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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMmma 1O XMMHMHM Ha YPOBHE OCHOBHOI'O OOILIETO0 OOpa30oBaHUs COCTAaBICHA HAa OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHsSI OCHOBHOH 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOIO OOIIEro
obpazoBanusi, npeacrasieHHbx B PI'OC OO0, a Takxe Ha ocHOBE (eaepalibHOM padoyeil mporpamMmbl
BOCIIUTaHMS U C Y4ETOM KOHULEMIMU IPENnoJiaBaHusl yueOHOro mpeaMera «XuMus» B 00pa30oBaTelbHbIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma no XumMuM JaéT NpeAcCTaBIEHUE O LENIX, 0OUIel cTpaTeruy o0y4eHHsl, BOCIIUTaHUS U
pa3BUTUS OOYUaIOIIUXCS CPEICTBAMHU Y4EeOHOrO IpeaMeTa, YCTaHABIMBAeT 00sA3aTeNbHOE NPEIMETHOE
COJZiep KaHue, MPEeJyCMaTPUBACT PACHpPEJEIICHHE €ro MO KiaccaM M CTPYKTYPUPOBAaHHE IO pas3lienaM U
TeMaM IpOrpamMMbl II0 XUMHH, ONPEACHAET KOJUYECTBEHHBIE M KAYECTBCHHBIC XapaKTEPUCTUKU
COJIEp’KaHUsl, PEKOMEHAYEMYIO IOCJIENI0BATEIIbHOCTh M3YyYEHUS! XUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOIro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaroluxcs,
oIpeesIseT BO3MOXKHOCTH MPEAMETa JUlsl pealn3alul TpeOOBaHUM K pe3ylbTaTaM OCBOEHHsI OCHOBHOM
o0pa3oBaTeNbHONW MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs, a Takxke TpeOOBaHUH K
pe3yabTataM OOY4YEeHHsT XMMUU Ha ypOBHE IleNiell M3y4eHHs NpeAMETa M OCHOBHBIX BHJIOB Y4EOHO-
[I03HABATEIBHOM JEATEILHOCTH 00yUarOIIErocs 10 OCBOCHUIO yUEeOHOT0 COIepKaHMSL.

3HaHWE XUMHH CIY)XHT OCHOBOW sl (POPMHPOBAHUS MHPOBO33PEHHsS] OOYYaIOLIETOCs, €ro
IPEJCTaBICHUA O MaTepHajJbHOM EAMHCTBE MMpa, BAXKHYIO pOJb HUIpaioT (GopMupyemble XHMHEH
IIPEJICTAaBJICHMSI O B3aMMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIIOLUY BEIIECTB B IPUPOAE, O IMYTAX PELICHUS
r7100abHBIX MPoOJIeM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, SHEPreTHUECKON, MHUILECBONH U
HKOJIOTMYECKOH OE30IMacHOCTH, MPOOIIEM 3paBOOXPAHECHUS.

N3yuenune xumuu:

CMOCOOCTBYET pealM3allid BO3MOXKHOCTEH /Il CaMOpa3BUTHA H (OPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ o0mell U (yHKIIMOHATIbHON I'PaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMUPOBAHNE MBIIIJICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEN 00Yy4aroIuXcsi, HaBBIKOB
UX CaMOCTOSITENIbHOW Y4eOHOM JesTeTbHOCTH, 3KCIEPUMEHTAIbHBIX MU MCCIIEJOBATENbCKUX YMEHUH,
HEO0OXOIUMBIX KaK B IIOBCETHEBHOM )KM3HH, TaK U B IPO(HECCHOHATIBHON NeSTENbHOCTH;

3HaKOMHT €O cHenHu(UKOl HayyHOro MBIIIICHHS, 3aKJaJbIBa€T OCHOBBI 1I€JOCTHOIO B3IJIAAa Ha
€MHCTBO MPHUPOJbI U YEJOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TallioM B ()OPMHUPOBAHUM €CTECTBEHHO-
Hay4YHOH rpaMOTHOCTH 00yYaroIuXcs;

Croco0CTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOrMYECKOe 00pazoBaHue 00yYarOIIUXCsl.

JlanHble HampaBiieHUs B O0YYEHUM XMMHUU 00ECIeUMBAIOTCS crenu(pUKON coliep:KaHus yueOHOTro
IpeaMeTa, KOTOPBIN SBIISETCS Melarornyecky aJanTUPOBaHHBIM OTpakeHHEeM 0a30BOM HayKH XMMHUHU Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO OOIIero o0pa3oBaHHsS OpPHUEHTHPOBAH Ha OCBOEHHE
OOyYaloIMMHUCS CHCTEMbl [EPBOHAYAIBHBIX MOHITUA XMMHMHM, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MIOHATUN OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHusi IporpaMMbl 10 XUMHUH cOPMUPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/a K
e€ uzydennto. CozepkaHue CKJIAAbIBAECTCS U3 CUCTEMBI IOHATHI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYeCcKOU peakiuu. O6e 3TH CUCTeMbI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIUITY
IIOCJIE0BATEIBHOTO PAa3BUTHSI 3HAHNI HA OCHOBE TEOPETUUYECKUX MIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— Y4YEHHsI O CTPOCHHUH aTOMa U XMMHYECKOH CBSI3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUs PaCCMaTPUBAIOTCS HA OCHOBE DMIIMPUYECKH IOJYYEHHBIX U OCMBICICHHBIX
(bakTOoB, pa3BUBAIOTCS MTOCIEA0BATEIBLHO OT OJHOTO YPOBHS K APYTrOMY, BHIIONHSSA (PYHKIUU OOBSICHEHUS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOKHOCTEH NPAKTUYECKOTO NPHUMEHEHUS M IOIyYCHHUS
U3Y4aeMBbIX BEILECTB.



OcBoeHne mporpaMMbl IO XUMHH CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKOU
COCTABJISIFOLIEH HAyYHOM KAPTUHBI MUPA B JIOTHMKE €€ CUCTEMHON NPHUPOAbI, HEHHOCTHOIO OTHOIICHUS K
Hay4yHOMY 3HAHHUIO U METOJIaM [1I03HaHUs B Hayke. M3yueHre XUMUY IPOUCXOUT C IPUBJIEUEHUEM 3HAHUN
U3 paHee U3YYEHHBIX Y4eOHBIX npeaMeToB: «Okpyxaromuii Mupy», «buonorus. 5-7 knacces» un «dusmka.
7 xmace».

[Ipyu u3yyeHHr XUMUU NPOUCXOAUT (POPMUPOBAHNE 3HAHUN OCHOB XUMHUUYECKOM HayKu Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON JESATEIHOCTH YEJIOBEKAa U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUPOBOH KYyJIbTYpBI. 3a/1a4a yueOHOro MpeMeTa COCTOUT B POPMHUPOBAHUH CUCTEMbI XUMUYECKUX 3HAHHM
— BaXHEHUX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKHX MOJOXKEHHUU, JOCTYMHBIX 0000LICHUN
MHPOBO33PEHYECKOT0 XapakTepa, S3blka HayKd, B MPUOOIICHHH K HAYYHBIM METOJaM IMO3HAHHS MpU
M3YYEHHUH BEIIECTB M XMMUYECKUX PEaKIHii, B JOPMUPOBAHUH U PA3BUTHH MTO3HABATEIBHBIX YMEHUNA U X
MIPUMEHEHUU B Y4eOHO-TI03HABATEIbHONU U YUeOHO-HUCCIIeI0BATEeNIbCKON eI TeIbHOCTH, OCBOCHUU MPaBUII
0e30macHOTo 0OpaIeHus ¢ BEIIEeCTBAMH B TOBCEHEBHOM JKU3HU.

[Ipyu u3ydeHHr XMMHUH HAa YPOBHE OCHOBHOTO O0IIEro 0O0pa3oBaHUsl BaKHOE 3HAUYECHUE MPUOOpeH
TaKHe LU, KaK:

— (GOopMUpOBaHHE HWHTEIJIEKTYallbHO pPa3BUTOM JIMYHOCTHU, TOTOBOM K caMOo0Opa3oBaHHUIO,
COTPYIHUYECTBY, CaMOCTOSITEILHOMY TPHUHITHIO PEHICHUH, CIIOCOOHOM aaanTUpOBaThCcs K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

— HaMpaBJIEHHOCTh 00yUEHUS Ha CHCTEMATHYECKOE MPUOOIIICHNE 00YyJaIOMIMXCS K CAMOCTOSITETIHHON
MO3HABATENIBHOMN JIEATEIBHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (OPMUPYIOIIUM MOTHUBAIIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecreyeHne yCiaoBHiA, CIIOCOOCTBYIOMIUX MPHOOPETEHUIO O0YyUYAIOIIMMHUCS OTbITa Pa3HOOOpa3HOM
NeSITEIbHOCTH, TTO3HAHUS U CaMOIIO3HAHMUS, KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIUI), NMEIOLIUX
YHUBEPCAIBHOE 3HAUECHHE JIJISl PA3JIMYHBIX BUJOB JI€ATEIbHOCTH;

— (popmupoBanue o01eH (YHKIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM 4YHCIIE
yMEeHUI OOBSCHATH U OLIEHUBATh SBJICHUS OKPY)KAIOLIEr0 MUPA, UCHOJIb3Ysl 3HAHUS U OIBIT, MOITy4YEeHHbIE
IpU U3YYEHUU XHUMHUH, MPUMEHSITh UX HPU PELICHUH MpoOJIeM B MOBCEAHEBHOW JKHU3HM U TPYAOBOM
NESTENIBHOCTH;

— (opmupoBaHMe Yy OOYYarOIIMXCS T'YMAaHUCTHYECKMX OTHOUIEHWH, IOHUMaHHs I[€HHOCTH
XMMHUYECKUX 3HAaHUI I BBIPAOOTKU SKOJIOTMYECKU 11E€J€CO00pa3HOro MOBEACHUS B OBITY M TPYJIOBOMH
NeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPY’KAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHMBALIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCIHMTAaHHUIO Ha
OCHOBE YCBOEHHUS OOIE€YeIOBEYECKUX ILIEHHOCTEHW, MOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduiis u
HaNpaBJICHHOCTH JaJbHENIIEro 00yYeHHU .

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX JJS H3Y4YEHHMs XHMHUHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus, cocTaBiuseT 136 yacoB: B 8 kimacce — 68 yacoB (2 4aca B Heflelnto), B 9 kinacce — 68 gacos (2
gaca B HEJICITIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMuM B KU3HM 4YelOBEKA. XMMHS B CUCTEME HayK. Tena M BellecTsa.
duznueckue CBOWCTBA BEIIECTB. ArperartHoe coctosHue BemiecTB. [loHATHEe 0 MeTonax MO3HAHUS B
xuMuu. Yncreie BemecTBa u cMecu. CrocoObl pa3ienieHus: CMeceii.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3JeMEHTbl. CUMBOJIBI XUMHYECKUX 3JeMeHTOB. [IpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckast popmyna. BaneHTHOCTh aTOMOB XMMUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BewlecTB. OTHOcHUTeNbHAass aToMHass Macca. OTHOCHTENbHAas MOJEKylsipHas Macca. MaccoBas nois
XUMHUYECKOI'0 3JIEMEHTA B COCMHEHHH.

KonunuectBo BemectBa. Moabs. MonsipHas macca. B3auMocCBsi3b KOJIMYECTBA, MAacChbl M 4HCIIA
CTPYKTYPHBIX €IUHHII BerecTBa. Pacyérel mo GopMynam XUMHUUECKUX COCTUHEHUH.

du3znueckue U XUMUYECKUE SIBJICHUA. XUMUYECKas peakuus U €€ MpU3HaKdh. 3aKOH COXPAHEHUS
Macchl BemIecTB. XWMHU4YecKue ypaBHeHHs. Kiaccupukamuss XMMUYECKHX peaknuid (COeTMHEHUS,
pasNoKeHUs, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, mpaBuiiaMu paboThl B TaOOpaTOpuu U IpuéMaMu 0OpaIieHus
c nabopaTopHbIM O0OOpyIOBaHHWEM, HW3YYEHHE U ONUCaHWE (PU3MUECKUX CBOWCTB 00pa3IoB
HEOpPraHMYECKUX BelIecTB, HaOM0qeHe Pu3nYecKuX (TUIaBJICHUE BOCKA, TasTHHE JIbJ]a, PACTUPAHUE caxapa
B CTYyNKE, KUIEHUE M KOHJEHCAIUs BOJbI) U XUMHUYECKHX (TOpPEHHE CBEYM, MPOKAIWBAHUE MEIHOU
MPOBOJIOKH, B3aMMOJICICTBHE MeJa C KHUCIOTOW) SBJICHMM, HAOMIOJIEHUE U ONUCAaHHE IPU3HAKOB
IIPOTEKAaHUs XUMUYECKUX PEAKIUM (pa3yiokeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aMOJICICTBHE jKele3a ¢ paCTBOPOM COJIU
meau (1), nydenue crocoOoB pa3zieIeHHs] CMECEH: ¢ MOMOIIBI0 MarHUTa, (PUIBTPOBAHUE, BhITAPUBAHUE,
TUCTUIUISIIMS, Xpomatorpadus, MpOBEACHHE OUYMCTKUA TOBAPEHHOW CONM, HAOIIOACHHE U OIMHUCAHHE
pE3yJIbTaTOB MPOBENEHUS OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHHUE MoJienen
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baueiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cMech razos. CocrtaB Bo3ayxa. Kucinopon — anemMeHT u nipocTtoe BemecTBo. Haxoxnenue
KHCIIOpO/ia B IpUpPOJE, PU3NYECKUE U XUMHUECKHUEe CBOMCTBA (peakuuu ropenust). Oxkcunpl. [Ipumenenue
kuciopoaa. CrocoObl MOJTy4EeHHUS KUCIOpoAa B JabopaTOpuM M TMpOMBIIUIEHHOCTH. KpyroBopoT
Kuciopo/ia B mpupojie. O30H — aJIoTpoIiHas MoAu(pUKalus KUCIOpOaa.

TennoBoit 3 PexT XUMUIECKOi peakliuu, TEpPMOXUMHUYECKHE YPABHEHUS, 9K30- U IHIOTEPMHUECKHUE
peakuuu. TOMIMBO: yroyib U METaH. 3arpsi3HeHNE BO3AyXa, yCUJIIEHHE MapHUKOBOI0 3P deKTa, pazpyuieHIe
030HOBOTO CJIOS.

Bogopon — snemeHT M mpocTtoe BemiecTBo. HaxoxkneHue Bojopojia B mpupoje, Gpusndeckue u
XMMUYECKHEe CBOWCTBA, TPUMEHEHHE, CIOCO0BI nmomydeHus. KuciaoTs! u conu.

Mossipabiii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHHUSIM.

duznueckue cBoiicTBa BoAbl. Boja kak pactBopurens. PactBopsl. HackliieHHbIE 1 HEHACHILIIEHHBIE
pactBOpbl. PacTBOpUMOCTH BEMIECTB B BOIe. MaccoBas J0Jisl BEIIECTBA B paCTBOpPE. XMMUUYECKUE CBOMCTBA
BoAbl. OcHOBaHuA. Ponb pacTBOpOB B IpHpOJAE M B JKU3HU 4esloBeka. KpyroBopoT BOIbl B HPUPOJE.
3arpsizHeHue NpUpoaHbIX Boj. OXpaHa U OYHMCTKA MPUPOJHBIX BOJ.

Knaccudukanuss  Heopranuyeckux — coeauHeHuil.  Oxcuabl.  Kiaccuduxanms — OKCHIIOB:
cosieoOpasyronire (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U HecoieoOpasyromue. HoMeHkmaTypa oKcuioB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomyuenne okCcuaos.

OcnoBanus. Knaccudukamus ocHoBaHUI: MIENOYN W HEPAaCTBOpUMBIC OCHOBaHHWsA. HoMmeHkIaTypa
ocHOBaHUH. DU3NYECKUE U XMMUYECKHE CBOMCTBA OCHOBaHUN. [loirydeHre OCHOBaHU.

Kucnorel. Knaccudukanus kucmor. Homenkinarypa kuciot. @u3ndeckue U XMMHYECKHE CBOMCTBA
kucnot. Psan akrusHoctu metaiuioB H. H. bekerosa. [lonmyyenue Kucior.



Comu. Homenkunarypa coneil. @u3nueckrue u XuMudeckue cpoiictsa cosueil. [lonydyenue coneit.

['eneTnyeckas CBsSI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeTCHUEe COJEp)KaHUA KHUCIOpOoJa B BO3JyXe, IOIy4YeHHE, cOoOHpaHue,
pacro3HaBaHMe ¥ U3yUeHHE CBOMCTB KUCIIOPO/1a, HAOII0ACHNE B3aMMOACHCTBHS BELIECTB C KUCIOPOIOM U
YCIIOBUSI BO3HUKHOBEHUSI M IpEKpallleHus: TopeHus (moxkapa), O3HaKOMJIEHHE ¢ o0pa3laMu OKCHJIOB U
OIMHMCaHWE MX CBOWCTB, OJTy4YeHHUE, COOMpaHKE, pacliO3HABAHUE U U3YYCHHE CBOMCTB BOJOPOa (TOPEHHE),
B3auMozeiicTBue Bogopoaa ¢ okcugom wmeaw (ll) (BO3MOXKHO HCIHONB30BaHUE BHUICOMATEPUATIOB),
HabmroeHne 0o0pas3IoB BEIIECTB KOJIMYECTBOM | MOIIb, HCCIIEOBAaHHE OCOOEHHOCTEH pacTBOpEHUs
BEILIECTB C PA3JIM4YHONM PAaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM o€l
pacTBOPEHHOIO BEILECTBA, B3aWMOJAEHCTBHUE BOJABI C METAJUIaMM (HATPUEM M KaJlbLiMeM) (BO3MOYKHO
UCIIOJIb30BaHNE BUEOMATEPHUATIOB), HCCIEIOBaHUE OOpPa3lOB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB, HA0JIIOJICHNE U3MEHEHUsl OKPACKH MHJMKATOPOB B pacTBOpax KHUCIOT U LIEJIOYEl, U3yUEHHE
B3aumoeiictBus okcuaa menu (Il) ¢ pacTBopoM cepHOW KHCIOTHI, KHUCIOT C METalllaMH, pPeaKIIHii
HEUTpalIu3allii, TOJYyYeHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJIHOTO MeTajia APYruM H3
pacTBOpa COJM, PELICHUE SKCIEPUMEHTAIbHBIX 3a7au Mo Teme «BakHeiline Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

Ilepuonuyeckuii 3axkon wu Ilepuoauveckass cucremMa xXuMHYecKHx »3jemenTtoB JI. W
MenneneeBa. CrpoeHue aToMoB. Xumuueckass cBfi3b. OKHCIMTEJIbHO-BOCCTAHOBHUTEJIbHBIE
peakuun

[TepBple TOMBITKK KiIacCH(PHUKAIMK XUMHUYECKHX JJIeMEHTOB. [loHSATHE O Tpymmax CXOJIHBIX
AJIEMEHTOB (IIETIOYHBIE U HIETOYHO3EMENTbHBIEC METAILIbI, TAJIOTeHbI, HHEPTHBIE T'a3bl). DIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEpHBIC OKCHJIBI U THIPOKCHIBI.

[Iepuonnueckuii 3akoH. Ilepuoauueckas cucrema xuMuueckux anemeHtoB [[. 1. Menneneena.
Koportkonepuoanast u anmuHHonepuoanas ¢opmbl [lepuonnyeckoil cucteMbl XUMHUUECKHUX 371eMeHTOB /1.
N. Menneneesa. Ilepuoasl u rpymnmbl. @U3HUECKUN CMBICT NMOPSIKOBOTO HOMEPA, HOMEPOB MEpUOaa U
TPYIIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX sfep. M3orombl. OnekTpoHbl. CTpo€HHE 3IEKTPOHHBIX
00oouek atroMoB mepBbIX 20 xumMudeckux aeMeHToB [lepuommyeckoit cuctemsr J[. . Menneneena.
XapakTepucTuka XHMHUYECKOr0 3JIeMEHTa 1o ero mnosoxeHuto B Ilepuoamueckoit cucreme [[. .
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paJuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB, METAUNIMYECKHX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIINaM U MEePUOaaM.

3nauenune Ilepmonnueckoro 3akoHa W Ilepuogmueckoil cCUCTEMbl XUMHUYECKHUX SJIEMEHTOB s
pa3BuTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (MOJISIpHAsE U HEMOJSPHAs) CBS3b. DIEKTPOOTPUIIATEIHLHOCTH
XUMHUYECKUX IJIEMEHTOB. VIOHHAS CBSI3b.

Crenenb okucinenus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe OOpas3lOB BELIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEHCTBUE THUAPOKCHIA LIUHKA C
pacTBOpaMH KHUCIOT M IIEJIOYed, MPOBEACHHE OIBITOB, WILTIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PeakInii (TOpeHre, PEaKIy Pa3IoKEeHUsI, COSTUHEHUS).

Mesicnpeomemmuoie ceasu

Peanmu3anus MeXIpeaMETHBIX CBA3EH NMPU M3YYEHUMM XMMHHM B 8 KJIacce OCYIIECTBISIETCA 4Yepes
UCIOJIb30BaHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUISL OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TTOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KJaccupuKalus, NEePUOAUYHOCTb, HAOIIOJIEHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, HU3MEPEHUE, MOJIENb,
SIBJICHHE.



®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJ, U30TOIbI, PaINOaKTUBHOCTb,
MOJICKYJIa, 3JIEKTPUYECKUH 3apsj]l, BELIECTBO, TeNO, OO0BEM, arperarHoe COCTOSHME BElIEeCTBa, a3,
¢bu3nvecKkre BEIMYUHBI, €IMHUIIBI H3MEPEHHsI, KOCMOC, TUTaHETHI, 3BE31b1, COHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPAIbl, TOPHbIE MOPOJBI, IOJIE3HBIE HCKOIMAEMBIE,
TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIusi

Ilepuonnueckuit 3akoH. llepuonmueckas cucrema xumuudeckux anemeHToB [[. M. Menneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOICTB XMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kajus, KajblUs M MX COECIUHEHUHl B COOTBETCTBUM C IIOJIOKEHMEM 3JIEMEHTOB B
[lepuonnyeckoil cuctemMe ¥ CTPOEHUEM UX ATOMOB.

CrpoeHue BellecTBa: BUJIbI XMMHUECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILLIECTBA OT TUMA KPUCTAJUINYECKOHN PEIIETKU U BUJAa XUMUYECKOM CBSI3H.

Knaccudukanys u HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XMMHYECKHE CBOICTBAa BEILECTB,
OTHOCSLIMXCS K pa3IMYHBIM KJJaCCaM HEOPraHUYECKUX COeAMHEHU, TeHeTHYECKas CBsI3b HEOPTraHMUECKUX
BELIECTB.

Knaccupukanus XUMHYECKMX peakUuid MO0 pasiMYHbIM HOpHU3HAKaM (IO YUCIYy U COCTaBy
YUYACTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3 (EKTy, MO0 HM3MEHEHHUIO CTETEHEH OKUCICHUS
XMMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- M 3HIOTEpPMHUYECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsaTue o ckopocTH xuMHU4eckoi peakiuu. [TousaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusix. IloHsTue o romMoreHHbIX W rereporeHHbiXx peakuusx. [lonstue o karamuze. [loHsTHe O
XMMHUYECKOM paBHOBeCHU. DaKTOpbI, BIUAIOLIME HAa CKOPOCTb XUMHUYECKOW pEaKkIMM M I10JIOKEHHE
XUMHUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  DJIEKTPOHHBIM  OaJjaHC  OKMCIMTENIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
MCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 37IEKTPOTUTUUECKON TUCCOLMALMU. DIEKTPOIUTHI U HEAIEKTPOIUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMAlMK BEIECTB C Pa3IMYHBIMM BUAAMH XUMHUYECKON CBs3U. CTeneHb AMCCOLMALNH.
CusibHbIE U Cl1a0bIe SJIEKTPOJIUTHI.

Peakium wnoHHOro oOMeHa. YCIOBHMS NpPOTEKaHHWsS pEakUMii HOHHOIO OOMEHa, IOJHBbIE H
COKpalI€HHbIE HWOHHbIE YypaBHEHHMsS peakuuil. CBoicTBa KHCIOT, OCHOBaHMMl M cojleil B CBeTe
NpeJCTaBIeHUH 00 3IIEKTPONIUTHYECKOM aucconuanuu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMU KPUCTAJUIMUECKUX PEUIETOK HEOPraHWYECKUX BELIECTB — METAJIIOB U
HeMeTa/ioB (rpaduTa M anMasa), CJIOXKHBIX BELIECTB (XJIOpHAA HATpHs), UCCIEIOBaHHE 3aBHUCUMOCTH
CKOPOCTHM  XMMHYECKOW peakIuu OT BO3ACUCTBUS  pa3iMuHbIX  (AKTOpOB, HCCIEAOBAHUE
3JIEKTPOIIPOBOITHOCTH PACTBOPOB BEIIECTB, MIpOIiecca TUCCOUAIIMU KUCIIOT, IeoUuei U coleil (BO3MOXKHO
HCIIOJIb30BaHNE BHUJ/IEO MAaTEpUaJIOB), MPOBEIECHUE OIBITOB, WUIIOCTPUPYIOLUIUX MPU3HAKU MPOTEKAHUS
peakiuii MOHHOro oOMeHa (0oOpa3oBaHHE OCa/Ka, BBIAEICHHE Tra3a, OOpa3oBaHME BOJbI), OINBITOB,
WUTIOCTPUPYIOIIMX  MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAaKIHMi (TOpeHue, peakiuu
pa3ioKEeHUs, COEIMHEHUs), DPACIIO3HABAHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbIO KaueCTBEHHBIX
peaxkiuii Ha HOHBI, PEeLICHHE SKCIIEPUMEHTAIBHBIX 3a/1au.

HemeTtayibl 1 MX coeJHHEHUSA

OOmiast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTM CTPOEHHS aTOMOB, XapaKTE€pHbIE CTEHNECHU
okucneHus. CTpoeHue u pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — rAJIOreHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe Xxjopa (B3auMoJeHcTBUE ¢ MeTalllaMH, HeMeTaljlaMH, mesnodaMu). Xuopoogopos. CoinsHas
KHMCJIOTA, XMUMHUYECKHE CBOWCTBA, IIOJIy4Y€HUE, IpUMEHEHHue. JlelcTBUE XjIopa M XJIOPOBOAOPOJA Ha
OpraHu3M 4esoBeka. BakHelume XI0puasl U UX HaX0XKIEHUE B IPUPOJIE.



OOmias xapakrepucTika 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CtpoeHue u (U3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnoTpoInHbIe MOAU(PHUKALINN KUCIOPOJIa M cepbl. XUMHUECKUE CBOIcTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢busznueckue U XUMU4YecKue cBoicTBa. OKCHIIBI cephbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCuAoB. CepHas
KHUCIOTa, (U3UYECKHEe M XHUMHYECKHME CBOicTBa (0OmIMEe Kak TNpEeACTaBUTENs Kilacca KHUCIOT |
cnenuduueckre). XUMUUYECKHE PEaklUy, JeKallle B OCHOBE MPOMBIIUIEHHOTO Croco0a MoydyeHus
cepHoi kuciotThl. [Ipumenenue cepHoit kucioTel. ColM CEpHON KHUCIOTHI, KAYECTBEHHAs] peaklus Ha
cynbdaT-uoH. Haxoxaenue cepsl v € COeJUHEHHUI B Mpupoae. XUMUUYECKOE 3arpsa3HeHHe OKpYyKarolen
Cpelbl COEAMHEHUAMU cepbl (KHUCIOTHBIE 0K, 3arpsA3HEHHME BO3JlyXa U BOJOEMOB), CIOCOOBI €ro
MpeI0TBPALLECHUSI.

OO6mas xapakrepuctuka 37meMeHTOB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHEIC
CTETIEHU OKHCIIeHUs. A30T, pacHpoCTpaHeHHWE B MpHupoAe, (GU3NYECKMe U XMMHYECKHE CBOWCTBA.
KpyroBopor azora B mpupoge. AMMHAK, €ro (u3muecKkue M XHUMHYECKHE CBOMCTBA, IOJyUYE€HHUE U
npumenenue. Coiau aMMOHUs, UX (U3NYECKUE U XMMHUYECKHE CBOMCTBa, mMpuMeHeHue. KadecTBeHHas
peakius Ha MOHbI aMMOHHUSA. A30THasl KUCJIOTa, €€ IMOoJlyueHue, PU3NYECKUe U XMMUYECKUE CBOMCTBA
(obmue kak mpeAcTaBUTENs Kjacca KHCIOT U cnenududeckue). Mcnomp3oBaHue HUTPATOB U CoOJei
aMMOHHS B KayeCTBE MMHEPAIbHBIX yN0OpeHUil. XHMMHUYECKOE 3arpsi3HEHHE OKpYXKaloUlel cpenbl
COCIMHEHUSIMH a30Ta (KUCIOTHBIC MOXIHM, 3arpsA3HEeHHEe BO3AyXa, MouBbl U BomoémoB). docdop,
amoTporHbie Mogudukanuu dochopa, dpusmueckne u xumudeckue cporictBa. Oxcuna dochopa (V) u
dbochopHas kucnora, Gpuanvyeckrue U XMMHUYECKHUE CBOMCTBa, monydeHue. Vcmnonbp3zoBanue ¢ocdaro B
Ka4yecTBE MHUHEPAIBbHBIX yIOOpEHUH.

O6bmas xapakrepuctuka 31eMeHToB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTEIEHU OKHUCIIEHUS. YTIIepoJ, aJLIOTPONHbIE MOAU(PHUKALIMY, PACIPOCTPAaHEHHUE B MPUPOE, PU3HUECKUE
U XuUMHYeckue cBoiictBa. Ancopobuus. Kpyrosopor yriepoma B mpupone. OKcuIbl yriiepoja, HUX
¢u3nuecKkue M XMMHYECKHE CBOICTBa, AEMCTBUE HA >KUBBIE OPraHU3MBI, MOJYYEHHE U TPUMEHEHHE.
DKosornyeckue npoosiemMsl, CBsi3aHHbIE ¢ okcuaoM yriaepona (1V), rumoresa rinobaabHOro MOTEIICHUS
KJIMMaTa, TapHUKOBBIN 3¢ (eKT. YroibHas KUCIOTa U €€ CONU, UX PU3NYECKHEe U XUMHUECKHE CBOMCTBA,
nojiydeHue u npuMeHeHue. KauecTBeHHas peakuius Ha KapOoHaT-uoHBL Vcnosbp3oBaHue kapOOHATOB B
OBbITY, MEIUIIMHE, IPOMBILIIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHUYECKMX BELIECTBAX KaK O COEJAMHEHUsSX yriepojaa (MeTaH,
3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TIIMIEPUH, YKCYCHas KuciioTa). [IpupoiHble HICTOUHUKH YITIEBOAOPOIOB
(yrosnb, npupoaHbIi ra3, He(pTh), HPOAYKTHl HX TmepepaboTku (OeH3uH), MX pOoJb B OBITY H
MPOMBIIITIEHHOCTH. [loHATHE 0 OMONIOrMUecKy BaKHBIX BEILIECTBAX: )KHUpaxX, OeNKax, yrieBoJax — U UX poju
B )KM3HU 4€JI0BeKa. MaTepralbHOE €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COECTMHEHUI.

Kpemuuii, ero ¢gusnyeckue M XMMUYECKUE CBOMCTBa, MojyueHue U mnpuMeHeHue. CoeanHeHUs
KpeMHHUA B ipupoze. O6mmue npeacrapienus o6 okeuae kpemuus (1V) u kpemuueBoit kucinore. CUIMKATHI,
UX HCIOJb30BaHHE B OBbITY, B MPOMBINUIEHHOCTU. BaxxHeillne cTpouTelbHble MaTepHallbl: KepamHKa,
CTEKJIO, LIEMEHT, OeTOoH, jkene300eToH. [IpoGiiembl 6€30MacHOr0 HCMOIB30BaHUA CTPOUTEIBHBIX
MaTepUajoB B MOBCEAHEBHON KHU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue 00pa3lloB HEOPraHWYECKUX BEIIEeCTB, CBOMCTB COJITHOM KHCJIOTBHI, IPOBEACHUE
KayeCTBEHHBIX pEaKIMi Ha XJOPUA-UOHBI U HaONIOJEHHE MPU3HAKOB HMX TMPOTEKAHUs, OIbITHI,
oTpaxawliue (u3nMueckue M XUMHUYECKHE CBOWCTBAa TaJIOTEHOB W HUX COEAUHEHHMH (BO3MOXKHO
UCMOJb30BAaHUE  BHUAEOMATEPUATIOB), O3HAKOMJIEHHME ¢ oOpa3namMu XJIOpUIOB  (TaJOreHU[IOB),
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO MCIOJIb30BaHUE BUEOMATEPHUAJIOB),
HaOIoIeHNe Tpolecca OOYrJUBaHMUs caxapa Moj JACWCTBUEM KOHIICHTPUPOBAHHOW CEpPHOM KHCIOTHI,
M3y4eHNEe XUMUYECKUX CBOWCTB pa30aBICHHOW CEPHON KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOW PEaKIMy Ha
cynb(aT-uoH 1 HaOJII0IeHUE TPU3HaKa e€ MPOTEeKaHUs1, 03HAKOMJICHHE ¢ (PU3NUECKUMH CBOMCTBAMHU a30Ta,
dbochopa M uUxX coenMHEHU (BO3MOXHO HCIOJIb30BAaHWE BHJICOMATEPHAIOB), 0Opa3laMy a30THBIX W
dbochopHBIX yHOOpeHUl, MOITydYeHHE, COOMpaHHEe, pPACMO3HABAHWE M W3YYCHHE CBOICTB aMMHaKa,
MIPOBEJICHUE KAueCTBEHHBIX peaKkUUi Ha WMOH aMMOHMS U ¢ocdaT-HOH U U3yYEeHUE IMPU3HAKOB HUX



IIPOTEKAaHUs, B3aUMOAECUCTBUE KOHLEHTPUPOBAHHON a30THOM KHCIOTBI C MeAbl0  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPHANIOB), U3yYEHHE MOJENIel KPUCTAINTMYECKUX PEeIIETOK anmasa, rpadura,
¢dymiepeHa, 03HAKOMIICHHE € MPOIIECCOM aAcOPOINU pACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE U U3Y4YE€HHUE CBOWCTB YIJIEKHCIIOTO
ra3a, MpOBEJACHUE KA4YeCTBCHHBIX pEaklWii Ha KapOOHAT W CHUIIMKAT-UOHBI M W3YyYCHUE MPHU3HAKOB UX
MPOTEKaHUs,  O3HAKOMJIICHME C  MPOAYKIMEN  CHWIMKAaTHOM  MPOMBIIUIEHHOCTH,  pELIEHUe
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BakHeile HeMeTallibl U UX COSIUHECHUS.

MeTaJuibl M UX COeIMHEHUS

OOmasi XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHMH WX TIOJIOXKEHUS B
[lepuonnueckoil cucreme xumuyeckux anemeHToB [[. . MenneneeBa u crpoenust atomoB. CTpoeHue
MeTaJuIoB. MeTainyeckast CBSI3b M METaJUIMUeCKasi KpUCTAIUTNYECKAs PeIIETKa. DIEKTPOXUMUUYECKUHN Pl
HanpspkeHud MetaioB. Ou3nyeckre U XMMHUYECKHUe CBOMCTBAa MeTauioB. O0IIue crocoObl MOTyYeHUs
MeTaiioB. [ToHsTHE O KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Koppo3uu. CruiaBsl (CTalb,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[[lenoynble MeTauibl: MoJIoKeHHE B Ilepmogmueckoil cucremMe XUMHYeCKHX 3iiemeHToB J[. .
MenzeneeBa, CTpOCHHE UX aTOMOB, HaXOXJeHHe B mpupoje. Pusnueckne U XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUJIbI U TUAPOKCHIBI HaTpusl U Kanus. [I[pruMeHeHne menoyHbIX METalioB U
UX COEOUHEHUMN.

[[lenoyHO3eMENBHBIE METAUIbl MArHUM M KajdbLMil: mosiokeHne B Ilepronnueckol cucreme
xuMuyeckux 3aemeHToB JI. . MeneneeBa, CTpoeHHe UX aTOMOB, HaX0XxAeHUE B npupojae. dusnyeckue
Y XMMHUYECKHE CBOMCTBA MarHus 1 Kajblus. BaxkHeime coeTMHeHNS KaJIbIHs (OKCU, TUAPOKCH]T, COJIH).
XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nosnoxenue B llepuoanueckoi cucreme xumudeckux 3ieMeHToB /1. M. Menneneesa,
CTpOCHHE aTOMa, HaX0X/IeHUe B pupoje. Du3nueckre 1 XUMUYECKHE CBONCTBA alFOMUHUS. AMbOTEpHBIE
CBOMCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: nmonoxenue B Ilepumonunueckoir cucreme xumuyeckux snemeHtoB JI. M. Menneneesa,
CTpPOEHHE aToMa, HaxoxJeHue B mnpupoiae. dusmyeckue u XUMHUUYECKHE CBOMCTBa xkene3a. OKCHbI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moyy4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3laMd METalIOB M CIUIaBOB, MX (U3NYECKUMHU CBOWCTBAMHU, HU3yUYCHHE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJJIEOMATEPUAIOB), OCOOCHHOCTEM
B3aUMOJICMCTBUSL OKCHJAA KajblMg M HATPHUs C BOJAOM (BO3MOXHO HMCIOJIb30BAaHUE BHJIEOMATEPHANIOB),
WCCTIEZIOBAHUE CBOMCTB KECTKOW BOJBI, TIpollecca TOPEHMs JKele3a B KUCIOpoAe (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHAIIOB), IPU3HAKOB MPOTEKAaHUs KaueCTBEHHBIX PEaKIIMii Ha WOHBI: MarHus,
KaJIbIIMs, aTFOMUHMS, 1TMHKa, xkene3a (1) u xeneza (1), meau (I1), Habmronenne u onucanue MpPoOIECCOB
OKpAITUBaHUs IIAMEHU HOHAMU HATPUS, KallUs U KaJbIUs (BO3MOXKHO UCTIOJB30BaHUE BUIEOMATEPHATIOB),
uccaenoBaHre amMQpOTEPHBIX CBOWCTB THAPOKCHIA QIIOMHUHUS W THAPOKCHAA IIWHKA, peUIeHue
AKCIEPUMEHTANIbHBIX 3a/a4 110 TeMe «BakHelIe MeTallibl U UX COCIUHEHUSI.

XuMus M OKpyKaoLas cpeaa

BemiectBa 1 Matepuanbl B TOBCEAHEBHOM KM3HU YelioBeKa. be3onacHoe ucnoyib30BaHuE BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIpb Mpu XUMUYECKHUX 0JKOTaX U OTPABIICHHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKPY>KAIOIIEH cpebl (MpeaenbHas 10MyCTUMasi KOHIICHTPAIUs BEIIEeCTB,
nanee — [1/1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpooiiem.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPHAIBI).

Mesicnpeomemmunie céasu

Peanusarus MexXnpeaMETHBIX CBA3€H NMPU M3YYEHUM XMMHHM B 9 Kjacce OCYIIECTBISIETCA 4epes
MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUISL OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTI' O IIUKJIA.



OOu1re ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3,
KJIaccU(UKaLuUsA, NepHOANIHOCTh, HAONIOJICHNE, HKCIIEPUMEHT, MOJEINPOBAHUE, U3MEpPEHUE, MOJEIb,
SIBJICHHE, TTAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

dusnka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOMBI, PaJ0aKTHBHOCTD,
MOJICKYyJIa, JJIEKTPUUYECKUI 3apsa, MPOBOJHHUKH, TMOJIYHPOBOJHHUKH, JUIICKTPUKH, (HOTOIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBA, TIa3, pacTBOp, pPacTBOPHUMOCTH,
KpUCTAJUIMYECKass pPEHIETKa, CIUIaBbl, (U3MYECKUE BEIMYMHBI, C€IUHHIBI HW3MEPEHHUs, KOCMHUYECKOEe
IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CoHIIe.

buonorusi:  gorocuHTe3, AbixaHue, Ouocdepa, HIKOCHCTEMA, MHHEpAIbHBIE YIOOpEHHS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEILHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPAIbl, TOPHbIE MHOPOJBI, IOJIE3HBIE HCKOIMAEMBIE,
TOILUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOTrPAMMBI OCHOBHOTO 00IIIETO 00pa30BaHUS JOCTUTAIOTCS B
XxoZie OOy4eHHs XUMHM B €JUHCTBE Y4E€OHOH M BOCHMTATEJIBHOW JEATEJbHOCTH B COOTBETCTBUM C
TPaJMLIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
IPUHATHIMU B OOILECTBE MPaBUJIaMH 1 HOPMaMHM ITOBEIEHUS U CIIOCOOCTBYIOT IIPOLECCaM CaMOIIO3HAHUS,
CaMOPAa3BHUTHUS U COIMATIM3AINN 00yJAFOIIUXCSL.

JIMYHOCTHBIE PE3yJAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOIA
ITO3UTUBHBIX LICHHOCTHBIX OPUEHTALMN U PACIIUPEHUE OIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHUYECKOMY M HAYYHOMY
HacJIeINI0, TOHUMaHMsI 3HAYeHUs XMMHUYECKON HayKU B KM3HHM COBPEMEHHOTO OOILECTBa, CLIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOI HH(OpPMAIIHEH O IIEPEIOBBIX TOCTUKECHUAX H OTKPBITHAX MUPOBOM U OTEYECTBEHHOM
XMMHUH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTpOIiCTBE MUpa U OOILECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHNS O COLMAIIBHBIX HOPMAax U IPaBWIaX MEXINYHOCTHBIX OTHOIIEHHUH B KOJIJICKTHUBE,
KOMMYHHKATHBHOW KOMIICTCHTHOCTH B OOIIIECTBEHHO IOJIC3HOH, YIeOHOHUCCIIEI0BATEIBCKOM, TBOPUCCKOM
U Jpyrux BUAAX JAEATEIBHOCTH, TOTOBHOCTH K pPa3HOOOPAa3HON COBMECTHOM JESTEIbHOCTH IIpU
BBIIIOJTHEHUM Y4€OHBIX, MO3HABATEIbHBIX 3ajay, BBINOJIHEHUN XMMHUYECKHUX 3KCIEPUMEHTOB, CO3AaHUU
y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHUIO M B3aMMOIIOMOIIM B Ipolecce 3ToH yueOHOi
NEeSITEIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJECHUE U IOCTYIKHM CBOMX TOBAapUUIIEH C MO3UIMU
HPAaBCTBEHHBIX U ITPABOBBIX HOPM € YYETOM OCO3HAHMS NTOCIEICTBUH ITOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEaKLHUH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOLIME OCHOBY JJIsl IOHUMAaHUS CYIIHOCTH HAy4YHOUH
KapTUHBI MHpa, MpPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTUSI HPUPOABI, B3aUMOCBS3AX
YeJI0BEKa C MPUPOJAHON CPENO, O POJIM XMMHUH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyY€HHE HOBBIX 3HAHUI MO XUMHUH, HEOOXOMMBbIE
Ui OOBSICHEHHsT HAONIOJAeMbIX TMPOLIECCOB U SBJIEHUM, IO3HABAaTEIbHOM, HH(OPMALIMOHHOW H
YUTATENIbCKOM KYJIbTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSATENIbHON paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOY4YeHHI0O M IO3HAHUIO, JIHOOO03HATENBbHOCTh, T'OTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM W MCCIIENOBATEILCKONW JESITEIBbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaNpaBJICHHOCTH U YPOBHs 00yueHUs B JaJbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
310pOBBIM 00pa3 >KU3HH, OCO3HAHUE IMOCIEICTBUNH M HENPUSTHE BPEIHBIX MpPUBBIUEK (YNOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KypeHHsI), HEOOXOJUMOCTH COOJIIOIEHHSI TPaBUI OE30MTaCHOCTH IPU 0OpaIeHUH ¢
XMMHUYECKUMHU BELIECTBAaMH B ObITY U peanbHOMN KU3HHU;

5) Tpy/0BOTO BOCIUTAHUS

MHTEpPEC K MPAKTHUYECKOMY M3YyUEHHUI0 Mpodeccuil U TpyAa pa3InyHOro poja, yBaKeHHUE K TPYAY U
pe3ysibTaTaM TPYyJIOBOM JIEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUN IO
XUMHH, OCO3HAaHHBIM BbIOOP HWHAMBHUIYAJBbHOM TPaeKTOPHUH MPOJOJKEHHs] 00pa3oBaHUS C Y4YETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEMH, YCTIeIITHOM
poEeCCUOHATIBHON JIEATENPHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh aJlaliTUPOBATHCS B
npodeccuoHaIBHOM cperie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUA:



HKOJIOTHYECKH 11esieco00pa3Hoe OTHOUICHUE K MPUPO/IE KaK UCTOYHUKY KU3HU Ha 3eMile, OCHOBE €&
CYIIECTBOBAHUS, ITOHMMaHHE LIEHHOCTH 3J0pOBOTO M Oe3omacHoro oOpas3a JKU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TCHUXHYECKOMY 3[0POBbIO, OCO3HAHHE LIEHHOCTH
cOOJIIO/ICHHsT TpaBuil O€30IIaCHOTO MOBEJIEHHMs IpU paboTe C BEIIECTBAMM, a TaKXKe B CUTYalMsX,
YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH INPHUMEHATh 3HAHUA, MOJIydaeMble NpPU HM3YYEHUU XUMHUM, IJI pELIeHus 3ajad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOJHOW CPEIOM, Ul IOBBIIICHUS YPOBHS JKOJIOTMYECKOW KYJIBTYPHI,
OCO3HaHMS II100aJIbHOIO XapaKTepa 3KOJIOIMYECKUX MPOo0JIeM U IyTel UX peleH s HOCPEICTBOM METOI0B
XUMHM, 3KOJOTMYECKOIO  MBIIUICHUS, YMEHMSI PpPYKOBOJCTBOBaTbCS UM B  II03HABaTEJIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX Ppe3yJbTaTOB  BBIIEIAIOT 3HauuMble s (POPMUPOBAHMS
MHUPOBO33pEHUsI OOIIEHAYYHBIE TTOHATHUS (3aKOH, TEOpHs, MPUHIIUII, TUIIOTE3a, (aKT, CUCTeMa, MPOLEece,
SKCHEPUMEHT U JIPYroe.), KOTOpbIe MCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX INpeaMeTax M
MIO3BOJISIFOT HAa OCHOBE 3HAHUW U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O LIETOCTHON HayyHOU
KapTMHE MHpa, M YHHUBEpcaJlbHble Yy4eOHble JAeHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
peryIsSTHBHBIE), KOTOpble o00ecneunBaloT (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO U OCYILECTBIICHUIO YU€OHOM 1eATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBbie Joruveckue aeiicTBus:

YMEHHUSI UCII0JIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIUIEHHUS IPYU OCBOCHUHU 3HAHUM: PaCKPhIBATh CMBICT
XUMUYECKUX MOHATUH (BBLACIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C IPYTHMHU
MOHATUSIMH), HWCIOJb30BAaTh MOHATUS Ui OOBSCHEHUS OTIENbHBIX (DaKTOB M SIBJICHUH, BBIOMPAThH
OCHOBAHHS U KpUTEpUM M KiIacCU(UKAUUMM XHMHYECKHUX BEIIECTB M XHMMUYECKUX pEeakLui,
YCTaHABIIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3Y4YEHHs, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJOTHH), JIeJIaTh BHIBOJIBI U 3aKIFOUEHUS;

yMEHHE MPUMEHSITh B IIpollecce TIO3HAHMUS MOHATHUS (IpEeIMETHblE M METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIIH, UCIOIb3yEMbIE B XUMHUHU, IPE0OPa30BbIBATH HIMPOKO MPUMEHSEMbIE
B XMMHH MOJEJIbHbIE MPEICTaBICHUSI — XUMHUUECKUN 3HAaK (CHMBOJI 3JIEMEHTA), XUMUYecKast Gpopmysa u
ypaBHEHHE XMMHYECKON pEaKLUUu — MpU PELIeHHH y4yeOHO-ITO3HABATENIbHBIX 3aJad, ¢ y4ETOM ATHUX
MOJIETIbHBIX MPEJICTaBICHUI BBIBIATH M XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKU H3Y4aeMbIX
O0OBEKTOB — XMMHUYECKHMX BEIIECTB W XHUMHUYECKUX PEAKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U M MPOTUBOPEUNS B U3YYa€MbIX IIPOLIECCaX U SBICHUSX.

ba3oBble uccienoBarebCKue 1eHCTBHA:

YMEHHE MCIIONIb30BaTh MOCTaBJICHHbIE BOMPOCHl B KAaueCTBE MHCTPYMEHTa MO3HAHMS, a TaKKe B
Ka4yecTBE OCHOBBI 11 (JOPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYXICHUMH;

NpUOOpETEHUE OMbITa MO I[UJIAHUPOBAHUIO, OPraHU3allMd M TPOBEIECHUI0 YUYEHHYECKHX
HKCHEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM TIpOIEcca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3ynbTat, GopMyIHpoBaTh 0000IIEHNUS U BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIIEI0BaHUS,
COCTaBIISATh OTYET O MPOJIETaHHON padoTe.

PabGora ¢ undopmanmeii:

yMEHUE BbIOMpPATh, aHATU3UPOBATh M UHTEPIPETUPOBATH UH(GOPMAIIMIO PA3TUYHBIX BUJIOB U (HOpM
MIPE/ICTaBJICHUS], TTOJIy4aeMYyI0 U3 Pa3HbIX UCTOYHHKOB (HAYyYHO-TIOMYJISpHAs JUTEpaTypa XUMHUYECKOTO
CoJiep KaHus, CIpaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE TPHUMEHATh pa3IMYHble METOABl M 3alpochl NpU TOUCKE M 0TOOpe HHpOpMALMU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOIUMBIX [UI BBINOJHEHHMs] Y4YeOHBIX M IO3HABATEJIBHBIX 3a/ad
ONpeNeIEHHOTO  THIA, MPHOOpETeHHWEe OmbITa B  O0JIACTH  HUCMOJNb30BaHUS  HWH(GOPMAIIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTMH, OBJAJEHUE KYJIbTYpPOH aKTUBHOTO HCIIOJIB30BAHMS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTUMAaIbHYIO (popMy mpencTaBieHus MH(oOpMaruu u



WUTIOCTPUPOBATH pelllaeMble 33Ja4i HECIOKHBIMH CXeMaMHU, JHarpaMMaMHy, ApyruMu popmMaMu rpapuku
U UX KOMOMHALUSAMU;
YMEHHUE HCIOJIb30BaTh U aHAJIM3UPOBATH B poliecce YIeOHOH M HCCIIeJ0BATENbCKOM 1eATeIbHOCTH
MHGOPMALMIO O BIMSHUM HPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3sHMCTBA M TPAHCIOPTa HAa COCTOSHUE
OKpY>Karollel MPUPOJHON CPEBL.
KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:
YMEHUS 3a/1aBaTh BONPOCHI (B X0/1€ AUAIOra U (WIK) TUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOii TEMBI,
(GbopMyIMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;
YMEHHUSI MPEACTaBIATh IOJIYUYEHHbIE PE3YNbTAaThl [1O3HABATEIBHON JAEATEIbHOCTU B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JENaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJIHEHHS XUMHUYECKOIO JKCIIEpUMEHTA
(;mrabopaTopHOTO OMBITA, JTAOOPATOPHOM PAOOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);
YMEHHUs Y4e€OHOro COTpPYAHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOW I103HABAaTEIbHOH U
MCCIICIOBATEIILCKON JIESITEIBHOCTH TPH PELIICHHH BO3HHUKAIOMIMX MPOOJIEeM Ha OCHOBE y4éra OOmmx
UHTEPECOB U COIVIACOBaHMA MO3UIMH (0OCyXaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE LITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JAECWCTBUN, ONpPEJEICHUE KPUTEPHEB IO OLIEHKE KAayecTBA BBHIIIOJHEHHOU
paboThI U ApyTHUE).
PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe AelicTBUA:
YMEHHE CaMOCTOSITEJIBHO OIpPENENsATh LEIM JEATEIBHOCTH, IUIAHUPOBATH, OCYILECTBIIATH,
KOHTPOJIMPOBATh U TMpPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BBHIOMpaTh Hamboiee
3¢ deKTUBHBIE CIIOCOOBI pelIeHHs] yYeOHbIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENIHO COCTABIATh MIIN
KOPPEKTUPOBATh NPEIIOKEHHBIM AITOPUTM ACUCTBUM IIPU BBIOJIHEHUH 33aaHUM C y4ETOM ITOJyYEHUS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00bEKTaX — BEIIECTBAX U PEAKLHUIX, OLIECHUBATh COOTBETCTBUE MTOJyYCHHOTO
pe3ysibTaTa 3asBJICHHOM LeJIM, YMEHHE HUCIOJb30BaTh W aHAJIM3UPOBATH KOHTEKCTHI, Npe/aracMble B
YCIIOBUY 3aJaHUMH.
MHNPEAMETHBIE PE3YJIBTATHBI
B cocTaBe npeaMeTHBIX pe3yIbTaTOB MO0 OCBOCHUIO 00S3aTEIBLHOIO CO/IEPKaHUs, YCTAHOBIEHHOTO
JTaHHOU (eaepanbHOl padodeil MporpaMMOH, BBIIETSIOT: OCBOSHHBIE O0YYaIOIIMMUCS HAayYHbIE 3HAHUS,
YMEHHS U CTIOCO0bI ASUCTBUM, cienuduyeckue Ui NpeaMeTHON 06aacTu «XuMUs», BUABI 1eITETbHOCTH
[0 TOJYYEHHI0 HOBOI'O 3HAHMS, €r0 MHTEpHpeTaIiy, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B pPa3IUYHbIX
Y4EOHBIX ¥ HOBBIX CUTYaIUSX.
K kxoHny oOyuenus B 8 kJacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPa’KaTh
C(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:
® pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITHUHA: aTOM, MOJIEKYJIa, XMMUYECKUN IJIEMEHT,
MIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJIHAS U HEOJHOPOJAHAs), BaJE€HTHOCTD,
OTHOCHTEJIbHAS aTOMHAsi 1 MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0Js XMMHUYECKOro 3J€MEHTa B COECIUWHEHUH, MOJSPHBIH OO0BEM, OKCUA, KUCIOTa,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULATENBHOCTb, CTENEHb OKHUCIEHUS, XUMHUYECKas peaKlus,
KJIacCUpUKallKs peakluui: peakluu COeIMHEHUs, PEaKINK Pa3yIoKEeHUs, PEeaKUU 3aMelIeHMUs,
peakiu oOMeHa, 9K30- M SHAOTEPMUYECKUE PEaKIUH, TEIUIOBON AP PEKT peakiuu, Ipo aToma,
AJIEKTPOHHBIN CIIOM aToma, aTOMHas OpOHUTallb, paANYC aToMa, XUMUYECKasl CBS3b, MOJISIpHAs U
HENoJIIpHasl KOBAJIEHTHAs CBSI3b, HOHHAsI CBSI3b, MOH, KaTHOH, AaHWOH, pacTBOp, MAaccoBas A0S
BelecTBa (MPOICHTHAs! KOHIIEHTPAITUs) B PaCTBOPE;

® MJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX IOHATUI U IPUMEHATH 3T MOHATHS IIPU
OINMCAaHUU BELIECTB U UX NPEBPALLEHUN;

® CIIOJIb30BAaTh XHMMHUYECKYIO CHUMBOJIUKY JUISl COCTaBJIEHHS (GOpMYJN BEIIECTB U ypaBHEHUI
XUMHYECKHUX PEAKIIN;

® OIpeneNiTh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSIX, CTEIIEHb OKUCIICHUS
JIEMEHTOB B OMHApHBIX COEIUHEHMAX, MPUHAMJIECIKHOCTh BEILECTB K OMPEACIEHHOMY KiIaccy
coeMHeHui 1o opMyraM, BUJI XUMHUYECKOH CBSA3M (KOBAJICHTHAS U HOHHASI) B HEOPTAHUYECKUX
COCIMHEHUSX;



packpbiBaTh cMbIci [lepuoanueckoro 3akoHa 1. 1. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE
MEPUOJUYECKON 3aBUCUMOCTU CBOWCTB XMMHYECKHUX JJIEMEHTOB OT HX IIOJOXCHHUS B
IIepnonnueckoii cucreMe, 3aKOHOB COXPaHEHUSI MacChl BELIECTB, [IOCTOSHCTBA COCTABa, aTOMHO-
MOJIEKYJISIDHOTO YUYEHMs, 3aKOHAa ABOIazpo;

OINMCHIBATh M XapaKTepHU30BaTh TaOnumuHyro ¢opmy llepmoamdeckoil cUCTEMbl XUMHYECKUX
AJIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHas noarpynna (A-rpynmna)» u «rnodouynas noarpymnmna (b-
IpyIa)», Majble U 0OJIbIINe IEPUOABI, COOTHOCUTh 0003HAYEHUs, KOTOPbIE HUMEIOTCSI B TAOJINIE
«IIepuognueckas cucremMa xumuueckux osnemeHtoB [[. M. MengeneeBa» ¢ YHUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XUMHMUECKUX 3JIEMEHTOB (COCTaB M 3aps sijpa, oOluee
YKCJIO 3JIEKTPOHOB U PACHPEECIIEHNE UX 10 3JIEKTPOHHBIM CII0SIM);

KJaccu(uuupoBaTh XUMUYECKHE IEMEHTBI, HEOPraHUYECKHE BELIECTBA, XUMUUECKHE PEAKLIUU
(1O YmMCIly U COCTAaBY YYacTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIUNIOBOMY 3P (DEKTy);
XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XMMUYECKUE CBOMCTBA BEUIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/asi  ONMCAaHUE [PUMEPAMU  MOJEKYJSPHBIX  YpPaBHEHHH COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKLIM;

IIPOrHO3UPOBATh CBOMICTBa BEIIECTB B 3aBUCHUMOCTM OT WX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX ITPEBPALICHUH B pAa3JIMUHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MacCOBYIO [JOJIO
XMMHUYECKOI0 3jeMeHTa 1o (GopMyle COEAMHEHHs, MacCOBYIO JOJIO BElIeCTBAa B PacTBOpE,
IIPOBOAUTH PAcU€ThI [0 YPaBHEHHIO XUMUYECKOM peaKuy;

IIPUMEHSTh OCHOBHBIE OIIEPALIUN MBICIIUTEIbHON JEATEIIBHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
00001IeHne, CUCTEeMATH3AINIO, KIacCU(UKAINIO, BBISABICHHE TPUIHHHO-CIICICTBEHHBIX CBSI3EH
— JUIsL U3YYEHUs CBOWCTB BEILECTB M XMMMUYECKUX PEAKIUM, €CTECTBEHHO-HAY4YHBIE METOJbI
MO3HAHUS — HaONIoIeHHWEe, H3MEpEeHHe, MOJIEIUPOBAaHUE, OSKCIEPUMEHT (peanbHbIi U
MBICJICHHBIN );

CJIeZIOBaTh MPaBUJIaM MOJIb30BAHUS XMMHUUYECKON MOCYI0i U J1a00paTOpHBIM 000PYIOBaHUEM, a
TaK)Ke MpaBuiiaM o0pallleHus ¢ BEUIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMU 10 BBITIOJTHEHHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHHUIO ra3000pa3HBbIX BEIIECTB
(BoOpOa W KHCIOpPOJa), MPUTOTOBJICHUIO PACTBOPOB C OINpEAENEHHOM MaccoBOM oyiei
pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATb M IPOBOJUTH XUMHYECKHE OKCIIEPUMEHTBI 110
pacro3HaBaHUIO PACTBOPOB IIENIOYEM M KUCIOT C TIOMOIIBIO HHAMKATOPOB (JTAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHeE).

K xoHiy oOyueHus B 9 kJjacce npeaMeTHbBIE pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI OTpa)aThb
C(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHMOH, AaHWOH, TMPOCTOE  BEHIECTBO, CJIOKHOE€  BEIIECTBO,  BAJEHTHOCTb,
3JIEKTPOOTPULATEIIBHOCTD, CTEIEHb OKHUCICHHUS, XUMHUUYECKas pPEaklus, XUMHUYECKass CBS3b,
TETTI0BOM d(PPEKT peakimu, MoJb, MOJISIPHBIN 00BEM, PacTBOP, PIAEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAS UCCOIMAIINS, PEAKIMH HOHHOrO OOMEHa, KaTalu3aTop, XUMHYECKOe
paBHOBecHe, OOpaTUMbIe W HEOOpAaTHMbIC pEAKIUH, OKUCIUTEIHLHO-BOCCTAHOBHUTEIIbHBIC
peaKunH, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCIEHHE M BOCCTAaHOBJECHHE, aJUIOTPONNS,
aM(pOTEepHOCTh, XUMUUYECKAsI CBS3h (KOBAJCHTHAs, MOHHAS, METAJUINYECKAs), KPUCTAIITUHICCKAs
peleéTKa, KOpPpO3us METAJUIOB, CIUIABbl, CKOPOCTh XUMHUYECKOM pEaKUHUH, MPEaeIbHO
nonyctuMmas konueHTpanus [TJIK BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUHN U IPUMEHATH 3TU OHATHUS NPU
OMMCAHUU BEUIECTB U UX MPEBPALICHUN;

WCIIOIh30BaTh XMUMHYECKYI0 CHMBOJIMKY JUIsI COCTaBJeHHUsS (OpMYJ BEIIECTB W ypaBHCHHM
XUMHYECKUX PEAKIIUI;

ONPEACIISITh BAJIEHTHOCTh M CTEIEHb OKHCICHUS XMMHYECKHX DJIEMEHTOB B COEIUHEHHSIX
Pa3IMYHOrO COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCAMHEHUM I10



dbopmynaM, BUI XUMHUECKOW CBSA3H (KOBAJICHTHAS, HMOHHAS, METAJTMUECKAs) B HEOPIraHUYECKUX
COEAMHEHUSX, 3apsa] MOHA IO XMMUYECKOH (Qopmylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAVNHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOT'O BEILIECTBA;
packpbiBaTth cMblca Ilepuoguueckoro 3axona . V. MenpeneeBa W J€MOHCTPHUPOBATH €ro
MOHMMAaHKE: ONKCHIBATh M XapaKTepu3oBaTh TabnuuHyio (opmy Ilepmoamueckoil cucTembl
XMMUYECKHUX 3JIEMEHTOB: pa3jMyaTh MOHATUS «TJIaBHas noarpynna (A-rpymnma)» u «mo0ouHas
noxarpynna (b-rpynmna)», Manble n OosiblIMe TEpUOJbI, COOTHOCUTH 0003HAUYEHUS, KOTOPHIE
UMEIOTCSI B NEPUOJUYECKOM Tabiuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHAYECKHX JJIEMEHTOB (COCTaB M 3apsij s/ipa, 00IIee YMCIIO AIIEKTPOHOB M PAaCHpEAeTICHHE X
I10 AJIEKTPOHHBIM CJI05IM), OOBSICHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEIMHEHUH B IpelieNax MalbIX IEPUOJ0B U IVIABHBIX MOATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIUPOBATh XUMUYECKUE JIEMEHThI, HEOPIaHUYECKUE BEILECTBA, XUMHUUECKHE PEAKIINU
(10 yMCIly ¥ COCTaBY yYacTBYIOIIMX B pEAKLUHU BELIECTB, 10 TEIJIOBOMY 3(PPEKTY, 10 N3MEHEHUIO
CTEINEHEH OKUCIIEHUS] XUMUUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMIME W CHenH(PUYECKHEe XUMHUYECKHUE CBOWCTBA MPOCTBIX U
CJIOKHBIX BEIIECTB, MOATBEPAK/1asl ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIA;

COCTaBJIATh YPABHEHMSI AIEKTPOIUTUYECKON JUCCOLMALIMH KUCIIOT, IIeJI0Uel U COJIeH, ITOJIHbIE U
COKpalIEHHbIE YPaBHEHUS pPEeaKLMi HOHHOIO OOMEHa, YpaBHEHMs peakluid, OATBEPKIAOIINX
CYIIECTBOBAaHHUE T€HETHUUYECKON CBSI3U MEXKIY BEILECTBAMU PA3JIMUHBIX KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI IOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

IIPOrHO3MPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BOZMOKHOCTH NTPOTEKAHUS
XUMHUYECKUX IPEBPAIICHNUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUHCIISATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMEHTa Mo (popMmyse COelMHEHHUs, MAcCOBYIO JIOJII0 BEIIECTBAa B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

coOroAaTh MpaBuila MOJIb30BaHNSA XUMHUYECKOH MOCy10i U 1a00paTOpHbIM 000pYyI0BaHUEM, a
TaKXe MpaBuia oOpalleHHs ¢ BELUIECTBAMHU B COOTBETCTBUU C MHCTPYKLUSAMHU I10 BBIMOJIHEHUIO
71a00PAaTOPHBIX XMMHMUYECKHUX ONBITOB IO TMOJTYYEHHMIO U COOMPAHHIO Ia3000pa3HbIX BEILIECTB
(aMMHaKa 1 yrIeKuciIoro rasa);

MPOBOAWTh pEaKLMH, MOATBEPKIAIONINE KAueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpOMUA-, MOIU/-, KapOoHaT-, ¢ocdar-, CUIUKAT-,
cynbdar-, TUAPOKCHJ-MOHBI, KATHOHbI aMMOHMS M HMOHBl H3YYEHHBIX METaJJIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTraHUUECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE ONIEPALIUN MBICIIUTEIBHON IEATENBHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHHUE,
0000111eHre, CUCTEMAaTU3allMIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX CBS3CH — A M3ydeHUs
CBOMCTB BEIIECTB W XHUMHYECKHX PEAKIMi, eCTeCTBEHHO-HAayYHble METOAbl MO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, IKCIICPUMEHT (PEaJIbHbIM U MBICIIEHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
Ne HanmenoBanmue pa3iesioB u Komriectso tacos JyekTpoHHbIE (HU(PPOBBIE)
n/n TeM NPOrpaMMbl Bcero Konrposnurre HpakTuyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bubnuorexa [JOK
' [PAaKTUYECKOM IEATEILHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xuMuueckue 15 1 bu6mmoreka [IOK
' peaKiuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTEeIH HEOPraHUYECKHX BelleCTB
21 Bosznyx. Kucnopon. ITonsitie 06 6 bubnuoreka [IOK
' OKCHJIaxX https://m.edsoo.ru/7f41837c
29 Bonopon. Ilonsarue o kucimorax 8 1 bubnnorexka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChI 11 1 1 bubnuorexa [JOK
' HEOPTaHWYECKUX COCTUHEHHIM https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30
Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1eMeHToB /[. . MenaeseeBa. CTpoeHne aToMOB. XMMHYeCKas
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH
[Tepuonnueckuii 3aKOH U
31 [Iepuonnueckas cucrema 7 bubmuorexa [JOK
' XUMHUECKHX d1eMeHTOB 1. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma




XUMHYeCKas CBA3b.

3.2 OKHCIUTETBHO- 8 Bubmiorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTCJIBbHBIC peaKI_II/II/I
Bbu6mmoreka [JOK
Hroro no paszeiy 15 https://m.edsg).ruﬂf41837c
PeszepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
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9 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (nudpossbie)
Ne ni/m OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThbI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuu
11 [loBTOpEeHME U yriaybienne 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3JIelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLUALIHS. 3 1 1 bubnuorexa [JOK
' XUMHUECKUE PEAKIMK B PaCTBOPAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHUS
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorens https://m.edsoo.ru/7f41a636
2| o ; B LOK
' PYTUIRL. L-€p https://m.edso0.ru/7f41a636
COETMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
bubmuorexa [JOK
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 https://m.eds00.ru/7f41a636
COETUHEHUS
24 omeenros NArpymes Visepor : ) 2 ubmiorera LIOK
' N PYTHIEI. poA https://m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Wroro no paszneny 25
Pa3zpnen 3. MeTayuibl M UX COeIMHEHHS
. bu6mmoreka [IOK
31 Obuwpe CBOHCTEA METaIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxkuelinme MeTayuisl 1 UX COEIUHEHUS 16 1 2 bubmiorexa LOK

https://m.edso0.ru/7f41a636




Hroro mo pazneny 20
Pasznen ‘4. XuMHUS U OKPY/KAKOIIAs cpeaa
4.1 BemectBa 1 Matepuaisl B )KM3HU YEJIOBEKa 3 BH6H_HOTCK3 HOK

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

Hroro no pazueny 3

PeszepBHOE Bpems 3 BH6H_HOTCK3 HOK
https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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