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IHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1Mo XUMHM Ha YpPOBHE OCHOBHOTO O0OIEro oOpa3oBaHHs COCTaBJI€Ha Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEeNbHOW MNpPOTrpaMMbl OCHOBHOTO OOIEro
obOpasoBanus, npenacrabieHHbix B @PI'OC OO0, a taxke Ha OCHOBE (eaepanbHON pabodeil mporpamMmsl
BOCIHUTAHUS M C y4ETOM KOHIIEMILUU IMPENoJaBaHUsl yueOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma mo XUMUHM Ja€T MPEACTABICHUE O LEJAX, OOWIei cTpaTeruu oOydeHus, BOCIIUTAHUS U
pa3BuTHg OOydalolIUXCsl CPEACTBAMU Y4e€OHOrO MpeAMeTa, YCTAaHABIMBACT O00s3aTEIbHOE MPEAMETHOE
coJiep>KaHue, MpeaycMaTpUBAeT paclpeielieHue ero Mo KjiaccaM W CTPYKTypUpOBaHHE MO pasjesiaM U
TeMaM [porpaMMbl 1O XUMHUH, OINPEACNACT KOJIMYECTBEHHbIE M KAUECTBEHHBIC XapaKTEPUCTUKHU
COJIEp’KaHUsl, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh M3YYEHHMS] XMMHHM C YYETOM MEXKIIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4e€OHOIrO MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs,
OTpe/ieNIsieT BO3MOXHOCTU MpeAMeTa IJs peanus3aluu TpeOOBaHWM K pe3ysibTaTaM OCBOEHUS OCHOBHOM
o0pa30BaTeNbHON MPOTpaMMBl Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs, a TaKkKe TpPeOOBaHUU K
pe3ynprataM OOydeHUs XUMHUM Ha YPOBHE LEJeH H3ydyeHus IpeIMeTa M OCHOBHBIX BHUJOB Y4eOHO-
MO03HABATEIBHOM IEATEILHOCTH 00YUYaIOLIETrocs MO0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHE XUMHHU CIY>KUT OCHOBOM 17 (POPMHUPOBAaHUS MHPOBO33PEHHS O0O0YdYaroIIerocs, €ro
NPEJCTaBICHU O MaTepUAIBHOM €IWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (HOpMUpYEMbIEe XHUMHUEH
MPEJCTABICHNUS O B3aMMONPEBPAICHUSX dHEPTUH U 00 IBOJIOIHMU BEIIECTB B MPUPOJE, O MYTAX PEIICHHUS
rI00aTbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSL YEIOBEYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0e30MacHOCTH, MPobeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET pean3aliii BO3MOKHOCTEH ISl CAMOPA3BUTHUSL M (POPMHUPOBAHUS KYJIbTYPBI INYHOCTH,
e€ o01el U GyHKIIMOHATBHOU IPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommxcs, HaBbIKOB UX
CaMOCTOSITEJIbHOM ~ y4eOHOM  JESITeNbHOCTH, SKCHEPUMEHTAIbHBIX U  MCCIEA0BAaTENbCKUX YMEHHUH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON eI TENbHOCTH;

3HAKOMHUT CO CHEeHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBHI IEIOCTHOTO B3IUIA/a Ha
€IMHCTBO TPHUPOJBI M YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM JTalioM B (OPMUPOBAHUU ECTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

croco0cTByeT (OPMUPOBAHHIO ILIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOrMYECKOe 00pazoBaHue 00yYaroIUXCsl.

JlanHple HampaBieHHs B OOy4eHHH XUMHUU OOECHEeUMBAIOTCS CHENU(UKON copep aHHUs y4eOHOTO
IpeMeTa, KOTOPbIN SIBJSETCS MEJaroruuyecku aJalTHPOBAaHHBIM OTpa)KeHHEM 0a30BOl HayKW XHMHUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc Xumum Ha ypoBHE OCHOBHOrO oOmero oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOCHHE
00yUaIOIUMUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XMMHH, OCHOB HEOPTAaHUUYECKON XMMHH U HEKOTOPBIX
OTJIETTbHBIX 3HAYUMBIX TIOHSTHI OPTraHNYECKON XUMUH.

CtpyKkTypa coaepKaHus IPOrpaMMbl 0 XUMUU c(POPMHUPOBaHA HA OCHOBE CUCTEMHOT0 MOJIX0/1a K €€
n3ydyeHno. CopaepxaHue CKJIAJbIBAETCSI U3 CHUCTEMBI MOHATUH O XMMHYECKOM 3JIEMEHTE M BELIECTBE U
CUCTEMBI MOHATHH 0 XUMHUYECKOl peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHM30BAHBI MO MPHUHIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUIM pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— YUY€HHUS O CTPOCHUU aTOMa U XUMUYECKOH CBS3H;

— MpEeCTaBIEHUHN 00 AIIEKTPOIUTHYECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSA paccMaTPUBAIOTCS HA OCHOBE AMIUPUYECKU TMOJYYEHHBIX M OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIIEIOBATENBHO OT OJIHOTO YPOBHS K JAPYTroMY, BBIOJIHAS QYHKIUH OOBSICHEHUS U



MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOYKHOCTEH IPAKTUYECKOIO0 NPUMEHEHUS W IOIy4YeHUs
M3y4aeMbIX BEILIECTB.

OcBoeHme MporpaMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOU
COCTAaBJIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTHUKE €€ CHUCTEMHOW MPHUPOJIbI, HEHHOCTHOIO OTHOIIEHUS K
Hay4HOMY 3HAHUIO U METOJIaM IO3HaHHUs B Hayke. 3ydeHre XMMUU NPOUCXOJUT C MPUBICYECHUEM 3HAHUN
W3 paHee M3yYeHHBIX YUYeOHBIX MpeaMeToB: «Okpyxaroumui Mupy», «buomorus. 5—7 knacce» u «Pusnka. 7
KJIacC».

[Ipy M3ydeHNH XUMHH TPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTUYECKON IEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhl. 3a7adya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATHHA, 3aKOHOB M TEOPETUYECKUX MOJOXKEHHUU, TOCTYMHBIX 0000IIeHui
MHPOBO33PEHUYECKOT0 XapakTepa, fA3blKa HAayKd, B IMPUOOIIEHMM K HAy4YHBbIM METOJAM II03HAHUA IpU
M3YYEHHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHHUHM U MX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOM M yueOHO-HCCIIEeOBATENbCKON /1eATeIbHOCTH, OCBOCHUH IMPaBUII
0e301macHOT0 O0paIeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa30BaHUS Ba)KHOE 3HAYCHHE MPUOOpENH
TaKue 1eNH, Kak:

— (QopMupoBaHHWE HHTEIUIEKTYalbHO pPAa3BUTOW JMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPY/IHUYECTBY, CaMOCTOSTEIHHOMY NPHUHATHIO PEIICHWH, CIIOCOOHOH ananTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HAMpaBJICHHOCTh OOyUYEHUS HA CHCTEMAaTHYeCKOe MPUOOIEHNE 00YJArOIIUXCS K CaMOCTOSITENIbHOM
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IMO3HAHUS, (OPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrieueHre yCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OTBITA Pa3HOOOpa3HOM
NeSITeNIbHOCTH, TIO3HAHMSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIETEHIIH), MMEIOIINUX
YHUBEPCAIbHOE 3HAUECHHE JIJISl PA3JIMUYHBIX BUIOB JI€ATEIbHOCTH;

— (opmupoBanue o0me (HyHKIHMOHATFHOW M €CTEeCTBEHHO-HAyYHONW TPAMOTHOCTH, B TOM YHCIIE
YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOIIEr0 MHUpA, UCHOJb3Yysl 3HaHUS U OIBIT, MOJy4YEHHBIE
NIpU W3YYCHUU XUMHUH, MPUMEHITh UX TpPU pPElIeHHH NpoOJieM B TOBCEIHEBHON >KM3HU M TPYIOBOH
NESITENIbHOCTH;

— (¢opMupoBaHHEe Yy O0OyYarOmMXCS TYMAHHUCTHMUECKUX OTHOIIEHUH, TOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUM JUIsI BBIPAOOTKH JKOJIOTHYECKH IEJI€CO00pa3HOr0 MOBENCHUSI B OBITY U TPYIOBOH
JEATEIBHOCTH B LIEISX COXPAHEHUsI CBOETO 3/J0POBBS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTUBAIMH K O0YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOGHHsI  OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy mpoduns u
HaIpPaBJIEHHOCTH JAJIbHEHIIEr0 00yUYeHUsI.

OO11ee yKcIo 4YacoB, OTBEAEHHBIX IS M3yYEHUs] XMMUU Ha YPOBHE OCHOBHOT'O 00IIEro 0Opa3oBaHus,
cocraBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZlen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posb XuMuM B KHM3HU 4YesloBeKa. XHMMHS B CHCTEME HayK. lerna M BeUIECTBa.
®uznuecKkue CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BellecTB. [IoHATHE 0 METO1axX MMO3HAHMS B XUMHUH.
UucTsie BemectBa u cMecu. CriocoObl pa3iesieHus CMECEH.

ATOMBI M MOJEKyJbl. XHUMUYECKUE 3JIeMEHTbl. CHUMBOJIBI XMMUYECKUX 3J1EMEHTOB. lIpocTbie u
CJIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumunyeckas ¢popmyia. BaneHTHOCTP aTOMOB XUMHYECKHX 3J€MEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeuiectB. OTHocutenbHas aromHass Macca. OTHOCUTENbHAs MOJEKyJsgpHas wmacca. MaccoBas 10
XUMHUYECKOI'0 3JIEMEHTA B COCMHEHHH.

KonmnuectBo BemectBa. Monb. MonsipHas Macca. B3anMOCBsI3p  KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo opMysiaMm XMMHUYECKUX COCTUHEHHH.

dusnyeckue U XMMHUYECKUE SIBICHMS. XUMHUYECKass peaklys U e€ NMPU3HAKU. 3aKOH COXPAHEHUs
Macchl BEIIECTB. XHWMHUYeCKHe ypaBHeHHs. Kiaccmpuranms XUMHUECKUX peakiuii (COeTMHEHUS,
pasNoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCYAOH, paBuiamMu paboThl B 1a00paTopuu U npuémamu oOpalieHus ¢
n1a00paTOpHBEIM 000PYJOBaHUEM, U3yYCHHE M ONMUCaHHE (PU3MUECKUX CBOMCTB 00PA3IOB HEOPTaHUYECKHUX
BellecTB, HaOmoaeHue ¢u3nyeckux (IJIaBICHHE BOCKAa, TasHHUE JIbJa, PACTUpPAHHME caxapa B CTYIIKE,
KUIIEHHEe M KOHACHCAlUs BOJbI) M XUMHUYECKUX (TOPEHHE CBEYM, MPOKATMBAHHE MEIHOW IMPOBOJIOKH,
B3aMMOJICIICTBME MeJla C KHCJIOTOM) SBJICHWH, HaOIIOJEHWE W ONMCAHHWE IPU3HAKOB IPOTEKAHUS
XUMHAYECKHX peaknuid (pa3lioKeHHe caxapa, B3aWMOJICHCTBHE CEpPHOH KHCIOTBHI C XJIOpUAOM Oapwus,
pasnokenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMojieicTBUE Keje3a ¢ pactBopom comu meau (11),
M3Y4YEeHHE CIOCOOOB pa3JelieHHus CMecel: C TOMOUIbI0 MarHuTa, (QUIBTPOBAHHE, BBIIAPUBAHUE,
IUCTWIUISIMS, Xpomarorpadus, NpOBEIEHHE OYMCTKMA IOBAPCHHOW COJIM, HAONIONEHHE W OIHCaHHUe
pe3yJIbTaTOB NPOBEJACHUS OMNbITA, WILIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE Mojeien
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucimopoa — aiemMeHT U mpocToe BemiecTBo. Haxoxxnenue
KHCIIOpO/ia B MpHUpoJe, PU3NYEeCKHe U XUMHUYECKHe cBoicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoOb! NOIY4YEeHUsT KUCIOPOAA B JIAOOPATOPUH M MPOMBIIITIeHHOCTH. KpyroBopoT kuciopozaa
B nipupoze. O30H — ajutoTponHas MoAU(UKALUSA KUCIOPOa.

TennoBoit 3¢hPekT XuMUUYECKOH peakuu, TEPMOXUMUYECKUE YPABHEHMS, K30~ U DHIOTEPMUUYECKUE
peakuuu. TorumBo: yroip U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHIIEHHE MAapHUKOBOTO 3(deKTa, pazpylieHue
030HOBOI0 CJIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBo. HaxoxaeHnue Bojmopona B mpupoje, (uzndeckue H
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI MoaydeHus. KucioTsl u comnu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoiicTBa Boabl. Bona kak pactBoputens. PactBopsl. HacklllieHHbIE U HEHACHIILIEHHBIE
pacTtBopsl. PacTBopuMOCTh BemiecTB B Boje. MaccoBast 0J1s BEILIECTBA B pacTBOpPE. XUMUYECKUE CBOMCTBA
Boabl. OcHoBaHus. Poib pacTBOpOB B mpupoje M B JKHU3HHM uenoBeka. KpyroBopoT Bobl B MpUpPOE.
3arpsi3HeHue NpupoaHbIX Boj. OXpaHa U OYHUCTKA MPUPOJHBIX BOJ.

Knaccudukanuss ~ Heopranuueckux — coenuHeHuid.  Oxcuapl.  Kiaccuduxanuss — OKCHIOB:
cosieoOpa3yronue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyrome. HoMeHkIaTypa OKCHIIOB.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHne okcuoB.

OcnoBanus. Kiaccudukanust ocHoBaHuMiA: METOYM M HEpAacTBOpUMBIE OcHOBaHus. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMil. [lomyueHrne oCHOBaHUM.



Kucnorel. Knaccudukamus kucinor. Homenknarypa kucior. @u3nyeckne ¥ XUMHYECKHE CBOMCTBA
kuciaot. P aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kuciort.

Comu. Homenknarypa coneil. @u3znueckue 1 XuMudeckue cpoiictsa coiiell. [loaydenue coneil.

['eneTnueckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OMpeeICHUEe COJICP)KaHMUsI KHCIOpOJa B BO3AyXe, IIONydYeHHE, COOMpaHue,
pacro3HaBaHUE M U3Y4YE€HHE CBOMCTB KUCIOpPOAA, HAOIIO/ICHUE B3aUMOCHCTBUS BEIIECTB C KUCIOPOJAOM U
YCIIOBUSI BO3HUKHOBEHHUS W TPEKpalleHus TopeHus (mokapa), O3HAKOMIIEHHE C 00pas3llaMH OKCHUIOB H
OMHCaHUE MX CBOWCTB, MOJy4YeHHEe, cOOUpaHue, pacno3HaBaHUE U M3y4YeHHE CBOMCTB BOJOpojAa (FOpEHHE),
B3auMojieiicTBue Bojopona ¢ okcuaoM wmeau (Il) (BO3MOXKHO HCIONB30BaHHE BHICOMATEPHUATIOB),
HabroieHne 00pa3lioB BEIIECTB KOJIMUECTBOM | MOJIb, HcCIeI0oBaHNE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOWM MACcCOBOM  JIOJNEH
pPacTBOPEHHOTO BEIECTBAa, B3aMMOJICUCTBHE BOJBI C MeTa/UIaMH (HaTpHEM W KajbllieM) (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPUAJIOB), HCCIEIOBAaHHWE OOpAa3I[OB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOJIOJICHHE WM3MEHCHHsI OKPACKM HWHIUKATOPOB B PACTBOpaxX KHUCIOT W MIENIOYeH, W3Y4CHHUE
B3auMmojieiictBus okcuaa meau (Il) ¢ pacTBopoMm cepHON KHCIIOTHI, KHUCIOT C METaUTaMH, DPEaKIui
HEWTpalu3aluy, IOJIYyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeETaula JAPYTUM U3
pacTBOopa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3ajad Mo TeMe «BakHeilme Kiacchl HEOPraHMYEeCKHUX
COCIUHCHHID.

I[epuoanueckuii 3axkon u Ilepuoaunyeckas cucrema xumudeckux 31eMmeHToB JI. U. Menaeieena.
Crtpoenue aToMoB. XUMHYECKasl CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[lepBple MONBITKH KJIacCU(PUKAIMM XUMHUYECKUX dlieMeHTOB. [loHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE U MIET0YHO3EMENIbHBIE METAJLIbI, TAJIOT€HbI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPHIE
00pa3yroT aM(pOTEpHBIC OKCHIIBI U THIPOKCHIBI.

Ilepuonuueckuit 3akoH. llepuommueckass cucremMa xumuueckux snemeHToB J[. M. MeHneneesa.
Kopotkonepuoanas u nmuHHONIEproaHas GopMbl [leproaudeckoil cucteMpl XUMHYECKUX 3ieMeHToB JI. U.
MenneneeBa. [lepuonbl u rpymmbl. PU3HUECKU CMBICI TOPSIKOBOIO HOMEpPA, HOMEPOB NEPHOJIa U TPYIIIIHI
3JIEMCHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX saep. M30Tombl. DnekTpoHbl. CTpOoSHHE AIEKTPOHHBIX 000JI0UYEeK
aToMOB nepBbIX 20 xuMudeckux snemMeHToB lleproguueckoit cucremsl J{. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH UW3MEHEHHUS pajguyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U NEPUOIAM.

3nauenne llepuogmueckoro 3akoHa u Ilepuogmyeckoil CHCTEMbl XUMUYECKHX HJIEMEHTOB IS
pa3BuTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpakIaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (MOJsipHAs W HEMOJSAPHAsi) CBS3b. JEKTPOOTPHUIATEIHHOCTD
XAMHUYECKHX dJIeMEHTOB. IOHHAs CBS3b.

Crenenb oxucneHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. [lpomecchl OKHUCIEHHS U
BoccTaHOBJIEHMS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4YeHHe O00pa3lloB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBUE THUIAPOKCHUIA IIMHKA C
pacTBOpaMH KHUCJIOT M LIENOYEH, MPOBEIACHUE OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKInid (TOpEeHre, PEaKIIUU Pa3I0KEeHUsI, COSTUHEHU).

Meostcnpeomemnuwie ceasu

Peanuzamust MeXNpeAMETHBIX CBSI3€M MpH M3YYEHHMM XMMHU B 8 Kjlacce OCYIIECTBISIETCS 4epe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHSATHH, TaK U TMOHSATUH, SBISIOUIUXCS CHCTEMHBIMH
JUTSL OTJICTBHBIX TIPEMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.



OO111e ecTeCTBEHHO--HAayYHblE TOHATHS: HaydyHbI (aKkT, TUIOTE3a, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3,
Kiaccuukanus, MNEepUOAUYHOCTb, HAOIIOAEHUE, SKCIEPUMEHT, MOJCIUPOBAaHHE, H3MEPEHHE, MOJEIb,
SIBJICHHE.

@dusnka: mMarepus, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaJNOAKTHUBHOCTb,
MOJIEKYJIa, D3JEKTPUYECKUH 3apsj, BELIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSHHE BELecTBa, ras,
¢bu3nyeckre BeIMYUHBI, €AUHULBI U3MEPEHHs], KOCMOC, IIaHeThl, 3BE31b1, COHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbl, TOPHBIE TOPOJIBI, OJIE3HBIE UCKOTIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peakIusi

Ilepnonnueckuit 3akoH. Ilepuonnueckass cucrema xumudeckux sieMeHtoB [l M. Menneneesa.
CrpoeHre aToMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOWCTB XHMMHYECKHUX 3JEMEHTOB MEpPBBIX TPEX
NIEPUOJIOB, KaJlUsl, KAJIbLUSA U UX COEAMHEHHUI B COOTBETCTBUHU C IOJIOKEHHUEM 3J1eMeHTOB B Ileproanyueckoii
CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHne BemiecTBa: BHIBI XMMHUYECKOH CBSI3U. THMBI KPUCTAIUIMUECKHX PEHIETOK, 3aBHCHMOCTH
CBOMCTB BEILLIECTBA OT TUMA KPUCTAJUINYECKOHN PEIIETKU U BUJa XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BeIIeCTB. XHMHYECKHE CBOMCTBa BELIECTB,
OTHOCSIINXCS K Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COCTUHEHHH, TeHEeTUYECKask CBSA3b HEOPTaHMUECKUX
BELIECTB.

Knaccupukanus XuMHUYECKMX pEaKUUH [0 pa3iMyHbIM IpH3HaKaMm (M0 YHCIYy U COCTaBy
Yy4YacTBYIOIIMX B pEaKIUM BELIECTB, IO TEMJIOBOMY 3(PQEKTy, MO H3MEHEHHUIO CTENEeHEH OKUCIIEHUS
XUMHYECKHX JJEMEHTOB, IO OOpPAaTUMOCTH, IO YYaCTHUIO KaTalM3aTtopa). DK30- M DHIAOTCPMUUYCCKUE
peaKIyu, TePMOXUMHUYECKHIE YPAaBHEHHUSI.

ITonatue o ckopoctu Xxumuueckoi peakuuu. IlonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHATHE O TOMOreHHBIX U TreTeporeHHbIX peakuusax. [lonsarue o karanuse. [lonstue o
XUMHAYECKOM paBHOBeCHH. DaKTOpbI, BIMAIONIMNE HA CKOPOCTh XUMHUYECKOW pEaKIUH W IOJIOKEHHE
XUMHAYECKOTO PaBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE peakuuu, AIIEKTPOHHBIN Oananc OKHCITUTEIBHO-
BOCCTAHOBUTENbHOM peakuuu. COCTaBlICeHHE YPaBHEHUIH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX pPEaKUUil C
HCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON NHUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOJIUThl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMALlMN BEIIECTB C pa3IMYHBIMU BUIAMU XUMHUYECKOW cBsi3u. CTeNeHb AMCCOLMAIMH.
CunbHble U crabble AIEeKTPOIHTHI.

Peakuuu wnoHHOro oOMeHa. VYcnoBHS NpPOTEKaHUs peakUuid HOHHOTO OOMEHa, IIOJHBIE W
COKpalll€HHbIC NOHHBIE YpaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHHUM U COJIEH B CBETE MPECTaBICHUMN
00 31eKTpoIuTHYECKON Aucconunanun. KadecTBeHHbIe peakiiuy Ha HOHBIL. [IoHsATHE O THapOIN3e COIeH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYEeCKHX BEIECTB — METAJIIOB U
HeMeTaJyIoB (rpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJIOpHAa HATpHsl), HCCIEAOBaHHE 3aBUCUMOCTH
CKOPOCTHM  XMMHYECKOH  peakuuu OT  BO3JEHCTBHA  pa3iaMyHBIX  (aKTOpPOB,  HCCIEHAOBaHHE
3JIEKTPOIIPOBOTHOCTH PAacTBOPOB BEILIECTB, MPOIECCA TUCCOLUAIIMU KUCIOT, MIeJI04Yel U cosieit (BO3ZMOXKHO
HCIOJIb30BaHUE BUJIEO MATE€pPHANIOB), MPOBEACHHUE OMNBITOB, WJUIIOCTPUPYIOIIUX MPHU3HAKU MPOTEKaHUS
peaknuii HOHHOTO OOMeHa (0oOpa3oBaHWE OcCajKa, BBIACICHHE Ta3a, 0OO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ HPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuui  (ropeHue, peakuuu
Pas3NoKeHus, COeAMHEHUs), pacliO3HABaHWE HEOPTaHUYECKUX BEILECTB C IOMOIIbI0 KAYECTBEHHBIX PEaKIUn
Ha MOHBI, pellIeHNe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 4 X cOeTUHEHUS



OO6mass xapakTtepucTuka rajaoreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHbIE CTENEeHH
okucnenus. CtpoeHne u GU3NIECKHNE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB. XMMHUYECKHE CBOMCTBA HA
IpUMepe XJopa (B3aUMOJEICTBHE C MeTalylaMHM, HEMeTajulaMH, LienodaMu). Xsoposopopond. CossiHas
KHMCIIOTa, XMMHMYECKHE CBOMICTBa, IOJIydeHHE, NpUMEHeHue. JlelicTBUE XJopa M XJOPOBOJIOpPOAA Ha
OpraHusM uesioBeka. BaxkHele XJI0pUabl U UX HaXO0XKJICHHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CrtpoeHune W (pu3MyecKre CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJA U CEpBHI.
AnnoTporHeie MOTUGHUKAIIMKA KHCIOPOJa U cepbl. XUMUYECKHUEe CBOMcTBa cepbl. CepoBOIOpO/, CTPOCHUE,
¢busnueckue U XuMU4eckue coiicTBa. OKCHUIBI Cepbl KaK NMPEACTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas
KHCIOTa, (U3MYECKHe M XHUMHUYEecKue cBoicTBa (00IIMe Kak MpEeJCTaBUTENsl Kiacca KHUCIOT H
cnennpuyeckne). XUMHUYECKHE PEaKLUH, JISKAIINE B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYSHUS CEPHOM
kucioThl. [Ipumenenne cepHoit kuciaoThel. ColM CEpHOM KHUCIOTHI, KAYECTBEHHAs! Peaklus Ha Cylb(aT-uoH.
Haxoxpaenue cepbl u e€ coequHeHUN B mpupoie. XHUMHUYECKOE 3arpsi3HEHUE OKpYKaloleH cpeibl
COCUHEHUSIMU cepbl (KUCIOTHBIE TOXKIW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPEJOTBPALCHHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTCTIEHU OKHUCJICHMs. A30T, pacnpocTpaHeHHWe B mpuponae, (GU3NYECKUE U XHUMUYECKHE CBOMWCTBA.
KpyroBopor a3zora B mpupoae. AMMHak, ero (uU3MUecCKhe M XUMHYECKHE CBOMCTBA, IOJy4YCHUE H
npuMeHerre. Conu aMMOHHMA, WX (U3NYECKHE W XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peaknuss Ha MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MOoJydeHHe, (PU3NYEeCKhe M XUMHUYECKHE CBOMCTBA
(obmue kak mpencTaBUTENd Kiacca KHUCIOT U crenuduyeckue). Mcmonb3oBaHue HUTPATOB M COJEH
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yHoOpeHuil. XuMHYECKOe 3arps3HEHUE OKpPYKAlollel cpeabl
COCUHEHUSIMHU a30Ta (KHUCIOTHBIE JIOKIHW, 3arpsA3HEHHE BO3JyXa, IHOYBbl M BOJ0EMOB). dDocdop,
aymorpornabie Mogudukanuu (ocdopa, duzmyeckue U xumudeckue cpoiictBa. Okcua dochopa (V) u
dochopHas kucnora, (uU3MUECKHMEe U XUMHUYECKHE CBOWCTBa, moiydeHue. McmomszoBanue (ocdatoB B
KaueCTBE MHUHEPAIbHBIX YI00pEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTJIEepOoJ, aNIOTPONHbIE MOAU(UKALIUY, PaCIPOCTPAHEHNE B TIPUPOJIE, PU3UYECKHE U
XUMHYecKHne cBoicTBa. Ancopouus. KpyroBopot yriepoaa B nmpupoae. OKcuabl yriepoaa, ux pusnueckue
U XMMUYECKHE CBOMCTBa, JAEUCTBHE HA JKUBBIE OPraHU3MBI, MOJIyY€HHE M NPUMEHEHHE. DKOJOTMUYECKUe
npoOneMbl, CBsi3aHHBIE C OKcuaoM yriepoaa (lV), rumoresa T1II00aNbHOTO TOTEIUICHUS KJIMMaTa,
MApHUKOBBIN 2PPEeKT. YToIbHAS KUCIOTA U €€ CONTU, UX (PU3NYECKUE M XUMHUYECKHE CBOMCTBA, TTOIYYCHUE H
npuMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-HOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE,
MPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHaYaIEHBIEC TOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHUX yriepoaa (MeTaH, STaH,
STHWJIEH, alleTHJIEH, ATaHOJ, IJIMIEPUH, YKCYCHas KuciaoTa). [IpupoaHble HCTOYHUKY YIiIeBOJOPOIOB (Yrob,
NPUPOJHBIN Ta3, He(Th), IPOAYKTHl UX MNepepaloTku (OEH3UH), UX POJIb B OBITY U NMPOMBINUIEHHOCTH.
IToHATHE O GMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpax, Oeskax, yrieBoAax — M UX POJIM B KU3HU YEIOBEKa.
MarepuanbHOE €TUHCTBO OPTaHHYECKUX U HEOPTAHNIECKUX COSTUHEHHA.

Kpemuuii, ero ¢usmueckne M XMMHYECKHE CBOICTBa, MoyiyueHHe U mpuMeHeHue. CoeauHEeHHs
KpeMHHUA B nipupoze. O6mue npeacrasienus o6 okcuae kpeMuus (1V) u kpemuueBoit kucnore. CUITUKATHI,
UX HCIIOJIb30BaHHE B OBITY, B HPOMBIIIJICHHOCTH. BaxkHeline cTpouTeNnbHbIE MaTepHalbl: KepaMHKa,
CTEKJI0, IIEMEHT, 0€TOH, jkene300eToH. [IpobemMpl 6€30MmacHOTO UCITOIB30BAHUS CTPOUTEIIBHBIX MAaTEPHATIOB
B TIOBCETHEBHOM JKM3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKINil Ha XJIOPUI-HOHBI H HAOIIOJICHNE IPU3HAKOB UX MPOTEKAHUS, OTIBITHI, OTPAYKAIOIINE
dusnveckne W XUMHUYECKHE CBOWCTBA TaJOrCHOB W WX COCAMHEHWH (BO3MOXXHO WCIIOJIb30BaHHE
BHJICOMATEPHAIOB), 0O3HAKOMJICHHE C o0OpasmamMu XJOPHAOB (TajJOTeHUIOB), O3HAKOMJIEHHWE C oOpa3iaMu



ceppl M €€ coeauHEHUsAMH (BO3MOXKHO WCIOJb30BaHUE BHUICOMATEPHAIIOB), HAOIIOICHHUE Tporiecca
oOyriuBaHUs caxapa MOJ JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3Y4YE€HHE XUMHYECKHX
CBOWCTB pa30aBICHHOW CEpPHON KHUCIIOTHI, MPOBEACHHE KAueCTBEHHOW peakiuu Ha CcyabpaT-uoH |
HaOIII0IeHNe TPpU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE ¢ (U3NYECKUMU CBOMCTBaMHU a30Ta, pocdopa u ux
COCIUHEHUI (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), oOOpa3laMu a30THbIX U (ochopHBIX
ynoOpeHui, moilyueHue, CcoOUpaHHe, paclOo3HaBaHWE U H3yYEHHE CBOMCTB aMMHaka, IpPOBEICHHE
KAueCTBEHHBIX PEaKIMii Ha HMOH aMMOHUs W (ochaT-WOH W U3YyYCHHE IPU3HAKOB HUX TNPOTCKAHUS,
B3aUMOJICIICTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), M3yYEHUE MoOJIeJe KPUCTAJUIMYECKUX pemEToK anMasa, rpadura, QysuiepeHa,
O3HAaKOMJIEHHE C MPOIIECCOM aJICOPOIIMU pPaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOTA3a, TOTyYCHHE, COOMpaHUe, PACIIO3HABAHUE M M3YYCHUE CBOWCTB YIJIEKHCIIOTO Ta3a, IPOBEACHHE
KAueCTBEHHBIX peaknuii Ha KapOOHAT M CHIMKAT-MOHBI W UW3YYCHHE TNPU3HAKOB WX NPOTCKAHUS,
O3HAKOMJICHHE C MPOAYKLMEN CHIMKATHOW IPOMBIIUIEHHOCTH, PEUICHUE SKCHEPUMEHTAIBHBIX 3a/Jad IO
TeMe «BakHel1ne HeMeTauIbl U UX COCAUHEHUSD.

MeTtaJuibl ¥ UX COeIMHEHUS

OO6mrast xapakTepuCTUKa XUMHUUYECKHX HJIEMEHTOB — META/UIOB HAa OCHOBAHUHU HX TOJIOKEHUS B
[lepuonnueckoil cucreme xummuueckux sieMeHToB [[. M. MenneneeBa u crpoeHuss aromoB. CtpoeHue
MeTauioB. Merayuinueckasi CBsI3b U METAJUIMYECKash KPUCTAJUIMYECKash PeIIETKA. DIEKTPOXUMHYECKUHN Psijl
HanpspkeHud metauioB. dusnueckue M XUMHUYECKHE CBOMcTBa MeTaiioB. OOmue crocoObl MOy4eHHUs
MeTayioB. [ToHSITHE 0 KOPPO3UM METAIIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTaib,
YYT'yH, JIOPaTIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[lenounble MeTaynbl: nonoxkeHue B llepuommueckoit cucreme xumuyeckux snemento JI. WM.
MenpeneeBa, CTpOGHHE MX aTOMOB, HaxOXKJIeHHUE B mpupoje. Puznueckue U XMMUYECKHUE CBOWMCTBa (HA
npuMepe Hatpus U Kanusi). OKCUIbI U THAPOKCUJIBI HATPUA U Kanus. [IpuMeHeHue menouHbIX METaIOB U
UX COEOUHEHUMN.

[IlenouyHO3eMeNbHBIE METAJUIBI MAarHUW M KaibUui: monoxxkeHue B llepuogumyeckoit cucreme
xuMmHuueckux 3emeHToB . . MenneneeBa, CTpO€HUE UX aTOMOB, HaX0XJI€HUE B npupoje. Puznueckue u
XUMHUYECKHUE CBOMCTBA MarHusl W Kaiblus. BakHeimme coennHEeHHUs Kalblus (OKCUI, THAPOKCHUII, COJH).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuoanueckoit cucreme xumuueckux snemeHtoB /[, M. Menpaeneesa,
CTpOEHHE aToMa, HaXOXJeHue B npupoje. Gusndeckne u XUMUYECKHUE CBOMCTBA alfOMUHUSA. AMGBOTEpHbBIE
CBOWCTBA OKCHJIAa U THAPOKCUIA ATFOMUHUA.

Kenezo: nmonoxenune B Ilepumonuueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTPOEHHE aToMa, HaxoxAeHue B mnpuponae. dusnueckne M XUMUYECKHE CBOMcTBa kene3a. OKCUIBI,
ruapokcuibl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoWcTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C OO0pa3llaMH METalIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3Y4YCHHE
pE3yNbTaTOB KOPPO3UU METAVIOB  (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHICTBUSI OKCHJA KaJbI[Us M HATPUA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB),
MCCTIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MMPOIECCa TOPEHUS JKeJie3a B KUCIOopoae (BO3MOXKHO UCIIOIh30BAHHE
BUJICOMATEPHAIIOB), TMPU3HAKOB TMPOTEKAHHUS KAYECTBEHHBIX pEaKIUid Ha HWOHBI: MarHUs, KaJbIIHs,
amomuHus, 1uHKa, skene3a (1) u xemeza (IIl), memm (ll), HabGnrogeHwe u oOmMUCaHUE MPOIECCOB
OKpalllMBaHUs TUTAMEHU MOHAMHU HATPUs, KA U KaIbIUS (BO3MOKHO HCIOJIB30BaHUE BHICOMATEPHAIIOB),
ucciaenoBaHe aM(OTEpHBIX CBOWCTB THUAPOKCHAA ATIOMUHMS W THUIPOKCHIA IIMHKA, PEIICHHUE
AKCIEPUMEHTANIbHBIX 3a/a4 110 TeMe «BakHelIe MeTallibl U UX COCIUHEHUS.

XuMus M OKpyxKamoLas cpeaa

BemecTBa m Marepuasibl B TOBCETHEBHOM JKM3HU 4YeJIOBEKa. be3omacHoe MCnoap30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIpb Mpu XUMUYECKHUX 0’KOTAaX U OTPABIICHUSX.



XUMUYecKoe 3arps3HeHHE OKpYKarollel cpenbl (IpelenbHasi AOMyCcTUMas KOHIIEHTpallus BEIIECTB,
nanee — [1J1K). Posib XxuMuu B perieHuH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHaoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIE MATEPHATIBI).

Meoscnpeomemmnwie ceasu

Peanuzanusi MexXnpeaMEeTHBIX CBSi3ed MPH H3YYEHUH XMMHHM B 9 Kilacce OCYIIECTBISIETCA uepe3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATUH, TaK U TOHATUU, SIBISIFOIIMXCS CHCTEMHBIMH
JUTS. OTACTBHBIX MPEMETOB €CTECTBEHHO--HAYIHOTO ITUKJIA.

OO0miue ecTeCTBEHHO-HAYYHbIEC MOHATHUS: HAY4HbIN (DaKT, runmoresa, 3aKOH, TEOPUS, aHAJIU3, CHHTE3,
KJaccupuKalus, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, H3MEpPEHUE, MOJEIb,
SBJICHHUE, TTAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

dwu3uka: mMarepus, aToM, JJICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIWJ, W30TOIBI, PaJHOAKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKHM 3apsij, MTPOBOJIHUKH, MOTYIPOBOAHUKY, JUIIEKTPUKH, (DOTOIIEMEHT, BELECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTaNInYecKas penérka,
CIUTIaBbI, (PU3WYECKHE BEIMYMHBI, €AMHUIIBI M3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3JHI,
Comnnue.

buonorus:  dorocuHTes, npixanue, Ouocdepa, IKocHCTeMa, MUHEpaJbHbIe  yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MEHEPAIbI, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOTIAEMbIE, TOILIHBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI 110 XMMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PE3YyJIbTaThl OCBOEHHUS MPOTrPaMMbI OCHOBHOTO OOIIEro oOpa3oBaHMs JOCTHTalOTCS B
XoJie O0y4eHHMs] XUMHH B E€IUHCTBE Y4eOHOW M BOCHUTATENBHOM JESTeIbHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMH POCCUUCKUMU COIMOKYJIBTYPHBIMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, PUHATHIMU
B 00lIecTBE MpaBUIaMU U HOPMAaMH MOBEIEHUS M CIIOCOOCTBYIOT IPOLIECCAaM CaMOIIO3HAHHUS, CAMOPa3BUTHS
U COLIMAIN3aUuu 00yJaroIXCs.

JIM4HOCTHBIE PE3YyNbTAaThl OTPA)KAIOT TOTOBHOCTH OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCUIMPEHUE OIBITA JAESITEIbHOCTH HA €€ OCHOBE, B TOM YHCIIE B
4acTHu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIIEUIO,
MOHMMAaHMsI 3HAYCHUS XWMHYECKOW HayKh B JKM3HH COBPEMEHHOIO OOIECTBA, CIIOCOOHOCTH BIAJETh
JIOCTOBEpHOUN MH(POpPMAIIME O TIEPEIOBbIX JOCTHKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIEeCTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

MIPEJICTABICHHUS] O COLMAJIBHBIX HOPMax M IpPaBUJIAX MEXIWYHOCTHBIX OTHOLIEHUM B KOJIJIEKTHUBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, y4EeOHO-UCCIEA0BATEIbCKOM, TBOPUECKON
U JIPYTUX BUAAX JAESITeNbHOCTH, TOTOBHOCTU K pa3HOOOPa3HOM COBMECTHOW JESATEIBHOCTH MPHU BHITOTHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 33]a4, BBIIOJHEHMH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUHM Y4eOHBIX
MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHUIO U B3aMMOIIOMOIIIM B MPOLIECCE ATOH Yy4eOHOH IeATeNbHOCTH,
TFOTOBHOCTH OLICHUBAaTh CBOE IOBEJEHUE M IIOCTYNKM CBOMX TOBapHILEH C IMO3ULIUU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHUSI OCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MIO3HAHUS:

MHPOBO33PEHUYECKUE MPEJICTABICHUS] O BEIIECTBE M XMMHUYECKOM pEeaKIMH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBISIOLIME OCHOBY JUIsl TIOHUMAaHHUS CYIIHOCTH Hay4qHOMH
KapTUHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPHPOMABI, B3aHMMOCBS3IX
YeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIE MOTHBBI, HAMPABJIECHHbIE HAa MOJYyYEHHE HOBBIX 3HAHUW MO XUMHUHU, HEOOXOJUMBIE
Ui 0ObsCHEHUs HAONIOAAeMbIX IMPOLECCOB U  SBJICHWM, IO3HABaTeNbHOH, WH(GOPMALMOHHONW H
YUTATEIbCKON KYIbTYphl, B TOM YHCIE HABBIKOB CAMOCTOSITENBHOW pabOThl ¢ Y4eOHBIMH TEKCTAMU,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOy4YeHHI0 U TO3HaHWIO, JII0OO3HATENbHOCTb, TOTOBHOCTb M CIIOCOOHOCTh K
caM000pa30BaHUIO, TIPOCKTHOM W  HWCCJIEAOBATEIbCKOW  JCATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBIEHHOCTH U YPOBHS 00y4YEHHS B HajbHEHIIEM;

4) hopMHUPOBAHKS KYJIbTYPbI 310POBbSI:

OCO3HaHHE€ IIEHHOCTH J>KU3HM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKHM Ha
3I0pOBBIM 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUM W HENPUSITHE BPEAHBIX IMPUBBIUEK (YNOTpeOIeHUS
aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOIIIOIEHHS MpaBMJl O€30MaCHOCTH MPU OOPAIICHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTHUYECKOMY M3YyUeHHUIO0 MpodeccHil U TpyAa pa3ndHOro poja, YBaXEHHE K TPYAY U
pe3yabTaTaM TPYIOBOM JAESITENbHOCTH, B TOM YHUCJIE€ Ha OCHOBE MPHUMEHEHHUS MPEIMETHBIX 3HAHWU MO
XUMHH, OCO3HAHHBIH BHIOOp WHIWBUAYadbHOW TPACKTOPUU TNPOAODKEHUsS O0O0pa3oBaHUs C Y4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCIeIHOM
npodeccuoHaNbHOM AESITETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHMH, FOTOBHOCTH aJallTUPOBAThCS B
npodeccuoHanbHOM cpene;



6) 9K0JIOTHYECKOT0 BOCTIHTAHNSA:

9KOJIOTUYECKHU I11e51ecO00pa3HOe OTHOUIEHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE €€
CYIIECTBOBaHMSA, TOHHUMAaHUE IIEHHOCTH 3J0pOBOr0 M 0Oe30macHoro oOpas3a KH3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIECHHOCTU COOJIIOICHHS
npaBui 0€30MaCHOr0 NOBEACHMS ITPU paboTe C BELIECTBAMH, a TAK)XKE B CUTYalUAX, YTPOXKAIOIIUX 3J0POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH TPUMEHATh 3HaHUS, IOJydyaeMble NpPHU H3YYEHUH XUMHH, Ui peIIeHHs 3a/ad,
CBA3AHHBIX C OKpPYXKalOLIEed IPUPOJHOW CPEAOW, U IOBBIIICHUS YPOBHS JKOJIOIMYECKOM KYJIBTYPBI,
OCO3HaHMA ITI00AJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U IMyTeH MX pEelIeHUs MOCPEACTBOM METOOB
XUMHMH, OKOJOIMYECKOrO  MBIIUICHHs, YMEHUS  PYKOBOACTBOBAaTbCS WM B  IIO3HABaTEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMeTHBIX pe3yabTaTOB BBIIEISIOT 3HAUUMBbIE JUIsl (GOPMUPOBAHUS MUPOBO33PEHUS
oOlIeHay4YHbIe TOHATHUS (3aKOH, TEOpHs, NMPUHLMII, TMIIOTE3a, (akT, cucrema, Mmpouecc, SKCIEPUMEHT U
ApYyTroe.), KOTOPbIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax U IMO3BOJSIOT Ha OCHOBE
3HaHUH W3 ATHX MPEeIMETOB (OPMHPOBATH TPEACTABICHUE O MEIOCTHOH HAaydyHOW KapTHHE MHUpA, H
YHUBEpCajJbHblE YyueOHblE JeWcTBUS (IIO3HABAaTEIbHbIE, KOMMYHUKATHBHbBIC, DPEr'YJISTHUBHBIEC), KOTOpbIE
obecreynBaOT (OPMHUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYILIECTBICHUIO
y4eOHOH eI TETbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3zoBbie Joruyeckue AeiicTBus:

YMEHHS UCIIOJIb30BaTh IPUEMBI JJOTMYECKOrO MBIIUICHHS IPY OCBOCHUU 3HAHUI: PACKPBIBATH CMBICI
XUMHUYECKUX TMOHATUHN (BBLAEIATh MX XapaKTEepHbIE NMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHS 111 OOBSICHEHUS OT/ACIBHBIX (DaKTOB U SBJICHUI, BBIOMPATh OCHOBAHHS
U KpUTepUH Ui KJIacCU(PHUKALMM XUMHUYECKUX BEIIECTB W XUMHUECKUX peakluil, yCTaHaBIUBaTb
IPUYMHHO-CJIEJICTBEHHbIE CBSI3M MEXIY OOBEKTaMM M3Y4YEHUs, CTPOUTH JIOTMUYECKHE PACCYKICHHS
(MHIYKTUBHBIE, A€TYKTUBHBIE, 110 aHAJIOTHH), AE€JIaTh BbIBO/bI U 3aKIIIOUECHMUS;

YyMEHHE TPUMEHATh B TPOLECCe TIO3HAHMUS TMOHATHA (IIPEIMETHbIE M METaNpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIIOJIb3YEMbIE B XUMHH, ITPe0Opa30BbIBATh HIMPOKO NMPUMEHSEMBIE B
XMUMUU MOJIENIbHBIE TPEACTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHUeckas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Yy4yeOHO-TIO3HABAaTENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJIETIbHBIX MPEICTABICHUI BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 0ObEKTOB
— XMMHYECKHMX BEIIECTB W XHUMHMYECKHX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJIEICTBEHHBIE CBS3M U IPOTUBOPEUMS B U3y4aEMBbIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebcKkue AeiCTBUA:

YMEHHE HCHOJb30BaTh ITOCTaBICHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA IIO3HAHMUS, a TAKXKE B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHU;

npuoOpeTeHue OmblTa [0 IUIAHUPOBAHUIO, OPTraHM3alMUd U TPOBEJIEHHIO  YYECHHMUYECKUX
AKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOJ0M IPOIIecca, CaMOCTOSITENIbHO IPOrHO3UPOBATh €0 pe3yibTar,
dbopMynpoBaTh 0000LIEHUS U BBIBOJBI 110 Pe3ysIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABISATh
OT4ET O MpoAeTIaHHo pabdorTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpATh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO PA3IMYHBIX BHJIOB U (Popm
MIpe/ICTaBICHMS], TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (HAYyYHO-TIOMYJSpHAs JINTEpaTypa XHUMHUYECKOTO
COJIepKaHusl, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OIIEHHWBATh MPOTHBOPEUYUBYIO H
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSATh pAa3JIMYHble METOJAbl U 3alpochl NpU MOUCKE U OTOOpe HHPOpMALUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBINOJHEHHS Y4YeOHBIX U I[O3HABATEJIbHBIX 3a7ad
onpeAeNnéHHOro  TUMa, NOpUOOpeTeHue ombiTa B  00JacTM  UCHOJB30BaHUS  MHPOPMAIMOHHO-



KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO MCIOIb30BAaHUS PA3IUYHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMaJbHYIO (QopMy MpeAcTaBieHUus uHPOpMaLUu U
WJUTIOCTPUPOBATH PElIaeMbIe 3a/1a4l HECIIOKHBIMHU CXEMaMHU, JrarpaMMaMu, IpyruMu GopmMamu rpaduke 1
AX KOMOMHAILIUAMIE;
YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATH B IpoOIecce yYEOHON M MCCIIeI0BATENbCKON 1eATeIbHOCTH
MH(OPMALIMIO O BIMSHUM IPOMBIIICHHOCTH, CEIbCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karolle NPUPOJIHON CPEBI.
KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:
YMEHHS 33/1aBaTh BOIPOCHI (B X0j€ Auanora u (WiM) AUCKYCCUU) MO CYIIECTBY OOCY>KIaeMON TEMbl,
(bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;
YMEHHSI TIPEJCTABIIATH TOJYyYCHHBIC PE3yJIbTaThl TO3HABATEILHOM NEATEIHHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAIUI0 pPE3yJIbTATOB BBHIMOJHEHHUS XUMHUYECKOTO JKCIEPHUMEHTa
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);
YMEHHSI Y4eOHOro COTpYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM I103HAaBaTEIbHOM U
MCCIIEIOBATENILCKONW JIEATENPHOCTH TPU PEIICHUHM BO3HUKAIONIMX NpoOjeM Ha OCHOBE yuéra oO0ImuX
WHTEPECOB U COTJIACOBAHUS MO3HIIHIA (00CYKICHMS, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPAHHAIIHS
COBMECTHBIX JICHCTBUI, OMpe/ielieHne KPUTepUEB M0 OIICHKE Ka4eCTBA BBHIIOJHEHHOW PabOThI U IpyTHE).
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSITEJIbHO  OINpEAENsATh LENu JIeATENbHOCTH, IIJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M TpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JESATEIBHOCTh, BBIOMpaTh Hamboiee
s deKkTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX M TO3HABATENbHBIX 33]a4, CAMOCTOSITEIIBHO COCTaBISATh WIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM ACHCTBHM MpPH BBHIMOJIHEHUM 3aJaHUi C Y4ETOM IMOIY4YECHUS
HOBBIX 3HAHHMI 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKIIHMSX, OLICHUBATh COOTBETCTBUE MOTYYCHHOTO
pe3yibTaTa 3asBICHHOW LEIH, YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, NpEJiaracMbie B
YCIIOBUY 3aJaHHIA.
HNPEIMETHBIE PE3YJBTATHBI
B cocraBe npeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENLHOTO COAECpPXaHUS, YCTAaHOBJIEHHOI'O
naHHOM (denepasibHOM pabodeil MPOrpaMMoid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIE 3HAHMUS,
YMEHHUS M COCOOBbI ASHCTBHMA, criennduyeckue 1 NpeAMETHON o0mIacTu «XUMUsS», BUABI ACSITENbHOCTH
M0 TIONYYEHUI0 HOBOTO 3HAHUsS, €ro HMHTEpHpeTanuy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX
Y9eOHBIX M HOBBIX CUTYaIlUsX.
K xonmy oOyuenust B 8 kJ1acce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpPaXKaThb
c(hOPMHUPOBAHHOCTH Y O0yUAIONTNXCS YMEHHIA:
® DaCKpHIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSTHH: aTOM, MOJEKYyJa, XUMHUYECKHH AIIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOAHAs), BAJIEHTHOCTb,
OTHOCHUTEINIbHAsl aTOMHAsi U MOJIEKYJIsSIpHAsi Macca, KOJIMYECTBO BEIIECTBa, MOJb, MOJISIpHAsI Macca,
MaccoBasi JI0Jsl XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIA O00BEM, OKCHI, KHCJIOTa,
OCHOBaHHWE, COJb, DJEKTPOOTPUIATEIHLHOCTh, CTENEHb OKHUCJICHUS, XHMHUYECKas peaKIlus,
KIacCUpUKALUA PEaKIUil: peaklru COSAUHEHHUsS, PEaKIHH Pa3I0KEHUs, peaklud 3aMelIeHUs,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUECKUE PEAKIUH, TeTIOBOU 3(PQEeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION aroMma, aTOMHas opOuTa b, paAuyC aToMa, XUMHUYEcKasl CBS3b, MOJIApHAs U
HETOJIsIpHAs] KOBAJICHTHAS CBsI3b, HOHHAS CBs3b, MOH, KATHOH, aHUOH, PAacTBOP, MAaccoBas JOJIS
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PACTBOPE;

® WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHYECKHUX TMOHITHA M TPUMEHSTH OTU TOHSTUS TMPHU
OIHMCAaHUU BEIIECTB U UX MPEBPAICHUM;

® ICTIOJIF30BaTh XUMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBleHHs (OpMya BEIIECTB M ypaBHEHUI
XUMHYECKHUX PEaKIIHii;

® OTIpE/IENSITh BAJCHTHOCTH AaTOMOB DJJIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEIEHb OKHCIICHHS
JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEAeNEHHOMY KIIACCy



coeuHEHM 1o ¢opMyiaM, BUJ XUMHUUECKON CBS3U (KOBAJICHTHAs U MOHHAs) B HEOPTaHUYECKHUX
COC/INHEHMSIX;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3axona [[. M. MenneneeBa: 1eMOHCTpUPOBATh IIOHUMAHHE
IIEPUOJMYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX DJOJEMEHTOB OT HUX IIOJIOKEHUS B
IIepnonnueckoi cucreMe, 3aKOHOB COXPAaHEHUsI MAcChl BEILIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraapo;

® ONMCHIBATh U XapaKTepu3oBaTh TabnuuyHyto ¢opmy Ilepuonnyeckoil cHCTEMbl XHMHYECKHX
AJIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHas nmoarpynna (A-rpymnma)» u «nobounas noarpymnna (b-
rpymna)», Majble U OOJIbLINE MEPUOJIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TabJuliie
«Ilepuoanyeckas cucrema xumuueckux ssemeHToB [l WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTepUCTUKAMU CTPOECHMsI aTOMOB XHMHYECKMX 3JEMEHTOB (COCTaB M 3apsal sapa, oOuiee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHue X MO JIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIUPOBATH XMMHUECKHUE IJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMUYECKUE PEAKINH (I10
YHCIIy U COCTAaBY yYacCTBYIOIIUX B PEAKIMH BEILIECTB, 110 TEIIOBOMY 3P dEKTY);

® XapaKTepu30BaTh (OMHCHIBATh) OOIIME XMMHYECKHE CBOWCTBAa BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/1asi ONMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4E€CTBEHHOI'O COCTaBa, BO3MOXXHOCTH
MIPOTEKAHNS XUMHUYECKUX IPEBPAIIECHUN B PA3JINYHBIX YCIOBUSAX;

® BLIYUCIIATh OTHOCHUTEIIBHYK0 MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOIO 3JIEMEHTa IO (opMyse COEAMHEHMs, MacCOBYIO JIOJII0 BEILECTBA B pPacTBOPE,
IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XMMUYECKOM PEaKIUu;

® [IPUMEHSTh OCHOBHBIE OIEpPAllMHd MBICIUTEIbHON JAESITENIbHOCTU — aHaJIM3 M CHHTE3, CpPaBHEHHE,
00001IeHne, CHCTEMAaTH3alNI0, KIACCH(HUKAIINIO, BHISIBJICHUE MPUUYNHHO--CIIEICTBEHHBIX CBSI3EH —
JUIsL W3Y4YEHUs CBOMCTB BEIIECTB M XHUMHYECKUX PEaKLMM, E€CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUS — HAOII0/IEHUE, U3MEPEHUE, MOACIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH );

e CcJIe/l0BaTh IpaBWJIaM II0JIb30BaHMSI XMMHUYECKOW MOCyIoM M 1a00opaTOpHBIM O0OpYyIOBaHHEM, a
TaK)Ke MpaBUJIaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIMSIMU 1O BBIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKMX OMNBITOB MO TMOJYYEHHIO M COOMpaHHI0 Tra3000pa3sHBbIX BEIIECTB
(Bomopoaa M KHCIOPOJa), HPUTOTOBIEHHUIO PACTBOPOB C OIpPEAeNEHHOW MaccoBOM osei
pacTBOPEHHOIO  BELIECTBA, IJIAHUPOBAaTh M IPOBOJUTh XHMUYECKHUE OKCIIEPUMEHTBI 110
pacrmo3HaBaHUIO PACTBOPOB IIETOYEH W KHUCIOT C TOMOIIBI0O HWHIUKATOPOB (JTaKMYC,
¢denondranen, METUIOPAHK U IPYTHE).

K koHIy o0y4yeHus B 9 Kjacce mpeAMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb

c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

® PaCKpBIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATUN: XUMUYECKUI JJIEMEHT, aTOM, MOJIEKYJIA, UOH,
KaTHOH, aHUOH, IIPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTD, JJIEKTPOOTPULIATEIILHOCTD,
CTENEeHb OKHUCIIEHUS, XUMUUECKasl peaklrs, XUMUUECKasl CBS3b, TEMJI0BON 3 (PEeKT peakiuu, MoJb,
MOJIAPHBIA 00BEM, PacTBOp, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJIEKTPOIUTHYECKAS] JAUCCOIHALIMS,
peakiMu MOHHOTO OOMEHa, KaTajau3aTop, XUMHUECKOe paBHOBECHE, OOpaTUMblE U HEOOpaTUMbIE
peakLyy, OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBJIEHHE, aJlJIOTPOINHUs, aM(pOTEPHOCTb, XMMHUYECKasi CBA3b (KOBAJECHTHAas, WOHHas,
MeTaJlJI4ecKas), KpHUCTaJUIMUecKas pemeéTka, KOppO3HWsl METalioB, CIUJIaBbl, CKOPOCTb
XMMHMUYECKOHN peaklMy, npeaenbHo gonyctuMas konuenTpanus I[TIK BemecTsa;

® MJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKHX IOHATHUI M NPUMEHATH 3TU IOHSTUS IIPU
OINMCAaHUU BELIECTB U UX NPEBPALLEHUN;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHMBOJMKY Uil COCTaBieHUs (OpMyJd BEIIECTB M ypaBHEHH
XUMHUYECKUX PEAKIUM;



® ONIPENENATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKHUX OJJIEMEHTOB B COCAMHEHUSIX
pPa3IMYHOIO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMpENeIEHHOMY KIIacCy COEAMHEHHH 110
dbopMynaM, BUJI XUMHUYECKOM CBA3M (KOBAJICHTHAs, HOHHAs, METAJJINYECKas)) B HEOPraHMYEeCKUX
COCMHEHUSX, 3aps/l MOHA 10 XHWMHYECKOH (opmyie, xapakTep cpeasl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAINIMYECKON PEIIETKY KOHKPETHOI'O BELIECTBA;

epackpbiBaTh cmbica [lepuonumyeckoro 3akona JI. WM. MenzgeneeBa u JI€MOHCTPUPOBATH €ro
MOHMMAaHME: ONMCHIBATh M XapaKTepu3oBaTh TabmuuHyro Qopmy llepuoanueckoil CUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas moiarpynna (A-rpymnma)» U «1mooodHas
noarpynna (b-rpymnma)», maneile u OonblIMe MEPHOJbl, COOTHOCHTH OOO3HAUYEHHUS, KOTOpHIE
UMEIOTCS B TEPUOJMYECKON TaldMIle, C YHUCIOBBIMH XapaKTEPHUCTUKAMH CTPOCHHS aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB U 3apsij A1pa, o0IIee YHCIIO0 IEKTPOHOB M paclpeie]ICHUE UX 10
ANEKTPOHHBIM CJI0SIM), OOBIICHATH O0IIHME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX
COEMHEHMI B MpeiesiaXx MajblX MEPUOJIOB U IIaBHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

e KJlacCU(PUIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHWYECKHE BELIECTBA, XUMHUYECKHE Peakuuu (1o
YHCIy U COCTAaBYy y4YacTBYIOIIMX B PEaKLUU BEHIECTB, MO TEIIOBOMY 3((eKTy, Mo U3MEHEHUIO
CTETICHEeH OKMCIIEHUSI XUMHUYECKUX AIIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBaTh) OOHIME W CHenu(UIeCKHe XHMHUYECKHE CBOWCTBA IPOCTBIX W
CIIO)KHBIX BEIECTB, MOATBEP)KIasi ONMMCAHUE MPHUMEPAMU MOJEKYJSIPHBIX W MOHHBIX YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

® COCTaBIISATh YPABHEHUS SJCKTPOJIUTHUECKON AMCCOIMAIIMKM KHUCIOT, IeJI0o4Yel M Cojell, MoiHble U
COKpalIéHHbIE YpaBHEHHS peakiuii MOHHOr0 OOMEHa, YpaBHEHMsS PEaKIHil, MOATBEPKAAIOIINX
CYLIECTBOBAHHE TCHETUYECKOM CBSI3U MEX]y BEIIECTBAMU Pa3IUYHBIX KJIACCOB;

® PACKpBIBATh CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA TOCPEICTBOM COCTABICHHUS
ANIEKTPOHHOTO OallaHca 3TUX PeaKLUid;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHUS, BO3MOXXHOCTH TNPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBHUSX;

® BEIYUCIIATE OTHOCUTENBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEHIECTB, MAacCOBYIO JIOJIIO
XUMHAYECKOTO D3JIEMEHTa 1O (OpMYyJie COCTUHEHHs, MAacCOBYIO JIONIO BEIIeCTBa B PACTBOPE,
MIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOH PEaKIINH;

e coOM0/IaTh MpaBUJIa MOJb30BAHUS XUMHUYECKOW IMOCYIOH M J1aOOpaTOpHBIM 00OpYHOBaHHEM, a
TaKXKe IMpaBmiia OOpaIIeHUs] C BEHIECTBAMH B COOTBETCTBHU C MHCTPYKIIMSIMH TIO BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKMX OIBITOB IO TOJIYYEHHUIO U COOMpPaHMIO Tra3000pa3HbIX BeEIIECTB
(aMMHaKa 1 yrIeKuCIIoro rasa);

® [IPOBOJIUTH PEAKIINH, ITOATBEPKAAIONINE KAYeCTBEHHBI COCTaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH
ONBITHBIM MYyTEM XJOpHA-, OpoMua-, HOAMI-, KapOoHat-, Qocdar-, cuIuKar-, Ccyiabdar-,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI H3YYE€HHBIX METAJUIOB, IPUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTaHUIECKHUX BEIIECTB;

® [IPUMEHATh OCHOBHBIE ONEpAlMM MBICIUTENBHOM AEATENbHOCTH — aHaJU3 M CHHTE3, CPaBHEHHE,
0000I11eHHe, CUCTEeMATU3alUI0, BBIBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3€H — Ui W3ydeHHs
CBOWCTB BEUIECTB M XHWMHYECKUX pEAKLIWH, €CTeCTBEHHO-HAyYHblE€ METOJbl TO3HAHUS —
HaOJI0ICHNE, N3MEPEHNE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE

HanmMmeHnoBanue

Ne (undposbie)
pa3aesioB U TeM Koutpoabubie IIpakTnuyeckue

n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMmbl padoThI padoThI

pecypchbl

Paznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XUMHSA — BaKHAs
00J1aCcThb

11 €CTECTBO3HAHUS U 5 5 bubmmoreka [JOK

' IPaKTUYECKOM https://m.edso00.ru/7f41837¢c
JEATENLHOCTH
YyeJIOBEKa
BemtectBa u

1.2 XHUMHUYECKHE 15 1 bubnmorexa LOK

' https://m.edsoo.ru/7f41837¢
peaKIuu

Wroro mo pazneny 20

Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

Bosnyx. Kucnopon.

bubmuorexka [JOK
2.1 IT
OHATHE 00 6 https://m.edsoo.ru/7f41837c
OKCHIaX
Bonopoa.Ilonstue o bubnnoreka [JOK
2.2 8 1
KHCIIOTaxX U COJIIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. Eu6 LIOK
HOJINOTEKA
2.3 IT 5 1
OHsATHE 00 1 https://m.edsoo.ru/7f41837c
OCHOBaHHUSIX
OCHOBHBIE KJIaCCHI BuG 10K
HOJINOTEKA
2.4 11 1 1
HeopraHquVCKMX https://m.edsoo.ru/7f41837c
COeIMHEHHU I
Hroro mo pazneny 30

Pazpnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuiecknx 3j1emenTosn /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMU4ecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIMU

3.1

3.2

ITepuoanueckuit
3aKOH U
Ilepnonnueckas
cucreMa
XUMHYECKUX
snemenTos /I. W.
Menpene-eBa.
Crpoenue aToma

XUMHYECKasa CBI3b.
OKHUCIIUTENBHO-

but6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

BOCCTaAaHOBUTCIIbHBIC

peakiuu

tiroro o pasieny o Etifs?ﬁr%fgszggﬁmmﬂc

Hassanue moxy.s

PesepBHOE Bpems 3 bu6nuoreka LIOK
https://m.edsoo.ru/7f41837c

OBLIEE KOJIMYECTBO

YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

HaunmenoBanue
pa3jaeiioB U TeM

Ne

n/n
NporpamMmbl

Pa3pen 1. BenrecTBo B XuMu

KoaunuyecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

YECKHE peaKIumn

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTejibHbIE

pecypchl

IToBTOpEeHue u
11 yriayOJieHne 3HaHu!
' OCHOBHBIX Pa3/IeJioB

Kypca 8 kiacca

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

OcCHOBHBIE

19 3aKOHOMEPHOCTHU
' XUMHUYECKHAX
peakuuii
DJIEKTPOJIUTHYECKAS
13 JIACCOILIAAIINS.

XUMHUYECKHUE
peakuuu B pacTBOpax

Hroro no pazneny

17

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Pa3gen 2. HemeTasibl M UX COeAUHEHU ST

OOmas
XapaKTePUCTHKA
2.1 XHUMHYECKHX
asieMeHToB VIIA-

rpynisl. ['agorenst

OO6mas
XapaKTePUCTHKA
XUMUYECKHUX

2.2

aneMeHToB VIA-
rpynmnsl. Cepa u eé

COCIUHECHUA

Oomas
XapaKTepUCTHKA
XUMAYECKHX

2.3 areMeHToB VA-
rpynmnsl. A30T,
dbocdop n ux
COEMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

O61mmas
XapaKTePUCTHKA
2.4 XUMHYECKHAX
aneMeHToB |VA-

IPYIIBL. YTIEPOa U

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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KPEMHHH U UX
COCIMHECHMUS

Hroro no pazneny

25

Pa3gen 3. MeTaajbl M HX COeAUHEHUA

31 OO0uue cBoicTBa 4 bubmuorexka [JOK
' METAJIJIOB https://m.edso00.ru/7f41a636
Baxxueiinine
3.2 MeTaJUIbl U UX 16 bubnnorexa [IOK
' https://m.edsoo.ru/7f41a636
COEIUHEHUS
Utoro mo pazneny 20

Pa3znen 4. Xumus 1 OKpy:Kamomas cpeaa

BemecrtBa u
4.1 MaTepHUasIbl B )KU3HH 3 bubmorexa [IOK
| ’ https://m.edso0.ru/7f41a636
YeJI0BeKa
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmoreka [OK
P ’ https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME
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