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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanum.

[IporpaMmma 1o XuMHHM Ja€T TPEACTABICHHWE O IENsIX, OOIIeH CTpaTreruu OOydCeHWs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpEeACTBAMU Y4YEOHOro MpeaMeTa, yCTaHaBIUBAET
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MPelyCcMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpHUpOBaHME 110 pa3fieliaM U TeMaM IpOrpamMMbl 110 XMMHH, ONPEAEISAET KOJIUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTENbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0OCOOCHHOCTEH 00ydJaromuXcsi, ONpeAesieT BO3MOKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI NMpOrpaMMbl Ha
YpOBHE OCHOBHOT'O O0OIIEr0 00pa30BaHusl, a TakKe TpeOOBaHUM K pe3yJibTaTaM 00yUYeHUs] XUMUU
HA YypOBHE IMeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHOU
JESTEIIbHOCTH 00YYaroIerocs 10 OCBOCHUIO YUYEOHOTO COJIepKaHusI.

3HaHUE XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €T0
NPEICTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3ydenue xumun:

CHOCOOCTBYeT peaau3alii BO3MOXHOCTEH M caMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011ei 1 PYyHKINOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yvaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATEIbHOCTH,  OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, Tak H B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAaKOMHUT €O CIEUU(UKON HAyYHOIO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI IIE€JIOCTHOTO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTECTBEHHO-HaYyYHOU I'PaMOTHOCTH 00YyYaroIInXCs;

CHocoOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHUSM, K TMPHUPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0Opa3oBaHME
oOyJaronuxcs.

Jlannble HampaBiieHHs B OOy4YEHHHM XUMHUHU 0O0€CIeYMBAIOTCS CHenu(pUKON coJepiaHus
y4eOHOTrO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30B0il HayKN XMMHHU Ha ONpPeIEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMbI MIEPBOHAYATIbHBIX MOHATUN XUMUH, OCHOB HEOPTraHUYECKOW XMUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUH OPTraHUYECKOW XUMHH.

CrpykTypa cojaepkaHHsl IPOrpaMMbl 110 XUMHH C(HOPMHUPOBaHAa HA OCHOBE CHCTEMHOTO
nonxona kK e€ mzyueHuro. CopaepiaHue CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBbI TMOHATUH O XuMuueckod peakuuu. OOe 3TH CHCTEMBbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIY IIOCIENOBATEIBHOTO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHS:

— @TOMHO-MOJIEKYJISIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMUYECKOH CBS3H;

— MpeCTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMYU BEILIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCA HA OCHOBE ODMIIMPHUYECKHU IIOJIYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTY4YEHHS U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAaHUIO U METOJlaM II03HaHUs B Hayke. M3yueHne xumuun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 Kj1accy.

[Tpu u3yueHnn XUMHUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHI OCHOB XUMHUECKOW HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON EATEIbHOCTH YeJIOBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3aJjauya y4eOHOro IMpeaMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAHUH — BaXHEUIHX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MIOJIO)KEHUHM, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
IpUOOILIEHNH K HAyYHBIM METOJIaM [TO3HAHMS IIPU U3YUYEHUH BEIECTB U XMMUYECKUX peaKIuii, B
(GOopMHpPOBAaHMM W pPa3BUTUM I103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3ydeHUH XMMHU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHUS Ba)XHOE 3HAUYEHUE
npuoOpenu Takue e, Kak:

— (popMHpOBaHUE MHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPAa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEeMaTHYecKoe MpuoOIIeHue oOyvaromuxcs K
CaMOCTOSATENIbHONM  ITO3HABATEJIbHOW  JESATENBHOCTH, HAay4YHBIM  METOAAM  IO3HAHUA,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaroIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATEeTbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHII ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUECHUE JJIS1 PA3IMYHBIX BUAOB JESTENbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHWBATh SIBICHHUS OKPY’XKAIOIIErO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHBIE TNPH H3YYEHUH XUMHH, NPUMEHATh HMX MpPH peleHuH npobieM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (opmMupoBaHue y 00yyaromuxcs T'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTUYECKH 1IEJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM [JEATEIBbHOCTH B LIEJIAX COXPAHEHHsI CBOETrO 3J0pPOBbA U OKPYKAIOLIEH IPUPOAHOU
Cpenpl;

— pa3BUTHE MOTUBAIIUHU K 00YUYEHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKUX IEHHOCTEH, T'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HallPaBJICHHOCTU AaJbHEHUIIero 00yueHHs.



OO61iee yuCiO YacoB, OTBEAEHHBIX IJI1 M3yUEHUS XMMHUHU HAa YPOBHE OCHOBHOI'O OOILETro
oOpa3oBanus, coctaBisieT 136 dacos: B § kinacce — 68 vacos (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YelOBEKa. XMMHS B CUCTEMeE Hayk. Tema u
BeulectBa. dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTosiHue BeuiecTB. Ilonsitue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCUTEINbHASI MOJIEKYJIsIpHAst
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3anmMoCBs3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI] BemecTBa. PacuéTsl o ¢popmynaM XUMUYECKUX COSTUHEHHA.

®u3nueckue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXPaHEHHUS MAacCChl BEIIEeCTB. XUMHUUeckue ypaBHeHHs. Kinaccupukanus XuMUYeCKX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJ0#, mpaBmiaMu paboThl B JabopaTopuud U mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YUYCHHE U ONUCAHUE (PUINYECKUX CBOICTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOeHNE (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIBAA,
pacTupaHue caxapa B CTYIKE, KMIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIeHUH, HabIoaeHne
U OINHCaHWE TPU3HAKOB MPOTEKAaHUs XMMHUYECKHX peakiuil (paszjoxkeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusl, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (), uszydenme crocoOoB
pas3zieleHuss CMeced: C MOMOINbI0 MarHuTa, (GWIbTPOBAaHHE, BbIMApUBAHUE, TUCTUIUIALUS,
xpomarorpaus, TNpOBEIEHHE OUYUCTKU TOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pe3yNbTaTOB TMPOBEACHHUS OIbITa, WLUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUs MaccChl, CO3JaHHE
MoIesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacraBuTeId HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 35eMEHT M NIpPOCTOE BELIECTBO.
Haxoxnenue kucinopoja B mpupojae, Gu3nyecKkue U XUMUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MMONyd4eHHsS KHCIOpoJa B Jlaboparopuu U
IpOMBIIIIEHHOCTH. KpyroBopoT kucinopona B mpupoze. O30H — ajuioTporHas MOJU(PHUKAIHS
KHCIIOpO/a.

TemoBoil 3(dexT XuMHUUECKONW peakIUH, TEePMOXMMHUYECKHUE YpaBHEHUS, 3K30- H
OHAOTEPMUYECKHE peakuuu. TOoImauBo: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOSI.

Bonopon — »snemeHT M mnpocroe BemecTtBo. Haxoxaenue Bomopoda B IMPUPOIE,
buznyeckrue 1 XuMHUYeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KucioTsl u comnu.

MoutsipHbIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbl. HackimeHHble u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJEC U B KU3HU
yenoBeka. KpyroBopoT Boabsl B mpupoje. 3arpsisHEHUE MPUPOJHBIX BOJ. OxpaHa W OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCcHJI0B. PU3NUECKHe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyuenue okcuios.

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XMUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kuciot. P akruBHoctu metamwioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa cosieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPE/ICNICHUE COAEPKaHUs KUCIOpoaa B BO3[yXe, MOIyYeHue, cooupanue,
pacrno3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpallleHus ropeHus (Imoxkapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HMX CBOWMCTB, MOJy4Y€HHE, COOMpaHHE, pacliO3HABaHUE U
U3yYeHHE CBOWCTB BOjoOpoaa (ropeHue), B3aumojeicrBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJ€H pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEJOBaHHE OOPa3I[0OB HEOPTaHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOIO/IeHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT W IIENIOYel, M3yueHHUe
B3auMmojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 33]1a4 Mo TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKas CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCH/IBL.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucrema Xumuueckux osnemeHtos [J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbiX suaep. M3oromsl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUUYECKHUX AJIEMEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpaKIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. VloHHAas1 CBS3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3ydeHne OOpaslOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHUCTBHE THUAPOKCHIA
LMHKAa C pacTBOpPamMH KHUCIOT M ILIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TrOpeHUE, PEaKluu Pa3ioKeHUs, COSTUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€ MPU U3YUYEHUU XMMMHU B 8 Kiacce OCYLIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSITHIA,
ABJISIFOLUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€IIbHBIX IPEAMETOB €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OOmme ecTecTBEHHO-HAYYHbBIC IOHSTHSA: HAy4HbBIH (akT, TUIoTe3a, TEOopus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(uKauusi,  TEePUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsjl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHWE BEUIECTBA, ra3, (hM3MUYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIBl, TOPHBIC TIOPOJbI, TIOJC3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKas peaKkuust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KaJIbLMS U HUX COCAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 2JIEMEHTOB B [leproandeckoii CuCTeEMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBa OT THUIA KPUCTAUIMYECKOW PEIIETKH W BHJIAa XUMHUYECKON
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKIUi MO pa3IMYHBIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIONIMX B PEAKIMU BEIIECTB, MO TEMIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, 0 yYacTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYeckoi peakuuu. [loHsaTre 06 OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsrue o
karanu3e. lloHsatne o XuMmHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON pPEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHMOHBl. MeXaHU3M JAHUCCOLMAIMM BEIIECTB C pPA3JIMYHBIMM BUIAAMU XUMHUYECKOH CBS3H.
Crenenb quccounanuu. CuiabHbIE U ClIa0bIe SIEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBaHUI M COJEW B CBETE
IpeACTaBIeHUH 00 3JIeKTpoJUTHUYECKON auccoruanuu. KadyecTBEHHblE peaklUMyd Ha HOHBI.
[TonsiTHe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumenmn:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKHUX BEILECTB —
METaJUIOB M HeMmeTa/uioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUECKOW peakIMM OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCJIOT, ILIEJIo4Ye M cojeil (BO3MOKHO HCIIOJIb30BAaHME BUJEO MAaTEpUANOB), IPOBEJIECHUE
OMBITOB, WJIIIOCTPUPYIOIIUX MPU3HAKK HPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEJICHME Tra3a, 00pa3oBaHHME BOJbI), OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIUNA (FOPEHHE, peakUuu pa3iokKEHHs, COCAUHEHMS),
pacno3HaBaHUE HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAaYeCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHne IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtaJuibl 1 UX COeJUHEHUS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHue U (U3MUECKHe CBOICTBA MPOCTHIX BELIECTB — TraJOr€HOB.
XuUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3aMMOJIEHCTBHE C MeTallaMH, HeMeTallJaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyuyeHHeE,
npuMeHeHue. JlelicTBue XJiopa U XJI0pOBOAOPOa Ha OPTaHM3M uesoBeka. BaxxHelme Xaopuabl
U UX HaXO0XJIEHHE B IPUPO/IE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3NyecKre CBOWCTBA MPOCTBHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONIHBIE MOJIU(DUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYeCKue M XUMHUUYECKHe CBoOWcTBa. OKCHABI CEphbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOme kak MpeacTaBUTENs Kiacca KUCIOT M crneuudpudeckue). XHUMUYECKHE PEaKIHH,
JeXKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHod Kuciotrel. I[Ipumenenue
cepHolt kucioTel. Conu cepHON KUCIIOThI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COeIMHEHUH B IpHUpoae. XHMHUECKOE 3arpsA3HEHHE OKpYKAIOIIEH Ccpeasbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTENEHM OKHCICHHA. A30T, pacHpoCTpaHeHHWE B Hpupoie, (U3NYecKue Hu
XUMHYeckHe cBoiicTBa. KpyroBopotT azora B npupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYeCKHue
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHasl peaknyss Ha MOHBI aMMOHMS. A30THas KUCJIOTa, €€ IOJIy4YeHHE,
¢usmueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunpuyeckue). Mcnoiapb3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puzndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopnas xuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YI00pEHUIA.

O6mass xapakrtepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEpOJ, alUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMUIecKue cBoicTBa. Axcopouns. KpyroBopot yriepoaa B mpupoe.
Oxkcupsl yraepoa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPTaHU3MBbI,
HOJTy4eHHe U MPUMEHEHHE. DKOJOrHYecKre MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM 3PQeKT. YToNbHAs KUCIOTa U e
CONM, WX (PU3MYECKHME M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanue  kapOoOHaToB B OBITY, MEIUIMHE,
MIPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayanpHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHAX YIIepoJa
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, JTAaHOJN, TJMIEPHH, YyKCycHas Kuciora). I[IpupogHbie
WMCTOYHUKU YTJIEBOAOPOAOB (Yrojib, HPUPOMHBIA Ta3, HEPTh), MPOAYKTHI HX TMepepadOTKU
(OeH3uH), uX poJib B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMONOrHMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pPOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COSAMHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIy4YCHHE U IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHus o0 okcuge kpemuus (V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneimme
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpobGiembl
6€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn.

u3ydeHne 00pa3lloB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3NYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJIb30BaHUE BHJICOMATEpHANIOB), O3HAKOMIJIEHHE C O0paszliaMu XJIOPUIOB (TaJIOr€HHUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauWBaHMs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yuYe€HHE XUMHUUECKUX CBOICTB pa3z0aBlieHHON CepHOU
KHCJIOTHI, MPOBEJICHHE KAaYyeCTBEHHOW peaklMM Ha CyJib(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEINUHEHUN
(BO3MOYHO HCIIOJIb30BAaHHE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POCHOPHBIX YIAOOPEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKUMid Ha HMOH aMMOHMA M (ocdar-uOH M H3ydYeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHANIOB), U3YUYEHHE MOJeNeld KpUCTANIMYECKHUX PpEemIETOK aiamasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOra3a, MoJy4yeHue, CoOupaHue, paclo3HaBaHue
U W3y4YCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, MPOBEJCHHE Ka4eCTBEHHBIX PEaKIHMi Ha KapOOHAT U
CHIIMKAaT-HOHBl W W3y4YCHHWE NPU3HAKOB WX TMPOTCKaHHS, O3HAKOMIIGHHWE C MPOIYKIHEH
CHJIMKaTHOW NPOMBIIIJICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 33134 1Mo TeMme «Baxneimune
HEMETAJIbl U UX COCTUHEHUS.



MeTtasiibl M HX COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHMUYECKHUX DJJIEMEHTOB — METaVIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme xumuueckux 3semeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalauyeckas CBsI3b M METaJNIMYecKas KpUCTalIndecKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpspKeHUH MeTauioB. Pu3MYecKue W XUMUYECKUE
cBoiicTBa MetayyioB. OOmue crnocoObl nmoixydeHusi MeTaioB. [loHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY M MPOMBITIICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 3J1eMeHTOB /1.
W. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXJAEHUE B Ipupoje. OPuznueckrue U XUMHYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEIMHEHUH.

[[{enouHo3emenbHbIE METAIbl MarHuid M KajabUuid: mnojoxeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnneneeBa, CTpO€HHE UX aTOMOB, HaXOXKICHUE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOWCTBA MAarHus W KalblMs. BakHeilne coeauHeHus
KaJbIUsl (OKCH, TUAPOKCU, COJIN). JKECTKOCTE BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. WM.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMIHHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMHUYECKHX 3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeupnwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
IIOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHHE PE3yJNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONBH30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJIEHCTBUS OKCHA KaJbIUs U HATPUs C BOAON (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEpHUAJIOB), HCCIEIOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
Kucioposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUIACOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKa, xkene3a (I1) u sxenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKME MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHHME BHAEOMATEPUANIOB), UCCIIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJIFOMUHUS U THUIPOKCUJA IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BaxkHel1ne MeTauibl U UX COSAUHEHUS».

XuMHus M OKpYyKaLias cpeaa

BemectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTPABIICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYXkKarollel cpebl (MpeaenbHas T0MyCcTuMasi KOHLEHTPALHs
BenlecTs, gainee — [1/IK). Ponp xumuu B penieHuu 3K0JI0THYeCKUX MpooIIieM.

Xumuueckuii IKcnepumenm:

u3y4eHune o0pa3ioB MaTepHalioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPHUAITBI).

Meostcnpeomemnuwie ceasu

Peanu3anus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 9 Kilacce OCyIIECTBIIAETCS
yepe3 HCMHOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIs1 OT/IEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O LIUKJIA.



OOmme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (DakT, THUIOTE3a, 3aKOH, TEOPHS,
aHaJ M3,  CHHTE3,  KIacCUpHKAluWs,  MNEPUOAMYHOCTh,  HAOIIOJCHHE,  JKCICPUMCHT,
MOJICTTMPOBaHKE, H3MEPEHUE, MOJICIb, SIBIICHHUE, TAPHUKOBBIA Y3P(EKT, TEeXHOIOTUsI, MATEPHAIBI.

dusuka: MaTepus, aToM, O3JCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI, H30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, OJJCKTPUYCCKHA 3apsl, NPOBOJHHUKH, IOJXYIPOBOJHHKH,
JMDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKAs PEHIETKA, CIUIaBbl, (PU3MYCCKUE BEIUYHHBI,
€IMHHIIBI U3MEPEHHUS, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bl, COJHIIE.

buomnorusi: dorocunTtes, npixaHue, Ouocdepa, IKOCUCTEMa, MHHEPAIbHBIC yIOOPCHHUS,
MHUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTRA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIb, TOPHBIE TMOPOJbI, TOJE3HBIC
uckonaemsle, TornBo, BojaHble pecypchl. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
NPOIrPAMMBI 1O XUMHUU HA YPOBHE OCHOBHOI'O OBHLIETO
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIC pe3yJIbTaThl OCBOCHHUSI IPOrPAaMMbl OCHOBHOTO 00IIero 00pa3oBaHUs
JOCTUTAIOTCS B XOJIc O0YYCHHUSI XMMHHU B €IUHCTBE YUCOHON U BOCIIUTATEIBHOMN JCIATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMHU  COLIMOKYJIbTYPHBIMH W  JyXOBHO-
HPaBCTBECHHBIMH IIEHHOCTSIMH, TPUHSITHIMH B OOINECTBE MPAaBUJIAMH U HOPMaMH IOBEICHHS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMUSI, CAMOPA3BUTHS U COLIMATM3AIMHA 00YYaIOIIHXCS.

JIMYHOCTHBIE PE3YJIbTAThl OTPa)KAHOT T'OTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PACUIMPEHHE OIbITAa JCATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoTHYECKOr0 BOCIUTAHUSA:

IICHHOCTHOTO OTHOIICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJIC/INIO0, TIOHUMAHHS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIaJIeTh JIOCTOBEPHOW MH(OpMALUEH O MEepeOBbIX JOCTHKCHUSIX M OTKPBITHAX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 00IIIeCTBa;

2) rpaskKAaHCKOr0 BOCIIMTAHMSA:

NpPEJCTaBACHUS O COIHAIBHBIX HOpPMax M MMpaBWIaX MEXKJIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE, =~ KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIICIOBATEIbCKONW, TBOPUECKOW W JIPYTMX BHUJAAX JEATCIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JIEATEIILHOCTH TPHU BBIOJHEHUN yUEOHBIX, IIO3HABATEIBHBIX 32134,
BBIMTOJIHEHUH XHMHYECKUX OSKCIICPUMEHTOB, CO3JaHHUU YYEOHBIX IPOEKTOB, CTPEMIJICHHS K
B3aUMOIIOHMMAHHIO U B3aHMMOIIOMOIIM B MPOIECCEe ITOH yueOHOU AeATETBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJICHHE W TIOCTYNKA CBOUX TOBApHINEH C MO3WIMHA HPAaBCTBCHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHHUS MOCIICICTBHI MOCTYNKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PCHYECKUE  MPEJACTABICHUS O  BEHIECTBE W XUMHYECKOH  PEaKIHH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HayKH M COCTaBIISIONIMNE OCHOBY JIJISI
NOHMMaHMWS  CYIIHOCTH HAyyHOW KApTHHBI MHUpa, NPEJCTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aMMOCBS3SX YEIOBEKa C MPHUPOHOIN Cpeoid, O poJH
XMMHHU B TIO3HAHUH STHX 3aKOHOMEPHOCTEIA;

MO3HABATEJIbHBIC MOTHBBI, HAlPaBJICHHBIC HA IMOJYYCHHE HOBBIX 3HAHUH IO XHMHH,
HEOOXOMUMBIC Ui OOBSCHCHHS HAOJI0JaeMbIX IPOIECCOB W SBJCHUMN, IO3HABATEIILHOM,



MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIbHON paboThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOH, JOCTYMHBIMU TEXHUYECKUMH CpEACTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYeHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHuI0, MIPOEKTHOM M HCCIEA0BATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPAaBIEHHOCTU U YPOBHs 00y4YeHUS B JajbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3/J0pOBbIi 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBUM M HENPUITHE BPEIHBIX
OpUBBIYEK (YMOTpPEOJICHUSI alKOrojsi, HapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJIIO/ICHUS
npaBwil 0€30MacCHOCTH TPH OOpAleHHH C XMUMHYECKHMHU BEIIECTBAMHU B OBITY M pealbHOUN
KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpPEC K MPAKTHUYECKOMY H3yUEHHUI0 MPodeccrii U TpyAa pa3iuyHOro pojia, yBaKeHHUE K
TPyly U pe3ylibTaTaM TPYIOBOM MACSATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPUMEHEHUS
NpPEAMETHBIX 3HAHUW TI0 XHMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAIHOW TpPAaeKTOPUHU
MPOJOHKEHHUST 00pa3oBaHUs C y4YETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoi mpodeccnoHalbHON AeITeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHUM, TOTOBHOCTh a/IalITUPOBATHCS B IPO(ECCHOHAIILHOM CpeJie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11e1ecO00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 30pPOBOro0 M 0Oe30macHOro obpasa *KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DH3UYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOIEHHUS TPaBHJI O€30MacHOT0 MOBEAEHUS TpU padOTe C BEIIECTBAMH,
a TaK)K€ B CUTYyalUsIX, YTPOKAIOLINX 3I0POBbIO U KU3HU JIOEH;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MONydaeMble MpPU HM3YUYEHUM XUMHH, IS PElIeHUs
3a/71a4, CBA3aHHBIX C OKPYKAKOMIEH MPUPOTHON CPEIOH, ISl TIOBBILIECHHS YPOBHS 3KOJIOTHUYECKOM
KYJBTYpbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM M MyTeH MX PEIICHUs
MOCPEJICTBOM METOJOB XUMHUH, IKOJIOTUYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATIBLHOMN MPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBIE A (PopMUpOBaHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpUSs, MPUHIUI, TUMOTE3a, (aKT, cUCTEMa,
MPOILIECC, IKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETaxX U MO3BOJISIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[IEJIOCTHOW HAay4YHOW KapTWHE MHpA, U YHHUBEpPCAIbHBIE yueOHBbIC NEWCTBHS (IMO3HABaTEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU eI TEIHHOCTH.

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornyeckme AeCTBUA:

YMEHHUS UCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIIEHUs TP OCBOCHUM 3HAHWIL:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JIPYTHMH TOHSTHSIMH), UCTIOIB30BaTh TOHATHS JJIs1 OOBICHEHHS
OTIENbHBIX (AKTOB W SBICHUMW, BHIOMpPATh OCHOBAaHUS W KPUTEPHH IS KJacCU(DUKAIIUN
XUMUYECKHUX BEHIECTB U XUMUYECKUX PEaKIUi, YyCTaHABIUBATh IPUUMHHO-CIIEICTBEHHbIE CBS3U



MEXy 00BEKTaMH U3Y4€HUs, CTPOUTH JIOTUYECKUE PACCYkKAECHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOJbI U 3aKIIIOUEHUS;

YMEHHE NMPUMEHATh B MPOLIECCEe MO3HAHUSA MOHATHS (IPEIMETHBIE M METAalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHHU, MPEOOPA3OBBIBATH IIHPOKO
IpUMEHSEMbIE B XUMHUU MOJEJIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CMMBOJI 3JI€MEHTA),
XUMHYecKass (GopMyla M YypaBHEHHE XHMHUYECKOH peakuud — NpU pEleHUH YydeOHO-
[IO3HABATEJIbHBIX 3a/a4, C Y4YETOM OTHUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMUMHUYECKHX pPEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3y4aeMbIX IIPOLIECCAX U SBICHUAX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHME HCIIOJb30BaTh IOCTABJIIEHHBIE BOIPOCHl B Kaue€CTBE MHCTPYMEHTA I1O3HAHUS, a
TaKKe B KadecTBE OCHOBBI JUIsl (OPMHPOBAHUS THIOTE3bl IO IPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

IpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUIO YUYECHHUUECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IIpoliecca, CaMOCTOSTENIbHO ITPOrHO3UPOBATh €r0
pe3yabTar, (opMyJIMpOBaTh OOOOLIEHUS M BBIBOJBI IO pe3yJibTaTaM IPOBEAEHHOTO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOJETIaHHOM padore.

Pa6ora ¢ undpopmanmeii:

yYMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3IMUHBIX BUIO0B
U GOpM IIPEICTABICHUS, TOTYHYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHblEe [0ocoOus, pecypchl IHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHSATh Pa3IM4HbIe METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe MH(pOpMaIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIsl BBIITOJHEHHsI yU€OHBIX U MO3HABATEIbHBIX 3a1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHUH, OBJIAJICHHE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHMS PA3IMIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MPEACTABICHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
IpyrumMu GpopMamMu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U HCCiel0BaTeNbCKON
JEeSTeIbHOCTH UH(MOPMALIUIO O BIMSHUU IPOMBIIIIIEHHOCTH, CETLCKOTO X0341CTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYKaOUIeW PUPOIHON CPEBI.

KoMMyHUKaTHBHBbIe YHHBepcaibHble Y4eOHbIe el CTBHA:

YMEHHs 3aJlaBaTh BOIPOCH (B XoJe Auanora u (WiIu) JUCKYCCHH) IO CYIIECTBY
oOcyxgaeMoil Tembl, (OPMYIMpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJIHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPECTaBIATh MOJyYeHHbIE Pe3yJIbTaThl T03HABATEIbHOM 1€ TEbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 pPEe3yJbTaTOB BBINOJIHEHUS XHUMHUYECKOTO
IKCIIEpUMEHTa (J7a00paTOPHOTO OMBITAa, JAOOpPATOPHON PAOOTHI MO WCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOI O MMPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
HCCJIEIOBATENBLCKON N1€ATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OoOLIMX HMHTEPECOB U COIJIacOBaHMs MO3UIUN (00CyXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JIEHCTBHMA, ONpeieNieHne KPUTEPUEB 10 OI[EHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U ApYyTHE).



PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1elCTBHS:

YMEHHE CAMOCTOATEIbHO ONPEIENATh LU JEATENbHOCTH, IIJIAHUPOBATh, OCYILECTBIISTD,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIIHOCTH, BBIOMPATH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pemieHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3aad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTUPOBATH IPEIJIOKEHHBIA AJITOPUTM [EWUCTBUU IIpU
BBIIIOJIHEHUM 33JaHUil ¢ y4€TOM IIOJy4YeHMs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJyUYEHHOI'O pe3yibTaTa 3asiBICHHOM L€y,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJCpPXKAHMUSA,
YCTAaHOBJICHHOTO JaHHOM (exepanpHOW pabodell MporpamMMol, BBIIENAIOT: OCBOCHHBIC
00y4aromuMuUCsT Hay4yHbIE 3HAHUS, YMEHHUS W CHOCOOBI ACWCTBUI, BUABI ACATEIBHOCTU II0
IOJYYEHHUI0O HOBOI'O 3HAHUS, €ro HWHTepHpeTaluy, NOpeoOpa3oBaHUI0 M INPUMEHEHUIO B
pas3JINYHBIX YYEOHBIX U HOBBIX CUTYalHsIX.

K koniy oOyuenusi B 8 kjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIIUXCSI YMEHUI:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHI: aTOM, MOJEKYJIa, XUMUYECKHUI
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJHOPO/HAsA), BaJEHTHOCTb, OTHOCHUTEIbHAas aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas M0 XUMHUYECKOIO
JJIEMEHTAa B COEAMHEHHM, MOJISIPHBI OOBEM, OKCHJ, KHCIOTAa, OCHOBAHUE, COJIb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiysi, Kiaccuukanus
peaKuuil: peakluu COCINHEHUS, PEAKLUU Pa3JI0KEHMsI, PEaKIIMK 3aMEIICHUs], peaKliun
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHE PEAKIMH, TEINIOBON 3((EeKT peakluu, sApo aToMma,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX MOHITHM U TIPUMEHATH ITH
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

® CMOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBlIeHUSI (OPMYJ BEILIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OmpelensITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEJAMHEHUSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaaMm, BHJ XMMHYECKOM CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBathk cMbica Ilepuoanueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE IEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MaccChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOIaJipo;

® ONUCBHIBAaTh U XapakTepu3zoBaTh TaOmuuHyto ¢opmy Ilepuonnueckoil cucreMsl
XUMHYECKHX DJIEMEHTOB: pa3linyaTh IMOHATUS «IJaBHas moArpymmna (A-rpynma)» u
«nobounas moxrpynmna (b-rpymma)», Mameie W OOJBINME TEPUOMABI, COOTHOCUTH
o0o3HaueHusl, KOTopele UMetoTcst B Tabmiuue «llepuonnyeckas cucremMa XMMHUYECKUX
aneMeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHUKAaMH CTPOEHUS aTOMOB



XUMHUYECKHX DJIEMEHTOB (COCTaB MW 3apsii sapa, oOO0IIee YHCIO 3JIEKTPOHOB H
pacnpezesieHue UX 10 3IEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUECKHE
peakuuu (110 YMCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKHUX PEAKLIU;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (opMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

MIPUMEHSATH OCHOBHBIE OMEPALMH MBICIUTEIBLHON JESITCIBHOCTA — aHAJIW3 U CHUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMAaTH3AIHNIO0, KIACCU(UKALMIO, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JJIi M3YYCHHUS CBOMCTB BEIIECTB M XMMHYECKUX PEaKIIH,
€CTeCTBEHHO-Hay4YHble =~ METOJbl  TO3HaHUS  —  HaAONmIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICTICHHBIN);

ClIeZIOBaTh NpaBWJIaM TIOJB30BAHUS XMMHUYECKOH TOCYyIOM M J1abOpaTOpHBIM
o0opyZOBaHHEM, a TaKXe IMpaBWIaM OOpallleHUs C BEUIeCTBAMH B COOTBETCTBHH C
WHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KUCIOpPOAA), MPUTOTOBICHHUIO
pacTBOPOB € OMNpPENEIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA, MIIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, (peHondTanenH, METUIOPAHXK U IPyTHE).

K koHy oOydeHus B 9 kjacce IpeaMETHbIE pe3ybTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y O0YHAIOLINXCS YMEHHIA:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX IMOHATUN: XUMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHUCIICHUS, XMMHMYECKas pEaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P (PEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIMUS, pEeaKklUUh HMOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIMTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKas CBA3b
(koBaJleHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTaJUIMUecKas pemeéTka, KOppOo3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUUu, NPEIeNbHO JIOIyCTUMAas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TOHSATHH M MPUMEHSTH 3TH
MOHSITHS IIPU ONTUCAHUH BEILECTB U UX MPEBPAICHU;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBi€HHUS (OpMyd BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpeeNsiTh BaJeHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PaA3]IM4YHOIO COCTaBa, NMPUHANICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy COEIMHEHMH Mo (opMyiiam, BHJ XMMHUYECKOH CBSI3U (KOBaJE€HTHas, MOHHa,



METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dbopMmyIie, XapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX COCIUHEHUH, THUII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIc [lepuoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro MOHMMAHKE: ONUCHIBATh M XapaKTepu30BaTh Ta0nuunyio Ghopmy [lepuonndeckoii
CUCTeMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynmna (A-
rpynma)» u «mnobounas mnoxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPHOJIBI,
COOTHOCHUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKON Tadiuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, oo1ee YUCIIo IEKTPOHOB U paclpeielieHue UX MO AJIEKTPOHHBIM CIIOAM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTM B HW3MEHEHHHU CBOWCTB JJIEMEHTOB U HX
COCIMHEHUH B Mpejesiax MajbIX MEPUOJIOB U TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHNUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (10 YMCIy W COCTaBYy Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY
3¢ dexTy, 10 U3BMEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIME M CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsi ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHYECKON JUCCOUMUALIMU KUCIIOT, IIEI0UYEH U COJIEH,
MIOJTHBIC U COKPANIEHHBIC YPAaBHEHUS PEAKIM HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHid,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKON CBS3M MEXIy BeIIeCTBAMU
pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBIIEHUS SJIEKTPOHHOTO OajaHca ITUX PeaKIluii;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUsI XUMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (opMyIie COeTUHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu;

coOMoIaTh TpaBWJIa TOJB30BAaHUS XUMHUYECKOM TIOCYIOM U J1abOpaTOPHBIM
o0opylioBaHHEM, a Tak)Ke MpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOTYUYEHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIUU, MOATBEPKAAIOIINE KaueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMI-, KapOoHar-, (ocdart-,
CWJIHMKaT-, cynb(ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI H3yYE€HHBIX
METaJUIOB, IPUCYTCTBYIOMINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIIECTB;
MIPUMEHSATh OCHOBHBIE OTIEPAIMH MBICIUTEIBHON JESITEIPHOCTH — aHAW3 U CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIlMI0, BBISIBJICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YyYEHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HAyYHbIE METOJbI TO3HAaHUS — HaONIOJeHHWE, W3MEPEeHHUEe, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsuuecTBO 4acos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(POBHIE)
KonTpoJbHbIe IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 CCTCCTROSHAMILL I 5 2 https://m.eds00.ru/Y NVIX660G
MPaKTUYECKOU JIEATESITbHOCTH
YyeJIOBEKa
B
1.2 CHICCTRA 1 XHUMHHCCKHE 15 1 https://m.eds00.ru/ONNXR1VFO
peaknuu
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
B .K .
2.1 O3y %, BHCIOPOA 6 https://m.eds00.ru/DSBORTY 30
[Toustue 06 okcumax
B I
2.2 OAOPOAL. LIOHATHE O 8 1 https://m.eds00.ru/5D61JZ6PS
KHACJIOTaX U COJAX
Bopna. PactBopsl. [lonsitue
2.3 5 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUIX
OCHOBHBIE KJIACCHI
2.4 HEOPraHNYEeCKuX 11 1 1 https://m.edsoo0.ru/0TSASMOWT
COCTMHECHUN
Hroro o paznueny 30

Paznen 3. llepunoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudecknx 3j1eMmeHToB I. U. MenaeneeBa. CTpoeHue aToMOB.



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Xumnueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE pe€aKkIuu

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB /[. 7
N. MenpneneeBa. Ctpoenue
aToma

XUMHYECKasl CBS3b.

OKHUCIIUTENBHO-
3.2 8 2
BOCCTAaHOBUTEIILHBIE
peakiuu
Hroro no pazgeny 15
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 >

https://m.edsoo.ru/TCBJBVWFZ

https://m.edsoo.ru/F6AOASDPF

https://m.edsoo.ru/LRYWBJPES

https://m.edsoo0.ru/KOBD02J69



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LM pPOBbLIE)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
Pa3zne 1. BemecTBo 1 XUMHYECKHE PeaKIul
IT 0 i
1.1 OBTOPCHIE H YIIYDICHHE SHATIH 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3JIeJioB Kypca 8§ Kjacca
1.2 OCHOBHbIE 3AKOHOMEPHOCTH 4 https://m.edso0.ru/AFNALWG7U
XUMHUYECKHUX PEaKIIHii
1.3 MEKTPOHTICCKA ACCOUMALILS. 8 1 1 https://m.eds00.ru/KODUR50VV
XUMUYECKUE peakllui B pacTBOpax
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
06
2.1 TS XAPARTEPHUTITIA XML 4 1 https://m.edso00.ru/ZTN1F700lI
aneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 anemenToB VIA-rpynmer. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEZIMHEHUs
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
2.3 anemMeHToB VA-Tpynmsl. A3oT, Gpochop 7 1 https://m.edsoo.ru/VOXDOUX2S
U MX COCIUHEHHS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
2.4 aneMenToB |V A-rpymmel. Yriepon u 8 1 2 https://m.edsoo.ru/JPJ200VJX
KPEMHUH B WX COSAMHCHUS
HWroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 ‘ OO01re cBOMCTBA METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxkueiimme MeTaIUIBl U UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Betutectsa it MaTepuans B KH3HIL 3 https://m.eds00.ru/TENBWEF7Y
yesoBeKa
Hroro mo pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IINTAHUPOBAHME
8 KVIACC

Ne
n/n

Tema ypoka

IIpeamer xumuu. Ponb xumun B
JKM3HHU JeoBeka. Tenma u
BeIIlECTBA

IlonsTre 0 MeTOaX MO3HAHUS

B XI/IMI/II/I\CTapTOBaSI
AUAardHoCTHKa

KoaudecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

https://m.edso0.ru/L62DS2CZR

https://m.edso0.ru/9ZJAEW050

[IpaxTnueckas padora Ne 1
«IIpaBmna paboThI B
n1a0opaToOpUU U MPUEMBI
oOparieHus ¢ 1a00paTOPHBIM
000pyI0BaHHEM)

https://m.edsoo.ru/L5EW4353D

HucTele BellecTBa U CMECH.
Crioco0sl pazneneHust cMmecei

https://m.edsoo.ru/6 TME21FW$8

[IpakTuueckas padora Ne 2
«Pa3nenenue cmeceli (Ha
IIPUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)»

ATOMEI 1 MOJICKYJIbL

XUMHUYECKHUE IIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

https://m.edso00.ru/K3LS5MCRY

https://m.edsoo.ru/BLS04WTBS8

https://m.edsoo.ru/AH3D4ADNAX

HpOCTBIe " CJIIOXKHBIC BEIICCTBA

https://m.edso0.ru/DXJBSTJ95



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

10

11

12

ATOMHO-MOJIEKYJIIPHOE YUEHUE

3aKOH MMOCTOSHCTBA COCTaBa
BeIeCTB. XUMHUYECKAsI
¢dbopMmyia. BaleHTHOCTh aTOMOB
XUMHUYCCKUX DJICMCHTOB

OTHOCHUTENbHASA aTOMHAs
Macca. OTHOCUTEIbLHAs
MOJICKYJISIpHAd Macca

MaccoBas 1019 XUMHUYECKOTO
3JIEMEHTA B COEIUHEHUU

https://m.edso0.ru/IMOBJ30QZ5

https://m.edsoo.ru/IMC496FX6

https://m.edsoo.ru/PIZPCIMDX

https://m.edso0.ru/GHV580MVE

13

14

15

KommuecTso BemectBa. Moib.
MousipHas macca

Du3nyecKue U XMUMHUYECKHE
ABJICHUS. XMMHUYECKasl peaKus
[Ipu3Haku u ycinoBus
IIPOTEKAHNS XUMHUYECKUX
peakuui

https://m.eds00.ru/368UNL5Y 2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

16

3aKoH COXpaHEHHUs MaCcChl
BelleCcTB. XUMHUIECKUE
ypaBHEHUS

https://m.edsoo0.ru/M8DS4IHVM

17

18

Brruucnenus konuuectna,
Macchl BEIIECTBA 110
YPAaBHCHUAM XUMHUYCCKUX
peakuuii

Knaccudukanus XuMHuecKux
peakuuii (coequHeHus,
pa3IoKEeHUs, 3aMEILEHNUS,
oOMeHa)

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIN-
sHImKIoneauct. O0o0eHne u
cUCTeEMAaTHU3alusd 3HAaHUN

https://m.edsoo.ru/P1WARH3AB

20

21

22

Kontposnbnas padota Nel o
Teme «BelecTBa 1 XUMHUYECKHE
peaKImy

BOSI[YX — cMech ra3oB. CocraB
BO3yXa. KHCJ’IOpO)I — OJICMCHT
H IIPOCTOC BCIICCTBO. O3o0n

dusnyeckre 1 XUMUYECKHE
CBOMCTBA KHCIIOpO/a (peakiuu
okuciieHus, ropenune). [Tonstue
00 okcugax

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/ XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

23

CrniocoOsl nmosty4eHus
KHCJIOPOJa B 1a00OpaToOpuu U
MIPOMBIIIJICHHOCTH.
[TpumeHneHue kucnopoaa

https://m.edsoo.ru/VJWB6A2RD

24

TennoBoii 3¢ ekt xumMuueckon
peaxkuuu, MoHsATHE O
TEPMOXUMHYECKOM YpaBHEHUH,
9K30- ¥ SHJO0TEPMHUUECKHUX
peaxkusax

https://m.edsoo0.ru/PNMKJZHKX

25

Tomnuso (Hed Tk, yroiab u
MeTaH). 3arpsi3HeHue Bo3ayxa,
CIOCOOBI €ro MpeI0TBpaIIeHUs

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

26

[IpakTuueckas padora Ne 3 o
teme «[lomydenune n cobupanue
KHCJIOPO/Ia, H3y4EeHHUE €T

https://m.edso0.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

28

CBOWCTB»

Bonopoag — snemeHT u
MPOCTOE BEIIECTBO.
Haxosxnenue B mpupoje

duznueckue 1 XUMHUYECKHE

CBOICTBa BOJIOpPO/IA.
[Ipumenenue Bogopoaa

https://m.edsoo.ru/WD392ACWB

https://m.eds00.ru/0SZ28459R

29

30

31

32

TloHsaTHE 0 KHCIIOTAX U COIIX

CriocoOsl moty4eHus BoAOpoaa
B J1JaOOpaToOpuu

[IpakTuueckas padorta Ne 4 o
teMe «Ilomydyenue u cobupanue
BOJOPOJIa, U3yUYEHUE €TO
CBOKCTBY

MounsipHblii 00BEM ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/TMWNIVC43

https://m.edso0.ru/C9TO9UCIP

https://m.eds00.ru/SS3WAX33K

https://m.edso00.ru/M3KS010DQ

33

Brruucienus o0béma,
KOJIMYECTBA BEIIECTBA r'a3a 10
€r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA W 00BEMY

https://m.edso00.ru/MXGOY304M

34

35

36

Brruncienns o0bEMOB ra3oB MO
YpaBHEHUIO PEaKIIMN Ha OCHOBE
3aK0Ha 00BLEMHBIX OTHOILIEHUH
ra3oB

dusnueckue U XUMHUYECKUE
CBOIICTBAa BOJbI

CoctaB ocHoBauuii. [lousarue
00 MHIUKaTOpax

https://m.edso00.ru/9TO8AXABY

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

https://m.edsoo.ru/IXB2W6IVL



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

37

Bopa xak pactBoputens.
Hacpiiennsie u
HEHACBILIEHHBIE PACTBOPBI.
MaccoBas 10J1s1 BeLecTBa B
pacTBope

https://m.edsoo.ru/MKHXPOFH4

38

[TpakTuyeckas padora Ne 5 o
teme «IIpurorosnenue
pacTBOPOB C ONPEAEIEHHOM
MAacCOBOH IOyl
pPacTBOPEHHOTO BELIECTBA

https://m.edsoo.ru/WXUKPAUOA

39

KonTponbnas padora Ne2 no
teme «Kucnopoa. Bogopon.
Bona»

https://m.edsoo.ru/JM7935DRY

40

41

42

OKcHabl: COCTaB,
KJ1accuukanms, HOMEHKIJIaTypa

HonyquI/Ie N XUMHWYCCKHEC
CBOMCTBa KHUCJIIOTHBIX,
OCHOBHBIX U aM(l)OTepHBIX
OKCHUI0B

OcHOBaHUA: COCTaB,
KIaccuuKaius, HOMEHKIATypa

https://m.edsoo0.ru/5TFSJINAY

https://m.eds00.ru/8JAZ9YWS2

https://m.edso0.ru/5U397HU5C

43

44

45

HonyquHe U XUMHUYCCKHEC
CBOMCTBA OCHOBAaHUM

Kucnotsl: cocras,
KIaccuuKaius, HOMEHKIATypa

HOJ’Iy‘IeHI/IC N XUMHWYCCKHEC
CBOMCTBA KUCIIOT

https://m.edso00.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBKY

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpemanue):

https://m.edso0.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

HOMEHKJIATypa, CIIOCOOBI
IMMOJIYUCHU A, XUMHUYCCKUC
CBOICTBA

47

[TpakTrueckas padota Ne 6.
Pemenne skcniepuMeHTAIBHBIX
3a1a4 o TeMe « OCHOBHbIE
KJIACChl HEOPTaHUYECKUX
COEIMHECHUIN»

https://m.edso0.ru/58D13JF7V

48

49

I'eneTnueckas CBA3b MEXIY
KJIaCCaMU HEOPraHUYECKUX
COE€IUHEHUN

O00011IeHIE U CUCTEMATHU3AIUS
3HAHUH

https://m.edsoo.ru/YDS6ZRE31

https://m.edso0.ru/STBUOEEYN

50

KonTponsnas padora Ne3 no
TeMe "OCHOBHBIE KIIACCHI
HEOPraHUYeCKUX COeAMHEHUI"

https://m.edsoo.ru/AFA7IDULD

51

[IepBble monBITKN
KJIAaCCU(UKALUN XUMUYECKUX
anemeHTOB. [IoHATHE O Tpynax
CXOJHBIX 2JIEMEHTOB

https://m.edso0.ru/C0V3CC214

52

[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XHMHUYECKUX djieMeHToB /I, U.
Menneneena

https://m.edsoo.ru/X9F1INR3U8

53

54

[Iepuonsl, rpynnel, MOATPYMIIIBI

Crpoenue atomoB. CocTas
aTOMHBIX sifiep. M30Tors

https://m.edsoo.ru/NOMWWJRXN

https://m.edsoo.ru/IMUDOMRS5H

55

CtpoeHue 3IeKTPOHHBIX

https://m.edso0.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

000JI0YEK aTOMOB DJIEMEHTOB
[Tepuoanueckoit cucremst /. U.
Menpeneena

56

57

58

59

60

61

XapaKTepUCTUKAa XUMUUYECKOTO
3JIEMEHTA 110 €r0 MOJIOKEHUIO B
IIepnonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuonnyeckoro
3aKOHa JUIs pa3BUTHUS HAYKU U
npaktuku. J[. 1. MenneneeB —
YYEHBIHM, IEAaror U rpakJaHuH

PesepBHrlil ypok. O6o001eHne
Y CHUCTeMaTH3alusl 3HAaHUH /
Bcepoccuiickas nmpoBepodHas
paborta

KontponsHast pabota Ne4 o
teMe «CTpoeHHe aroma.
XumHueckas cBs3b» /
Bcepoccuiickas npoBepouHas
paborta

3J'ICKTpOOTpI/II_[aTCJ'ILHOCTB
AaTOMOB XUMHUYCCKHUX
9JICMCHTOB

HNonnas xumMudeckas CBsI3b

https://m.edsoo.ru/Y1P040OMDX

https://m.edsoo0.ru/SZD8XEQOP

https://m.edso0.ru/ZCQTRP08Y

https://m.edso0.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS8

https://m.edso00.ru/3SY1RJKVI

62

63

KoBasienTHas nonsipHas
XUMHUYECKasl CBS3b

KoBanentHas HCIIOJISIpHAasA
XHUMHUYCCKasA CBA3b

https://m.edsoo.ru/EOL3MT2AE

https://m.edso0.ru/9YVR3FUXI



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

64 CreneHp OKHUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 R

65 KHCIHTEIHHO 1 https://m.eds00.ru/ZXNCA7DOZ
BOCCTAHOBHTEJIbHBIE PEAKIIMU

66 OKHCIUTENA U BOCCTAHOBUTEIU 1 https://m.edso0.ru/QPS46Z5PU
PesepBHeIil ypok. O600IcHIE

67 11 CHCTCMATHAIHA SHAHH TO 1 https://m.edsoo.ru/4ARH7M35NF
teMe «CTpoeHHe aroma.
XuUMHUUYECKAsA CBI3b)
PesepBHrlil ypok. O6001eHue

68 N 1 https://m.edsoo.ru/7DNRBZ948
W CUCTEMATHU3ALMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne

n/n

Tema ypoka

[lepuoanueckuii 3aK0H.
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOoB JI. M.
Menpaeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHX
3JIEMEHTOB IIEPBBIX TPEX
HIePHOI0B\BXOTHAS
KOHTpOJIbHasE paboTa

Knaccudukanus u

HOMEHKJIaTypa
HEOPraHUYECKUX BEILECTB

KoaudecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypcChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1IWRA20

Buasl xumMnueckoil cBA3U U
THUMBI KPUCTATUTUNYECKHUX
peETOK

https://m.edsoo.ru/UI4Y5CFRV

KonTponbnas pabota Nel no
teMe «lloBTOpeHune n
yriIyOJieHre 3HaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiacca

https://m.edso0.ru/J4X8ZN212

Knaccudukanmst xumuaeckux
peaKIui 1o pa3InYHbIM
pU3HaKaM

ITonsaTue o ckopoctu

https://m.edsoo.ru/ X8 XAE7E2J)

https://m.edso00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

XUMHYECKOW PEaKLUU.
ITonsiTHE O TOMOTE€HHBIX U
reTEPOTreHHBIX PEAKLUIX

[TonsiTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIUSIOIIME HA CKOPOCTh
XUMUYECKON PEAKLNU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/HAFH7NZNM

10

11

OKHUCIUTENILHO-
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Teopust 3K TPOTUTHUCCKON
nucconualny. CHIbHBIE U
CI1a0bIe ANEKTPOIIUTHI

HonHbIe ypaBHEHHUS peaKkui

https://m.edso0.ru/648V11026

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

https://m.edsoo.ru/VVN2SBIN1R

12

XHUMHUYECKHE CBONCTBA KUCIIOT
1 OCHOBaHHUM B CBETE
IpeJICTaBIeHUH 00
ANEKTPOIUTUYECKOMN
JHUCCOIUAIIAN

https://m.edsoo0.ru/8HH81YVXI

13

XUMUYECKUE CBOMCTBA COJNEN
B CBETE MpeACTaBlIeHUl 00
AIIEKTPOJIUTHYECKON
JUCCOLIMAIIUU

https://m.edso00.ru/ETD5QTS4G

14

15

[TonsTHE O rUIpONIH3E CONEH

O060061EHNE U
CUCTEMATHU3ALMS 3HAHUN

https://m.edsoo0.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuueckas padota Ne 1.

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



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

17

18

19

«Pemenne
AKCIEPUMEHTAIBHBIX 33724

Kontponbnas pabora Ne2 mo
TeMe «DIEKTPOIIUTUYECKAs
aucconranus. XuMUYECKue
peaKIuu B pacTBOPAX»

OO61mas xapakTepucTHKa
rajioreHoB. XUMHUYECKHe
CBOIICTBa Ha MpUMepe XJIopa

XmopoBoaopoa. CossiHast
KHCJIOTa, XUMUYECKHE
CBOIICTBa, MOJTy4EHUE,
MIPUMEHEHHUE

https://m.edso0.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas padbora Ne 2 o
teme «llomyuenue conssHOU
KHCJIOTBI, U3y4YeHue e&
CBOICTBY

https://m.edsoo.ru/PVEXIYWEG

21

Brraucnenus o ypaBHEHUSIM
XMMHYECKUX PEaKIUi, €CIn
OJIMH U3 PEareHTOB JaH B
HU30BITKE

https://m.edsoo.ru/4BI5H070F

22

23

24

OO6mas xapakTepuCcTHKa
anemeHToB VIA-rpynmnsl
ANnoTpOonHbBIE MOAU(PUKALINN
cepbl. Haxoxnenue cepsl u €€
COEIMHEHUH B MIPUPOJE.
XHWMHUYECKUE CBOMCTBA CEPBI

CepoBoaopoji, CTpOEHHUE,

https://m.edsoo.ru/VMWKERSEP

https://m.edso0.ru/CX10EU8PO

https://m.edsoo.ru/ECGX2B40W



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW

25

26

¢u3nvecKkre 1 XUMHYECKHE
CBOMCTBA

Oxcunpl cepol. CepHas

KHUCII0Ta, GUBNYECKUE U
XUMHUYECKHE CBOMCTBA,

MIPUMEHEHUE

XHUMHUUECKUE PEAKLUH,
JeXallne B OCHOBE
MPOMBIIIIEHHOTO CrIoco0a
MMOJIy4YCHUA cepHoﬁ KHUCJIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPYXaIoIIeH Cpeabl
COEMHEHUSIMH CEPbI

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

27

28

29

30

Brranciaenue MmaccoBoii 101u
BBIXO/Ia TIPOIYKTa PEaKIIUU
OO01mas xapakTepucTHKa
aneMeHToB VA-rpynisl. A30T,
pacnpocTpaHeHue B IPUPOJIE,
buznyecKue 1 XUMUYECKHE
CBOMCTBA

AmMHak, ero puznvecKue u
XHUMHUYECKHE CBOMCTBA,
NOJyYeHHE U IPUMEHEHHE
[TpaxTiueckast paborta Ne 3 o
teme «llonydyenune aMmuaxa,
U3yUYeHHE €ro CBOHCTB»

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IFJ

31

A3oTHas KACI0TAa, €€
bu3nYecKre 1 XUMHUIECKHE

https://m.edsoo.ru/U2DYEDMYE



https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE

32

33

34

35

CBOMCTBA

Hcnonp30BaHre HUTPATOB U
coJiell aMMOHUS B KaUeCTBE
MUHEPATBHBIX yI00pEHUIA.
XUMHUYECKOE 3arpsiI3HEHUE
OKPYXaroIIeH Cpeabl
COCAMHEHUSIMH a30Ta
docdop. Oxeun hochopa (V)
u ochopHas KUcoTa,
(bU3HYECKUE M XUMUICCKHEC
CBOMCTBA, IIOJIyYCHUE

Hcnonb3oBanue pocdaros B
Ka4eCTBE MHUHEPAIbHBIX
ya00peHuit. 3arps3HeHue
IpUPOHOI cpeabl pocharamu
VYraepon, pacpocTpaHeHuUe B
npupoze, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA

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

https://m.eds00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUB5V

https://m.edsoo.ru/DWOM6SUUL

36

37

Oxkcupel yraepozaa, ux
¢du3nueckre 1 XUMHUYECKHE
CBOMCTBA. DKOJOrMYECKHE
npo0JIeMbl, CBA3aHHBIE C
okcusom yriepoza (1V)

VYroapHasg KUcioTa 1 €€ coin

https://m.edso0.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

38

[TpaxTrueckast padorta Ne 4 o
teme "llomyyenue
YTJIEKUCIIOrO rasa.
KauecTBeHHas peakius Ha

https://m.eds00.ru/G2HZXQGC8



https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

39

40

KapOoHaT-roH"

HCpBOHa‘IaJIBHBIG MOHATHS 00
OpTraHN4YC€CKUX BEIIECTBAaX KaK
0 COCIMHCHUIX yIiI€poaa

Kpemuuii u ero coeiHeHust

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

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

41

[IpakTuueckas padora Ne 5.
Pemienne skcnepuMeHTAIbHBIX
3amad 1mo TeMe «Bakaeumme
HEMETAJUIBI H MX COCAUHCHUS

https://m.edsoo.ru/O7E8DOD7Z

42

43

KonTponbnas paborta Ne3 mo
Teme «BaxkHeime HeMeTauIbl
U UX COCTUHEHUSD)

OO0m1as XxapakTeprucTrUKa
XUMUYECKHX DJIEMEHTOB —
MeTaJuIoB. MeTammmueckas
CBSI3b M METAJNINYECKas
KPUCTAJUINYECKasl PELIETKA.
duznueckre CBOMCTBA
METaJI0B

https://m.edso0.ru/S85J9UGH3

https://m.edso0.ru/XK1GYPCO1

44

45

XHUMHUYECKUE CBOMCTBA
METaJIJIOB.
DIIEKTPOXUMUYECKHAN P
HaIpsKEHUH METaJNIOB

OO61me crnocoObl MoTyueHUs
MeTaiuioB. CIIaBhI.
Brraucienus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIUi, eCIn
OJIMH U3 PEareHTOB COICPKUT

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

IpUMecH

[TonsiTue o Koppo3uu

46 https://m.edsoo.ru/4FIGDOWOW
MCTAJIJIOB

47 I1lenoyHbIe METAILIbI https://m.edsoo.ru/X1B4BPUW?2
O

48 KCHIBT I THADOKCHART https://m.edso0.ru/Q4DX0G3U9
HanI/ISI " KaJllusa

49 IlenoanosemenbHpic MeTalIbI https://m.eds00.ru/REOCDYO0K6
— KaJIBIIUU U MarHnuunu

50 Baxeiimme coenuuenns https://m.edsoo0.ru/CJR96CMZA
Kajablus

51 O6obmenme u . https://m.edso00.ru/O5PXGG1BE
cucreMaTtni3anuda 3HaHUN

52 HKecriocTs BomEL H CTI0COOH! https://m.eds00.ru/WFMBETTTP
cC YCTpaHeHI/IH
[IpakTuueckas padbora Ne 6 o

53 Teme "YKECTKOCTD BOABI U https://m.edsoo.ru/NFIROKB8J
MeTO/Ibl €€ ycTpaHeHUs"

54 AroMUHUN https://m.eds00.ru/9ZJ8RD1TV

55 AmGoteprpie CBOHCTB https://m.eds00.ru/NI5KI10J5
OKCHJa u I‘I/II[pOKCI/I)Ia

56 Keneso https://m.edsoo.ru/F20NJR5SR

57 OKCHIBI, THAPOKCHIBI 1 COTH https://m.eds00.ru/IRTUBL AMP
xenesa (1) u xenesa (111)

58 O6obmerme n 5 https://m.eds00.ru/NAONSHGKZ
CUCTEMaTHu3alAad 3HaHUHU
IT o7,

59 paxTieckas pabora Ne 7 https://m.eds00.ru/ZN7GOQSMX

Pemrenne OKCIICPUMCHTAJIBHBIX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

60

3aJ1a4 110 TeMe «Baxueniue
METAJUILI U UX COEIUHEHUS)

Brruncnenus no ypaBHeHUsAM
XMMHUYECKHUX PEaKLMH, eCIIn
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COACPIKUT
npuMecu. Beraucienus
MacCOBOM J0JIH BBIXOJa
IPOAYKTA peaKuu

https://m.edsoo.ru/AYD2HE51Y

61

62

63

O06o0061IEHNE U
cUCTeMaTH3aus 3HaHUN

KonTponbnas paborta Ne4 no
TeMe «BaxkHele MeTaibl 1
UX COCUHEHUSD)

BemectBa u marepuansl B
MOBCETHEBHOMU KU3HU
YyeJloBeKa

https://m.edso00.ru/B8T9VTKOP

https://m.eds00.ru/703C804GN

https://m.edso0.ru/OFI132JMTO0

64

XUMUYECKOE 3arpsi3HEHUE
OKPYXaIoIIe Cpeabl

https://m.edso0.ru/9ANGYEYOI

65

66

Posib xuMuu B pereHnu
9KOJIOTHYECKUX MpobiIemM

PesepBHrlit ypok. O0001IeHHE
U CHCTEMAaTH3allus 3HAaHUN

https://m.eds00.ru/180203Y 28

https://m.edsoo.ru/DT1BAS5U4

67

Peseprubriil ypok. O6001eHIE
¥ CHCTEMAaTH3aIys 3HAaHUH

https://m.eds00.ru/P52TJZNXV

68

PesepBHriit ypok. O0001IeHHE
¥ CHCTEMAaTH3aIys 3HaAaHUH

https://m.edsoo0.ru/TMK36TJZG



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

1

11

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA»

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHM D3JIEMEHT, NPOCTOE BEILIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKyJIsIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs macca, MaccoBas J0JS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKallMsig  PEaKIHil: peakuuud  COCAMHEHUS,  PEaKIHH
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, peakluu OOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLnHu, TeIoBoM 3(deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

13

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MIOHATHH H
MPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

HCIIOJIb30BAaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (bOpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

1.5

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJAPHOIr0 Y4YC€HHA, 3aKOHa

ABoraapo

ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COECTUHEHUIX

1.6

1.7

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (10 YHUCIy U COCTaBY
YYacCTBYIOLIMX B PEaKIMH BELIECTB, M0 TEMJIOBOMY YPQEKTY)
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAaccChl

BC€IICCTB

1.8

BBIUHCIISITH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa 1o (opmyiie




COCIUHECHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

2.1

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJNbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAHME,  OKCIEPHUMEHT  (peajbHBId |
MBICJICHHBIN )

[To Teme: «BaxkHeiime npeacTaBUTEIN HEOPTaHUIECKUX BEIIECTB)

paCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCHuI,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

2.3

2.4

2.5

ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPENCIEHHOMY Kilaccy
coenuHeHu! no hopMynam

KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEILIECTBA

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaAMU
MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHIA
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX

Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAaHUA XHMHUYCCKUX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1abopaTOpHBIM O00OpYAOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH TIO BBIOJTHEHHUIO
71a060paTOPHBIX XMMHUYECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (eHondTarer, MEeTHIOPAHK U IPYTHE)

2.7

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOUN pEeaKInu

ITo Teme: «llepuommuecknii 3akoH u Ilepmommueckas cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aToOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIEC PEAKIIUID))

3.1

PacKphIBaTh CMBIC] OCHOBHBIX XMMHYECKUX MOHATHI: A1pO aroma,
JJIEKTPOHHBIA CIIOM aToMa, aToMHas OpOMTaldb, pajnyc aToMa,
XUMUYECKas CBsA3b, IMOJSIPHAs W HEMOJIApHas KOBAJEHTHAasl CBS3b,

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHWOH,




CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKHE JJICMCHTBI

3.3

OINKCHIBATh U XapakTepu3oBaTh TabimuHyto (opmy [lepuonmyeckoit
CUCTEMBl XHMMHYECKHUX DJIEMEHTOB: pa3lU4aTh MOHATHS «TJIABHAS
noarpynmna (Arpymma)» u «mobounas moarpynma (brpymma)y,

«Manble» U «OO0JIBIINE) MEpUOAbI

3.4

3.5

3.6

packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHKUE MEPUOINUECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX DJJIEMEHTOB OT UX TnoNoXkeHus B Ilepuoanueckoit

CHCTCMC

COOTHOCUTH  0003HAu€HHUs, KOTOpble HUMEITCSI B  Tabnuue
«Ileppoguueckas  cucremMa  XUMHYeckux  dnemeHtoB  J[.U.
MeneneeBay C 4YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHMYECKMX DJJIEMEHTOB (COCTaB M 3apa] szapa, oOliee 4YHCiIo

QJICKTPOHOB U PACIIPCACICHHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

3.7

ONpEeNeNsATh BUJl XUMHYECKOW CBsi3u (KOBaJieHTHAas W HMOHHAas) B

HEOPTaHNUYCCKUX COCIUHCHUAX

9 KUIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusi

ITo Teme: «BemecTBo U XUMHUYECKast peakuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJEKTPOIMUTHI, AIIEKTPOJUTHYECKAsT UCCOLUAIuS,
peaknMy MOHHOrOo OOMEHa, KaTaln3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHYECKas  CBA3b  (KOBAJEGHTHas, MOHHAaf,

MeTaJ'IJ'H/IquKaSI), KpucCTaJlJIN4eCKas peméTKa, CIIJIaBbBI, CKOPOCTH




XUMHUUYECKON peakiuu

1.2

13

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U
IIPUMCEHATH OTU IMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTaBJIATb YPAaBHCHUA I—)HGKTpOJIHTH‘-IGCKOfI Jucconranuu KHCIIOT,

nieyiouei M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 00OMeHa

14

1.5

PacCKpbeIBaTh CYHNIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIBHBIX peaKLII/Iﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuit
MPOBOAMTDH PACUETHI M0 YPABHEHHUIO XUMUYECKOM peakuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTamabpl U HUX

COCOAUHCHUA»

2.1

2.2

2.3

2.4

2.5

3.1

3.2

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIECCKUE XUMUIECKHE
CBOMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJTBEpPXk/Aas ONHCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHUM COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIINX CYHICCTBOBAHHC

IeHETHYECKOM CBSI3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX HpCBpaHlCHI/Iﬁ B Pa3JIMYHBIX

YCIOBHSIX

ClIeloBaTh IpaBWJIaM IIOJb30BAaHUS XUMHUYECKOW TIOCYAOH H
nabopaTOpHBIM 00OPY/IOBaHHEM, a TaKXKe TpaBUIIaM OOpaIlEHUS C
BEUIECTBAMM B COOTBETCTBUM C HMHCTPYKUUSAMHU 110 BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHMUYECKHUX OIBITOB MO TOJYYEHUI0 M COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHUaKa U yIIIEKHCIIOro rasa)

IIPOBOAMTH PpEaKLMH, NOATBEP)KIAIOUINE KAaYeCTBEHHBI COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM IYTEM XJIOPHI-,
Opomua, womua, kapbonar, ¢ocdar, cumukKar, cyiubdar,
TUAPOKCUAMOHBI, KaTHOHBI aMMOHHS, MOHBI HM3yYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaxX HEOPraHUUECKUX BEILIECTB

ITo Teme: «XHUMHSI U OKpYXKaroIIasi Cpenar»

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonHstuil: [IIK

BCIICCTBA; KOPPO3UA METAJIIIOB

MNPUMCHATH OCHOBHBIC OIICpalun MBICJIUTEIBHON MEATCIbHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYeHHS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJACHHWE, W3MEPEHHE, MOJEIHPOBAHHE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KVIACC

Koxa
1

1.1

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

IlepBoHavaIbHBIE XUMUYECKUE TTOHATHS

IIpenmer xumuu. Ponp XMMHUM B KU3HU 4YeIOBEKa. XUMHUA B CUCTEME HayK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

1.2

1.3

[TonsTne o merogax no3Hanus B xumuu. Yuctele BeniectBa U cMecu. CriocoOsl
paszeneHus cMecen

ATOMBI WH MOJICKYIJIBI. Xnumudeckue 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

351eMeHTOB. [IpocTsie U Ci10kKHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

14

1.5

1.6

Xummnueckas Gopmyina. BaaeHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi OISl XUMUYECKOT0 3JIEMEHTa

B COCIUMHCHNU

KonnuectBo BemectBa. Moisib. MomsipHasg Macca. B3aumocBsI3p KoJIM4eCTBa,
Macchl M 4Mcia CTPYKTYPHBIX eIuHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMUYECKHUX COCIUHEHUN
®u3nyecKkue U XUMHUYECKUE SABJICHHS. XUMUYECKas peakius U €€ NPU3HAKU.

3akoH COXpaHCHUA MACChl BEIICCTB. XHMHUYECKHUE YpaBHCHU. KJ'IaCCI/I(I)I/IKaLII/I}I

XUMUYECKHUX PeaKlnii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYI0H, C MpaBUIaMu
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
000py/ZIOBaHHEM, H3yUYE€HHE M OIUCaHUuE (QU3NYECKHX CBOICTB 00pa3loB
HEOpPraHMYECKUX BEIIECTB, HaOmoJeHne (u3ndeckux (IJIaBIeHHE BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCAllUs BOJAbI) U
XUMHYECKHX  (TOpEHHME  CBEYM, [POKAIMBAaHUE MEIHOW  IPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SBJIEHWW, HAOMIOEHWEe W OINHCaHUE
NPU3HAKOB MNPOTEKaHMs XMMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pasjioKeHHe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMoJICiCTBHE XKeJie3a C paCTBOPOM

commu meau(ll), n3yuenne cmocoOOB paszeseHus: cMeceit (C MoMOIIbI0 MarHuTa,




2.1

¢wibTpOBaHMEe, BHIAPUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), HpoBereHUE
OYHCTKH ITOBAPEHHOW COJIM, HAOJIOICHHE M OTIMCAHNE PE3YIbTATOB IPOBEACHUS
OIIBITa, WIIIOCTPUPYIOILIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelinue npecTaBUTeNIn HEOPraHMYESCKUX BEIIECTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kuciopom — snemMeHT u mpocToe
BenlecTBo. Haxoskaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiictBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciopoma. CrocoObl
MOJy4YeHHUsl KHUCIOpoJa B Ja00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoit 3P PeKT XUMUIECKON peaKui, TEPMOXUMUIECKHAE YPAaBHEHHS, IK30-
Y DHIAOTEPMUYECKUE PeakuK. TOIUIMBO: yroib U METaH. 3arpsi3HEHUE BO3yXa,

yCHIICHHE TapHUKOBOTO 3(h(eKTa, pa3pyIIeHHEe 030HOBOT'O CJIOS

2.3

Bonopoa — anemeHT M mpoctoe BemiecTBO. HaxokieHue BoAopoaa B HPHPOJE,
¢u3ndyecKre W XMMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IOTyYCHHUS.

Kucnore! 1 conn

2.4

MonsipHblil 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

2.7

2.8

2.9

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HaceplienHble 1 HEHACBIIIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B XKM3HU 4enoBeka. Kpyroropor
BO/JBI B TMpuUpoJe. 3arps3HEHHe NpHUPOAHbIX BoA. OxpaHa M OYMCTKa
MIPUPOJIHBIX BOJ

Knaccudpukanuss Heopranmveckux coeaunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHbBIE, KHCIOTHBIE, amQOoTepHbIe) W
HeconeoOpasyromue. Homenknarypa okcuioB. dusnueckue U XUMHUECKHE
cBoiicTBa okcuaoB. [loyueHne okcunoB

OcHoBanmst. Knaccudukamnuss ocHoOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [Torydenue ocHOBaHUM

Kucnotel. Knaccudukainus kucnor. Homenknatypa kucinor. dusmnueckue u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘{CHI/IC KHUCIIOT

Comu. Homenknarypa coneil. @usznyeckue M XUMHUYECKHUE CBOMCTBA COJEH.




ITonyuenue conent

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUICCKUX COGI[I/IHCHI/Iﬁ
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XUMUYECKUN  OKCHEPUMEHT: KayeCTBEHHOE OIpeAeiiCHHEe  COACpHKaHHs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHMe, paclo3HAaBAaHHE U M3Y4YCHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aMMOCHCTBHS BEIIECTB C KUCIOPOJOM U
YCIJIOBUSI BOBHUKHOBEHUS U MPEKpallleHus: TOpeHus (I1okapa), 0O3HAaKOMJIEHHUE C
o0Opa3lilaMu OKCHJOB U ONHCAHME WX CBOWCTB, IMOJy4€HHUE, COOUpaHHE,
pacno3HaBaHUE M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BEIIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWUCTBHE BOJbI C MeTaJIaMU (HaTpUEeM U KaJbI[HEeM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPacKHM HHIUKATOPOB B pacTBOpax KHCIOT U INEJIOoYeil, Hu3y4yeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJulaMH, peakiuii HelTpanu3alunu, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOIO0 MeTajula JpyruM M3 pacTBopa COJIM, pEIIeHUe
DKCIEPUMEHTAIbHBIX 3a/ay N0 TeMe «BakHelMe Kiacchl HEOPTaHUYECKUX

COCTUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanueckas cuCTeEMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

3.1

3.2

3.3

[lepBble TOMBITKH KJIacCH(PHUKAMKA XUMHYECKUX dlieMeHTOB. [loHsTne o
IpyNIax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMETIbHBIE METaJlIbl,
raJIoreHbl, MHEPTHBbIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U TUAPOKCHUIBI

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMuueckux sneMeHnTos 1. 1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuonnueckont cucremsbl xumuueckux oanemMeHroB J[.M. Menzaeneesa.
Ilepumonpl u rpynnsl. PU3MYECKHI CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyuribl 3JICMCHTA

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue




DIIGKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHX DSJIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepnoanueckoni cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHUsI pajuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBONCTB MO TpyINaM U MEpPUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HaykKu W npakTuku. .M. MenaeneeB — yu€Hblid U

IPaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3JIeMEHTOB. IoHHAs CBSI3b

3.6

3.7

9 KJIACC

Kon

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOIIGCCBI
OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XHUMUYECKUHN OKCIICPUMCHT: H3Y4YCHHC 06pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, BSaHMOHCﬁCTBHe THAPOKCHAA LUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIFOCTPUPYIOIMIUX IIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeIMHEHUS)

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

BeniectBo 1 xumnueckas peakuus. [ToBropenue

11

1.2

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHTos JI.1.
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B WM3MEHEHHUU CBOWCTB
XUMHYECKHUX DSJIEMEHTOB TNEPBBIX TPEX TMEPHOJIOB, KAJIWs, KalbLUs W HX
COCMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHne BemlecTBa: BHJbl XMMHMUYECKOH CBA3M. THUNBI KPUCTAJUIMUECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4ecKoil csizu. Knaccudukanus u HOMEHKIATypa HEOPraHUYECKHX
BEUIECTB (MEeXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYeCKUX COCIMHEHWI,

TCHECTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

13

Krnaccudukanys XuMu4eckixX peakiui Mo pa3inyHbIM IpU3HaKaMm (10 YHCITy U

COCTaBy Y4YaCTBYHOIIHMX B pPCEaKOHWU BCHICCTB, IO TCIIJIOBOMY B(I)(I)CKTy, 1o




W3MEHEHHIO CTEIICHE! OKMCICHHUS XHMHUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
110 Y4aCTHIO KaTaHI/ISaTOpa). 9K30- u SHAOTEPMHUYCCKUEC pCaKuuu,

TEPMOXUMHUYECKHE ypaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON pEaKLIMU

14

1.5

1.6

1.7

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U FeTepPOTeHHbIX peakuusx. [loHsATHe 0 XUMHUYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pEaKUUUd U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C UCIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp aucconuanuu. CUIbHBIE U clla0ble 3JIEKTPOIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoHcTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE pC€aKluu Ha HOHLI. ITonsatue o TUaApPOIU3C coJjieit

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKHX
pEeIIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMa3a), CIIOKHBIX BEIIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOM peakluuu OT BO3JAEUCTBUS pa3IMUHbIX (HAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIUCCOIMALMN  KHCJIOT, INeNodel M comell  (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHUE OINbBITOB, MWUIIOCTPUPYIOIUX MPU3HAKU
MIPOTEKaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHUE OCajKa, BbIIEICHHUE Ira3a,
o0pa3oBaHME BOJbI); OIBITOB, HUIIOCTPUPYIOUIMX HPUMEPHI OKUCIUTENIBHO-
BOCCTAHOBUTENIbHBIX pEaKIUi (TOpeHHEe, PeaKLUH Pa3yIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PeaKIMi

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3aa4

HemeTamie! un ux COCIUHCHU A

2.1

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHH okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKME CBOMCTBA Ha IIpUMEpEe  XJopa

(B3amMoJIelicTBHE C METaUIaMH, HEMETaJUIaMH, IIeJI0Y4aMu). XJIOPOBOIAOPOI.




ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHUE, MpuMeHenue. JleiictBue
XJIOpa U XJIOPOBOJOPOJa Ha OpPraHU3M 4YesoBeKa. BakHeilme XJIopuabsl U UX

HAaxO0/ICHUE B IIPUPO/JIC

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOCHHUs
aTOMOB, XapaKTEPHbBIE CTENeHN OKHCIeHUsA. CTpoeHue U (pU3MUECKUue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAINN
KHCJIOpOoAa U cepbl. XHUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usnyeckue W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl KaK INpeACTaBUTEIH
KHCJIOTHBIX OKCHIIOB. CepHasi KHCIOTa, (PU3MYECKHEe U XUMHUYECKUE CBOMCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckune). XUMHUISCKHUE
peakiuu, JIeKalue B OCHOBE MPOMBIINLICHHOTO Croco0a IMOJyueHHs] CepHOU
kucioThl. Ilpumenenne. Conu CepHON KHCIIOTHI, KaueCTBEHHAs PEaklus Ha
cyibdar-uoH. Haxoxmenue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HEHUE OKPYKAIOUIeH Cpelbl COCAMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBpAILEHUs

2.3

OOmast xapakrepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacpoCTpaHEeHHE B IIPUPOIE,
¢usnveckne U XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHAK,
ero ¢u3nMveckue M XMMUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHMs, #X (u3HYeckne ¥ XHMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KavecTBeHHast peakuusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOoJyuyeHHe,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeJCTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpeabl COEMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

2.4

2.5

®ocdop, amtoTponHsle Moaupukanuu gocdopa, GpunUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, QU3MUECKUE U
XUMUYECKHE CBOWCTBa, moiiydeHue. Mcmomp3oBanue QocdaroB B kadecTBe

MUHEpAJIbHBIX Y00peHuit

OOmast xapaktepuctuka s1aeMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpPHBIE CTEIIEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOJTU(UKAIMK, PACHIpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiicTtBa. Axacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriieposa,

nux (I)I/I3I/I‘-ICCKI/IG n XUMHYCCKHEC CBOﬁCTBa, JIeliCTBHE Ha J>KUBEIC OpraHu3Mhl,




2.6

MOJIy4CeHUE U TIPUMEHEHHE. DKOJIIOTUYECKUE TPOOIEMBI, CBS3aHHBIE C OKCHUIOM
yriepona(lV); rumoresa rino0anbHOTO MOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONHM, UX (PUINYCCKUE W XUMHUYCCKHE
CBOWCTBa, NOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoOHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH H

CEIIbCKOM XO3SHCTBE

[TepBoHavyasibHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIWHEHMSIX
yriaepojna (MeTaH, 3TaH, 3TWJIEH, AalETUJICH, 3TaHOJ], TJIUIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crtpoeHue. [loHsTe o Ouogornyecku
BOKHBIX BEIECTBAX: KHUpax, O€NIKax, YIJIEBOJaX — M HUX POJH B IKUZHH
yeloBeka. MarepuaibHOe €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHYECKHE CBOWCTBA, TNOJYYCHHUE U
npumenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuusi(1V) u kpemuueBoi kucinote. CUIUKATHI, UX UCHOJIB30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHEe CTPOUTEITBHBIC MAaTESPHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eie300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCIIHGBHOfl KHU3HU

2.8

XUMUYECKUN SKCIEPUMEHT: H3y4YeHHE OOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHI, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOpUIOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yIrJIMBaHUs caxapa MoJl JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3y4YeHHE XMMHUYECKHUX CBONCTB pa30aBICHHON CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha CcyiabpaT-uoH W HaOJIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAlIOB), 0OOpa3laMu
a30THBIX U (oCchHOPHBIX YI0OpEHHUi; oTydeHue, COOMpaHne, paclio3HABaHHUE U
U3y4YeHUE CBOICTB aMMMaKa; IMPOBEJACHHE KAaUYEeCTBEHHBIX pPEaKLUUHd Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3y4YEHHE TPU3HAKOB HUX MPOTEKaHMUS,
B3alMOJICICTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO

HCITIOJIB30BaHHUEC BI/I)IeOMaTepI/IaJ'IOB); HU3Y4YCHUC M0)1ene171 KpUCTATNIMICCKUX




pemérok anmmasa, rpaduta, QyUiepeHa; O3HAKOMIIEHHE C IPOIECCOM
aJicopOIMU PAcTBOPEHHBIX BEIICCTB aKTHBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MPOTHBOra3a; MOJIy4YeHHE, cCOOMpaHHe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
VIJICKUCIIOTO Ta3a; IMPOBEICHHE KAadeCTBEHHBIX pEakIMii Ha KapOoHAT- |
CIWIMKAT-UOHBl W W3yYeHUE TPU3HAKOB WX TIPOTCKAHUS; O3HAKOMIICHUE C
MPOAYKIUECH CHIMKATHOW MPOMBINUICHHOCTH; PEHICHUE AYKCIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaJIbl U UX COSIUHEHUI

MeTtanisl 1 uxX COCIUHCHU A

3.1

3.2

OOw1ast XxapakTepuCTUKAa XMMUYECKHUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxennss B Ilepuonuueckod cucreMe XUMHYECKHUX diaeMeHToB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYecKasl ~KpUCTaIMyeckass pemeérka. OJJNEKTPOXUMHUYECKUN  pAfl

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'yH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIUICHHOCTH

3.3

[[lenounsle MeTayuibl: nonoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJEHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUJIbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B mnpupoje. PU3NYeCKUe U XUMHUYECKHE CBOMCTBA
MarHus M Kaiplius. BaxHelinue coequHeHus Kaiablusa (OKCHI, THIPOKCHI,

comu). KEcTKOoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AmomuHuit: nonoxenue B llepuonmyeckoid cucteMe XUMHUYECKUX 3JIEMEHTOB
JI.1. MennaeneeBa; CTpO€HHE aToMa; HaxoXKJaeHue B mpupoae. dusmveckue u
XMUMHYECKHE CBOMCTBA AFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU S

3.6

Keneszo: nonoxenne B [leproanueckoit cucreme XuMuiaeckux snementos [[.1.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHE CBOMCTBa jxene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u

xenesza(lll), ux cocras, cBOICTBa U MOJIy4eHUE




3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METAIJIOB U CILIABOB,
ux (U3MYECKUMH CBOMCTBAMHM; U3YUYECHHUE PE3yJbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCII0JIb30BAHUE BHJIEOMATEPHAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpoluecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHHS KAYECTBEHHBIX PEAKIMii HA MOHBI
(Marams, Kanbhus, amomunus, nubka, skenesa(ll) u xenmesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BUJCOMAaTEPHAIIOB);
uccienoBaHe aM(POTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHelne MeTauisl 1

nX COCAUHCHU

4.1

XHMHMS ¥ OKpYyXKarolas cpeaa

HoBrie MaTceprajibl U TCXHOJIOTUMH. BemectBa u MaTepuajibl B HOBCCHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300pPOBLEC. be3omacHoe HCIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax Hu

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomiert cpeapl [1JIK. Posib XUMuM B pelieHUn 3KOJI0TMYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKHM YTIEBOIOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX NEPEePadOTKU, UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

XUMHUECKUI SKCIIEPUMEHT: U3y4YeHHe 00pa3lioB MaTepHUaioB (CTEKJIO, CIIaBbl

METaJJIOB, MMOJIMMEPHBIE MaTepUaIbl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHON OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOTI'O
OBIIET'O OBPA3OBAHUA

Koxa

NpoBepPsIeMOro
TpeOOBaHUS

1
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1.2

IIpoBepsiemble TpeGOBaHUS K IPeIMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Ipencrapnenue:

O TO3HAaBa€MOCTH SBJICHUW TMPHUPOJIbI, MOHUMaHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHUYECKON HAyKHW KakK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTYphl M MPaKTHYECKON
JIeATETLHOCTH YEJIOBEKAa B YCJIOBHSIX COBPEMEHHOTO OOIIEeCTBa;

INOHUMAHHEC MECTAa XUMHU CPEAU APYTIUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOJAX IO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX N
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XHUMHNYCCKHX peaKHHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

0 cepax npodeccoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayleit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNlaTh OCO3HAaHHBIM BBIOOP XMMHU Kak MPOQUIBHOIO MpeaMeTra

MU MePEX0/i€ Ha YPOBEHb CPEIHET0 00IIEro 00pa3oBaHms

Bianenne cucteMoll XHMMHMYECKMX 3HAaHUM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpPas BKIIFOYACT:

BOKHEHUIIINE XHUMHYCCKHE IIOHATHS. XHMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJ1a, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/HAs CMECh, OTHOCUTEJIbHBIE AaTOMHAasi WU MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHus, Peakuy OOMeHa, TeIuIoBOW IPQEKT peakiuu, SK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBask JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs! KOHLEHTPaLUs

BEILIECTBA B PaCTBOPE, PO aTOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aroma, BaJICHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKas! CBA3b, AIEKTPOOTPUIIATEIBHOCTD, TOJISIPHAs ¥ HETOJIsIpHast
KOBAJICHTHAas  CBS3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKass pemérka (aroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAsi), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKIMH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKUUH,  OKHCIHTENb U
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peaKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammszatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

2.3

OCHOBOIIOJIararomuye 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

TCOPUU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHUs:, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ Jucconmuanun

Brnanenune ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKIJIFOYAIOILICH

3.1

3.2

YMEHHE MPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BEIIECTBA i MaTEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIE YAOOpPEHHs, METaulbl U CIUIABBHI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEICKOM XO3SHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHX TPOIIECCOB HAa OPTaHU3M YEJIOBEKa U OKPY)KAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpoBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

3.4

HaJIMYMe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (Hay4yHass U HAy4HO-TIOMYJISpHas JUTepaTypa, CIIOBapH,
CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLIEHUBaTh HH(POPMALMIO O BEIIECTBaX, HX
NpeBpalleHusIX M NPaKTHUYECKOM  MPUMEHEHMH U yMEHHe
UCTOJIb30BaTh €€ IS pelIeHusl yueOHO-TT03HaBaTENbHbIX 3a71a4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOpPTraHNYCCKUX BCHICCTB,




YpPaBHEHUNM  XMMMYECKUX  PEakLMi; OCHOBAMU  XHMHYECKOU
Homenksatypsl (IUPAC u TpuBHanbHoOi)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTA B HCpHO,HH‘IGCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
AIIEKTPOHOB), PACIPENICIEHUEM DIIEKTPOHOB TI0 3JHEPreTUYECKHM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KATUS U KAJIbLIHS
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 IOPOCTBIX W CIOXKHBIX BEIIECTB OT TOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpUOAAX H  TJIABHBIX
MOJTPYIIax) U AIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenue kinaccuuImpoBarth:
7.1 XAMHUYECKHE JIEMEHTHI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenessTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HOHa
8. BHJ XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYPHI B
' COEMHEHUSX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBaTh (U3MUECKHUe U XUMUYECKUE CBOMCTBA!
MPOCTHIX BEHIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHH,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIO)KHBIX BEMIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOpOB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI
9.9 metaiioB |-l11A rpynn, amtomunus, menu (l1), uunka, xenesa (Il u
' I1), okenasl yraepoaa (I u 1V), kpemuus (1V), azora u dpoccopa (I11
u V), cepet (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
9.3 NPOTHO3UPOBATh U XapaKTepU30BaTh  CBOMCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX XHUMHUYECKHE CBOMCTBA HM3YyUYEHHBIX KJIACCOB
' (Tpymim) HEOPraHUYECKHUX BEIIECTB
10.4 MOJITBEPKIAIOIIMX T'EHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BBIYUCIATh (IPOBOAUTE PACUETHI):
111 OTHOCHUTEJIBHYK0 MOJICKYJISIPHYFO W MOJISIPHYKD MacChl BEILECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MacCOBYIO JIOJIFO BELIECTBA B PaCTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XUMHUYECKUX PEAKIMid W HAXOAUTh KOJIUYECTBO
' BEIeCTBa, 00BEM M MacCy pearcHTOB WIH MPOyKTOB PEaKIIUU
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  TOo3HaHUA  (HaOIrOleHUE,
121 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopMmyaupoBaTh MpodieMy W
MPEJIOKUTH MMYTH €€ PEIICHUs
122 06e3omacHO pabOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyI01 U 1abopaTOPHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpAIEHUS C BEIIECTBAMU, UCTIOIB3YEMbIMU
B TIOBCETHEBHOW JKM3HH, TIPABHIIAMU MTOBEJACHUS B IEJISIX COepeKeHUS
123 3I0pPOBbSl U OKPY’KAaIOIIEH MPHUPOIHON Cpelbl; MOHUMAHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 W3Y4YCHHE U OMHUcaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMMU, OIIBITHI,




WJUTFOCTPUPYIOLIME IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3eeH st cMecel

13.3

13.4

IMOJIYUYCHHE KHUCIOpOoada M HM3YUYCHUC €TI0 CBOﬁCTB; IMOJIYUCHHUEC
BOAOpPOJa U HM3YYCHUC CTO CBOﬁCTB; MOJIYUYCHHC YTJICKHUCIIOIO ra3a u

HN3YYCHUEC €TO CBOI‘/'ICTB; INOJIY4YCHHUEC aMMHAaKa U U3YUCHHUEC €T0 CBOMCTB

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHON MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

135

MIPUMEHEHUE WHJIUKaTOPOB (;makmyca, METHIJIOPAHkKa u
denondranenna) A ONpeneseHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

13.6

WCCIICZIOBAHME U  ONHMCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEpPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

14

141

14.2

pelIeHre IKCIEPUMEHTABHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKHUX COEeTUHEHMI; «DNEKTPOIIUTUYECKAS
aucconuanusy; «BaxHellnne HeMETaUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSIUHECHUS

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIME  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HOHBI: XJOPHI-, OpOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

YMenue:

NpPEJCTaBIATh Ppe3yJbTaThl dJKCIepUMEHTa B (GopMe BBIBOJIOB,
JIOKa3aTeibCcTB, TPaQUKOB W TaOMUI] W BBIABIATH SMIHPHUYECKUE
3aKOHOMEPHOCTHU

YCTaHABJIMBATh CBS3U MEXKJy pealbHO HaOJII0JaeMbIMH XUMHUECKUMHU
SIBIICHUSIMU W TIPOIIECCAMH, MTPOUCXOIAIIMMH B MaKpO- U MUKPOMHPE,

OOBSCHATH IMPpUYUHBI MHOT oo6pa31/1${ BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

11

UYucrsie BemecTBa U cMecu. CriocoObl pa3zieseHus cMeceit

1.2

13

ATOMBI H MOJICKYJIBL. Xumuueckue diieMeHThl. CHMBOIBI  XUMHYECKHX

3JICMCHTOB. HpOCTble " CJIOXKHBIC BEIICCTBA.

Xumudaeckast (I)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX dJIeMeHTOB. CTeneHb

OKHCJICHHUA

14

1.5

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTEeNbLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

KomnyectBo BemectBa. Moab. MomsipHass macca. MoJsipHbIE 00bEM Tra3oB.

BzaunmMocss3p KOJIMYECTBA, MACChI U YK CJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

1.6

duznyeckre MU XUMHUYECKHE SBICHUS. XUMHYecKas peakuusga u e€ IIPpU3HAKH.

3aKoH COXpaHCHHA MACChI BEIICCTB. XUMHYECKHE YpaBHCHHUA

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH H Hepnonnqecmﬂ CHUCTCEMa XHMMHUYCCKHX 3JJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema XuMU4YeCKuX ieMeHTos J1.1.
Menneneesa. Ilepuoast u rpynnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB II€pUOJa U I'pyIIIbl 3JICMCHTA

2.2

2.3

3.1

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3oronel. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX 00070YeK aToOMOB TepBBIX 20 XHUMHYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB IMEPBBIX TPEX
MEepPUOJIOB, KaiWs, Kaablusi (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKMX M HEMETaUIMYeCKMX CBOWCTB) W HMX COCAUHCHUH B
COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOEHHEM HX aTOMOB
Crpoenue BemecTBa

XuUMHUYECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOJ'IHpHaH) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. Wonnas CBA3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAITMYECKUX PEIETOK (aTOMHasl, HOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XUMHUYECKON CBA3U

4.1

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccupukanuss u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yrolMe; OCHOBaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOAepKaMe ¢  OECKUCIOPOTHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

4.3

4.4

@u3nyeckue MW XMMUYECKHE CBOMCTBAa MPOCTBHIX BELIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

®u3nyeckue U XUMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB-METAIJIOB: JIMTHS,
HATpHsl, Kajaus, MarHusl U KaJblKs, aJIOMUHHS, JKelie3a. DICKTPOXUMUUECKHUI

paa HaHpH)KeHI/Iﬁ MCTalJIOB

duszndeckrue U XMMHYECKHE CBOMCTBA BOIOPOIHBIX COCI[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetaiwioB: cepel (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yrinepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoiictBa okcunoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xene3a(ll, 1). [Tonyuenne OKCHIOB METAILIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha MPHUMEPE
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomydyeHue OCHOBaHMI U

aM(pOTEpPHBIX THJIPOKCHUJIOB

4.8

4.9

4.10

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yroipHOW. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Tonyuenue kucior
OO6ume xuMHuYeckre cBoiicTBa cpeHux coneil. [lomyuenue comneit

HOJIy‘{eHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJOpOOA4d, KHUCIOpOJda, aMMHAKa,

YTIJIEKHCIIOTO Ta3a B JIabopaTopuu
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HOJ'Iy‘{CHI/IC aMMMakKa, CCpHOfI U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIOCOOBI TOTYYECHUS] METAJIJIOB




4.12

I'enernueckas cBs3b MCKAY KiIaCCaMU HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

5.2

Knaccugukaius XuMHUECKUX PEaKIUi 10 pa3IMYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIUX B pEAKIUU BEIIECTB, MO TeEIIOBOMY 3¢ (deKTy, o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

TennoBoii 23 PeKT XUMHUECKONW Peakluy, TEPMOXUMUUYECKUE ypaBHEHUA. DK30-

U DHAOTEPMUYECKHE peaki. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTCIIHHEIC pCaKkuu. OKHCIUTEIIN U BOCCTAHOBHTCIIU.
Hpoueccm OKHCIICHUSA u BOCCTaHOBJICHH. :‘)HCKTpOHH}Jﬁ banaHC

OKHCIHUTEILHOBOCCTAHOBUTCIILHOM pCakuuun

5.4

5.5

Teopust aMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U
HEANIeKTPoNIuThl. CUIIbHBIC U cllabble 2NeKTPOIUThl. CTeneHb AUCCOIHAN

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKIIUN

6.1

6.2

6.3

6.4

XHUMHS ¥ OKpYXKarolas cpeaa

BemectBa m Marepuaibl B IIOBCEIHEBHOM JKM3HM YesoBeka. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKUX pEaKUuil B Jabopatopuu u OBITY.

HepBaﬁ NoMoub MMpru XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

XUMUYECKOE 3arpsi3HEHUE OKpYyKaroleil  cpeabl  (KHCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJK). Pomp xumuu B
pelIeHUN HKOJOTHYECKUX TMpoOJjeM. VYCWIeHHe NapHUKOBOTO 3 dekTa,

pa3pymi€eHue O30HOBOI'O CJI0s

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUsI U UX COCIUHEHUN B
ObITYy, MEIWIIMHE, TMPOMBIIIEHHOCTH M CeJIbCKOM Xo3diicTBe. [IpumeHeHue
METaJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMIA, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coeAuHeHul. [oHsTHe 0 KOppOo3uK METalJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UH

[IpupogHble UCTOYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HePTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, yriaeBoJax — U ux

POJIN B )KU3HU YCIIOBEKA




PacuéTnr:

7.1 1o (opMyiaM XMMHYECKHX COSIUHEHHUH
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 110 XUMHYECKUM yPaBHCHHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

8 kiacce

Xumus: 8- kmacc: 0a3oBwiid ypoBeHb: yueOHUK / O.C. I'abpuensn, M.I. Octpoymon, C.A.

CnankoB. — 5-e u3j., nmepepad. — Mocksa: [Ipocsemenue, 2023. — 175, [1] c.: wi.

9 kaacc

Xumust: 9-if kinacc: 6a30Bbii ypoBeHb: yueOHuk / O.C. I'abpuensn, .I. Octpoymos, C.A.

CrnanxkoB. — 6-e u3n., crep. — Mocksa: [IpocBemenue, 2024, — 223, [1] c.: ui.

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1.

Xumust: 8-i knacc: 6a30Bbli ypoBeHb: yueOHuk / O.C. I'abpuensn, U.I. Octpoymos, C.A.
CnankoB. — 5-¢ u3j., mepepad. — Mocksa: [Ipocsemienue, 2023. — 175, [1] c.: wi.

Xumust: 9-if kitacc: 6a30Bbii ypoBeHb: yueOHuk / O.C. I'abpuensa, N.I. Octpoymos, C.A.
CnaaxkoB. — 6-e u3zn., crep. — Mocksa: [IpocBemenue, 2024. — 223, [1] c.: uin.

Xumus. [Ipumepnsie padbouune nporpammsl. [lpenqmernas nunus yueouukon O.C.
INa6puensna, M.I. Octpoymona, C.A. CnagkoBa. 8-9 kiaccsl : yued. [Tocobue mmst
obmeobpazosar. Opranuszanuii / O.C. 'abpuensn, C.A. Cnagkos. — M.: 2019. — 80 c.
Xumus. 8-11 kmaccrl. Cuctema 3aganuii mo Temarudeckum 61okam. [Iporpamma O.C.
["abpuensHa / aBT. — cocT. H.H. ITunsaukoBa. — Bonrorpaa: Yuutens. — 213 c.

YuumMmces pemars 3a1a4u 10 xuMun. @opMUpOBaHUE IPEIMETHON KOMIIETEHTHOCTH Y
obOyuaromuxcs 8 kinacca / aBT. — cocT. P.A. bouapaukoa. — U3n. 2-e, ucnp. — Bonrorpan:
Yunrens. — 69 c. ISBN 987-5-7057-5163-1;

Junaktuueckue Matepuaisl o xumun: 8 kinacc. ®I'OC / O.1O. Iongapyk. — M.:
NznarenscTBO «OK3amen», 2019. — 158, [2] c. (Cepust «YueOHO-MeTONUUECKUN
KOMTILIEKT))

Xumus. OI'D — 2024, 9-i1 knacc. Temarnueckuit TpeHUHT. Bee Tumbl 3aganuii: yaeOHo-
meToanueckoe nocodue / B.H. Jloponskun, A.I. bepexnas, B.A. ®eBpanesa; moj pexn.

B.H. Hopounwskuna. — Pocto H//I: Jlernon, 2023. — 560c. — (OI'9)

HIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET



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

2) http://chemistry. narod.ru XuMuK.py: caiiT o0 xumuu

3) [Topran Beepoccuiickoi oMMImuabl MKOIBHUKOB. http://rusolymp.ru/

4) deaepaiibHBIN POCCHIICKHIA 001Ie00pa3oBaTenbHbIN mopTail. http://www.school.edu.ru
5) ®enepanbHbiii mopran «Poccuiickoe oOpazoBanuey. http://www.edu.ru

6) ITopran komnanuu «Kupwut u Medonuii». http:// www.km.ru

7) O6pazoBaresbHblil mopTan «Ydeba». http://www.uroki.ru

8) Kypnan «Kypnep oOpazoBanusi». http://www.courier.com.ru

9) ®ectuBanp negarorudeckuii uaen «OTKPBITBHIN YPOK» (M3AaTeNnbCKuil 10oM «1 ceHTAOpsA»).

http://festival.1september.ru

10) http://www.mon.gov.ru MuUHHCTEPCTBO O0Opa30BaHUS U HAYKH.

11) Caiitr CAAM I'MA: PEILLY BIIP, OI'D, EI'3, I'BD u LIT. https://sdamgia.ru
12) SAKnacc

13) POII

14) I'no6anjlad

15) Uudoypox

16) bubnuoreka L{OK https://m.edsoo.ru/ff0d210c






