUpPOBAaHHME IO pas3fenaM U TeMam
nporpaMMbl 10  XMMHH, OIpPEACIAET KOJWYECTBEHHbIE UM  KAauECTBEHHBIC
XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO IOCJIEI0BATEIBHOCTh HN3YYEHUS
XUMHH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKH Y4eOHOTO
npolecca, BO3PAaCTHBIX OCOOEHHOCTEW OOYyYaromMXCs, OINpeAesieT BO3MOKHOCTU
npeaMeTa i peaau3alud TpeOOBaHUMU K pe3ynbTaraM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUs, a TAKXKE
TpeOOBaHUI K pe3ysbTaTaM OOyYEHHsS XMMHUU Ha YPOBHE II€JIed M3y4eHUs MpeameTa
U OCHOBHBIX BHJOB Yy4Y€OHO-TIO3HABATENBHOW JEATEIbHOCTH O0Oydarolerocs 1o
OCBOCHHUIO YUEOHOTO CO/ICPIKAHUS.

3HaHWE XUMHUHU CIYKUT OCHOBOW JJii (POPMUPOBAHUS MHUPOBO33PEHHUS
00y4arouierocsi, €ro MpeCTaBiICHU 0 MaTepHaIbHOM €IMHCTBE MHUPA, BAXXHYIO POJIb
UTrpaloT GOpMUpPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILICHUSIX SHEPTUH U
00 DJBOJIOLMU BEIIECTB B MPHUPOJAE, O MYTSIX pELIEHUS TI00ANbHBIX MPoOIeM
YCTOMYMBOIO PAa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOW, IHILEBOUM M
HKOJIOrMYECcKOoi 0€30MacCHOCTH, MPOOJIeM 3paBOOXPAaHEHUSI.

N3yyenne xumuu:

CIOCOOCTBYET pealli3ali BO3MOXHOCTEH JUIsi caMOpa3BUTHSL U (HOPMUPOBAHUS
KyJbTYpbl IMYHOCTH, €€ 001Eel U PYHKIMOHAIBHON IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBILUICHHS M TBOPYECKUX CIOCOOHOCTEM
OOyyarouMxcs, HaBBIKOB HX  CaMOCTOSTENbHOM  y4eOHOM  JeATEIbHOCTH,
HKCIIEPUMEHTAIBHBIX M  HMCCIENOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B TPO(HeCcCHOHATBHOM IeATEIbHOCTH;

3HAKOMHUT CO CHeHu(UKOM HAyYHOrO0 MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOT'O B3IJIAJa HA €AUHCTBO IPUPOIBI U UYEIIOBEKA, SBJISETCSA OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00Y4arOIIUXCS;



CrocoOCTBYEeT (POPMHUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
HAay4HBIM 3HAHMSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B JKOJOTMYECKOE
oOpa3zoBaHuE 00Yy4aroOUXCS.

JlanHbple HampaBieHUss B OOY4YEHHMM XHMHH OOECIEUMBAIOTCS CHEUU(pHUKOM
colepXaHusit ~ y4eOHOro  MpeaMeTra, KOTOpPbI  sABIsEeTCd  MEAaroru4ecku
aJlalTUPOBAaHHBIM OTPaKEHHEM 0a30BOM HAYKU XUMHUU Ha ONPEACIIEHHOM JTame eé
pa3BUTHSI.

Kypc xumuu Ha ypoBHE OCHOBHOIrO 0O0IIEro 0oOpa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMUCS CHUCTEMbl IE€PBOHAYAIBHBIX TOHATHH XUMHUHU, OCHOB
HEOPraHMYECKOM XMMUH U HEKOTOPBIX OTAEIIbHBIX 3HAYMMBIX MOHATUI OpTaHUYECKOU
XUMUHU.

CtpykTypa conepikaHus MPOrpaMMbl MO XMMHUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoza K €€ usydeHuro. CopepaHue CKIAAbIBAECTCS M3 CUCTEMBI
MOHATUI O XMMHYECKOM 3JIEMEHTE M BELIECTBE U CHCTEMbI MOHATUNA O XUMHUYECKON
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 10 MPUHLMILY
IIOCJICIOBATEIBHOIO Pa3BUTUSl 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHHM
pPa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YYEHHUS KaAK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H;

— IpEACTaBIECHUIN 00 3JEKTPOIUTUYECKOM THCCOLMALMY BEIIECTB B pacCTBOpax.

TeopeTnueckue 3HAHUS  PACCMATPUBAIOTCS HA  OCHOBE  AMIIMPUYECKHU
NOJTyYEHHBIX M OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJEIOBATEIBHO OT OJHOIO
YPOBHS K JAPYromy, BBINOJHSS (PYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHHUS CBOICTB,
CTPOCHHUSI M BO3MOXXHOCTEW INPAKTUYECKOTO NMPUMEHEHMS M IOJYyYEHUs H3y4aeMBbIX
BEILIECTB.

OcBoeHue  mporpaMMbl [0  XHMHUHU  CHOCOOCTBYET  (DOPMHUPOBAHMIO
IIPEACTABICHNS O XMMUYECKOW COCTABILIIONIECH HAYYHOM KapTUHBI MHUPA B JIOTUKE €€
CUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOILIEHWS K HAYYHOMY 3HAHUIO M METOJAM
IIO3HAHU B HayKe. M3yueHne XMMHUM IIPOUCXOIUT C IPUBJICYEHUEM 3HAHUW U3 paHee
W3YYEHHBIX Y4eOHBbIX MpeaMeToB: «Okpyxkaromuid Mup», «buonorus. 5—7 kimaccel» u
«Dusuka. 7 Kimacey.

[Ipn U3yyeHnn XUMHUHU MPOUCXOAUT (HOPMUPOBAHUE 3HAHUW OCHOB XMMHUYECKOM
HayKH Kak OO0JIaCTU COBPEMEHHOI'O E€CTECTBO3HAHUS, MPAKTUYECKOM NesTeNIbHOCTU
YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYyJIbTYphl. 3ajada y4yeOHOro
MpeIMeTa COCTOUT B ()OPMUPOBAHUM CHCTEMbl XUMUYECKUX 3HAHUN — Ba)KHEHUIIUX
(bakToB, TMOHATUH, 3aKOHOB U TEOPETHUYECKUX TOJIOKEHUM, TOCTYMHBIX 0000IICHMI
MHPOBO33PEHUYECKOr0 XapaKTepa, A3bIKa HAYKH, B MPUOOIIEHNN K HAYYHBIM METO/JaM



MO3HAHUS TMPU W3YYECHUW BEIIECTB M XWMHYECKUX peaknuii, B (POPMUPOBAHHH H
pPa3BUTUU TO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-ITO3HABATEIBHOU U
y4eOHO-MCCIIE0OBATENILCKOM  IEATEIbHOCTH, OCBOSGHHUM TpaBWJI  OE30MacHOTO
oOpaleHusl ¢ BeueCTBaMH B TIOBCEAHEBHON KU3HHU.

[Ipn u3ydeHHn XUMUU Ha yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHHS Ba)KHOE
3Ha4YeHHE MPUOOPEIH TaKHe LeIH, KaK:

— (opMUpPOBaHHE WHTEUIEKTYadbHO PA3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIPHOMY TPHUHATHIO pEIICHUH,
CTIOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HaIPaBJIEHHOCTh O0YYEHHS Ha CUCTEMAaTHYECKOEe MPUOOIICHNE 00YJarOIIUXCs
K CaMOCTOSITEJIbHOM MO3HABaTEIbHOW NeATeTbHOCTH, HAYYHBIM METOJaM MO3HaHUS,
(bOPMHUPYIOIIIM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecreyeHrue YyCIOBUM, CHOCOOCTBYIOIIUX NPHUOOPETEHUIO OO0YJarOITAMUCS
OIbITa Pa3sHOOOpPA3HON MEATEIbHOCTH, TO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), HWMEIONUX YHUBEPCATHHOE 3HAYEHUE IS
pa3IMYHbBIX BUIOB JIEATEILHOCTH;

— (QopmupoBanue oO0mEeld (PyHKIUOHATBLHOM ©  €CTECTBEHHO-HAy4YHOMU
IpaMOTHOCTH, B TOM YHCIIE YMEHUN OOBICHSATH M OIIEHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa, UCTIONIB3Ys 3HAHUS W OIIBIT, TTOJIYICHHBIE MTPH U3YICHUN XUMUH, TPUMEHATH UX
IIPY PEIICHUH TPOOJIEM B MIOBCEHEBHOM KU3HUA U TPYIAOBOU JEATEILHOCTH;

— (hopmupoBaHue y 00y4aronuxcs r'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKH SKOJOTMUYECKH IEIeCO00pa3HOro
MOBEJICHHS B OBITY U TPYIOBOM JIEATEITLHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBbS
Y OKPYXKarolen IPUPOIHOU CPEIbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIHUTAHHUIO HAa OCHOBE YCBOEHHS OOIIEUETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU
K OCO3HAaHHOMY BbIOOpY MpOGUJIs U HAIPABJICHHOCTH AAJIbHEHUILIET0 00y4eHUs.

OO0miee yucino 4acoB, OTBEAEHHBIX JUJISl U3YYEHHS] XUMHUH Ha YPOBHE OCHOBHOI'O
oOmiero obpasoBaHusi, coctabisieT 136 vacoB: B 8 kiacce — 68 dacoB (2 yaca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).



COAEPKAHUE OBYUYEHMUSA

8 KUIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumun. Poib XuMuM B )KU3HU YeJIOBEKa. XUMUS B CUCTEME HayK. Tena
u BemlecTBa. Du3MUECKUE CBOMCTBA BEIIECTB. ATpPEraTHO€ COCTOSHHE BEIIECTB.
[TonsiTue 0 MeTonmax mo3HaHUS B XuMuM. UucThie BemecTBa M cMecu. CrocoObl
pa3aeiieHusl CMECEN.

ATOMBI W MOJEKYJIbl. XHUMUYECKUE »HieMEHTbl. CHMBOJBI XUMHYECKUX
aeMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢opMyna. BaneHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aromMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast 0JI1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Monb. MomsipHass Macca. B3auMOCBSI3p KOJIMYECTBA,
Macchl M UHClIa CTPYKTYPHBIX €IuHUIl BemiectBa. Pacu€tel 1o QopMynam
XUMUYECKUX COCTUHEHUM.

Ou3NYeCKUe U XUMHUYECKHUE SBJICHUS. XUMUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BeEIIeCTB. XHUMHUYECKHMe ypaBHeHHs. Kiaccubukarms
XUMUYECKUX peakIuid (COeAMHEHUs, pa3JIOKEHHUs, 3aMeleHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYJ0M, MpaBUjiaMu pabOThl B J1a0OpaTopuu H
npuémMamu oOparieHusi ¢ J1a00opaTopHbIM OOOpPYAOBAaHMEM, U3YUYEHHME M OIHUCAHUE
(hU3UYECKUX CBOMCTB 00pa3Il0B HEOPraHWYSCKUX BEIECTB, HAOMIOACHNE (PU3HICCKUX
(nnaBneHUWEe BOCKA, TasHUE JbJa, PACTUPAHHUE caxapa B CTYIKe, KUIIEHUE U
KOHJIGHCAIIUSl BOJbI) M XUMHUYECKUX (TOpEHUE CBEYM, IPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aWMOJEICTBUE MeJla C KHCIOTOW) SIBJICHUI, HAOII0J€HUE U ONUCaHUE
MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuii (pa3ioxkeHue caxapa, B3auMoJIeHCTBHE
CEpPHOU KHCJIOTHI C XJOpUAOM Oapusi, paznoxkeHue ruapokcuna menu () mpu
HarpeBaHUM, B3aUMOJICHCTBHE Xkene3a ¢ pactBopoMm comu Mmenu (1), mzydenue
CIIOCO0O0B pa3IeleHUs CMECEil: ¢ TOMOIIbI0 MarHuTa, (PUILTPOBAHKE, BHITAPUBAHHE,
TUCTWUISANUS, XpoMmaTtorpadusi, TPOBEACHUE OUYKMCTKA TOBAPEHHOM  COJH,
HAOJIIOJICHUE W OIHUCAHHWE PE3yJIbTAaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO
3aKOH COXpPaHEHUs MACChl, CO3IaHUE MOJIENEe MOJIEKY (IIapOCTEP>KHEBBIX).

BaxHelne npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kuciopoa — 37ieMEHT U mpocToe
BelecTBO. Haxoxkmenue kucinopoja B mpupoje, Pu3nyecknue U XMMUIECKHe CBOWCTBA
(peaxkumu topenus). Oxcunpl. [lpumenenne xucimopoma. CrocoObl TOMy4ESHHUS



KHCJIOpOAa B JJAOOPAaTOPUH M TPOMBIIUIEHHOCTH. KpyroBOpoT Kuciopoaa B Mpupo/e.
O30H — ayI0TpONHAs MOAU(DUKALIMS KUCIOPOJIA.

TemnoBoil 3PEeKT XUMHUYECKON PEeaKIuu, TEPMOXUMUYECKHUE YPABHEHMUS, IK30-
U DHAOTEPMHUYECKME DPEaKUHMHU. TOIUIMBO: Yrojib M METaH. 3arpsA3HEHHE BO31YXa,
yCHJIEHHE TTapHUKOBOTO 3 (DeKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — anemeHT u npocroe BemecTBo. HaxoxeHne Bonopoaa B NMpUPOJE,
dusnyeckue U XUMHUYECKHUE CBOMCTBA, MPUMEHEHUE, CIoCcOObI momydeHus. KuciaoTsl
U COJIN.

MounspHbIil 006EM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnueckre cBoMcTBa BOAbl. Bosa kak pactsopurens. PactBopsl. HackiieHHbie
Y HEHACBIILICHHbIE pacTBOpbL. PacTBOpuUMOCTH BemiecTB B Bojae. MaccoBas 1o
BELIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHUA. Poiab pacTBOpOB B
MpUPOJE M B JKW3HU 4YelIOBeKa. KpyroBopoT BoOABI B MOPUPOAE. 3arpsi3HEHUE
NpUPOAHBIX BOJA. OXpaHa U OYHCTKA MPUPOJIHBIX BO/I.

Knaccudpukanusa Heopranmyeckux coeauHeHuil. Oxcuabl. Knaccudukanms
OKCHJIOB:  cojeoOpa3syromue  (OCHOBHBbIE,  KUCJIOTHBIE,  aM(oOTepHbBIE) U
HecosieoOpasyromue. HoMenknatypa okcuaoB. GU3MYECKUE U XMMUYECKUE CBOMCTBA
okcuoB. [lonydeHne oKCuaoB.

OcHoBanus. Kinaccudukamuss oOCHOBaHMM: MIENOYM UM HEPACTBOPHUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHmil. Du3nueckMe W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHHM.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucior. ®dusuueckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Psp aktuBHocTM wmerammioB H. H. bekerosa.
ITonyuenue KucIor.

Comu. Homenkiarypa coseil. Puzndeckue M XUMHYECKUE CBOMCTBA COJICH.
[lonyuyenune conen.

I'enernueckas cBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE ONPENEIICHUE COJCPM AHUS KHUCIOPOJa B BO3AyXE, IMOJIYy4YEHHE,
coOupaHue, paclo3HaBaHUE U M3Y4YCHUE CBOMCTB KHUCIOpOAa, HaOIoIeHne
B3aMMOJICHCTBUS BEIIECTB C KMUCIOPOAOM U YCJIOBUS BOZHUKHOBEHUS U MPEKPAILICHHUS
ropeHus (moxapa), 03HaKOMJIEHHE C 0Opa3llaMHU OKCHJIOB M ONHCAHUE UX CBOMCTB,
NOJIy4eHHE, COOMpaHue, Paclio3HaBaHUE U U3YUYEHHE CBOMCTB BOJOpoOAa (FOpEeHUE),
B3auMozeiictBue Bogopoaa ¢ okcumoM wmeau (Il) (Bo3aMokHO HCIONIB30BaHUE
BUJIEOMATEpUAIIOB), HaOIOJeHue oO0pa3loB BELIECTB KOJHMYECTBOM |  MOIb,
UCCIIeIOBaHNE OCOOEHHOCTEM pacTBOPEHUS BELIECTB C Pa3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICUCTBUE BOJABI C METAUIaMU (HATPUEM M KajbllieM) (BO3MOXKHO



UCIIOJIb30BaHUE BHUIEOMATEPUAJIOB), HCCIEAOBAHHE OOPA3OB HEOPraHMYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUS OKpPAacKU HHJIUKATOpOB B
pacTBOpax KHUCIOT MW Ienodei, u3ydeHue B3aumojierictBus okcuga menu (ll) c
pPacTBOPOM CEPHOM KHCIIOTBHI, KHCIOT C METaUlaMH, PEaAKUUi HEUTpaau3aluu,
IIOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHME OJHOI'0 METAJUIa JAPYIUM U3
pacTBOpa COJIM, PELICHUE DKCIIEPUMEHTANBHBIX 33/1a4 M0 TeMe «BaKHEeWIINe KIacChl
HEOPraHUYECKUX COCAUHEHUI.

Ilepuognyeckuii 3axkon u Ilepuoguyeckass cucremMa XMMHYECKHX
iementoB JI. WU. MengeaeeBa. Crtpoenne aromMoB. XHMHYECKAs CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTENbHbIE PeaKIMU

IlepBble MONBITKM KJIacCU(PUKALMM XUMHYECKUX 3yeMeHToB. Illonstue o
rpynmnax CXOOHBIX JJEMEHTOB (LIEJIOYHbIE W UIEJIOYHO3EMEIbHBIE METaJUIbI,
raJlor€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUABI U
TUAPOKCHUJIBI.

Ilepmonnuecknii 3akoH. llepuonnueckas cucrema Xumudeckux 3emeHTos /1. W.
MenneneeBa. Koporkonepuoanas u amuHHonepuonHas ¢opmel Ilepuonnyeckoit
cucteMbl xumuueckux oanemeHTtoB [[. M. MenneneeBa. Ilepmoapl u Tpynimebl.
PuU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPa, HOMEPOB IIEPUOA U IPYIIILI DJIEMEHTA.

Crpoenune aromoB. CocraB aroMHbIX sifep. M3oronsl. Dnmektponbl. CTpoeHHe
AJIIEKTPOHHBIX 000704Y€K aTOMOB MepBbIX 20 XuMHuuecKkux 31emMeHToB llepuoanueckoit
cucrembl J[. WM. MenneneeBa. XapakTepUCTUKA XHMHUYECKOIO 3JJIEMEHTA IO €ro
nojoxkeHuro B Ilepuonnueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOJIAM.

3nauenue llepmonnueckoro 3akoHa u IlepruognM4ecKkor CUCTEMBI XMMHUYECKUX
DJIEMEHTOB Ui pa3BUTHA Haykn M npaktuku. J[. 1. MenneneeB — ydé€Hbli u
I'PaXX1aHVH.

Xumuueckass cBsi3b. KoBasieHTHass (moJiApHasT W HENOJIApPHAsi)  CBSA3b.
DIEKTPOOTPULIATEILHOCTE XUMUYECKUX JJIEMEHTOB. VIOHHAs CBS3b.

Crenenp okucnenus. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIE peakuyu. [Iponeccel
OKHCJIEHUS U BOCCTAHOBJIEHUA. OKHACIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3Y4YeHHE OOpa3LoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aHMMOJICHCTBUE
TUAPOKCUAA LMHKA C pacTBOpaMH KHUCJIOT U IIEJIOYEH, IPOBEIECHUE OIIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPBI OKUCITUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI (TOpeHue,
pEeaKIu Pa3IoKEeHUs, COSAUHEHHUS).

Mesicnpeomemmunie ceasu



Peanmzanusa MeXnpeIMETHBIX CBS3€M INpU M3YYEHUHM XHMUUM B 8§ KJacce
OCYIIIECTBIIIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH,
TaK W MTOHATHUH, SIBIIIIOIIAXCA CUCTEMHBIMM JIJISI OTJICJIBHBIX TPEAMETOB €CTECTBEHHO -
HAY4YHOTI'O ITUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIE TOHATUS: HAyYHBIM (DakT, rumoresa, TEOpws,
3aKOH, AaHaJiW3, CHUHTE3, KJIaccupukaius, MNepUOAUIHOCTh,  HAOJIOJICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHE, MOJENb, SBICHUE.

dusuKa: Marepus, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMbI,
PaANOAKTUBHOCTh, MOJIEKYJa, OJJICKTPUUYECKUIN 3apsii, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSTHUE BEIIECTBA, ra3, PU3NYECKre BETUINHBI, SIUHUAIIBI U3MEPEHUS,
KOCMOC, IIJIaHETHI, 3BE€3/1b1, CONHILE.

buonorus: dorocunrtes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJIbI, MOJIE3HBIC
HCKOIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHL.

9 KITIACC

BemecTBo 1 XMMHYECKAs peakUMs

[Tepuonnueckuit 3akoH. [lepuoanyeckas cucreMa XUMHAYECKUX 3J1eMeHTOB Jl. M.
Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAIMs, KAJIBIUSA U UX COEAUHCHUN B
COOTBETCTBUHU C TMOJOXKEHHUEM 1HJIEMEHTOB B [lepronnyeckoil CUCTEME U CTPOCHUEM
MX aTOMOB.

CtpoeHue BemiecTBa: BHUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKHUX
PEWETOK, 3aBUCMMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU U
BHUJla XMMHUYECKOM CBS3H.

Knaccudukanuss m HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukanusa XuMHUUECKUX pPeaklMil MO pa3IuvHbIM MpU3HAKaM (110 YUCTY U
COCTaBY YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEMIOBOMY 3 (EKTY, MO0 U3MEHEHHUIO
CTETNICHEH OKHCICHUS XUMUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacTHIO
KaTaJiu3aTopa). IK30- U SHAOTEPMUUECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPAaBHECHUSI.

[Tonsitue o ckopoctu xumudeckoil peakiuu. [loHste 00 00paTUMBIX WU
HEOOpAaTUMBIX XUMHUYECKHX peakuusx. [[oHATHE O TOMOTeHHBIX M Te€TEPOTCHHBIX
peakuusx. [londarue o karamuse. IloHsiTHE O XMMHYECKOM paBHOBECHH. DaKTOpHI,
BIIMSIIOIIME HA CKOPOCTh XHMHUYECKOM pEaKUUM U MOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTEIILHbBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENHHO-BOCCTAHOBUTEILHOM peaKkuum. CocraBnenue YpaBHEHUH



OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMH € HMCIOIB30BAaHMEM  METOAA
3JIEKTPOHHOTr 0 OajaHca.

Teopust JIEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOIUTBI U HEDJIEKTPOIMUTHI.
Kartnonsl, aHnoHbl. MexaHuW3M OUCCOLMALNAM BEUIECTB C PA3JIMYHBIMU BHUIAMU
XUMHUYecKoil cBsi3u. Ctenens nucconnannu. CuibHbIE U ca0ble 3JEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCJIOBHSI MPOTEKaHUs peaklWil MOHHOrO OOMEHa,
MOJIHBIEC U COKpPAIlIEHHBIE HOHHBIE YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAaHUM
M CojJell B CBETe TPEICTAaBJICHUN 00 DJICKTPOIMTHYECKOM JTUCCOIUAIIUH.
KauectBenHble peakiiny Ha HOHBIL. [IoHSITHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHUYEeCKUX
BEIIECTB — METAVIOB M HeMeTawioB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB
(x7opuga HaTpHsi), UCCIIEOBaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peakiuu OT
BO3/ICHCTBUS Pa3IMYHBIX (DAKTOPOB, MUCCIEAOBAHUE AJIEKTPOIPOBOHOCTH PacTBOPOB
BELIECTB, IIpollecca JUCCOLMAIMM KHUCJIOT, IIeJoYed ¢ cojed  (BO3MOXKHO
UCIOJb30BAaHUE BUJIEO MAaTEpUaioB), MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOLIUX
NPU3HAKH MPOTEKAaHUs peaklMil HOHHOro ooMeHa (00pa30BaHHE OCAJIKa, BBIJICICHHUE
rasa, oOpa3oBaHHUE BOJIbI), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX peakUuid (TOpeHue, peaklUWu pa3ioKEHUs, COCIUHEHHUS),
pacno3HaBaHUE HEOPraHWYECKUX BEUIECTB C MOMOIIBI) KAaYECTBEHHBIX PEAKIUN Ha
WOHBI, pELIEHNE DKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTaibl 1 MX COeJUHEHUSA

OObmas xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu OkucieHus. CTpoeHue M (U3MUECKHE CBOMCTBA IMPOCTHIX
BEIIECTB — raJION€HOB. XMMUYECKHUE CBOMCTBA Ha IPUMEPE XJIopa (B3aUMOJICUCTBHE C
MEeTa/llaM{, HEeMeTaulaMu, wenodyamu). Xuoposojgopoa. ConsHas KHCIIOTa,
XUMUYECKUE CBOMCTBA, NOIYyYEHHUE, MpUMEHEHUE. [lelicTBUE XJI0pa U XJI0OPOBOAOPOIa
Ha OpPraHr3M YeJoBeKa. BaxHenne XJI0puabpl U UX HaX0KACHUE B IPUPOJE.

Ob6mrass xapakrepuctuka 3jemMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKkTepHble cTemneHu okucieHus. CTpoeHue W (u3MYecKue CBOWCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHBIE MOJUPUKALIMKU KUCIOPOJA U
ceppl. XuMUYecKue cBoMcTBa cepbl. (CepoBOAOpPOJ, CTpOEHHE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK IPEACTABUTENM KHUCIOTHBIX OKCHJIOB.
CepHas kucioTa, GU3NYECKUE U XUMHUYECKHE CBOMCTBA (OOIIME KaK MpeacTaBUTENs
KJlacca KHCJIOT W cheuuduueckue). XUMUYECKHE PpEeakIH, JiekKallue B OCHOBE
MPOMBIIIJIEHHOTO Cloco0a TMOJy4yeHuss CepHOM KuchoThl. lIpumeHeHue cepHoit
kuciaoTel. ConM CepHOM KHUCIOTHI, KAayeCTBEHHAs peakuus Ha Cyiab(haT-HuoH.
Haxoxnenue ceppl M €€ COEOMHEHHM B IpUpoAe. XUMHYECKOE 3arps3HEHUE



OKpY’KalOIIel Cpeabl COSAMHEHUSIMU CepPhl (KHCIOTHBIE TOXK/IU, 3arPA3HEHUE BO31yXa
1 BOJOEMOB), CIIOCOOBI €T0 MIPEA0TBPAICHUS.

OO6mast xapaktepucThka 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKUCICHHs. A30T, paclpoCTpaHEHHWE B MPHPOIE,
dbusnueckue U XuMHUecKre cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro
buznyecKkrue 1 XUMUIECKUE CBOMCTBA, ToNydyeHue u npuMeHerne. Coar aMMOHUS, UX
bu3nUecKre 1 XUMUIECKHUEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha HOHbI
aMMOHHUA. A30THasl KHCJIOTa, €€ TojdydeHue, (U3nuecKue U XUMHYECKHE CBONCTBA
(obmme kak mpencTaBUTENsl Kiacca KUCIOT M crneuuduyeckue). Mcnonp3oBanue
HUTPAaTOB U COJEH aMMOHHUS B KaueCTBE MUHEPAJIbHBIX YyA0OpeHui. XuMHuecKoe
3arpsi3HEHUE OKpYXAlolled Cpelabl COSAMHEHUSIMU a30Ta (KUCJIOTHBIE JIOXKIIH,
3arps3HEHHUE BO3yXa, MOYBBI U BON0EMOB). dDocdop, amnoTpornHbie MOAUPHUKAIIUN
docdopa, dpuznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u dbocdopnas
KHUCIIOTa, (PU3MYecKkne W XWMHUYECKHWE CBOWCTBA, monydeHue. lcmonb3oBaHue
dochaToB B kauecTBe MUHEPAILHBIX yI00pEHUI.

Ob6mrast xapakrepuctuka sieMeHTOoB IVA-rpynmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENEHH OKHUCICHUA. YTIEpO, aJNIOTPOIHbIE MOAU(HUKAIIH,
pacripocTpaHeHMe B IpUpoJE, (pu3nueckue M XMMUYECKHE CBOWCTBA. AncopOuus.
Kpyrosopot yriepoaa B npupoje. OKcuasl yriiepoaa, ux Gpu3n4eckue U XuMUIECKHe
CBOWCTBA, [EHCTBHME Ha IKUBbIE OpPraHU3MbI, TOJIYYeHHE ¥ TPUMEHEHHE.
OkoJnoruyeckue mpodsieMbl, CBs3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa
1J1I00aIbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBINM 3¢ dekT. YronpHas KuUciIoTa U eé
comM, WX (uU3MYecKkue W XUMHUUYECKHE CBOWCTBA, IMONYYCHHUE U TPUMEHEHUE.
KauecTtBeHHas peakuuss Ha KapOoHaT-uoOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MeJUIIMHE, TPOMBIIIJIEHHOCTU U CEJICKOM XO3SIHCTBE.

[lepBoHavanpHble MOHATUS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJ, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[TpupoaHbIe UCTOYHHUKHU YIIIEBOIOPOAOB (YTrOJb, IPUPOIHBIN Ta3, HEPTH), MPOTYKTHI
ux TmepepaboTku (OeH3WH), WX poJib B OBITY M MNPOMBIIUICHHOCTH. [loHSATHE O
OMOJIOTUYECKU BaKHBIX BEIIECTBAX: KUPAX, OCJIKaX, YIIIEBOJaX — M UX POJIM B )KU3HU
yenoBeka. MarepuanbHOE eAMHCTBO OPraHUYECKUX U HEOPTaHHUECKUX COSTMHEHUN.

Kpemunii, ero Qusnueckue M XUMUYECKHE CBONCTBA, IOJIYYCHHE U
npuMmenenne. CoeMHeHUs KpeMHus B mpupoje. O0mue npeacTaBieHus 00 OKCHe
kpemaus (IV) u xpemumeBoit kuciore. CHUIUKAThl, UX HCIOJIB30BAaHUE B OBITY, B
MPOMBIIUICHHOCTH. BakHeWIne CTpOWTENbHbIE MaTepHalbl: KEepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. IIpoOimeMbl  OGE30MaCHOTO  MCIOJIb30BAHMS
CTPOUTEHHBIX MAaTEPUATIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:



U3y4eHHUE OOpPa30B HEOPraHMYECKUX BEIIECTB, CBONCTB COJSHOMW KHCIJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPUA-UOHBI U HAOJIOJIEHUE MPU3HAKOB UX
MPOTEKAHUSI, OMBITHI, OTpaXKarolmne PU3NUECKUE U XUMUUYECKHUE CBOMCTBA TaJIOTEHOB
U UX COEIMHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BUIECOMATEPUATIOB), O3HAKOMIIEHHE C
oOpa3namMu XJIOpUIOB (TaJIOTEHUZIOB), O3HAKOMJICHHE ¢ oOpasiamMu cepbl U €
COCMHEHUAMHM (BO3MOXHO HCIIOJNb30BAaHUE BHUAEOMATEpPHUAJIOB), HAOIOIECHHE
mpoiiecca OOyraMBaHMs caxapa TOJ JCHCTBHEM KOHIICHTPHPOBAHHOW CEpPHOM
KHUCIIOTBl, W3Y4Y€HHE XHMHUYECKHMX CBOWCTB pa30aBJICHHOW CEpHOM KHUCIOTHI,
MIPOBEJICHNE KAaYEeCTBEHHOW peakiuu Ha cyab(ar-uoH U HaOIIoJIeHHEe MpU3HAKa €€
NpOTeKaHMUs, O3HAKOMJICHHE C (PU3MYEeCKMMH CBOMCTBaMH a3oTa, (ochopa u ux
COEIMHEHUN (BO3MOXKHO MCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), 00pa3liaMHi a30THBIX U
dbocopHbIX ymoOpeHMIl, ToaydeHue, coOupaHue, paclo3HaBAaHUE U HW3YUYCHHE
CBOMCTB aMMHaKa, MPOBEJCHNE KAUYECTBEHHBIX peakuii Ha MOH aMMOHHUS U ¢ocdar-
VOH M U3YYE€HHE MPU3HAKOB MX MPOTEKAHMS, B3AUMOJCHCTBUE KOHLIEHTPUPOBAHHOU
a30THOM KHCIOTBI C MEIbK0 (BO3MOXHO HCHOJIb30BAHWE BHJIEOMATEPUAIIOB),
U3yYCHUE MOJIeNIel KPUCTAUIMYECKUX pemeToK anmasza, rpadura, Qymiepena,
O3HAaKOMJIEHHE C MPOLECCOM aJcOpOLMKU PacCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM
yraéM U yCTPOWCTBOM MPOTHMBOrasa, IMOJy4YeHue, coOupaHue, pacrno3HaBaHHUE W
WU3yYEHHE CBOMCTB YIVIEKMCIIOTO Tras3a, IPOBEACHUE KAYECTBEHHBIX pEaKkIUud Ha
KapOOHAT M CUJIMKAT-WUOHBI M U3YUYECHHUE MPU3HAKOB MX MPOTEKAHUS, 03HAKOMJICHUE C
MPOIYKIIMEH CHIIMKATHON IMPOMBIIUICHHOCTH, PEIICHHE JKCHEPUMEHTAIBHBIX 3a/1ad
1o TeMe «BakHeNIe HEMETAIUIBI U UX COETUHEHUS.

MeTa/iIbl U MX COEIMHEHUS

OO6mras xapakTepUCTUKa XUMUUYECKUX DJIEMEHTOB — META/UIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepronnueckon cucreMe xumuueckux djieMeHToB /1. 1. Menneneesa u
cTpoeHusi aToMoB. CTpoeHrne MeTauioB. Meraumueckas CBA3b U METaIMYecKas
KPUCTAJUIMYECKAsT PEETKA. ODJIEKTPOXUMHUYECKUUA PAJ  HANPSHKEHUNA  METaJUIoB.
dusznyeckue M XUMUYECKHE CBOMCTBA MeTauioB. OOmme crmocoObl MOTy4YEHHUS
MeTaioB. [loHsATHE O KOpPpO3WHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTBI UX OT
koppo3uu. CruiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUMN, OpOH3a) U UX TPUMEHEHUE B OBITY
Y IPOMBIIIIJIEHHOCTH.

[llenounble MeTauibl: nojoxeHue B llepruonndeckoil cucremMe XMMHUYECKUX
anementoB JI. WM. MenneneeBa, CTpoeHHME KX aTOMOB, HAxOXKJICHHE B IPUPOJE.
dusnyueckne U XMMHUUYECKHE CBONCTBA (Ha mpumepe Hatpus U Kajus). OKCHabl U
TUJIPOKCHUIBI HATPUS U Kanud. [[puMeHeHre MEeT0YHbIX METAJIJIOB U UX COCUHEHUM.

[[lemouyHO3eMENbHBIE  METAJUIbl MarHuid W KajbllUil:  IIOJIO)KCHHE B
ITepuoanueckoin cucteme xumudeckux 3yemMeHToB J[. . MenaeneeBa, cTpoeHne nUx
aTOMOB, HaxXOXKJIeHUWE B mpupoaec. PU3NUECKUE U XUMHUYECKUE CBOMCTBA MAarHUsl U



KaJiblusl. BakHeilire coenHeHus Kayblus (OKCUI, THAPOKCH, coyid). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHu: nonoxenue B [leppuoguueckon cucTeMe XUMHYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToOMa, HaxOXJIeHHE B mnpupoxae. dDusmyeckue u
XUMHUYECKHUE CBOMCTBA amoMHUHHUS. AMQOTEpHbIE CBOWCTBAa OKCHJA U THUIPOKCHAA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuogndecko cucreMe XumMmudeckux 3neMeHToB [[. 1.
MeHnneneeBa, CTpoeHUE aToMa, HaXOXJAeHUE B npupojae. OU3ndeckrue U XUMHUUECKUE
cBoiicTBa >xene3a. Oxcuabl, ruapokcunbl U coim xenesa (Il) u xemeza (I), ux
COCTaB, CBOMCTBA U NOJIyYEHUE.

Xumuueckuii IKCnepumMenn:

O3HAaKOMJICHHE C O00pa3laMi METAUIOB W CIUIaBOB, WX (PU3NYECKHUMHU
CBOMCTBaMU, U3YyUCHHUE PE3YJIBTATOB KOPPO3UU METAIIOB (BO3MOYKHO MCIOIb30BaHUE
BUJICOMATEPUAJIOB), OCOOCHHOCTEH B3aUMOJEHCTBUSI OKCHIA KaJbIIUS U HATPUSl C
BOJOM (BO3MOYKHO HCIIONb30BaHUE BHUIEOMATEPUATIOB), MCCIEIOBAHUE CBOWCTB
KECTKOM BOJIBI, IIpOIlecca TOPEHUS Keje3a B KUCIOpoe (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpPUAJIOB), TMPU3HAKOB TMPOTEKAHUS KAUYECTBEHHBIX PpEAKIMd Ha WOHBIL:
MarHus, KaJbllUs, aJltoMuHusA, IuHKa, xenesa (1) um xemeza (I), memm (I),
HaOJII0JICHUE W OMKMCaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATPHSs, Kalus
U Kajgbius (BO3MOXKHO  MCHOJb30BAHHME  BHUJIEOMATEPHANIOB), HCCIEIOBAHUE
aM(pOTEpHBIX CBOWCTB THUIAPOKCHJIA ATIOMHUHHS M TUIPOKCHAA IIMHKA, pEIICHHE
AKCIEPUMEHTATBHBIX 3a7a4 M0 TeMe «BakHelIe MeTaibl U UX COCTUHCHUS.

XuMHus ¥ OKpy:KawIiuas cpeaa

BemecrBa u marepuasisl B IOBCEIHEBHOM JKU3HM 4YesnoBeka. besomacHoe
HCIOJIb30BaHUE BEHIECTB M XUMHUYECKUX peakuui B ObiTy. IlepBas momorib mnpu
XUMUYECKUX 0KOTaX U OTPABICHUSX.

XUMHUECKOE 3arps3HEHUE OKpyXarouleld cpeapl (mpefenbHas AomycTUMas
KOHIIeHTpanus BemiectB, nanee — [IJIK). Pombp XumMuum B pelieHUH 3KOIOTHYECKHUX
poOoJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lloB MAaTEpUAIOB (CTEKJIO, CIJIaBbl METAJIOB, IOJUMEPHbBIC
MaTepHabl).

Mesicnpeomemmuoie ceasu

Peanuzanusa MeXNOpeIMETHBIX CBSA3€H NOpU H3YYEHUH XUMUUM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 UCMOIB30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUM,
TaK W TMOHSITUH, SBISIIOIIUXCS CUCTEMHBIMHU JJISI OT/ICIIbHBIX MTPEMETOB €CTECTBEHHO -
Hay4HOTO IUKJIA.



OO0mme ecTecCTBEHHO-Hay4YHBIC TOHATHS: HAYYHBIA (DAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIW3, CHHTe3, KiIacCu(UKalMsI, TMEPUOJUYHOCTb, HAOJIOJICHHE,
HKCIIEPUMEHT, MOJICITHPOBAHNE, U3MEPEHUE, MOJICIh, SBJIICHHUE, TTAPHUKOBBINA (D (DEKT,
TEXHOJIOTHsI, MaTepPHAIIbI.

dusuka: Marepus, aToM, SJICKTPOH, IIPOTOH, HEHTPOH, MOH, HYKJIHJI, W3OTOIIHI,
PaTMOaKTUBHOCTb, MOJICKYJIa, AIEKTPUYCCKHH 3aps, MIPOBOTHUKH,
MOJIYIIPOBOAHUKH, TUIICKTPUKHU, (DOTOAIEMEHT, BEIIECTBO, TEJIO, 00hEM, arperaTHoe
COCTOSTHUE BEIIECTBA, Ta3, PacTBOpP, PACTBOPUMOCTH, KPHUCTAJLTMYCCKAas pEIIETKa,
CIUTaBbI, (U3MUYCCKHUE BEIIMYUHBI, CIUHUIIBI U3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO,
ITaHeThl, 3BE311b1, CoHIIE.

buonorus: QorocunTe3, apIxaHwe, Owmochepa, SKOCHUCTEMA, MHHEpaIbHBIC
yIO0OpEHUsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIECTRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIC TIOPOJBI, TOJC3HBIC
MCKOIIaeMbI€, TOTUIMBO, BOJHBIC PECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUHA IHIIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE  pe3yibTaThl OCBOCHHS  MPOrpaMMbl  OCHOBHOTO  OOIIIETO
oOpa3oBaHusl JOCTHTalOTCSl B XO/A€ OOy4YeHUs XUMHUM B EIAUHCTBE Y4eOHOW H
BOCIIMTATEJIbHON AEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUHUCKAMU
COIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMHU, TPUHSATHIMA B
OOIIECTBE TpaBWUJIaAMH W HOPMAaMH TIOBEJACHHS U CIOCOOCTBYIOT IIpolleccaMm
CaMOMNO3HAHMS, CAMOPA3BUTHS U COLUATTU3AIIMU 00YyUYaOIINXCS.

JInuHOCTHBIE pe3yJIbTaThl OTpaXXaroT TOTOBHOCTH 00y4aromuxcs
PYKOBOJICTBOBATBHCS CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMNA U PACIIUPEHUE
OIbITA ACATEIIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOTr 0 BOCITUTAHUSI:

LHEHHOCTHOTO OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HACJIEAUI0, T[OHUMAaHUs 3HAYECHUs XUMHUYECKOW HAYKU B IKU3HU
COBPEMEHHOI'0 O0OIIeCTBA, CMOCOOHOCTU BIAJETh JOCTOBEPHON wuHpOpMaIuen o
IIEPEIOBbIX JOCTHMKEHUSAX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U 00IIECTBa;

2) TPaKAAHCKOI 0 BOCTIMTAHUS

IIPEACTABJIEHUST O COLHUAIBHBIX HOPMax M MPaBUJIAX MEKIMYHOCTHBIX
OTHOIIIEHUM B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOU, y4EeOHOUCCIIEN0BATEIbCKOM, TBOPUECKON U APYTHX BUIAX JCATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEJIHbHOCTH TIPHU BBINOJIHEHUU
y4eOHBIX, TMO3HABATEIBHBIX 3a7a4, BBIMIOJIHEHUH XUMHYECKUX OKCIICPUMEHTOB,
CO3/TaHUH YIEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO ¥ B3aUMOITOMOIITH B
npolecce 3To yueOHOM AesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHUE U
MOCTYIIKM CBOMX TOBAPUIIEH C MO3UILUU HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHMS

MHPOBO33PEHUYECKUE TMPEJCTABICHUS O BEIIECTBE W XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKM M COCTAaBIIOLIUE
OCHOBY ISl TIOHMMAaHUs CYHUIHOCTH HAy4YHOM KapTUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOIBI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOMN CPEAOH, O POJIU XMMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHMBBI, HAIPABJICHHBIC HA IIOJYYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOIUMBIC i1 OOBSICHEHHUS HAOIIOAAEeMbIX IIPOIECCOB M  SBIICHUH,
MO3HABATEIbHON, HWH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIC



HAaBBIKOB  CaMOCTOSITEIbHOH pabOTBI ¢  y4eOHBIMH TEKCTaMH, CIPAaBOYHOMN
JUTEPATypol, JOCTYIIHBIMH TEXHMYECKHUMH  CpEICTBaMU  HMH(GOPMAIMOHHBIX
TEXHOJIOTH;

UHTEpPEC K OOY4YEeHUI0 U TMO3HAHUIO, JII0OO03HATENBHOCTh, T'OTOBHOCTh H
CIIOCOOHOCTBh K caMOOOpa30BaHMIO, IIPOCKTHON M MCCIICIOBATEILCKON JACATEILHOCTH,
K OCO3HAaHHOMY BBIOOPY HAITPABIICHHOCTH ¥ YPOBHS OOYYCHHSI B TaJIbHCUIIIEM;

4) dpopMHUpPOBaAHUS KYJIbTYPbI 3/10POBbS:

OCO3HAHHE IIEHHOCTH YKU3HH, OTBETCTBCHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 »W3HHW, OCO3HAHWE IIOCICIACTBUNA W HEMPHUATHC
BPEIHBIX  MPHUBBIYEK  (YMOTpEOJCHHWS  aKOrojisi, HApPKOTHKOB,  KYypEeHUs),
HEOOXOAUMOCTH  COONIIOZIEHHST TpaBUJ  OE30MAaCHOCTH MpU  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEeaTbHOU JKU3HU;

5) TpyA0BOro BOCHIMTAHMS

MHTEPEC K MPAKTHYCCKOMY H3Y4YEHUIO MPpOQecCHil U Tpyaa pa3IndHOTO poja,
YBOXCHHUE K TPYAY M pe3yJbTaTaM TPYAOBOU JEATEIHHOCTH, B TOM YHCIIE HAa OCHOBE
MPUMEHEHHUS TIPEAMETHBIX 3HAHUM 10 XMMHUU, OCO3HAHHBIA BBIOOP MHIMBHUYaIbHOM
TPACKTOPUH TIPOJOJDKEHUS 00pa3oBaHUsA C YYETOM JIMIHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIICCTBEHHBIX HHTEPECOB W IOTPEOHOCTEH, YCIEIIHOU
npoecCHOHANBHONW NIEATCIPHOCTH W Pa3BUTHI HEOOXOIUMBIX YMEHUH, TOTOBHOCTH
aIaTHPOBATHLCS B MTPOPECCUOHATLHOMN Cpelie;

6) IKOJIOrHYeCKOro BOCIIUTAHUS

AKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HH
Ha 3emiie, OCHOBE €€ CyYIIECTBOBAHUS, IIOHUMAHHWE I[EHHOCTU 3JI0POBOTO U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHHME IIEHHOCTH COOJIIOJICHUS
paBwI O€30MACHOTO TIOBEICHUS TIPH PadOTe C BEIIECTBAMHU, a TaK)KE B CUTYaIIUAX,
YIpOXKaroIIKX 3I0POBBIO U )KU3HHU JIFO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJTydaeMble MPU H3YICHUH XUMHH, IS
pelieHus 3aja4, CBSA3aHHBIX C OKPYXKAIOIIeH MPUPOJHOW CpPelor, JJis MOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJAbTYphl, OCO3HaHMS  TJ00AJIbHOO  XapakTepa
HKOJIOTMYECKUX TPOOJIEeM W IyTeH WX PpEeHmIeHUS TMOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B II03HABATEIbLHOM,
KOMMYHUKAaTHUBHOW U COLIMATILHOM MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanmpeaMETHBIX pe3yJbTAaTOB  BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBAHUS MHPOBO33PCHHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHS, IMPUHIIHII,
runore3a, (akT, cucrema, TMPOILECC, OJKCIEPUMEHT U JIPYroe.), KOTOphIe
WCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX TMpPEAMETaX W IO3BOJIIOT Ha



OCHOBE 3HAaHMM M3 ATUX MNpPeAMETOB (HOPMUPOBATH MPEACTABICHUE O LEIOCTHOM
HAy4YHOM KapTHHE MHUpa, U yHHUBEpCaJbHbIE yucOHbIE JIeCcTBUS (I1O3HABATEIbHBIE,
KOMMYHHUKATUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecrneunBaOT (HOpMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
JEATEIbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe J1eHCTBUS

ba3oBble joruyeckue AeMCTBUSA:

YMEHUS UCTIOJB30BaTh MPUEMBI JIOTUUECKOTO MBIIIICHUS TTPU OCBOCHUHU 3HAHUA:
PacKpbIBaTh CMBICT XMUMHUYECKUX TOHSATUM (BBIIEIATh UX XapaKTepHbIC MPHU3HAKU,
YCTaHABJIUBaTh B3aUMOCBSA3b C JIPYTUMH MOHSITUSMH), UCIOIb30BAaTh TMOHATHUS MJIs
OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(UKAIIM XUMHUYECKHX BEIIECTB W XWMHUYECKHX PEaKIMil, yCTaHABIMNBAThH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXAY O0OBEKTaMHM U3Y4YEHHS, CTPOUTH JIOTHUYECKUE
paccyxaeHusi (MHIYKTUBHBIC, CIYKTUBHbBIC, [0 aHAJIOTUHU), JENaThb BBIBOABI H
3aKJIIOYCHHUS;

YMEHHE TMPUMEHATh B TMpOIecCCe IMO3HAHUA TMOHATUS (MPEAMETHBIE WU
METanpeMETHbIC), CUMBOJUYECKUE (3HAKOBBIC) MOJEIH, WCIOJIb3yeMble B XUMUH,
peoOpa3oBBIBaTh IMIUPOKO MPUMEHSIEMBbIE B XUMUU MOJIETbHBIC TPEACTABICHUS —
XUMUYECKUN 3HaK (CUMBOJI DJIEMEHTa), XuUMH4YecKass ¢opMmyna U ypaBHEHUE
XUMUYECKOM peakiuu — MPU PEIICHUH y4yeOHO-TIO3HABATEIbHBIX 3a7a4, ¢ Y4ETOM
ATUX MOJEIbHBIX MPEICTABICHUN BBISBIATH M XapaKTEpU30BaTh CYILIECTBEHHbIC
MPU3HAKA M3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XUMUUYECKUX PEaKIIHM,
BBISIBJISITH O0IIIHE 3aKOHOMEPHOCTH, TPUUYMHHO-CIIC/ICTBEHHBIC CBSI3U U MMPOTUBOPEUHS
B M3y4aeMBbIX IMPOIIECCax U SIBJICHUSIX.

Ba3oBble ucciaenoBareibCcKkue JeicCTBYA.

YMEHUE MCIOIb30BaTh IOCTABJICHHBIE BOMNPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS, a TAK)XKE B KaYeCTBE OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 1O MPOBEPKE
MPaBUILHOCTU BBICKA3bIBAEMBIX CYXKCHUM;

OpUOOPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OpraHu3allid U IPOBEJCHUIO
YUYEHUYECKUX DKCIIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM  Mpollecca,
CaMOCTOSITEJIbHO MPOrHO3UPOBATh €ro pe3yibTar, (HOopMyIHpoBaTh OO0OOIICHUS U
BBIBOJBI IO PE3yJIbTaTaM IMPOBEAEHHOIO OIbITA, UCCIIEOBAHMS, COCTABIATh OTUYET O
MpoJielaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOMpaTh, aHAIM3UPOBATH M HHTEPIPETUPOBATH HHGOPMAIUIO
pPa3IUYHBIX BUAOB U (POpM TpeACTaBIICHUS, MOTYy4aeMyI0 U3 Pa3HbIX HCTOUYHHKOB
(Hay4dHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO COACPKaHUS, CIIPAaBOYHBIE MOCOOMUS,



pecypcel IHTepHETa), KPUTUYECKHA OLIEHUBATh MPOTUBOPEYMBYIO U HEAOCTOBEPHYIO
uHdopMaIuio;

YMEHHE MPUMEHATHh PA3NMYHBIE METOABl M 3alpoChl IPHU MOUCKE W OTOOpE
uH(pOpMallMM M COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJisi BBINOJIHEHUS
y4eOHBIX M MO3HaBaTENbHBIX 3a/lad OINpeNe’EHHOro TUIla, TPUOOPETEeHHE ONbITA B
o0JacTM  UCHOJIb30BaHUS ~ MH(POPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJOIHA,
OBJIAZICHUE KYJbTYpPOH aKTHMBHOIO MCIOJIb30BAHUSI PA3JIMYHBIX IMOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMaTIbHYIO (OpMY MpelCTaBlIeHUs HHPOpPMALUUA U
WUTIOCTPUPOBATh  pellaeMble  3aJaull  HECJIOKHBIMHU CXEMaMH, JuarpaMmMaMHu,
npyrumu popMamu rpaduKu U UX KOMOMHAIMSIMU;

YMEHHE HCHONb30BaTh M  aHAIM3UpPOBATh B  Ipolecce YydyeOHOW U
UCCIIEZIOBATENbCKON JESITENbHOCTH HH(POPMALMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOT0 X0341CTBa U TPAHCIIOPTAa HA COCTOSIHUE OKPY>KAIOIEH MTPUPOTHON CpeEJIbI.

KoMmMmyHMKaTHBHBIC YHHBEpCcadbHbIe Y4eOHbIE 1eiicTBUS:

yYMEHUSA 3aJ]aBaTh BOMPOCHI (B X0/€ Avanora u (Miau) JUCKYCCUHU) IO CYIIECTBY
o0CyxaaeMoll  TeMbl, (QOPMYIMpPOBaTh CBOM  MPENJIOKEHUS  OTHOCUTEIBHO
BBITIOJTHEHUS MIPEJIOKEHHOW 3a/1a4u;

YMEHMS IIPEJCTABIATH OJIYyYEHHBIE PE3YJIbTaThl I03HABATEIBHON 1E€ATEIbHOCTH
B YCTHBIX M MUCbMEHHBIX TEKCTAX; JI€JIaTh MPE3EHTALMIO PE3YJIbTAaTOB BHIIIOJIHEHHUS
XUMHUYECKOTO JKCIEpUMEHTa (JIabOpaTOpHOTO OINbITa, Ja0OpaTOpHOM paboThl IO
UCCIICZIOBAHUIO CBOMCTB BEIIECTB, YU€OHOIO MTPOEKTA);

YMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH
MIO3HABATEIbHON M MCCIEA0BATENBCKON ACSITENILHOCTH MPU PEIIEHUH BO3HHUKAIOIIUX
npoOjieM Ha OCHOBE Y4é€ra OOIIMX MHTEPECOB W COIJIACOBAHMS  TO3UIIU M
(0OcyxneHuss, 0OMEH MHEHHUSIMH, «MO3TOBBIE LITYPMbD», KOOPJUHAIUS COBMECTHBIX
JEICTBUIM, OmpeesieHue KPUTEPUEB MO OLIEHKE KaueCTBa BBIOJIHEHHOW pabOThI U
Apyrue).

PerynsiTuBHBIC YHHBepcalbHbIe YU4eOHbIe 1eliCTBUS:

YMEHUE CAMOCTOSATEIbHO OINpPEeNesATh LEIN JESITENbHOCTH, IUIAHUPOBATH,
OCYILECTBJISITb, KOHTPOJIMPOBaTb U NIPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
JeATEeNbHOCTh, BBIOMpPATh HanmOosiee 3(P(EKTHUBHBIE CIIOCOOBI pelIeHUs Y4E€OHBIX U
IIO3HABAaTEIbHBIX 3a7a4, CaMOCTOATEIIBHO COCTaBIATb WM  KOPPEKTUPOBATH
IIPEIJIOKEHHBIN aJITOPUTM JIEUCTBUN NPU BBIIIOJHEHUH 3aJaHUM C YIETOM IOIYYEHUS
HOBBIX 3HAHUH 00 H3ydyaeMbIX OOBEKTaX — BEILIECTBAX W pPEaKLUMsIX, OLEHUBATh
COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBJICHHOW II€JIM, YMEHHUE HCIOJIb30BaTh U

AHAJIM3UPOBATh KOHTEKCTHI, ITPEAJIAraeMbl€ B YCIIOBUM 3aJaHUMN.
HHPEAMETHBIE PE3YJIbTATBI



B cocraBe mnpeaMETHBIX pe3yJabTAaTOB IO OCBOCHHUIO  0053aTEIbHOTO
COJIEp)KaHUsI, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl pabodeit mporpammoit,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOMIMMUCS HAy4YHbIE 3HAHMS, YMEHUS U CIOCOOBI
nercTBUl, crienuduyeckue s MPeIMETHONU 00JacTH « XUMUS», BUJIBI EATEIbHOCTH
MO0 TIOJYYCHHUIO HOBOTO 3HAHUS, €ro WHTEpHpeTaluy, NpeoOpa3oBaHUI0 H
MIPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIIHSIX.

K xoHniy oOyuenus B 8 kijiacce mpeIMeTHbIE pe3yiIbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

e PpACKpbIBaTh CMBIC] OCHOBHBIX XUMUUYECKUX TIOHSATHUN: aToM, MOJEKYyJa,
XUMHAYECKUU JJIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIIHAsE W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJbHAs aTOMHas U
MOJIEKYJIIPDHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBasi JI0Jii XMMHYECKOrO 3JIEMEHTAa B COCIUWHEHUHU, MOJSIPHBIA O0BEM,
OKCHJl, KHCIIOTa, OCHOBAaHME, COJIb, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKas peakius, KiIacCUPUKAIUSI peakuil: peaKuu
COCJIMHEHUS, PEaKINK PA3JIOKEHUS, PEAKIIMU 3aMEIlIeHUs], peakIuu oOMeHa,
9K30- ¥ YHJAOTEPMUYECKHUE PEaKLIUH, TEIJIOBOU 3(PPEKT peakuuu, A1po aToma,
AJIEKTPOHHBIN CIIOW aToma, aTOMHasi OpOUTalb, paguyc aToMa, XUMUYECKas
CBSI3b, TMOJSIpHAs W HEMOJSpHAs KOBAJIEHTHAsl CBsI3b, MOHHAsl CBS3b, HOH,
KaTUOH, AaHWOH, pPAacTBOpP, MaccoBas JoJisi BewiecTtBa (IPOLEHTHAas
KOHIIEHTpAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHUX TOHATHM U
NPUMEHSTh 3TU MOHSTHUS MPU ONUCAHUK BEUIECTB U UX MPEBPAILICHUI;

e HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIi COCTaBJIeHUS (JOPMYJ BEILECTB
Y YPABHECHUN XUMUYECKUX PEAKIINM;

e ONpEIEITh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCAUHEHUSX,
CTENEHb OKUCIIEHUS PJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TPUHAITICKHOCTh
BEIIECTB K OMpPEAeIEHHOMY KiIacCy COeAuHEeHUW 1o QopmynaM, BHUJ
XUMUYECKOM CBA3M (KOBaJIGHTHasT M HWOHHas) B  HEOPraHMYECKHUX
COCIMHEHUSAX;

e packpeiBath cMbici [lepuoamueckoro 3akona J[. WM. Menneneesa:
JNEMOHCTPUPOBaTh IMOHUMAHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX TMoioxeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHA ABOraapo;

e ONHUCHIBATH U XapaKTepu3oBaTh TabmuuHyro ¢opmy llepuogmueckoii
CUCTEMbl XMMUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHITHUS «TJIaBHAs MOATrpyIna
(A-rpynma)» u «mobouHas noarpynna (b-rpynma)», manble u OoJbIIMe



NEPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOPbIE HWMEIOTCSI B TalnHIe
«Ilepuoanueckas cucrema xumuueckux siemeHtoB [I. U. MengeneeBay c
YHUCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XHMMHYECKHX JJIEMEHTOB
(cocTaB W 3apsn sapa, 0OIIee YUCIIO AJIEKTPOHOB M paclpenesieHue UX Mo
AJIEKTPOHHBIM CIIOSIM);

e KJIacCU(PUIMPOBATH XHUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIECTBa,
XMMHUYECKHE peakuuu (10 YHUCIy M COCTAaBy YYaCTBYIOUIMX B pEaKIUU
BEUIECTB, MO TEII0BOMY 3D PexTy);

e XapakTepu3oBaTh (ONMHMCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBAa BEILECTB
pa3NUYHBIX KJIACCOB, MOATBEp)KJIas OMHCAHHUE MPHUMEpPaMU MOJEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

e IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH IPOTEKAaHUS XUMHUYECKUX IpPEBpalllcHUd B
Pa3NUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTEJIBHYIO MOJEKYSIPHYIO M MOJSPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOro »3JeMeHTa 1o QopMmylie COeIUHEHus,
MacCOBYIO JOJIIO BEILIECTBA B pacTBOPE, IPOBOAUTH PACUETHI MO YPaBHEHUIO
XUMHYECKON peaKklinu;

e TPUMEHATH OCHOBHBIC OIEPALMU MBICIUTEIHHOU AEITEIHLHOCTH — aHAIHN3 H
CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEMATU3allNI0, KJIacCU(PUKAIUIO,
BBISIBJICHUE TPUUYMHHO-CJICICTBEHHBIX CBf3€M — 11 M3y4eHHUs CBOICTB
BEIIECTB U XUMHUYECKUX PEAKIINil, €CTeCTBEHHO-HAYYHBIE METOABI MMO3HAHUS
— Hal0mo/leHue, M3MEpPEeHHe, MOJCIMPOBAaHUE, JKCIEPUMEHT (peaylbHbI U
MBICJIEHHBIH);

e CIIEJOBAaTh IPaBUJIAM I10JIb30BAHUS XUMUYECKOW MOCYA0M M J1abOpaTOpHBIM
o0opynoBaHMEM, a TaKXe TMpaBWiIaM oOOpalleHusi C BELIECTBAMH B
COOTBETCTBUM C  MHCTPYKUMSMM IO  BBINOJHEHUIO  JIADOpPaTOPHBIX
XMMHYECKHUX OIBITOB MO TMOJYYECHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOpOJa), MPUTOTOBICHUIO PAacCTBOPOB C ONPEACIEHHON
MacCcOBOHM J10JIe pacTBOPEHHOI'O BEUIECTBA, IJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHUE HKCIEPUMEHTHI IO PACMO3HABAHHUIO PACTBOPOB MLIEIOYEH H
KHCJIOT € MOMOUIBI0 MHJIUKATOPOB (JIAKMYC, (peHOI(PTAICHH, METUIIOPAHXK U
Apyrue).

K koHiy oOydyenus B 9 kiacce NmpeaMETHbIE pe3yjbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YyUYAIOIIMXCS YMEHUM:

e PACKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHSITHIA: XUMAYECKUI IJIEMEHT,
aToM, MOJIEKY/a, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTENEHb OKHCIIEHUS,



XUMUYECKasl PEAKIUsl, XUMHUUYECKasi CBsA3b, TEIIOBOM 3((EKT peaKkiiuu, MOJib,
MOJISIPHBIN 00BEM, pactBop, AIEKTPOJIUTHI, HE3JIEKTPOJIUTHIL,
AJIEKTPOJIMTUYECKAS] JUCCOIMAIMS, PEaKIIMU UOHHOTO OOMEHa, KaTrajliu3aTop,
XUMHUYECKOE  paBHOBECHE, OOpaTUMble M  HEOOpaTUMBbIE  PEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLIMH, OKUCIIUTENb, BOCCTAHOBUTEID,
OKHCJIEHWE W BOCCTAHOBJICHHE, aJUIOTpOMNus, amM(OTEpHOCTh, XUMUUYECKas
CBA3b (KOBaJICHTHAsl, UOHHAs, METAJUINUECKas), KPUCTAUIMYECKAsT PEIIETKA,
KOppO3Usl METAIIOB, CIUIABbl, CKOPOCTh XMMHUYECKON pPEaKIMHu, MPEACIbHO
nonyctumas konrentparus [1/IK Bemectna;

WUTIOCTPUPOBAaTh  B3aMMOCBSI3b  OCHOBHBIX ~XHMHWYECKHX TOHSITHH H
NPUMEHSThH 3TU NOHATHUS MPU ONMCAHUM BEUIECTB U UX NIPEBPAILECHHUI;
UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUs (DOPMYJT BEIIECTB
Y YPAaBHCHUN XUMUYECKUX PEAKIINI;

ONPEAENSATh BAJCHTHOCTh U CTEIECHb OKHCICHHUS XMMHYECKUX 3JIEMEHTOB B
COCAMHECHUSAX  PAa3JIMYHOIO0 COCTaBa, IPUHAMICKHOCTh  BEIIECTB K
oTpeeIEHHOMY KJIacCy COCIMHEHUM 1Mo ¢opMyraM, BUI XUMUYECKON CBSI3U
(koBaJIeHTHAsl, MOHHAsl, METAJUIMYECKasi) B HEOPraHWYECKUX COCIUHEHUSX,
3apsiJ] MOHA M0 XUMHUYECKON (hopMmyrie, XapaKTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUM, TUTT KPUCTAUTNYECKOU PEIIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBaTh cmbich Ilepuognueckoro 3akona JI. WM. MenneneeBa wu
JNEMOHCTPUPOBATh €ro TMOHUMAaHUE: ONHUChIBATh W  XapaKTEepPU30BaTh
tabimunyio popmy Ilepmonnueckold CHCTEMBI XHUMHUYECKHUX JJIEMEHTOB:
paznuyaTh TOHATHS «TJaBHas mnoarpynna (A-rpynma)y u  «moOo4yHas
noarpynna (b-rpynma)», waneie W OOJbIIME TNEPUOIBI, COOTHOCUTH
0003HAYEHUSI, KOTOPHIE UMEIOTCSI B MEPHOJUIYECKON TAOIHIIE, C YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB H
3apsif sapa, o0IIee YKCIIO JISKTPOHOB M PACTIPEACIICHUE UX TI0 AJICKTPOHHBIM
closiM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
AJIEMEHTOB M HMX COCIAMHEHUW B TPENeENaX MajblX NEPUOJIOB U TJIABHBIX
MOATPYII C Y4ETOM CTPOEHHUS UX ATOMOB;

KJIacCU(UIIUPOBATh XMMHUYECKHE DJIEMEHTBhI, HEOPraHMYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKCIy U COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEIIECTB, MO TEIIOBOMY 3(M(eKTy, Mo HU3MEHEHHUIO0 CTENeHEH OKHUCICHHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHEUU(PUUECKUE XUMHUYECKUE
CBOMCTBAa TPOCTBIX U CIOXHBIX BEIIECTB, TMOJATBEpPXKJas OMKUCAHUE



IpUMEPaMH  MOJICKYIIIPHBIX W HWOHHBIX YpPaBHEHWW COOTBETCTBYIOIIHMX
XUMUYECKUX PEaKInii;

COCTaBIIATh YPABHEHUS DJICKTPOIUTHICCKON TUCCOIHAIIMN KHUCIIOT, IeTOUeH
¥ COJICH, TIOJHBIC W COKpAaIIEHHBIC YpaBHEHHS PEakIWid WOHHOTO OOMEHa,
YpaBHEHHS] PpEaKIHMi, MOATBEPKIAIONIUX CYIIECTBOBAHHE T'€HETUYECKOM
CBSI3M My BEIICCTBAMHU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEAKITUi
TIOCPEACTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTHX PEaKIUid;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TPOTEKAHUS XUMUYECKHX TMPEBPAICHUA B PA3TMYHBIX
YCIIOBUSX;

BBIYHCIISATh OTHOCUTEILHYIO MOJIEKYJISIPHYIO U MOJSIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XMMHUYECKOTO »JJeMeHTa 1Mo QopMmyse coeauHeHus,
MAacCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI TIO YPABHEHUIO
XUMHUYECKOW PEAKIINY;

coOroIaTh MpaBuUia MOJB30BAHUS XMMHUYECKOW MOCYI0N M J1abOpaTOpHBIM
o0opynoBaHMEM, a TakXke TMpaBuJia OOpallleHusi ¢ BEIIECTBAaMH B
COOTBETCTBUM C HUHCTPYKIHMSMU TIO  BBINOJHEHHUIO  JIaOOpATOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yriaeKkuciioro raza);

MPOBOJINTH PEAKIMU, MOATBEPIKIAIONIME KAUECTBEHHBIM COCTAB PAa3IMYHBIX
BCIIICCTB: PACMO3HABATh OIBITHBIM IMYyTEM XJIOPHA-, OpOMHI-, HOIW]I-,
kapOoHatr-, docdar-, cuaMKar-, cyiabhar-, TUIPOKCUA-UOHBI, KATHOHBI
AaMMOHHUSI M HWOHBI M3yYEHHBIX METAJIJIOB, NPHUCYTCTBYIONIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILIECTB;

IPUMEHSTH OCHOBHBIE OTNEPAIMH MBICIUTEILHON NEATeTbHOCTH — aHAU3 U
CUHTE3, CpaBHEHUE, 00O0OIIECHUE, CUCTEMATU3AlIUIO0, BBISIBIEHUE MPUYUHHO-
CIICICTBEHHBIX CBSI3€H — IS M3y4EHUS CBOWCTB BEIIECTB M XUMHUYECKUX
peakliuii, €CTeCTBEHHO-HAay4yHbIE METO/Abl I[IO3HAaHUS — HaOJIOJCHHUE,
U3MEpEeHne, MOJIETUPOBAHKE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBII).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KIIACC
KoaundecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KoHTpoJbHbIe IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pasnea 1. [lepBoHayajibHble XMMUYECKHE TOHATHS
XuMus — BaxkHast 0071aCThb
11 €CTECTBO3HAHUS U 5 5 bubmmoreka [{OK
' MPaAKTUYECKON JeATEIIbHOCTH https://m.edsoo.ru/7f41837c¢
YyeJIoBeKa
BemiecTBa 1 XuMHUYECKHUE bub6mmoreka [JOK
1.2 15 1
peakimu https://m.edsoo.ru/7f41837c¢
Wroro no pazneny 20
Pa3nen 2. BaxkHeliine npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
91 Boznyx. Kucnopon. [Tonsitue 6 bu6moTteka [JOK
' 00 okcumax https://m.edso0.ru/7f41837¢
Bogopon. [lonsitue o kuciaorax bu6moreka [JOK
2.2 8 1
H COISIX https://m.edso0.ru/7f41837¢
Bopa. PactBopsl. [TonsiTHE 00 but6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837c¢
54 OCHOBHBIE KJIACCHI 1 1 1 bu6moreka IIOK
' HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnyeckuii 3aKoH U
[Tepuoanyeckas cucrema

bubmmoreka [IOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aroma
XuMH4UecKas CBAI3b. BuG 1OK
NOJINOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
but6mmoreka [JOK
141 15
TOTO O pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa LHOK
P p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO HACOB I10 68

ITPOTPAMME



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

9 KUIIACC

KosauuecTBo 4yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TemM uudposbie
Ne i/mt P KonrTpoasbnbie | IlpakTuyeckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcesl
Pa3zpnes 1. BeiecTBO M XUMHYECKHE peaKkUM K
11 [ToBTOpEHUE U yriyOiieHue 3HAaHU I 5 1 bubmmorexa [IOK
' OCHOBHBIX Pa3JIeJ0OB Kypca 8 KJiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmotexa [JOK
' peaximit https://m.edso00.ru/7f41a636
DJIEKTPOJIMTHYECKAS TUCCOLMALUS. bubmuorexa [IOK
1.3 8 1 1
XUMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmotexa [JOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso00.ru/7f41a636
OO01mas XxapakTepUCTUKa XMMHYECKHX
2.2 anemeHnToB VIA-rpynmsl. Cepa u eé 6 bubmioreia LTOK
' PYTHIRL. &P https://m.edso0.ru/7f41a636
COCIMHEHHUS
OO0miast XxapaKTepuCTUKAa XUMUY ECKIX
2.3 anemMeHToB VA-rpynnsl. A3zort, Gpocdop u ux 7 1 bu6amorexa [IOK
' PyHAL ’ P https://m.edso00.ru/7f41a636
COCJTMHECHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [IOK
' . PYTIIHL. poa https://m.edso00.ru/7f41a636
KPEMHUI U UX COCTUHEHUS
Wroro mo pazneny 25



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

Pa3zgea 3. Mera/LiIbl M HX COCAMHEHUSA

bu6mmoreka [JOK
. 5 4
3.1 Obmme CcBOACTEA METALIOB https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
. i 1
3.2 Baxxueiinme MeTanisl U UX COSTUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pasaeny 20
Pa3znen 4. XuMus u okpy:kamwmas cpeaa
4.1 B aTepHalibl B )KU3HU YeJIOBEKa 3 bubmorera HOK
' CliecTBa it Matep https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bhe 3 bubmoteka IJOK
PBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuectBo yacos JIEKTPOHHBIE
Ne ara ugposbie
Tema ypoka Konrpoabnsie | IIpakTuueckue A tabp
n/n Bcero u3ydeHus | oOpasoBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 IIpenmer xumun. Posib XuMUM B )KU3HU 1 bu6mmoreka [JOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTe 0 MeTOaX MTO3HAHUS B XUMHUHU 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d227e
[Ipaktueckas padorta Ne 1 «IIpaBuna
3 paboThI B TaOOPATOPUH U TPUEMBI 1 bubmotexa [JOK
oOpatieHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrtele BemecTa U cMecH. CriocoObl bu6moreka [JOK
4 . 1
pasziesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padorta Ne 2
5 «Pa3genenue cmeceit (Ha mpumepe 1 brbmorexa [TOK
A . PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBL I MOTICKY IRt https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMUYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie ¥ CIIOXKHBIC BEIIECTBA 1 bu6mmorexa [IOK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 butmmorexa [IOK

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
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3aKOH NOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 X .B
umMiieckas popuyna. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOcCHUTENbHAs aTOMHas Macca. bubmotexa [JOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edso0.ru/ff0d323c
12 MaccoBas 1019 XUMHYECKOT'0 bubmioreka [IOK
3JIEMEHTA B COEIUHEHNU https://m.edsoo.ru/ff0d350c
13 KommnuecrBo BemecTBa. Moib. bubmioreka [IOK
MounsipHas macca https://m.edso0.ru/ff0d5230
14 DOu3nYeCKne U XUMUYECKUE SBJICHUA. bubmoteka [JOK
XUMHUYECKasl peaKIust https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 yclIOBHS TPOTEKAHUS bubmuotexa [JOK
15 N
XUMHUYCCKUX PeaKIHit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konuuectsa, Macchl
17 BEIIECTBA MO YPAaBHEHUSIM XUMUUECKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanus XuMuaeckux peakuui
18 (coenuHeHUs1, pa3JIOKEHUS brbmorexa [TOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBIi1-
19 sHIukIoneauct. O6o01IeHne u bubmmorexa [JOK
AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3allusl 3HAHUI
20 Kontponsnas padora Nel mo teme bubmmorexa [IOK
«BelecTBa 1 XUMUYECKHE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmeck razos. Cocras bu6mmoreka LIOK

Bo3ayxa. Kuciaopong — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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npoctoe BemecTBo. O30H

dusnyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIopoa (peakuu OKHCIEHUS butmmorexa [IOK
poia (peaki ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoObI TOJYYEeHHSI KUCI0pO/ia B
23 JIaH60 aTE; r;; ZqHHOMBIMHeHIi{(iTH bubmorexa [HOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciaopona
Tennooii 3¢ pexT xumMuueckoi
94 peakiuu, MOHATHE O bubmioreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
IHJIOTEPMUICCKIX PEAKITUSIX
TomnuBo (HehTh, yrojlb U METaH).
25 3ar ;13H61§He¢1;03 yxa CIOCOOBI c)ero bubmorera IIOK
P AYES, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
IIpaktnueckas pabora Ne 3 mo reme
26 «IPIOJI YeHHE U I;061/1 aHHE KHCIIopoaa bubmorera IOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
97 Bonopon — 35eMeHT u mpoctoe bubmmotexa [IOK
BeecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMHYECKHIE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHe 0 KUCITOTaX M COJIAX bubmorexa TIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOblI oJTy4eHHs BOIOPO/Ia B bubmotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktnueckas pabora Ne 4 mo Teme
P P bu6moreka [JOK
31 «Ilonyuenue u cobupanue BOAOpPoOaa,

HU3yYEHUE ETO CBOWCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MounsipHblil 00bEM Ta30B. 3aKOH

bu6mmoreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEII[ECTBA T'a3a MO €ro N3BECTHOMY butmmorexa [IOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 YpaBHEHHUIO PEAKI[MU Ha OCHOBE 3aKOHA bubmioreia LTOK
i https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI Ta30B
35 duzrUecKre U XUMUYECKUE CBOMCTRA bu6moreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TloHsiTue 00 bubmoteka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBoputens. Hacwlnmenunle
37 u HeHaCbIIieHHBIIC) pacTBOpbl. MaccoBast bubmmorexa IIOK
https://m.edsoo.ru/ff0d5b40
JIOJIsI BEI[ECTBA B PaCTBOPE
[Ipaktueckas padorta Ne 5 mo teme
38 «IIpuroroBiieHre pacTBOPOB C bubmotexa [JOK
OIpeeNnEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOT'O BEIIECTBAY
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTa, KJIacCupuKaus, bubmioreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: cOCTaB, Kiaccupukanus, bubmoteka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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ITony4yenue 1 XuMHUYECKHE CBONCTBA

bu6mmoreka [JOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomyueHue U XMMHUYECKHE CBOMCTBA bu6mmoreka LIOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conn (cpenHue): HOMCHKIATYPA,
46 cnocoébﬁ)non )CHI/IH XI/IMH‘ZZEKHC bubmorexa HOK
y A https://m.edso0.ru/00ad9474
CBOMCTBA
[Tpaktryeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME bu6nmunoreka [JOK
«OCHOBHBI€ KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEITHEHUN
48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHrEe U CUCTEMATHU3ALMS 3HAHUH
. H https://m.edso0.ru/00ad9ch?2
KonTtponbsnas pabora Ne3 mo reme
50 "OCHOBHBIE KJIaCCHI HEOPraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUM
[lepBbie MONBITKY KJIaCCU(PUKALIUH
51 XHMHYECKHUX 3JIeMEHTOB. IlorsaTue o bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[Tepuognueckuii 3aK0H U
bu6mmoreka [JOK
52 [Tepuonuueckas cucTeMa XUMUYE€CKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. V1. Menneneena
b K
53 [lepuonpl, rpymnmnbl, HOATPYIIIIBI nomorexa O

https://m.edsoo.ru/00ada52c
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Crtpoenne atToMoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 sinep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK
55 aToMOB 3JieMeHTOB [lepronnueckoi bubmorexa [JOK
https://m.edso0.ru/00ada6bc
cuctembl . 1. Menaeneera
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. . https://m.edsoo.ru/00ada824
Menneneena
3nayenue [lepuoanueckoro 3akoHa aJis
57 pa3BuTHA HaAyKu U npakTuky. 1. 1. bubmuorexa LIOK
MeunneneeB — y4y€Hblil, mefaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
PesepBHbIii ypok. O6001IeHNHE 1
58 CI/ICTIe)MaTI/I?s;,III,I/ISI 3HaHH;IH / bubmiorexa LTOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepounasi pabota
Kontponsnas padora Ned mo teme
59 «CtpoeHue aToMa. XMMHUECKasl CBSI3b» brbamorexa [IOK
. https://m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepodHasi pabora
60 DJIEKTPOOTPUIIATEIILHOCTh ATOMOB bubmmorexa [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6munoreka [JOK
61 Honmas xiMirieciast cossp https://m.edsoo.ru/00adac34
62 KoBanenTtHas nmoJyisipHas Xumuueckas bubmuotexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenmonspHass XUMHAYeCKas bubmuoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrelleHb OKHCIICHHS Bbu6moreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTENBbHO-BOCCTAHOBUTEIIbHbBIE 1 bubmotexa [JOK
peakuuu https://m.edso00.ru/00adb076
bu6mmoreka [JOK
66 O 1
KHCTHTEIH 1 BOCCTAROBHTEH https://m.edsoo.ru/00adb076
Pese i1 ypok. O0001eHNE
PBHBIT YP ?l e bu6moreka [JOK
67 cucTeMaTHU3allMs 3HAHUU 110 TEME 1
https://m.edso0.ru/00ad9cb?
«Ctpoenne aToMa. XUMUIECKasl CBSI3b)
Pe3epBHblii ypok. O0001IEHNE U bubmmoreka LIOK
68 . 1
CHCTEMATHU3ALNS 3HAHUHA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosauuyecTBo yacos DJIeKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Koutpoabubie | IlpakTHueckue
n/n Bcero u3ydeHus | oOpasoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ieprognyeckuil 3aKoH.

1 Ilepunonnueckas cucrema 1 bu6mmorexa IIOK
XUMUYECKuX ayieMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHYECKUX 3JIEMECHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmotexa [JOK
HEOPraHUYEeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMuueckoi CBSI3M U TUTTBI 1 bubmotexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbhas pabora Nel o reme

) «IToBTOpEHME N yriTyOaeHne 3HAaHUN 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay

6 Knaccuukanus XuMudeckux 1 bubmioreka [IOK
peaKuuii Mo pa3IMuHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTe O CKOPOCTU XMMUUYECKOU

7 eakuuu. [IoHITHE O TOMOrE€HHBIX U 1 Bubmiorexa HOK
P ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PeaKIusIx
[TonsiTHE 0 XUMHUYECKOM PaBHOBECHUHU.

bu6mmoreka [JOK
8 @dakTopsl, BIUSIONME HA CKOPOCTh 1

XUMHYECKOU pC€aKuun U MOJOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O paBHOBCCHA

OKHCIIUTEIbHO-BOCCTAHOBUTCILHBIC

bu6mmoreka [JOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTUYECKON
10 uccommanuu. CUIILHBIE U clia0ble Bubmiorexa HOK
A 1AL https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HMounble ypaBHEHUS peaKIni bubmorexa IIOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEICTABICHUN bubmorexa HOK
pvn https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTHUECKOM TUCCOIIUALINH
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 peacTaBIICHU 00 Bubmorexa IOK
et . https://m.edsoo.ru/00add8b2
BIEKTPOTMTUYECKON U CCOLIHAIIUU
14 IlonaTue o rugponnse comueit bubmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o0011IeHNe U CHCTEeMaTH3AIUS bubmotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Pemenne sxcriepuMeHTaILHBIX bubmorexa TOK
P https://m.edsoo.ru/00addbfa
3a7a4»
KonTtponbhas pabora Ne2 o reme
17 «DIIEKTPOJIMTHYECKAS JUCCOUAIHS bubmorexa HOK
p ’ https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKITUU B PACTBOPAX)
OO611ast XapaKTepUCTHKA rajor eHOB.
18 XuMHUYECKUE CBOMCTBA HA IIPUMEPE Bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XnopoBonopoa. CossiHast KUCIIOTAa, bubmorexa [IOK
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XUMUYECKUE CBOMCTBA, MOJIyYECHUE,

https://m.edsoo.ru/00ade104

MIpUMEHEHUE
[Ipaktueckas padorta Ne 2 mo teme
20 «ITomyueHue CONSTHON KUCIIOTHI, bubmorexa [JOK
o https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIHM, €CIIM OJIUH U3 bubmorexa TIOK
https://m.edsoo.ru/00ade488
peareHToB JaH B H30BITKE
99 OO6m1ast XxapakTepUCTHKA SJIEMEHTOB bubmuotexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANnOTpONHbIE MOAU(DHUKAIIUU CEPHI.
23 Haxoxienue cepsl U €€ CoeIMHEHUI bu6nmunoreka [JOK
B IpUpojie. XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoj10po/1, CTpOCHUE, bubmoteka IJOK
(bu3NYECKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckne 1 XUMHUYECKHe butmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMECHCHHE
XUMHYECKHUE PEAKINH, JIeKALIE B
OCHOBE MPOMBIIIIEHHOTO CcIToco0a
26 MOTYYEHUS CEPHON KUCIIOTHI. bubmuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXalolleh cpeibl COeIUHEHUSIMU
cepbl
97 Beraucnenne MaccoBoi 10JIM BIXOAA bu6mmoreka [JOK
MPOAYKTA PEAKLUN https://m.edsoo.ru/00adec8a
28 OO6m1ast XxapakTepUCTHKA SJIEMEHTOB bubmotexa [JOK
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VA-rpynnsl. A30T, pacnpocTpaHEHUE
B IIpUpOC, PU3NYECKUE U
XUMHYECKUE CBOKWCTBA

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

AmMHak, ero Gu3n4ecKue u

bu6mmoreka [JOK

29 XUMHYECKHE CBOMCTBA, IOJyICHUEC B
e https://m.edso00.ru/00adf004
MIPUMEH CHUE
IIpaktnueckas padora Ne 3 mo Teme
30 «Hpon YyeHHe aNI[)MI/IaKa HU3yYEHUE ero brbmorexa [TOK
. Y > 13Y https://m.eds00.ru/00adf180
CBOICTBY
31 A3zoTHas KHCIIOTa, € PU3nYecKue u bubmuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHuE HUTPATOB U COJIEM
aMMOHHUS B Ka4€CTBE MHUHEPAJIbHBIX
32 o0peHnii. XuMU4YeCcKoe bubmorexa [JOK
yAOOP ’ . https://m.eds00.ru/00adf518
3arpsi3HCHUE OKPYKAIOIICH CpeIbl
COETMHEHUSIMU a30Ta
®docdop. Oxcun pocdopa u
33 (bocg)o pHaSI KI/ICJI((I))Ta (b(bI/II)sH(q\e/:z:Kne u brbamorexa [IOK
p o https://m.edso00.ru/00adf68a
XHUMHYECKHE CBOMCTBA, MOJTydECHUE
Hcnonp3oBanue pocharos B
34 KauecTBE MUHEPAJIbHBIX y100peHui. bub6mmorexa IIOK
3arpsi3HeHHE PUPOTHON CPeJIbl https://m.eds00.ru/00adfc20
¢dbocdaramu
VYriepona, pacnpocTpaHeHHE B
35 pu ]3) e E)I/ISI/II‘)IGCKII)/IC U XUMUYECKHUE bubmorexa [JOK
p P Ae https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcunel yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMUUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoNoruueckrue mpodIeMsl,
CBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHas KUCIOTA U €€ COJIU bubmorexa [JOK
https://m.eds00.ru/00ae006c
[IpakTueckas pabota Ne 4 mo reme

38 "[lonyueHue yriaeknuciaoro rasa. bubmmorexa [IOK
KauecTtBenHas peakius Ha KapOoHaT- https://m.edso00.ru/00ae027e
noH"

[TepBoHavabHBIE TOHATHS 00
39 OPraHUYECKUX BEIECTBAX KaK O bubmorexa HOK
P https://m.edsoo.ru/00ae054e
COCIMHEHHUSX yTiepoaa
40 Kpemuuii u ero coenuaennsa bubmorexa HOK
P https://m.edsoo.ru/00ae080a
[IpakTrueckas padbora Ne 5. Pemenue
JKCIIEPUMEHTAJIbHBIX 3a/1a4 MO TeMe bubmmorexa [IOK

41 .

«Baxkuenmme HeMeTaJlJIbl U UX https://m.edso0.ru/00ae0bf2

COCITMH CHHUSI

KonTtponbnas pabora Ne3 o reme

42 «BaxkHeunmme HeMeTaJlIbl U UX bubmorexa TIOK

https://m.edsoo.ru/00ae0el8

COEITMHCHUS

OO6m1ast XapakTeprCTHKa XUMUYECKHUX

3JIEMEHTOB — METAJIJIOB.

43 MeTtannuyeckas CBsI3b U bubmoteka [JOK
MeTaJUIM4YecKask KpUCTAJUINY €CKas https://m.edso00.ru/00ae103e
pemérka. dusnyeckue cBorcTBa
METaJJIOB
XUMHUYECKHE CBONCTBA METAIJIOB.

. bubmoteka [JOK

44 DNEKTPOXUMHUUYECKHUH psJl

HANPsLDKEHUN METAJIOB

https://m.edsoo0.ru/00ael1156
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OO61me crocoObl MOydeHUS
MertaiuioB. CrutaBbel. Beraucienus 1mo

45 aBHEHUAM XUMHYECKUX PEAKIIUN Bubmorexa HOK
P PCAKHHH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COJACPIKUT
MpUMECH
46 TToHaTHE O KOPPO3UHU METAIIOB bubmorexa LHOK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [JOK
47
[enotrerte meTamer https://m.edsoo.ru/00ael4b2
48 OKcuabl U TUIPOKCHUIBI HATPUSI U bubmioreka [IOK
KaJIus https://m.edsoo.ru/00ael4b?2
49 IllenoyHO3€MeETbHBIE METAIIIBI — bu6mmoreka [JOK
KaJIBLIUHA ¥ MarHui https://m.edsoo.ru/00ael15e8
50 Baxnelimue coequHeHns KaabIUs bubmnorexa ITOK
e H https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATA3ALHS
3HAaHUH
JKEcTKOoCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
52
yCTpaHEHUs https://m.eds00.ru/00ae1886
[TpakTryeckas padota Ne 6 1o Teme
53 "XKEcTKOCTh BOIBI U METOMLI €€ bubmmorexa HOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmioreka [IOK
54 A 7
JEOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIiCTBa OKCHJIA U bubmuoreka LIOK
TUAPOKCHJIA https://m.edsoo.ru/00aelc64
56 eneso bubmoteka [JOK

https://m.edsoo0.ru/00ae1d86
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OKcuabl, THAPOKCUJIBI M COJIH JKeie3a

bu6mmoreka [JOK

> (I u xenesa (M1) https://m.edsoo.ru/00ae35e6
58 O6o0011eHNe U cucTeMaTU3aIus
3HAHUHN
[Ipaktuueckas padota Ne 7. Pemienue
59 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«BaxkHeiime MeTaibl U X https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Brruucnenus mo ypaBHEeHUSIM
XUMHUYECKUX PEAKIIH, €CIIM OJIUH U3
60 peareHToB JaH B U30bITKE NN bubmuorexa LIOK
COAEPXKUT npuMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM 10JIM BBIXO/A MPOIYKTA
peakuuu
61 O6o0011eHNe U cucTeMaTH3aIus
3HAHUHN
Kontponbsnas pabora Ned mo reme
62 «BaxHeiime MeTaIbl U UX
COEJTMHCHUS
63 BemecTBa 1 matepuansl B bu6mmoreka [JOK
MOBCEIHEBHOU KU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmuorexa [IOK
OKpY’KaroIen cpesibl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuorexa LIOK
9KOJIOTUYECKUX MTPOOIeM https://m.edsoo.ru/00ae4270
Pe3epBHblii ypok. O00011eHNE U bu6mmorexa LIOK
66 .
CHUCTEMAaTHU3allUs 3HAHUHU https://m.edso0.ru/00ae0dOa
67 Pe3epBHbIii ypok. O0001IeHNE U bubmorexa [IOK
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cucTeMaTu3anysa 3HaHUuU

https://m.edsoo.ru/00adb33c

68

PesepBHbIii ypok. O0001IeHNHE 1
CUCTEMAaTH3alMsl 3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O
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IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KUIACC
Kon .
IIpoBepsieMble IpeIMeTHBIE Pe3yIbTATHI OCBOCHHS 0CHOBHOM
NPOBEPSIEMOT0 .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJbTara
1 [To Teme: «IlepBoHauUaIbHBIC XUMUYESCKHE TTOHSTHSI»
PacKpBIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHATHI: aTOM, MOJEKYyJa,
XAMHUYECKUH 3JIEMEHT, IPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, CMECh
(omHOpOIHAS ¥ HEOHOPOIHAS), BAJICHTHOCTh, OTHOCHTEJIbHASI ATOMHAS U
MOJICKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca,
11 MaccoBasl JIOJNS XHUMHYECKOTO JJEMEHTa B COCIUHEHUH, MOJISIPHBINA
' 00bEM, XUMHUECKass peakius, KIACCH(PUKANUS PpeaKIid: peaKkiuu
COCMHEHHMSI, PEAKIMH pa3NOKEHHs, PEaKIUU 3aMEelICHHs], PEaKIuu
oO0MeHa, 3K30- U PHJOTEPMUYECKHE PeaKInH, TeII0Boi dddekT peakmmu,
pacTBOp, MaccoBas J0Jii BemlecTBa (TMPOLIEHTHAs KOHIIGHTpAlus) B
pacTBope
12 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHH H
' MPUMEHSTH ITH MMOHSTHS IIPU OIMCAHUH BEIIECTB M UX MPEBPAIICHUN
13 UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJCHUs (hopmyn
' BEIIIECTB U YPAaBHCHUN XUMHUYECKUX PEaKIIUN
14 PacKpBIBaTh CMBICI 3aKOHOB COXPAHECHHUs MACChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOT'O YYCHHSI, 3aKOHAa ABOTaipo
1.5 OTIPEIENSATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COSTUHEHUSIX
16 KJIacCU(UIIMPOBATh XMUMHYECKHE peakiuuu (M0 4YHCIy U COCTaBy
' YYaCTBYIOIIMX B PEAKIIMH BEIECTB, MO TEIIOBOMY 3P PeKTy)
17 BBIUHCIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
' BEILIECTB




1.8

BBIUUCIIATh MAaCCOBYIO [JOJIIO XMMHMUYECKOTO »JJIeMeHTa 1o Qopmylie

COCIIMHCHUS,

1.9

BBIYHCIIATh MAaCCOBYIO JOJIIO BECIICCTBA B paCTBOPC

1.10

MNPUMCHATh CCTCCTBCHHOHAYUYHBIC METOAbI IMMO3HAHHUA — Ha6J'IIO)IeHI/Ie,

M3MepeHne, MOJICIMPOBAHNE, SIKCIIEPUMEHT (peasibHbIN U MBICIIEHHBIN)

ITo Teme: «BaxxHemume NpEACTABUTCIIN HCOPIraHNYICCKHUX BCUICCTB»

2.1

PacCKpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKHUX MTOHSITHIH: OKCHA, KHUCJIIOTAa,

OCHOBAaHHE, COJIb

2.2

OonpeACIATb MNPUHAMICKHOCTL BCHICCTB K OHpeHCHéHHOMy KJ1accy

COEAMHEHUH 110 popMyiamMm

2.3

I(J'IaCCI/I(i)I/IHI/IPOBaTB HCOPraHn4eCCKue BCIICCTBA

2.4

XapaKTepru30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MTOATBEPIK s OIHCaHue npuMepamMu

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOINX XUMUUECKUX PEAKLIMI

2.5

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
CcOoCTaBa, BO3MOXHOCTH IIPOTEKAHMsSI XUMHUYECKUX IIPEBPAILECHUA B

Pa3JIMYHBIX YCIIOBUAX

2.6

clenoBaTh  MpaBWIaM  TOJb30BAaHUS ~ XMMHYECKOW  TOCYIOH H
nabopaTOpHBEIM O0OpPYAOBaHMEM, a TakKKe IMpaBUjaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUAMH IO BBIIOIHEHUIO
nab0paTOPHBIX XWMHUYECKHX OIBITOB MO TMOJYYEHHIO U COOHUpaHUIO
ra3oo0pa3HbIX BeEMIECTB (BOXOpPOJAa W KHUCJIOPOIA), IPUTOTOBICHHIO
pacTBOpPOB C OMPENENEHHON MAacCOBOM JOJIEN PACTBOPEHHOIO BEILIECTBA,
IJJAHUPOBAaTh M MPOBOJAUTH  XMMHYECKHME  DKCIHEPUMEHThl IO
pacno3HaBaHUIO PACTBOPOB LIEJIOYEH U KUCIOT C OMOILBIO UHANKATOPOB

(maxmyc, GeHondTanenH, METUIOPAHXK U APYTHUE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peakuuu

I[To Tteme: «Ilepmognueckuit 3akoH wu Ilepuomnueckas cucrema
xumuueckux snemeHtoB J[. M. MenaeneeBa. CTpoeHuE aTOMOB.

Xummaeckast CBsI3b. OKHMCINTEIHEHO-BOCCTAHOBUTEIILHEIC PEaKIum»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX XHMHYCCKHX MMOHSTHH: AApO aroma,
JJIEKTPOHHBIM  cjol aTomMa, aToMHas oOpOuTalb, paguyc aToma,

XUMHUYCCKas CBA3b, IIOJKIpHAd W HCHOOJsIPpHAs KOBAJICHTHAsA CBs3b,




SJICKTPOOTPULATCIIBHOCTh, HOHHAA CBA3b, MOH, KATUOH, aHWOH, CTCIICHb

OKHCIIEHUS
3.2 KJIACCU (PUIIMPOBATH XUMUYECKUE DJIEMEHTBI
OMHCHIBATh M XapaKTepu3oBaTh TabmuuHyr Qopmy Ilepuogndeckoit
CHUCTEMbl XHMHMUYECKHX D3JIEMEHTOB: pa3linyaTh TMOHSITUS «TJIaBHas
3.3
noarpynmna (Arpynna)» u «nodounas noarpynna (brpynna)», «mansie» u
«O0JIBIIIKE» TTEPHOIBI
packpeiBaTh cMbicn Ilepmommueckoro 3axkona JI.M. Menneneesa:
3.4 JEMOHCTPUPOBAaTh I[OHUMAHUE IEPUOJNYECKOM 3aBUCUMOCTU CBOMICTB
XUMHUYECKUX 3JIEMEHTOB OT UX NosiokeHus B [lepuoauueckoit cucreme
COOTHOCUTh  O0OO3Ha4YeHWs,  KOTOpble  HUMEITCi B Tabuuie
«Ilepmoanueckas cucrema xumMudeckux 3ieMeHToB .M. MenneneeBa» ¢
3.5 YUCIOBBIMU  XapaKTEpPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB ® 3apsn sApa, oOIiee 4YuCciIo JJIEKTPOHOB U
pacrpeeieHue UX MO JIEKTPOHHBIM CIIO0SIM)
3.6 OIpeNENATh CTENEHb OKMCIIEHUS 3JIEMEHTOB B OMHAPHBIX COETUHEHUX
37 ONpEeNeNsATh BHJ XMMHUYECKOM CBA3M (KOBaJCHTHAasT U MOHHAasi) B
' HEOPraHUYECKUX COEINHEHUAX
9 KIIACC
Kon .
IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
NpoBepsIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O 00111ero 00pa3oBaHus
pe3yabTara
1 ITo Teme: «BemiecTBO U XUMHUYECKask PEAKITHS
pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSATHH: PacTBOD,
AIIEKTPOIUTHI, HEIICKTPOIUTHI, DIEKTPOIUTHYECKAs JAUCCOIHAIIHS,
peakiuy HMOHHOIO OOMEHa, KaTalu3aTop, XWMHUYECKOEe paBHOBECHUE,
11 o0paTuMble U HEOOpaTUMbIE PEAKIIUU, OKHCIIUTEIbHOBOCCTAHOBUTENIbHbBIE

peaKIiK, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTaHOBJICHHE,
almoTponus, aMmpOTEPHOCTh, XUMUYECKasi CBsA3b (KOBAJICHTHAsl, MOHHAS,
MeTaJUIMYecKasi), KpUcCTaJUIMueckass pelérka, CIJaBbl, CKOPOCTh

XUMUYECKON peaKnU




1.2

HWIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XWUMHYECKHUX MOHATHH U

MPUMCHSATD 3TH NOHATUSA TP ONIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTABIISITh YPaBHEHHUS DSJICKTPOJIUTHUYECKOW JAUCCOLUHUAIMHM  KHUCIIOT,
hieJioued M CoJel, MOJHBIE M COKpAlll€HHbIE YpPaBHEHMs peakUuil

HOHHOTO 00OMeHa

1.4

paCKpbIBaTh CYIIHOCTb OKHUCIHUTCIIbBHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MOCPEJCTBOM COCTABIICHHS AJIEKTPOHHOTO OanaHca 3TUX peakuit

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKLUU

IIo temam: «Hemeramnbl W HMX COCOUMHEHUS» M «MeTalmabl M HX

COCOAUMHCHU A

2.1

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME M CHEU(PHUECKHE XUMHYECKUE
CBOMCTBAa IMPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPXkKAas OIKCaHUE
MpUMepaMHl MOJIEKYJIAPHBIX U HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX

XUMUYECKUX PEaAKIAMN

2.2

COCTaBJIATh YPAaBHCHUA peaKuHﬁ, MNOATBCPKAAIOIIUX CYHIECTBOBAHHE

TeHETUUECKOM CBS3H MCXKAY BCIICCTBAMH PA3JIMYHBIX KJIaCCOB

2.3

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHUA,
BO3MOXHOCTU MNPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B Ppas3jIMYHBIX

YCIIOBHSIX

2.4

ClleIOBaTh  NpaBMJaM  MOJb30BAaHUS ~ XUMHUYECKOM  Mocymod U
nabopaTopHbIM 000OpyZOBaHHMEM, a TaKkKe MpaBHiIaM OOpaleHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUMSIMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XMMMUYECKUX OIBITOB [0 IOJYYEHUIO M COOMPaHHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOrO ra3a)

2.5

MPOBOANTh  PEAKIMH, IOATBEPKIAIOIIME KAYSCTBCHHBIH  COCTaB
Pa3IMYHBIX BEHISCTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHJI-, OPOMUI,
nonun, kapoonar, ocdar, cuIMKaT, Cyiabhart, THAPOKCHINOHBI, KATHOHBI
aMMOHUS, MOHBI HM3yYCHHBIX METAJJIOB, MPHCYTCTBYIOIINE B BOJIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

[To Teme: «Xumus u okpyxaromas cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xxumuueckux mnoustuit: [1JIK BemniecTna;

KOPpO3HUsI METAJLJIOB

3.2

NPpUMCHATH OCHOBHBIC OIICpAllUuH MBICJIMTEJILHOM ACATCIIBHOCTH — aHaJIu3




W CHHTE3, CpaBHEHHE, OO0O0OIIEeHHe, CHCTEMATU3AIUIO, BBHISBICHUE
HpI/I‘II/IHHO-CJ'ICI[CTBeHHBIX CBS[3€I71 — I I/I3quHI/I$[ CBOI\/'ICTB BCIICCTB U
XUMHYCCKHUX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC MCTOAbLI IIO3HAHHUA —
HaOIIO/IeHNe, U3MEpeHrne, MOACIUPOBAaHNE, YKCIIEPUMEHT (pealbHBIA |

MBICJICHHBIN )




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1

HCpBOHa‘-IaJILHBIC XUMHUYCCKHUEC ITOHATUA

1.1

HpeleeT XxuMuH. Pojib XUMHM B KM3HU YelIOBEKa. XMMHUSI B CHUCTEME HayK. Tena u

BelecTBa. u3nyecKre CBOMCTBA BEILIECTB. ArperaTHoe COCTOSAHHEC BCIICCTB

1.2

ITonstne o METOAaX IIO3HaHUA B XHMMHH. Yucreie BC€IICCTBA M CMCCH. Cnoco0On1

pasaciiCHuA cMmecei

1.3

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.

[IpocThie u cioXHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTENbHAas atoMHas macca. OTHOcUTENbHas

MOJICKYJIApHAasA Macca. MaccoBast 7011 XHMHYIECKOr 0 2JISMEHTA B COSAUHCHUH

1.5

KommnuectBo BemectBa. Monb. Moisipas Macca. B3anumMocBsI3p KOIM4€eCTBa, MacChl U
9yucla CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacu€rtbl mo ¢opmynaM XUMHYECKHUX

COEMHEHUN

1.6

®dusnyeckre U XMMUYECKHE SIBICHUA. XUMUYECKash peakius U €€ mMpu3Haku. 3aKOH
COXpaHEHHUS Macchl BeELIECTB. XHUMHUYeckue ypaBHeHus. Kiaccudukanus

XUMHUYECKUX PEAKINI (COeIUHEHNUS, Pa3JIOKEHUS, 3aMEIICHHs, 00MEHa)

1.7

XUMHUYECKUM SKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJO0H, C IpaBUiIaMu
paboTsl B 1abopatopun U npuéMaMu o0palleHus ¢ J1abopaTOpHbIM 000pPYyIOBaHUEM,
U3yYeHHE U ONMCAaHHE (PU3MUECKHX CBOMCTB 0Opa3l0B HEOPraHMYECKHX BEIECTB,
HaOmoaeHne ¢u3ndyeckux (MIaBJIeHHE BOCKA, TasHUE JIbJa, pacTHpaHuEe caxapa B
CTYIIKE, KHMIIEHHME U KOHJEHCAIUs BOJbI) M XUMHUYECKUX (IOpEHUE CBEYH,
MpOKaJMBaHWE MEIHON IMPOBOJOKH, B3aUMOICHCTBUE MeEJa C KHUCJIOTOH) SIBJICHHUH,
HAOJIOJIeHMEe W  OINMCAaHUE T[PU3HAKOB MPOTEKAaHUS XHUMUYECKUX  peaKIuil
(pa3nokeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHCJIOTHI C XJIOPHAOM Oapws,
paznoxenne ruapokcuna menu(ll) mpu HarpeBaHuu, B3aMMOIIEHCTBHE JKeje3a C
pactBopoM conu menu(ll), nzydenune crnocoboB paszgeneHus cMeceid (C MOMOIIbIO

MaruuTa, (QUIBTPOBaHHWE, BBIIAPUBAaHWE, JUCTWULALMS,  Xpomartorpadus),




IPOBEJCHUE OYMCTKU IOBAPEHHOH COJM, HAONIOJACHHE U ONMCAHUE DPE3yIbTaTOB
IPOBEJCHHUS OIbITa, WJUIFOCTPUPYIOIIErO 3aKOH COXPAHEHUS MAacChl, CO3/aHUE

MoOJeNIe MOJIEKYJI (IIapOCTEePKHEBBIX)

Baxwuelimue npeacraBuTeNM HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — a1neMeHT U IpocToe BEUIECTBO.
HaxoxneHnune kucinopona B npupose, Gpu3ndecKue 1 XMMHUUEeCKue CBOWCTBA (peakIuu
ropeaust). Oxcuasl. [Ipumenenue kuciopona. CrnocoObl MOJSydyeHHUS] KUCIOpPOAa B
nabopatopur M INpoMblnuieHHOCTH. KpyroBopor kucnopona B npupozpe. O30H —

AJUIOTPOITHAsA MOIH (bPIKaLII/ISI KHCJIOpOoJa

2.2

TenyioBolt 3QPexT XUMUUECKON peaKLHUH, TEPMOXUMHUYECKHE ypaBHEHUS, 9K30- U
SHAOTEpPMUYECKHE peakuuu. TonnuBo: yronmb M MeTaH. 3arps3HEHUE BO3IyXa,

ycuiieHHe MapHUKOBOro 3¢ dekTa, pazpylieHre 030HOBOTO CIIOS

2.3

Bonopon — anemeHT M mpocroe BemectBo. HaxoxneHue Bomoposa B IPUPOAE,
¢dusryeckre U XUMUUYECKHE CBONCTBA, IPUMEHEHHE, CIIOCOObI ronydeHus. Kucnorel u

COJIN

24

Mounsipablilt 00bEM ra3zoB. Pacuérel 10 XUMHUYECKUM YpPaBHEHUSIM

2.5

®dusnyeckue cBoiicTBa BoAbl. Bona kak pactBoputens. PactBopsl. HacbellieHHbIE U
HEHACBIIICHHbIE pacTBOPBL. PacTBOopuMOCTh BemiecTB B Boxe. MaccoBas [0
BELIECTBA B PacCTBOpe. XMMHUYECKUE CBOMCTBA BoAbl. OcHOBaHuA. Posb pacTBOpOB B
NpUpoA€ M B JKU3HU uyenoBeka. KpyroBopor Boasl B npupoje. 3arps3HeHue

IMPUPOJHBIX BOJI. OxpaHa 1 OYUCTKA IMPUPOAHBIX BOI

2.6

Knaccugukanus Heopranndeckux coeauHeHuil. Oxenapl. Knaccuduxanus okcuaos:
cosneoOpasyrolne (OCHOBHbBIE, KHUCIOTHbIE, aM(OTEpHbIE) M HecoJeoOpasyrolue.
Homenknatypa okcunoB. ®Pusmyeckue M XUMHUYECKME CBOWCTBA OKCHJOB.

HOJ'Iy‘l CHHC OKCHJ0B

2.7

OcHoBanus. Knaccudukainus OCHOBaHMH: IIETOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenknatypa ocHoBaHuil. Puzndeckue W XUMHUYECKHE CBOWCTBA OCHOBaHUU.

ITonyyenue ocHOBaHU

2.8

Kucnotel. Knaccuduxanus xkucinor. Homenknatypa kucinor. ®dusuueckue u
XMMHUYECKHE cBoMcTBa KHCHOT. Psan axtuBHoctn MeramuioB H.H. bekerosa.

[Tony4yenune kucior

2.9

Comu. Homenknatypa coiseil. ®dusnueckue M XUMUYECKHE CBOWMCTBA COJEH.

[Tony4yenue conen




2.10

I'emernaeckas CBSI3b MCXKAY KilaCCaMU HCOPraHN4YCCKUX COGZ[I/IHGHI/Iﬁ

2.11

XUMHUYECKHI IKCIEPUMEHT: KaueCTBEHHOE OIPENETICHHE COAEpXKaHUs KHCIOpOIa B
BO3/yX€, MOJyYeHHe, COOMpaHue, paclo3HaBaHHe M U3yUYEeHHE CBOWCTB KHCIOPOA,
HaOJII0/IEHNE B3aMMO/ICHCTBUS BEIIECTB C KHCIOPOJOM U YCIOBHSI BOSHUKHOBEHUS U
IpeKpalieHns TopeHus (moxapa), O3HaKOMJIEHHE ¢ 00pa3liaMi OKCHI0B M OMHCaHUE
UX CBOWCTB, MOJy4YeHHE, COOUpaHue, paclio3HaBaHUE U U3y4yEeHUE CBOMCTB BOJOPOIA
(ropenne), B3aumonelcTBue Bomopoga ¢ okcuaoMm  Menu(ll)  (Bo3moxkHO
UCIOJIb30BaHUE BUAEOMATEPUAIIOB), HAOII0J€HNE 00PA310B BELIECTB KOJMYECTBOM |
MOJIb, HCCJIEJOBAaHHUE OCOOEHHOCTEH pacTBOpPEHMs] BELIECTB C pa3IMyHOU
pacTBOPHUMOCTBIO, MPUTOTOBJICHHE DPACTBOPOB C OMpPENelIEHHON MaccoBOil moieit
pacTBOPEHHOrO BELIECTBA, B3aWMOJEHCTBHE BOJIBI C MeTaulaMd (HaTpueM U
KaJblreM) (BO3MOXKHO HMCIOJIb30BaHUE BUIEOMATEPUAIIOB), ONPEETICHHE PACTBOPOB
KACIOT M LeoYyel C IOMOIIbI HMHAMKATOPOB, MCCIEIOBaHUE O00pa3lioB
HEOPraHWYEeCKUX BEIIECTB PA3IMYHbIX KJACCOB, HAOIIO/JIEHUE HW3MEHEHUS OKpaCKu
UHAMKATOPOB B pacTBOpax KUCJIOT U IIesoYel, U3y4eHHE B3auMMOJEHCTBUS OKCUAA
menu(ll) ¢ pacTtBOpoM CepHOM KHCIOTBI, KHCIOT C MeETaulaMHu, peaKIui
HeUTpanu3anuu, TOJydeHHWE HEePACTBOPUMBIX OCHOBAaHUU, BBITECHEHHE OJHOTO
MeTajla IPYTUM U3 PacTBOpa COJH, PEIIeHHE HKCIIEPUMEHTANBHBIX 33Ja4 M0 TeMe

«BaxHeimuye K1accsl HEOPraHUYECKUX COETMHEHUN»

Ilepunonnuecknii 3akoH u Ilepruonnueckas cucreMa XuMH4YeCKUX daemMeHToB J[.1.
MenpeneeBa. CTpoeHune aTOMOB. XUMU4ecKast CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUHN

3.1

[lepBble MONBITKM KiIAcCU(UKALUKM XUMHUYECKUX 3JeMeHTOB. [loHsATHE O rpymnmax
CXOJHBIX JJIEMEHTOB (ILEJOYHbIE M IEJIOYHO3EMENIbHbIE METaJUIbl, TaJOr€HBbI,
UHEpTHbIE Ta3bl). OJIEMEHTHl, KOTOpbIE OOpa3yloT aM(pOTEpHbIE OKCHAbI U

TUAPOKCHUBI

3.2

Ilepnonnuecknii 3akoH. Ilepmommueckas cucremMa XUMHUYECKMX daemeHToB JI.M.
MengaeneeBa. KopoTtkomepuognass u mimHHONEpuonHas ¢opmbl [lepuonudeckoit
cucteMbl xumuuyeckux oanemeHtoB J[.M. MenneneeBa. Ilepuonbl u  rpynmsl.

DU3NYECKHUN CMBICI MOPAIKOBOIO HOMEPA, HOMEPOB MEPUOJA U I'PYIIIBI JIEMEHTA

3.3

Crpoenne atomoB. CoctaB aToMHBIX sAnep. W3orombl. Dnekrponsl. CTpoeHue
EKTPOHHBIX  000JIOYEK aTOMOB  MepBbIX 20  XMMHMYECKHX  3JIEMEHTOB
[Tepuoguueckoir cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA M0 ero noyuoxenuto B [lepuonnueckoit cucreme .M. Menaeneesa




3.4

3aKOHOMEpPHOCTM  M3MEHEHHMS  paadyca aTOMOB  XUMHUYECKUX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpynnaM MU MepuojaM. 3HAYECHHE
Ilepuoanueckoro 3akoHa u lleprnoanueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB IJIs

pa3BuTUs HayKu U npakTuku. J[.1. MenneneeB — yu€HbIil U IpakIaHUH

3.5

Xumuueckass — cBsi3b.  KoBanmeHTHas  (MoJjsipHass W HEMOJISIpHAs)  CBS3b.

DJIEKTPOOTPUIATENBHOCTh XMMUYECKUX JIEMEHTOB. MIOHHAs CBS3b

3.6

Crenienb  okuciicHHsA. OKHUCIHTEILHOBOCCTAHOBUTCILHEIC peaKknuu. HpOI_ICCCBI

OKHUCJIEHHUS U BOCCTaHOBJIEHUs. OKUCIINTEN U BOCCTAHOBUTEIN

3.7

XUMHYECKUH KCIIEPUMEHT: U3yuyeHue o0pas3loB BEIIECTB METAJIOB U HEMETAJIOB,
B3aUMOJICHCTBHE THAPOKCH/IA [IMHKA C PAaCTBOPAMH KUCIOT U IEI0YEH, ITPOBEICHUE
OIIBITOB, UJUIIOCTPUPYIOLIMX MTPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX pEaKLIUi

(ropeHue, peakiuy pas3oKeHus, COSIMHEHNS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumunueckas peakuus. [lopTopenne

1.1

ITepuonnueckuii 3akoH. Ilepuomguueckast cucrema XuUMHYecKUX dyemeHtoB .M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHMHM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KM, KAJIbIHUSI U UX COCAUHEHUH B
COOTBETCTBHM C TMOJIOKEHHEM 3J1eMeHTOB B [leproanueckoil cuctemMe U CTpOCHHEM

HUX aTOMOB

1.2

CrpoeHue BellecTBa: BUABl XUMUUECKOW CBSI3U. THUIBI KPUCTAUIMUECKUX PELIETOK,
3aBUCHUMOCTh CBOWCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKH U BHUJIA
XUMHUYEeCcKo cBs3u. Kiaccudukaius v HOMEHKIATypa HEOPraHMYECKUX BEIIECTB
(MexxayHapoaHas U TPUBUAIbHAS). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIIMXCS K
pa3IMYHBIM  KJaccaM  HEOPraHMYEeCKMX  COCNMHEHMM, TIeHETHYecKass  CBA3b

HCOPraHn4CCKuUX BCIICCTB

1.3

Knaccudukanuss XUMHUECKMX peakUUid MO pa3jMyHbIM IpU3HAKaM ([0 YUCIy U
COCTaBYy Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEMIO0BOMY 3P EKTy, 10 U3MEHEHUIO
CTEIIEHEll OKHCIIEHHS XHUMHUUYECKHX JJIEMEHTOB, IIO O6paTI/IMOCTI/I, o y4acCTuro
KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKLUU, TEPMOXUMUYECKHE YPAaBHEHMS.

ITonsiTHE O CKOPOCTH XMMHUYECKOU PEaKLIUU




1.4

[Tonsatue 00 0OOpaTUMBIX M HEOOpaTHUMBIX XMMHUYECKUX peakuusx. I[lonstue o
TOMOTE€HHBIX M TETEepPOreHHbIX peakiusx. [loHsTHe 0 XMMHYECKOM paBHOBECHH.
@akTophl, BIHUAKOIIME HA CKOPOCTh XHMHUYECKOHW pEaKIUH U IOJIOXKEHHE

XUMHUYCCKOI'o paBHOBCCHA

1.5

OXHUCIUTETBHO-BOCCTAHOBUTETLHEIE peakuuu, BHGKTpOHHBIﬁ OajlaHC OKHCIIUTEIBLHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBlieHME  YpaBHEHUHM  OKHUCIIUTEIBHO-

BOCCTaAaHOBUTCIIBHBIX pCaKI_II/If/'I C UCIIOJIb30BAHUECM METOJa 3JICKTPOHHOI'O Oaanca

1.6

Teopust 3JIEKTPOJUTHUUECKON UCCOLMALMM. ODJIEKTPOJUTHI M  HEIJIEKTPOJIUTHI.
Katuonel, aHnoHbl. MexaHU3M JUCCOLMALMU BELIECTB C pa3JIMYHBIMM BUIAMU
xuMu4eckoil cBs3u. Crenenp auccounanuu. CuUibHbIE M clHa0ble SJIEKTPOJMTHI.
Peakiium noHHoro ooOMeHa. Y ciioBusi IpOTEKaHUs! PeaklMii HOHHOrO OOMEHa, MOJIHbIE
U COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOWCTBAa KHCIOT, OCHOBAHUU U
COJIeH B CBETE MPEACTaBICHUN 00 dIEKTPOIUTUYECKOM nucconnanuu. KadecTBeHHbIE

PCaKIIM1 Ha NOHBI. ITonsarue o TUapOoIn3€C couneit

1.7

XUMHUYECKHI SKCIIEPUMEHT: 03HAKOMIJIEHUE C MOJEIAMH KPUCTAUIMYECKUX PEIIETOK
HEOPraHWYEeCKUX BELIECTB — METAJJIOB U HEMETaJIOB (TpaduTa U anmasa), CI0XKHbBIX
BEIIECTB (XJIOpUIa HATpHUs), UCCIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHUMHYCCKOM
peaxIuu oT BO3JEHCTBUS Pa3IMYHBIX (hakTOpOB; HCCIIEIOBAHUE
AJIEKTPOIIPOBOJJHOCTH  PAaCTBOPOB  BEIISCTB, IMpoOIecca JHUCCOIUAIMH  KHCIIOT,
miesoueit U coseil (BO3MOXKHO HCIIONB30BAHME BHUICOMATEPHAIIOB); MPOBEIACHHE
OMBITOB, WJUTIOCTPUPYIONIUX IPU3HAKK MPOTEKAHUS PEaKIUii HOHHOrO OOMeHa
(oOpa3oBanue ocaaka, BBIIEJIEHWE Ta3a, oOOpa30BaHWE BOJbI);  OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPUMEPhl  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakmuH pa3loKEHUs, COCAMHEHHWs); paCIO3HABaHHE HEOPraHUYECKHX
BEIIECTB C TIOMOIIBIO  KAYeCTBEHHBIX  pEAaKIWd HAa  HMOHBL,  pEIICHHUE

OKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeramier m ux COCOAUHCHUA

2.1

OOmas xapakTepucTuKa rajaoreHoB. OcOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHbIE
crerieHn okucieHus. CTpoeHwe W (U3NYECKHUE CBOWCTBA TMPOCTHIX BELIECTB —
rajioreHoB. XHWMHUYECKHE CBOIiCTBa Ha MpuMepe XJiopa (B3aMMOACIHCTBHE C
MeTaJlJlaMHM, HeMeTalylaMM, Ienodamu). XusopoBojpopoa. ConsHas KHUCIIOTa,
XMUMHUYECKHE CBOICTBa, MOIy4YeHHe, TpuMeHeHue. JleficTBue xjiopa U XJI0poBOOpOaa

Ha OpraHu3M 4Y€JI0BCKa. Baxueiimme XJIOpHUAbI U UX HAXO0XKACHUEC B IIPUPOAC

2.2

Obmas xapakTepucTuka s1eMeHToB VIA-rpynmnsl. OcoOeHHOCTH CTPOEHHS aTOMOB,




XapakTepHble creneHu okuciaeHus. CTpoeHue MU (U3NYECKUE CBOICTBA MPOCTHIX
BEIIECTB — KHUCJIOpOAa M Cepbl. AJUIOTPONHbIE MOAU(DUKALIMM KUCIOPOAA U CEphI.
Xumuueckre cBoicTBa cepbl. CepoBoOpO, CTpoeHHUE, (PU3NUECKHEe U XMMHUYECKHE
cBoiicTBa. OKCHABI cepbl KaK NMPEACTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIIOTA,
¢du3nUecKue 1 XUMHUYECKUE CBOMCTBA (00IIME Kak MpeNCcTaBUTENs Kilacca KUCIOT U
cnenuduueckue). XUMUYECKHE pEaKLHH, JIeKallde B OCHOBE IMPOMBIIUIEHHOTO
cnocoba modydeHus cepHoill kuciorbl. I[Ipumenenume. Comu cepHOW KHUCIOTHI,
KayecTBeHHas peakiusi Ha cynbdar-noH. Haxoxaenue cepbl U €€ COeNMHEHUN B
npupoje. XUMHUYECKOE 3arpsA3HEHHE OKpY)KAIOIIEH Cpeabl COCJUHEHUSIMU CEpbl
(KUCTIOTHBIE  JOXKIW, 3arps3HEHHE BO3JAyXa U  BOJOEMOB), CIIOCOOBI  €ro

MIpeI0TBpaAIICHHS

2.3

OOmias xapakTepucTuka 31eMeHToB VA-rpynnbsl. OcoOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIEHMs. A30T, paclpocTpaHEHHE B IpUpoje, pusndeckue
U XUMHueckue cBoiictBa. Kpyrosopor a3ora B npupoje. AMMHaK, ero Gpusndeckue u
XUMHUYECKUE CBOWCTBA, OJyueHUe U puMeHenue. Coiau aMMOHHUS, UX PU3NYECKHUE U
XUMHUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHass peakuMs Ha MOHBI aMMOHMSL.
A30THas KUCIIOTa, €€ ModyueHue, GU3ndecKkrue 1 XUMHUYECKHe CBOMcTBa (001me Kak
Ipe/CTaBUTENs Kjlacca KUCIOT M crnenuduueckue). Vcrmonb3oBaHHE HUTPATOB H
cojiel aMMOHHUSI B KadeCTBE MHHEpAIbHBIX YJ0OpeHHil. XuMu4Yeckoe 3arps3HeHue
OKpyXarolllel Cpelabl COEAMHEHHSIMHU a30Ta (KHUCIOTHBIE MOXAHW, 3arpsi3HEHHE

BO3/yXa, TOYBBI U BOJOEMOB)

24

®ocdop, ammorponHbie Momudpukauuu Gocdopa, duzMUeckue U XUMHYECKHE
coiictBa. Oxcup docdopa(V) u dochopHas kuciora, GU3HUECKHE U XUMHUCCKUEC
cBoiicTBa, monydyeHue. Mcmomnb3oBanue ¢(ochaToB B KayecTBE MHHEPAJIbHBIX

yaoopeHuit

2.5

OObmas xapakTepucTuka 31eMeHToB |VA-rpynmsl. Oco0eHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIE CTEMEHH OKHCIEHUs. YTIepoA, alJIOTpONHble MOAU(HUKAIUHY,
pacrpocTpaHeHre B MpUpoje, (u3MYecKue W XMUMHYECKHE CBOWCTBA. AICOpPOIHSL.
Kpyrosoport yraepona B npupozae. Okcuabl yriepona, ux Gpu3ndeckue 1 XuMUYEcKre
CBOHCTBA, JCWCTBUE Ha JKUBbIE OPraHuW3Mbl, [OJyYEeHHME U IMPUMEHEHHE.
DKoJoruYecKkne TMpoOJeMbl, CBs3aHHbIe ¢ okcunoMm yriaepoxa(lV); rumoresa
rJ100aTbHOTO TMOTEIUICHUS KJIMMAaTa; MapHUKOBEIN 3¢ (dekT. YrompHas Kuciaora u eé
cond, WX (uU3NUeCKHe W XUMUYECKHE CBOWCTBA, IOITYYCHHE U TPUMEHEHHUE.

KavecTBeHHas peakiusi Ha KapOoHAaT-MOHBI. Vcmosb3oBaHME KapOOHATOB B OBITY,




MCAWLUHE, TPOMBIIIJICHHOCTH U CCJIbCKOM XO3SIMCTBE

2.6

[lepBoHavanpHbIe TOHATUS OO0 OPraHMYECKUX BEHIECTBAX KAaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, STUJIEH, all€TUJIEH, ITaHOJ, TJIMLUEPUH, YKCYCHasi KUCJIOTA).
Hx coctaB u xumuueckoe crpoenue. [ToHsTHe 0 GMOJOrMUYecKkd Ba)KHBIX BEIECTBAX:
KHUpax, OeNKax, yrieBofax — M UX poJIM B KU3HHU desloBeka. MaTepuaabHOE eIMHCTBO

OPraHUYC€CKUX U HCOPraHUn4CCKUX COC}II/IHeHI/Iﬁ

2.7

Kpemnuii, ero ¢gusnueckue U XMMHUYECKHE CBOMCTBA, MOIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHus B npupoae. O6mue npencrasieHus o6 okcuae kpemuus(1V) u
KpeMHueBoi kuciore. CHIIMKAaTbl, HUX MCIOJIb30BaHHE B OBITY, MEAMIIUHE,
IIPOMBILUIEHHOCTH. BakHelilMe cTpouTelbHbIE MaTepualibl: KepaMHuKa, CTEKIIO,
LEeMEeHT, OeroH, xene3o0eToH. IIpoOrembl  6Ge30macHOrO  KMCHOJIB30BAHUS

CTPOUTCIIbHBIX MaTCPHAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHYECKUN dKCIEPUMEHT: U3y4YeHHe 00pa3I[0B HEOPraHMYECKUX BEIECTB, CBOMCTB
COJSIHOM KMCIIOTBI; IPOBEJEHHE KAaYECTBEHHBIX pEaKUUil Ha XJIOPUA-UOHBI U
HaOJIIOJIeHNe IMPU3HAKOB HUX IPOTEKaHUs; OMNBITHI, OTpakarole (usnueckue u
XUMHUYECKHUE CBOMCTBA TaJlOT€HOB M UX COEAMHEHHH (BO3MOXHO HCIIOIb30BaHHE
BHUJICOMATEPHUAIOB); O3HAKOMJICHHE ¢ oOpa3laMud XJIOpUIOB (TaJIOTEHHJIOB);
O3HAKOMJIEHHE ¢ 00paslaMu cepbl U €€ COCAMHEHUSIMH (BO3MOXHO HCIIOIH30BaHHE
BHJICOMATEPHUAJIOB); HAOMIOJIEHHE Tpoliecca OOYTIMBaHUS caxapa MoJ ACHCTBHEM
KOHIICHTPUPOBAHHOM  CepHOM  KHUCIOTBHI; HM3yuY€HHE XMMHMUYECKUX  CBOICTB
pa30aBIeHHON CEepHOW KUCIIOTHI, MPOBEIACHHE KaueCTBEHHOW peakiuu Ha Ccyib(ar-
MOH U HaOJIofieHHe Tpu3Haka e€ MpOTeKaHUs; O3HAKOMIIEHHE ¢ (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ocdopa M HUX COEIMHEHUH (BO3MOXXHO HCIOJIb30BAaHUE
BHJIEOMATEPHUATIOB), 00pa3naMu a30THBIX M (POCPOPHBIX YIO0OpEHUid; MOIydeHUe,
coOMpaHue, paclio3HaBaHWE M M3yYE€HUE CBOMCTB aMMMaka; IPOBEIEHUE
KaueCTBEHHBIX PEaKIUil Ha MOH aMMOHHS U (pochaT-MOH U U3ydYeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOACUCTBHE KOHIEHTPUPOBAHHOM a30THOW KHUCIOTBI C MEIbIO
(BO3MOXXHO UCIOJIb30BaHUE BHJIEOMATEPHATIOB); U3y4eHUe Mojenen
KPUCTAJUIMYECKUX pEemETOK aimasa, rpadura, QyuiepeHa; O3HAKOMIJIEHHE C
MPOIIECCOM  aACOpPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YII&€M |
YCTPOWCTBOM MPOTHBOrasa; MOJy4eHHe, COOMpaHHe, paclo3HaBaHUE U HU3yUEHUE
CBOMCTB YIJIGKHCIIOTO Ta3a; MPOBEICHWE KAaYECTBEHHBIX pEaKlHuii Ha KapOoHAT- |
CHJIMKAT-MOHBI U U3y4YEHUE MPU3HAKOB UX MPOTEKaHUs1; O3HAKOMJICHHE C MPOAYKIIH e

CHJIMKATHOM MNPOMBIIIUNICHHOCTH; PCHICHUC OJOKCIICPUMCHTAJIBHBIX 3aJa4 IO TCEME




«Baxxkgennme HeMeTaJUIbI 1 UX COEIUHEHUS))

MeTansl U uX COCOAMHCHUA

3.1

OOmias xapakTepucTHKa XMMHUYECKUX JJIEMEHTOB — METa/VIOB Ha OCHOBAHMM HX
nosioxxeHus B [lepuoauueckont cucreme xumudeckux anementos .M. Menneneesa u
crpoeHusi aTroMoB. CTpoeHHe MeTayuloB. Merajumnueckas CBsI3b M METAJUIMUYECKas

KpUCTAJUITMUECKas pelIéTKa. DIEKTPOXUMUYECKUN PsiJl HAIPSKEHUI METaIoB

3.2

dusnueckue M XUMHYECKHE CBoiicTBa MeraiuioB. OOmuye crmocoObl MOTy4YeHUus
merasuioB. [loHSATHE O KOPpPO3WM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT
koppo3uu. CriaBbl (CTallb, YyTryH, JIOPAJIIOMMHMM, OpOH3a) M UX IPUMEHEHHE B

OBITY ¥ IPOMBILIEHHOCTH

3.3

[Hlenounsle Meramiel: mosiokeHue B Ilepuognueckoll cHCTeEMe XHMHUYECKHX
anementoB [[.MI. MenneneeBa; CTpO€HHE HMX aTOMOB; HAXOXJEHUE B MPUPOJE.
dusnueckue U XUMHUYECKUE CBOMCTBa (Ha mpumepe HaTpus M Kamus). Okcuabl U

THAPOKCHUBI HATPHUA U KaJIn . HpI/IMeHeHI/IC IICJIIOYHBIX METAJIIOB U UX COCI[I/IHGHI/Iﬁ

3.4

[[{erouHO3eMeENBbHBIE METAJUIBI MAarHUW M KajdbLui: NosioxkeHue B Ileprnoanueckoi
cucteMe xumuueckux odnemeHToB [[.MI. MeHnaeneeBa; CcTpoeHHME HX AaTOMOB;
HaxoxzaeHue B npupoae. OPu3nyeckue 1 XUMUYECKHE CBOMCTBA MAarHus U KaJlbLUs.
Baxnelime coearHeHHs] Kaublus (OKCHUI, THAPOKCUI, cosn). KECTKOCTh BOABI U

CIocoObI €€ yCTpaHEHHUsI

3.5

AmomuHMi: TosokeHre B Ilepuomuyeckoil cucreMe XuMuuyeckux anemeHtoB J[..
MenpeneeBa; CTpOCHUE aTOMa; HaxOXJeHHe B npupoje. Ouznyeckne U XUMUYECKHE

CBOMCTBaA aTIOMHUHUS. AM(OTEpHBIE CBOICTBA OKCHA U TUAPOKCUA AITFOMUHUS

3.6

XKenezo: monoxkenne B Ilepuommueckoit cucreme xumudeckux snemeHToB J[.U.
MeneneeBa; CTpOCHUE aTOMa; HAaXOKAeHUE B ipupojae. Puznveckne U XMMHUECKHE
cBoiicTBa xene3a. Okcuabl, Tuapokcusl u coiu xene3a(ll) u sxemneza(lll), ux cocras,

CBOWCTBA U I1OJIy4ECHHE

3.7

XUMUYECKHI SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3laMu METaJUIOB U CILIABOB, MX
(U3HYECKMMHU CBOMCTBAMHM; U3YYCHHE PE3YJIbTATOB KOPPO3UU METAIJIOB (BO3MOXKHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB), 0COOCHHOCTEN B3aUMOCHCTBUS OKCHUJIA KaIbLIUs
U HaTpus ¢ BOAOW (BO3MOXKHO MCIIOJb30BAaHUE BMJIEOMATEPHANIOB); HCCIEIOBaHHE
CBOMCTB KECTKOW BOJBI, TpoIlecca TOPEHHUs jKejle3a B KHCIOpoae (BO3MOXKHO
MCIOJIb30BaHUE BUAEOMATEpPUAIIOB); TPU3HAKOB MPOTEKAHUS KauE€CTBEHHBIX PEaKIIMii

Ha MOHBI (MarHus, Kajblus, alOMUHUS, 1uHKa, xemeza(ll) u xenesa(lll), mequ(ll);




HaOJIIOZCHUE U OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMU HATPHS, KaJUs
n  Kanpuus (BO3MOXXHO HCIOJIB30BAaHWE BHUICOMATEPUATIOB); HCCIIEIOBAHHE
aM(OTEPHBIX CBOWCTB THAPOKCHJIA AJTIOMUHUS W THIPOKCUIA IIMHKA; DPEIICHUE

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC «BaxkHeime MeTaibl U UX COCOUMHCHU )

XuMHsI B OKpy:Karolas cpeaa
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Hosble Matepuansl u TexHonoruu. Bemectsa U MaTepuaibl B TOBCEIHEBHON KU3HU
yenoBeka. XUMuUs U 300poBbe. be3omnacHoe UCnonb30BaHUE BEIIECTB U XMMHYECKUX

peaKHI/Iﬁ B 6BITy. HepBaﬂ MMOMOIIb IIPU XUMHUYICCKUX O0KOI'aX U OTPaBJICHUAX

4.2

OCHOBBI HKOJIOTHYECKON TpPaMOTHOCTU. XHMHYECKOE 3arps3HEHHE OKPYKAIOIICH
cpensl IIJIK. Ponp xumuu B pemieHun 3kojorudeckux mnpobisem. IlpuponHbie
UCTOYHUKU YIJIEBOJOPOAOB (yrosb, HPUPOAHBIA ra3, He(dTb), NPOAYKTHI HUX

nepepaboTKu, UX POJIb B OBITY M IPOMBIIIIEHHOCTH

4.3

XUMHUYECKUIM SKCIIEPUMEHT: H3y4YeHHEe O00pa3lloB MaTepuanoB (CTEKIO, CIUIABbI

METaJIJIOB, OJIMMEPHbIE MaTepHaIbl)




MPOBEPSAEMBIE HA OI'D 11O XUMUU TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMMPOT'PAMMBI OCHOBHOI'O OBLIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIEMOro
TpeOOBaHHS

IIpoBepsiemble TPeGOBaHUsI K MPeIMETHBIM pe3yJibTaTamM 0a30BOr0
YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpPaMMblI
OCHOBHOT0 0011ero oopa3zoBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

11

O II03HABAa€MOCTH SIBJIEHUHW NPUPOJbI, IIOHUMaHUE OOBEKTHUBHOU
3HaYUMOCTU OCHOB XMMMYECKOM HayKu Kak 00JacCTM COBPEMEHHOrO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeld KyJIbTypbl M IPaKTHYECKOH
NEATeIbHOCTH  4YeJIOBeKa B  YCIOBHSX COBPEMEHHOTO OOIIECTBa;

IMOHUMAaHUC MECTa XUMHH CPCIH JAPYTUX €CTCCTBCHHLIX HAYK

1.2

0 HAY4YHBIX MCTOJAaX IMO3HAHHA, B TOM YHCJIC SKCICPUMCHTAJIbHBIX U
TCOPETUUCCKUX METOoAaX HCCIICOOBaHHUA BCHIICCTB u HU3y4YCHUA
XHUMHYCCKHUX peaKLleI; YMCHHUC HCIIOJIb30BAaThb MOIACIN IJIA 00BsICHEHUS

CTPOEHHUS aTOMOB U MOJIEKYJ

1.3

0 chepax mpodeccHoHaTBFHON NEATENIbHOCTH, CBA3aHHBIX C XUMHEH H
COBPEMEHHBIMH  TEXHOJOTMSMH, OCHOBAaHHBIMM Ha  JIOCTHXKEHHAX
XAMUYECKOM HayKH, 4YTO TMO3BOJHUT OOYyYarolMMCsl paccMaTpUBaTh
XAMUIO KakK cdepy cBoel Oyayei npodeccHoHanbHON AEITeIbHOCTH U
cIenaTh OCO3HAHHBIA BHIOOP XUMHM KakK NPO(MIBHOrO MpeaMeTa IpH

nepexojie Ha ypoBeHb CpeHEro odIero oopa3oBaHus

Brnanenne cucremoil XMuMHYECKUX 3HAHUN U YMEHUE NPUMEHATh CUCTEMY

XHUMHYCCKHUX 3HaHI/II71, KOTOpasa BKJIKOYACT:

2.1

BaKHEHUININE XUMHYECKUE IIOHATHUS: XUMHUYECKAU DJICMECHT, aToM,
MOJIEKYyJIa, BEHIECTBO, IMPOCTOE W CIOXKHOE BEIIECTBO, OJHOPOAHAS M
HEOJHOPOJ/IHAS CMECh, OTHOCUTEIIbHBIC aTOMHAsi M MOJICKYJISIPHAST MacChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MOJIIPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAaHHE, CONIb (CpPENHSAA), XMUMHUYECKash PEaKIus, PeaKiuu
COCNIMHEHUS, PEAKIHH PA3JIOKEHHS, PEaKIUU 3aMEIISHHs], pPeaKluu
oOMeHa, TerIoBol PPEeKT peakiuu, 3K30- U IHJIOTCPMUUIECKUE PEaAKIIUH,

pacTBOp, MaCCoOBAs J0JI XUMUYICCKOI'O 9JICMCHTA B COCIUHCHN U, MaCCOBast




J0Js1 U TIPOLICHTHAs] KOHLIEHTpALMs BELIECTBA B PacTBOpE, SAAPO aTOMa,
JJIEKTPOHHBIA ~ CJIOM aTomMa, aToMHas opOuTanb, paauyc aroma,
BaJICHTHOCTb, CTEIEHb OKHCIICHMS, XUMHYECKas CBS3b,
JIEKTPOOTPULIATENILHOCTD, TOJSPHAs U HENOJIIpHAs KOBAJICHTHAs CBSI3b,
WOHHAas CBs3b, METAJUIMYECKas CBA3b, KpHUCTAJUIMUECKass pelérTka
(aTomHasl, MOHHAs, METAJUINYECKas, MOJIEKYJIsApHasi), HOH, KATUOH, aHUOH,
IIEKTPOJIUT U HEDJIEKTPOJIUT, DIIEKTPOIUTHYECKAs AUCCOLUALINS, PeaKIuU
MOHHOTO  OOMEHa,  OKHCIHMTEIbHO-BOCCTAHOBHUTENbHBIE  pEaKIuH,
OKHMCIMTEIb M  BOCCTAaHOBUTENb, OKHCIEHHME M  BOCCTAHOBJIEHUE,
JIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble U HEOOpaTHMbIE
peaKuuu, CKOPOCTb XUMHMYECKON peakuuu, katanusarop, 11K, xoppo3us

MCTAJJIOB, CIIJIaBbI

2.2

OCHOBONOJIATAIONIME 3aKOHBI XMMHU: 3aKOH COXpPaHEHUS MaccChl,
nepuoandeckuil 3akoH .M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,

3aKOH ABOrajJipo

2.3

TEOPUH XUMUU: ATOMHO-MOJIEKYJIIPHAS Teopus, Teopus

SHGKTpOHI/ITH‘IeCKOﬁ JUCComranuu

Brnanenve ocHoBaMHU XMMUYECKOW IpaMOTHOCTH, BKITFOUYAIOIIIEH:

3.1

yMEHHUE MPaBUILHO HUCIIOIB30BATh N3YUCHHBIC BEIIECTBA U MaTEpUalIbl (B
TOM YHCJIE MUHEpajbHbIC YAOOpEHUS, METajUlbl M CIUIABBI, MPOMYKTHI
nepepaboTKH  MPUPOAHBIX  HCTOYHHKOB  yIJIEBOMOPOAOB (YT,
NpUPOAHOrO Ta3za, HePTH) B OBITy, CEIbCKOM XO3SHCTBE, Ha
MIPOM3BOJICTBE M MOHUMAHHE 3HAYCHHS >XKHPOB, OCJIKOB, YIJIEBOJOB IS
OpraHu3Ma 4eJioBeKa; yMEHHE IMPOTHO3UPOBATH BIMSHUE BEIIECTB U

XUMHUUYCCKUX IIPOOECCOB Ha OpPraHu3M YCJIOBCKA MW OKPYKaAKOIIYIO

MPUPOJHYIO CPEny

3.2

YMCHUC MHTCTPUPOBATD XUMHUYCCKHC 3HAHUA CO 3HAHUAMHU JOPYIrUxX

y4eOHBIX IPEAMETOB

3.3

HaJU4yue omblTa paboThl C Pa3IMYHbIMM HCTOYHHUKAMU MHGPOpPMAIMHU MO
XUMHUM (Hay4dHass Y HAy4YHO-TIOMYJspHas JMTepaTypa, CJOBapH,

CHPaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMCEHUE 00BEKTUBHO OIICHUBATh I/IH(I)OpMaHI/IIO O BfIECTBax, HX

NpEeBPAlICHUAX U IMMPAKTUYCCKOM INPHUMCEHCHUM WU YMCHUC HCIIOJIB30BATbH




e€ 11l pelieHus: yueOHO-1103HaBaTeNbHbIX 3a/1a4

BJIaI[eHI/Ie OCHOBaMHU MOHSATHHHOIO ariaapaTta 1 CUMBOJIMYCCKOI'O A3bIKa

XUMHHU JJI1 COCTaBIeHHs (HOpPMYJT HEOPraHWYECKHX BEIIECTB, ypaBHEHUI

4 XUMHUYECKUX PeaKIuii; ocHoBaMu xuMudeckor HomeHkiatypsl (IUPAC u
TPUBHAJILHOM)
YMeHHne OOBSCHATh CBSI3b MOJIOKEHUS dJeMeHTa B llepuommueckoit
CHCTEeM€ C YHCIOBBIMH  XapaKTEPUCTHKAMHU CTPOSHHUS  aTOMOB
5 XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOmiee 4Yucio
AIIEKTPOHOB),  paclpeiesieHHeM JJIEKTPOHOB IO  SHEPreTU4eCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOIOB, KATHS U KATbIUS
[IpencraBieHre 0 NMEPUOAUYECKON 3aBHCHUMOCTH CBOMCTB XHMHUYECKUX
AIIEMEHTOB (paJuyc aTtoma, »JIEeKTPOOTPULIATEIbHOCTh), MPOCTHIX H
6 CIIO’KHBIX BEIIECTB OT MOJIOKEHUS 31eMeHTOB B [leproanueckoii cucreme
(B MaJBIX MepHoOJaX W TIABHBIX MOATPYIIIAX) U JIEKTPOHHOTO CTPOCHHUS
aToMa
7 YMeHue kiaccupuupoBaTh:
7.1 XUMHUYECKHUE JIEMEHTHI
7.2 HEOpraHWYecKHe BelecTBa
7.3 XUMUYECKUE peaKIuu
8 YMeHue onpenensirThb:
8.1 BaJICHTHOCTD U CTEIEHb OKUCIICHHSI XUMUYECKHUX 3JIEMEHTOB, 3apsi HOHA
8.9 BHUJT XMUMHUYECKOM CBA3M M THUI KPUCTANIMYECKOM CTPYKTYphl B
' COEMHEHUSIX
8.3 XapaKkTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKHCJIUTEJIb U BOCCTAHOBUTEIIh
9 YMmeHue xapakTepru3oBaTh (U3HUECKUE U XUMHUYECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOIOPO, rpaduT, anmas, KpeMHUH,
9.1 azot, ¢pocdop, cepa, XJIop, HATPUM, KaJIUi, MATHUM, KaJIbIIUHA, aFOMUHUH,
KEIe30)
CIIO)KHBIX BEIECTB, B TOM YHUCJIE WX BOJHBIX PacTBOPOB (BO/a, aMMHAK,
9.2 XJIOPOBOJIOPO, CEPOBOJOPOA, OKCHUIBI M TUIPOKCUABI MeTamioB [-IIA

rpynn, anromunus, meau (I1), muaka, sxenesza (I1 u I1I), okcuasr yriaepona




(IT u 1V), xkpemuus (I1V), azora u dochopa (Il u V), ceper (IV u VI),
CepHHUCTasi, CepHas, a30THCTas, a30THasA, (ochopHas, yrompHas,

KpPEMHHUEBAsI KUCIIOTA U UX COJIH)

MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOWMCTBA BEILECTB B 3aBUCUMOCTH

OT UX COCTaBa U CTPOCHUA, MPUMECHCHHUEC BCUICCTB B 3aBUCHUMOCTU OT UX

%3 CBOMCTB, BO3MOXXHOCTh MPOTCKAHWS XUMHUYECCKHX TIPEBpPAlICHUNA B
Pa3IMYHBIX YCIOBHSIX
10 YMEHHE COCTAaBJISATh MOJICKYJISIPHBIC M HMOHHBIC YPaBHCHHS PEaKIIHil, B
TOM YHCJIE:
10.1 peaxiuii MOHHOTO OOMEeHa
10.2 OKHCITUTEIbHO-BOCCTAaHOBUTENIBHBIX PEaKIIHi
10 WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB (TPYIIN)
' HEOPraHUYECKUX BEIECTB
104 MTOATBEPKAAKOIINX F'€HETUYECKYIO B3aUMOCBA3b MEXAY HUMHU
11 YMeHue BhIUUCISITD (TIPOBOJAUTH PACUETHI):
111 OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYEO MacChl  BEIICCTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSTMHEHUHT
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOpE,
11.3 KOJIMUECTBO BEIIECTBA U €0 Maccy, 00beM ra3oB
114 M0 ypPaBHEHUSAM XHMHUYCCKUX pEaKIUid W HAXOJUTh KOJUYECTBO
' BEIeCTBA, 00BEM M MacCy peareHTOB HJIM MPOJAYKTOB PEaKIIUU
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METO/aMHU HAYYHOI'0 MO3HaHUsA (HaOiroleHue, M3MepeHue,
121 AKCIEPUMEHT, MOJCIUPOBAHNE) MIPU W3YUCHHH BEIIECTB U XUMHUUYCCKUX
' SIBIICHUH; yMEHUE CHOPMYIHPOBATH MPOOJIEMY W MPEHJIOKUTH MyTH €€
peleHus
122 0e30macHON pabOThl ¢ XUMUYECKUMHU BEIIECTBAMHU, XUMUYECKOU MTOCYI0M
' 1 1a00paTOPHBIM 00OPYIOBAHHEM
MpaBHJIaMU 0€30MacHOr0 OOpaIleHus! ¢ BEIIeCTBAMH, MCIOJE3YEMbIMU B
123 MOBCETHEBHOM JKM3HH, MpaBUJIAMH TIOBECHHSI B IEISIX COepeKeHus

3lI0pOBbsI M OKpPYXXAIOIIEH NPUPOAHOW cCpedbl; ITOHMMaHHE Bpeaa

(OHaCHOCTI/I) BOS}ICﬁCTBI/IfI Ha JKHMBBIC OpPraHU3MbI OHpe)IeJ'IéHHI)IX




BEII[ECTB, CIMOCOOOB YMEHBIIEHUS W MPEAOTBPAIEHUS WX BPEIHOTO

BO31€MCTBUA

13

Hammune MMPAaKTHYCCKUX HABBIKOB IINIAHUPOBAHHA H OCYIICCTBIICHUA

CICAYIOINX XUMUYCCKUX SKCIICPUMCHTOB!

131

HU3y4YCHHUEC U OIIMCAHHC (bI/ISI/I‘-IeCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC C
(1)I/I3I/I‘{CCKI/IMI/I U XUMHUYCCKHUMU SBJIICHUSAMU, ONBITHI, UJUIFOCTPUPYIOIIHC

IIPU3HAKH MPOTEKAHUS XUMUYECKUX PEaKLUU

13.2

U3y4eHHE CIIOCOOO0B pa3zieeHns cMecel

13.3

MMOJYYCHHUEC KHUCJIOpOJa U U3YUCHUC €TO CBOfICTB; IMOJIYy4Y€HUEC BOJOpOaAa U
HU3y4YCHHUEC €TI0 CBOﬁCTB; MMOJIYYCHUEC YIJICKHCJIOrO rada M U3y4C€HUC €Iro

CBOﬁCTB; IMOJIYy4YCHHUEC aMMHaKa U U3YUCHUC €TO CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C  OMNPEAEIEHHOM MaccoBOM  JoJiei

paCTBopéHHOFO BCIICCTBA

135

MPUMEHEHUE WHIUKATOPOB (JTakMyca, METHJIOpaHXa U (eHoTanenHa)

IUISL OLIPECIICHHs XapaKTepa Cpe/ibl B pacTBOPax KUCJIOT U IIeJI0Yer

13.6

UCCIIe0OBaHNE M ONMCAaHUE CBOWMCTB HEOPraHMYECKUX BEILECTB Pa3IMYHBIX
KJIACCOB; W3Y4EHHE B3aUMOJAEHCTBHUSA KHCIOT C METAJUIAMH, OKCHJaMHU
METaJJIOB, PAaCTBOPUMBIMH U HEPAaCTBOPUMBIMH OCHOBAHUSIMH, COJISIMU;
MOJTy4yeHHEe HEepPacTBOPHUMBIX OCHOBAHMM; BBITECHEHHE OJHOI0 MeTaljia
ApyTMM M3 pacTBopa COJM; HCCIEJ0BaHUE aM@OTEPHBIX CBOICTB

TUJIPOKCUIOB aJIOMUHUS U LIMHKA

13.7

pelIeHrne SKCIEepUMEHTaNbHBIX 3a7ad 1mo TeMam: «OCHOBHBIE KJAacChl
HEOPraHWYECKUX COCOUHEHUI»; «DIEKTPOJIUTUUECKAs IUCCOLHAIIUY;
«Baxxueiimme HeMeTallIbl 1 UX COSAMHEHU»; «BakKHeHIme MeTaibl |

UX COCAUHCHUS»

13.8

XUMHUYECKUE AKCIEPUMEHTHI, WUTIOCTPUPYIOIIUE MPU3HAKU MPOTEKaHUS
peaKIuii MOHHOTO 0OMEHa; Ka4eCTBEHHBIC PEAKIMK Ha MPUCYTCTBYIOIINE
B BOJHBIX pAcCTBOpax HOHBL XJOPHI-, OpOMHUI-, WOIUA-, CYyJIb(art-,
docdar-, kapboHAT-, CHIMKAT-aHUOHBI, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI, MarHus, KajbIlus, allOMUHHUS, Kene3a (2+) u xenesa (3+),

Menu (2+), muHKa

14

VYmMmenue:

141

NPEACTAaBIATh  pe3yibTaThl  dKCHEpUMEHTa B (opmMe  BBIBOJOB,




J0Ka3aTcJIbCTB, Fpa(i)I/IKOB u Ta6J'H/III U BBIABIATH OMIIMPUUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBAaTb CBA3HW MCXKIY PCaJIbHO Ha6J1IO,Z[aeMBIMI/I XHUMHYCCKUMU
SABJICHUSAMU W MpOIECCaMH, MPOUCXOAAIIUMU B MaKpOo- U MHUKPOMHUPE,

OOBSICHATH TPUIUHBI MHOT'000Pa3usl BEIIECTB




HEPEYEHDb 3JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [IepBoHa4abHBIE XUMUYECKUE TTOHATHS
1.1 Yucteie BemecTBa U cMecu. CrmocoObI pa3iesieHus cMecei
1o ATOMBI ¥ MOJIEKYJbl. XUMHUECKHE 3J1eMEHTb. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocTble U CIOXKHBIE BEIIECTBA.
13 Xumnueckast gopmysa. BajeHTHOCTh aTOMOB XMMHYECKHX 3J1€MEHTOB. CTeleHb
' OKUCJICHUS
3akOH TIOCTOSHCTBAa cocTaBa BewecTB. OTHOcHUTENbHAs aTOMHas Macca.
1.4 OTtHocuTenbHasE MOJEKYJsIpHas Macca. MaccoBast 10J1sI XUMHUYECKOI'0 3JE€MEHTa B
COCIMHEHUH
15 KomuyectBo BemectBa. Moab. MoisipHass Macca. ModsipHblli  00bEM  Ta30B.
' B3anMocBs3b KoIMUECTBa, MACCHI M UM CIIA CTPYKTYPHBIX €UHULL BEILIECTBA
16 duznueckre U XUMHUUYECKHE SIBICHUS. XUMHYECKasi peakus U e€ NpU3HaKu. 3aKOH
' COXpaHEHMs MacChl BEUIECTB. XUMUYECKUE YPABHEHUS
Ilepnonnueckuii 3axkoH u Ilepuoauyeckas cucrema XxuMuueckux snemeHToB J[.U.
2
MenneneeBa. CTpoeHuEe aTOMOB
Ilepnonnuecknii 3akoH. Ilepuoguyeckas cucreMa XMMHYECKHX 3yeMeHTOB J[.M.
2.1 MenpeneeBa. Ilepuonsl m rpynmsl. @U3HYECKH CMBICIT ITOPSIKOBOIO HOMEDA,
HOMEPOB [IEPHO0/Ia U TPYIIIBI JIEMEHTA
Crpoenue aromoB. CocraB aToMHBbIX sjaep. M3orombl. Onexrponbl. CtpoeHue
2.2 JJIEKTPOHHBIX ~ 000JI0UEK aTOMOB  MepBbIX 20  XMMHYECKHX  DJIEMEHTOB
Ilepuonnueckoii cucremsl JI.11. Menneneesa
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XUMHYECKHX JJIEMEHTOB IIEPBBIX TPEX
23 HepUOoNoB, Kaius, Kaiablug (paadyca aTroMoOB, 3JIEKTPOOTPUIATENILHOCTH,
' METAJIJIMYECKUX U HEMETAUIMYECKUX CBOWCTB) U UX COETUHEHHH B COOTBETCTBUM C
MOJIOXKEHUEM 3JIeMEHTOB B [lepuonnueckoii cucreMe U CTpPOEHHEM UX AaTOMOB
3 CtpoeHue BemecTBa
31 Xumnueckass  cBsi3b. KoBaneHTHas  (momsApHas W HENOJSIpHAsi)  CBSI3b.

SHCKTPOOT]DI/IL[aTeJILHOCTB XAMHYCCKUX dJIeMeHTOB. MoHHas cBsA3b. Meralmmmueckas




CBA3b

3.2

Tunel  KpUCTAIMYECKUX  pemeToK  (aTOMHasi, MOHHAs, MeTa/uIM4yecKas),
3aBUCHMOCTh CBOWCTB BEMIECTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKH U BHUJA

XUMHUYECKOUN CBI3U

Baxmneiiiue mnpeacTaBUTENM HEOpraHWyeckux BemlecTB. Hemertamnsl u ux

COCIHMHCHMUA. Meramisl U ux COCAUHCHUA

4.1

Knaccudukamuss u HOMEHKIaTypa HEOpraHMYEeCKMX COEAMHEHHUH: OKCHJIOB
(conmeobpasyromue: OCHOBHBIE, KUCIOTHBIE, aM(OTEpHbIE) U HECOJIe00pa3yIoIue;
OCHOBAaHMI (wénoun u HEpaCTBOPUMBIE OCHOBaHUS); KHCIIOT
(xucnopoacoaepkalue U OECKUCIOPOAHbIE, OJHOOCHOBHBIE U MHOIOOCHOBHBIE);

coJiei (CpeqHUX U KUCIIBIX)

4.2

du3nyecKkue U XUMHYSCKHE CBOMCTBA MMPOCTBIX BCHICCTB-HEMCTAJJIOB: BOAOPOAA,

XJI0pa, KHCIO0po/ia, cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHS

4.3

duznyecKkue U XUMUYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-MCTAJJIOB: JIMTUA, HATPUA,
Kajauda, Mardvsa HW Kajlblus, aJIIOMHHHUS, KCJIE3a. BJ'IGKTpOXI/IMI/I‘IeCKI/Iﬁ pAaa

HaIpsHKEHUM MEeTalIoB

4.4

®duznueckue M XUMHUYECKHE CBOWCTBA BOJOPOJIHBIX COEAMHEHUN HEMETAJIIOB:

XJIOPOBOZIOPO/Ia, CEPOBOIOPOAA, aMMHaKa

4.5

dusznueckne W XUMUYECKHE CBOMCTBA OKCHUIOB HemeramwioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuus(IV). Ilomyuenue

OKCH 0B HEMETAJIJIOB

4.6

Xumudeckue cBorcTBa OKcHOB: MetawioB IA—IITA rpymm, mmaka, memu(Il) u

xeneza(ll, IIT). TTonydyenne okcumoB METaIIIOB

4.7

XUMHYECKHE CBOIICTBA OCHOBaHHMM W aM(OTEpPHBIX THUAPOKCHAOB (Ha MpHMepe
TUAPOKCHUJIOB aTIOMHUHHUS, XKene3a, nuHKa). [lonydyenue ocHoBaHui U aM(OTepHBIX

TUAPOKCUI0OB

4.8

OO0mue XUMHUYECKHE CBONCTBA KHUCIOT: XJIOPOBOJOPOJIHOH, CEPOBOAOPOIHOM,
CEpHUCTOW, CepHOW, a30THOH, (ochopHON, KpeMHHEBOH, yroipHOWH. OcobObie
XMMUYECKHE CBOMCTBA KOHI[EHTPUPOBAHHON CEpHOM U a30THOM kucioT. [lonyuenue

KHUCIOT

4.9

OObume xuMuYeckrue CBONCTBa cpeqHux cojel. [Tonmyuenue coneit

4.10

[Tonydenue, coOupaHue, pacloO3HaBaHWE BOAOPOJAA, KHCIOpOAa, aMMHaka,

YTJICKHUCIIOrO ra3a B .]'Ia60paT0pI/II/I




411

[lonyuenune ammuaka, CEpHOM M a30THON KUCIOT B MpoOMbINUIeHHOCTH. OOmue

CIIOCOOBI IMMOJIYy4Y€HUA MCTAJJIOB

4.12

I'eneTnueckas cBs3b MCXKAY KilacCaMH HCOPraHU4YCCKUX CO@I[I/IHCHI/Iﬁ

XUMHUYECKUE PEAKIINHU

5.1

Knaccudukanus XuMHUYECKUX peakUUid MO pa3WyHbIM IpU3HAKAM: MO YHUCIy U
COCTaBy Yy4YacCTBYIOIIMX B pEAaKIMHU BEIIECTB, IO TemIoBoMy 3ddekTty, Mo

W3MEHEHUIO CTeNeHEeH OKHUCIICHHSI XUMUYECKUX DJIEMEHTOB

5.2

TenoBoit 3(pPekT XMMHUECKON peakluu, TEPMOXUMHUYECKUE YPaBHEHMs. DK30- U

OQHIAOTCPMHUUYCCKHUEC PCAKIIUU. TCpMOXI/IMI/I‘IeCKI/IC YPaBHCHUA

5.3

OKHCIMTENPHOBOCCTAHOBUTENbHBIE peakuU. OKUCIUTENN U BOCCTAaHOBUTEIU.
[Iporneccsl OKHCIIEHUSS U BOCCTAHOBJICHMS. DIEKTPOHHBIN OamaHc

OKHCIUTEIbHOBOCCTAHOBUTEIILHOM pCakuun

5.4

Teopust 31eKTpONUTHYECKOW Iuccouranuu. KaTuOHBI, aHUOHBI. DJIEKTPOJIUTHI U

HEDJICKTPOJIUTHI. CunbHble U c1a0bIe 3JICKTPOJIMTEIL. CreneHb Jucconruanmuu

5.5

Peakiiun noHHoro oOmeHa. YCIOBHS MNPOTEKaHUS pEaKIUid HOHHOIO OOMEHa,

TOJTHBIE U COKpAIlEHHbIE HOHHBIE YPABHEHUS PEAKIIUI

XuMHs 1 OKpy’Karouas cpena

6.1

BemectBa u Marepuanel B IOBCEIHEBHOW JKM3HM 4eloBeKka. be3omacHoe
HCIIOJIb30BAHHUEC BCIIECCTB U XUMHUUYCCKUX peaKHHﬁ B na6opaTopHH u 6BITy. HepBaH

IMoOMOIIb IIPHU XUMHUYCCKHUX OKOIr'aX U OTPABJICHUAX

6.2

XUMHUECKOE 3arps3HEHHE OKpYXKarollel cpeabl (KMCIOTHBIE JOXKIH, 3arps3HEHUE
MOYBBI, BO3AyXa M BOAOEMOB), CHOcoObl ero mpenorBpauieHust [IpenenbHas
nomyctumasi  kKouueHntpauus BeuiectB (I[IJIK). Ponp xumum B pemieHuun
9KOJIOTUYECKUX TMpolieM. YcuieHue napHUKoBOro »sddekra, paspylieHue

O30HOBOTI'O CJI0s1

6.3

[Ipumenenue cepsl, a3ota, Gochopa, yraepoaa, KpeMHUS U UX COCTUHEHUI B OBITY,
MEIUIIMHE, TPOMBIIIJICHHOCTH M CEeIbCKOM X03siiicTBe. [IprMeHeHne MeraaioB U
CILUIaBOB (CTaslb, YYT'yH, AIOPATIOMUHUMN, OpOH3a) B OBITY M MPOMBIIIJIEHHOCTH UX
coenquHenuid. [ToHSATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT

KOPPO3HUH

6.4

[IpuponHbie HWCTOYHUKHA YIIIEBOJOPONOB (Yrojib, MPHUPONHBIA Ta3, HePTh),

IPONYKTHI UX MepepaboTKH (0€H3UH), X POJIb B OBITY U IPOMBIIIJIEHHOCTH

6.5

HCpBOHa‘-IaJIbHBIG IIOHATHS 00 OPraHNYCCKUX BCHICCTBAX KaK O COCAMHCHUAX YyIrjIepoaa




(MetaH, 3TaH, 3TWJIEH, al[eTUJIEH, 3TaHOJ, IJIMLEPUH, YKCycHas kucioTa). [lonstue o

OHOJIOTMYECKH BaXKHBIX BCHICCTBAX: XUpax, 6CJ'IK3.X, YIJIEBOAAax — U UX POJIK B KU3HU

YeIoBeKa
7 Pacuérsr:

7.1 1o GopMyTaM XHMHYECKUX COCTHHECHHMA

7.2 Macchl (MacCOBOI) J1OJIM pacTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 M0 XUMUYECKUM YPaBHEHUSIM







