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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YYEBHOI'O IIPEJIMETA «XUMUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
W3yuenune XuMHUK B OCHOBHOM IIIKOJIE HANIPABIICHO HA JOCTH)KEHUE 00YJaIOMMHCS JTUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOEHHS YU€OHOI0O IpeiMeTa.

JIn4yHOCTHBIE pe3yaIbTAThI
JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTrPAMMbI OCHOBHOT'O O0IIIEro 00pa3oBaHMsI JOCTUTAIOTCS B
Xo7ie 00y4eHHsI XUMHUHU B €IMHCTBE yU€OHOM U BOCIIUTATEIbHOM JiesATeIbHOCTH OpraHu3alyy B co-
OTBETCTBUHU C TPAJUIIMOHHBIMHU POCCUNCKUMHU COLIMOKYJIBTYPHBIMH U IyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, IIPUHATHIMU B OOIIECTBE MPAaBUIIaMU M HOPMaMHU ITOBEJIEHHS U CIIOCOOCTBYIOT IPO-
1eccaM CaMOIO3HaHMS, CAMOPA3BUTHS U COLMATN3AINMY O0YJaOIIUXCS.
JIMuHOCTHBIE pe3yJbTaThl OTPaXa0T CHOPMUPOBAHHOCTD, B TOM UUCIIE B YACTH:
ITaTproTHYECKOIO BOCIIUTAHUS
1) HEHHOCTHOTO OTHOIICHHUS K OTEYECTBCHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY ¥ HAYYHOMY
HACJIeINI0, TOHUMAHUS 3HAYeHUSI XUMUYECKOH HAayKH B )KM3HH COBPEMEHHOTO 00IIeCTBa, CIIOCO0-
HOCTH BJIQJIETh JOCTOBEPHOM HH(pOpMaLMel 0 IepeioBbIX JTOCTUKEHUAX U
OTKPBITHSIX MUPOBOI M OTE€UECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTpoOIicTBE MUpa U OOIIECTBA;
['paxxmanckoro BOCIiUTaHUS
2) npeACTaBiIECHUs O COLUANBHBIX HOPMAaX U MPAaBUIAX MEAINYHOCTHBIX OTHOLLICHUN B KOJIJIEKTHUBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IMOJIE3HON, Y4eOHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH M JPYTrUX BUIAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JiesTelNb-
HOCTH TIPH BBITIOJTHEHUH YUEOHBIX, TO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHYECKIX dKCIIEPH-
MEHTOB, CO3/JaHUN Y4eOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIH B
mporiecce 3TOi yueOHOH NesTeTbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U TOCTYITKA CBOUX
TOBapHUILEN C IO3ULNUN HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HaHUS MTOCIIEICTBUM ITIOCTYIIKOB;
IlenHOCTH HAyYHOTO NTO3HAHUSA
3) MUPOBO33pEHYECKUX MIPEICTABICHHUI O BEIIECTBE U XUMUYECKOM peakluu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISAIOLINX OCHOBY JUISl IOHUMAHUS CYIIHOCTH
Hay4YHOM KapTUHBI MUpPA; MPEACTABIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBL,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHON CPENOH, O POJIM XUMHUH B IIO3HAHNU 3TUX 3aKOHOMEPHOCTEN;
4) mo3HaBaTENbHBIX MOTHBOB, HAIIPABJIEHHBIX Ha MOJTYYEHHE HOBBIX 3HaHUH MO XMMHUU, HEOOX 0T~
MBIX JUIsl 00BsICHEHUsI HaOIr0/1aeMBbIX MPOLIECCOB U SIBIICHUIA;
5) no3HaBaTeNbHOMN, HH)OPMALIMOHHON U YUTATENbCKOW KYIbTYpPbI, B TOM YHCJIE HABBIKOB CaMO-
CTOSITENILHOU Pa0OThI ¢ YUeOHBIMH TEKCTAaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMU TEXHUYE-
CKHMHU CpEeJCTBaMH UH()OPMALIMOHHBIX TEXHOJIOTUI;
6) nHTEpeca K 00YUEHHUIO U TIO3HAHUIO, TH0003HATEILHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K CaM000-
pa30BaHUIO, IPOEKTHOM U UCCIIEI0BATEIbCKOM 1€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpY HaIpaBieH-
HOCTH M YPOBHsI 00yu€HUs B JalibHEHIIeM;
®opMUpoOBaHUs KYJIbTYpPbI 3J0POBbs
7) OCO3HAHUS LIEHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 MKU3HU, OCO3HAHUS TOCIIEICTBUN U HENPUATHUS BPEIHBIX IPUBBIYEK (yroTpebie-
HUS aJIKOT0JIs, HAPKOTUKOB, KYPEHHSs ), HEOOXO0IUMOCTH COOIIOACHHUS IPaBUII O€30MIaCHOCTH MPH
oOpallleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U PeabHOU KU3HU;
Tpynosoro Bocniutanus
8) uHTepeca K MPaKTUYECKOMY U3YyUEHHUIO Mpodeccuil u Tpya pas-
JUYHOTO PO, YBaXKEHUE K TPYAY U pe3yabTaTaM TPYJOBOM AESITEIbHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HaHUM MO XUMHH, OCO3HAHHOTO BbIOOpa MHAMBHUAYAIbHOIN TPAaeKTOPUN
MIPOAOIKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX MHTEPECOB U CLIOCOOHOCTH K XUMHH, 00I1Ie-
CTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; ycHemHoi npodecCHOHaIbHON AeSITEeIbHOCTH U Pa3BUTHUS
HE0O0XOUMBIX YMEHUN; TOTOBHOCTB a/IallTUPOBATHCS B MPO(EeCCHOHAIBHON CpefIe;



DKOJIOTH4ECKOr0 BOCIIUTAHUS

9) 3KOJIOrMYECKH 11e1ecO00pa3HOro OTHOIIECHHS K IPUPOJIE KaK HICTOUHUKY KH3HHU Ha 3eMiie, OCHO-
Be €€ CyILIECTBOBaHMsI, IOHUMaHUs LIEHHOCTH 3/10pOBOI0 M 6e301macHoro oopasa *Hu3HH, OTBET-
CTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10pPOBBIO, OCO3HAHUS
LEHHOCTH COOJII0/IeHHs ITPaBUII 0€30IaCHOr0 MOBEIEHHs IPHU padoTe C BELIECTBAMHU, a TAK)XKE B CH-
Tyalusix, yrpOXKarlUX 310POBbIO U JKU3HU JIFOJCH;

10) cnocoOHOCTH MPUMEHATH 3HAHMSI, OJIy4aeMble IPYU U3YUYECHUH XUMHUH, JUIsl pELLICHUs 3a/1ad,
CBA3aHHBIX C OKPY’KAIOLEHW IPUPOJIHON CPENOM, IOBBILIEHUS YPOBHS 3KOJIOIMYECKOU KYJIBTYPBI,
0CO3HaHMS INI00AIBHOIO XapaKTepa 3KOJOIrMUECKUX MPoOIeM U MyTeH UX peleHus oCpeICTBOM
METOJI0OB XUMUU;

11) 5K0JI0rM4ECKOro MbIIUIEHUS, YMEHHUS PYKOBOJICTBOBATHCSI UM B II03HABATEIIbHOM, KOMMYHHKA-
THUBHOM U COLUAIBHOW MPAKTHKE.

MeTtanpeameTHblie pe3yJabTaThl
B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIAETSAIOT 3HAYUMbIE Ui (POPMHUPOBAHUS MUPOBO33pe-
HUs OOIICHAYYHBIE MOHATHUS (3aKOH, TEOPHS, TPUHIIUIL, TUIIOTE3a, PaKT, cuCTEMa, MPOIIeCC, IKCIIe-
PUMEHT U Jp.), KOTOPBIE UCIIONb3YIOTCA B €CTECTBEHHO-HAYUHBIX YU€OHBIX MPEAMETax U MO3BOJIS-
0T Ha OCHOBE 3HAHUH M3 3TUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O IIEIOCTHON HAYIHOU
KapTUHE MHpPA, U YHUBEpCcalbHbIe yueOHble NeicTBUA (T03HaBaTeIbHbIE, KOMMYHHUKATUBHBIC, PETY-
JISITUBHBIC), KOTOPBIE 00ECTICUNBAIOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSATEILHOMY ILIAHUPO-
BaHUIO U OCYIIECTBICHUIO yUeOHOH JEITETbHOCTH.
MeranpeameTHbIe pe3yabTaThl OCBOECHUS 00pa30BaTEIbHON MPOTPAMMEI IO XUMHUHU OTPAKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMH MO3HABATEIbHBIMU ACHCTBUAMHU, B TOM YHUCIIE:
bazoBbIMM JTOTMYECKUMHU ACHCTBUSIMU
1) yMeHHneM UCIONB30BaTh MPUEMBI IOTUYECKOTO MBIIIICHUS! IPU OCBOCHUU 3HAHUHN: PACKPHIBATh
CMBICII XUMUYECKUX TTOHATUH (BBIICIATH UX XapaKTePHbIE IPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b
C IPYTUMH MOHSATHUSMH ), UCIIOJIB30BATh MOHITHS TSl OObSICHEHUS OT/ICIbHBIX (PAKTOB U SBIICHUM;
BBEIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIIMA XHMHYSCKHUX BEIICCTB U XUMUYECKUX PeaK-
[UH; yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBSA3H MEXKAY OOBEKTaMU U3YUEHUS; CTPOUTH JIOTU-
YECKUE PacCyKJIeHUs (MHIYKTUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH); JEJIaTh BHIBOJIBI U 3aKJIFOUCHUS,
2) yMeHHEM MIPUMEHSTH B MpoIlecce MO3HAHUS MOHATHUS (TIPEAMETHBIE U METalpeIMETHBIE), CHMBO-
JTUYECKUE (3HAKOBBIE) MOJIENH, UCTIOIb3YEMbIE B XUMUH, TPE0OPA30BBIBAThH IIMPOKO MPUMEHIEMBIE
B XMMHUH MOJCNbHBIE MIPEICTABICHHS — XUMUYECKHUI 3HaK (CUMBOJ dJIeMEHTa), XUMU4ecKas Gop-
MyJia U YpaBHEHHUE XUMUYECKOM peaKIiyi — IMPHU PEIICHUH YIeOHO-TI03HABATENbHBIX 3a/a4; C yué-
TOM 3TUX MOJEIbHBIX IPEJICTABICHUM BBIABISTh U XapaKTEpU30BaTh CYIIECTBEHHbIE TPU3HAKI
M3y4aeMbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUI; BBISBIISATH OOIINE 3aK0-
HOMEPHOCTH, IPUUMHHO-CIIEACTBEHHBIE CBS3U U MPOTUBOPEUHNS B M3y4aeMbIX IIPOLIECCAX U SIBJICHU-
SIX; TIpeJJIaraTh KpUTEPUU JJI BBISBJICHHS 3THX 3aKOHOMEPHOCTEN U IPOTUBOPEUHIL; CAMOCTOSI-
TeJIHHO BBIOUpATH CIOCO0 pelieHus yueOHOi 3aauu (CpaBHUBATh HECKOJILKO BAPHAHTOB PEILICHUS,
BBIOMPATh HAOOJIEE MOIXOAAIINN C YUETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUER);
bazoBbIME HCClIEIOBATEILCKUMU AEUCTBUSIMHU
3) yMeHUEeM HUCI0JIH30BaTh MOCTABIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B
KauyeCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;
4) mproOpeTeHue OIbITAa MO MIAHUPOBAHUIO, OPTAHU3AINH U TPOBEICHUIO YICHHYECKUX IKCIIEPH-
MEHTOB: YMEHHE Ha0II0aTh 32 X0JI0M IPOIlecca, CaMOCTOSTEILHO TPOTHO3UPOBATH €TI0 PE3YIIbTaT,
(dbopMynrupoBaTh 0000IIIEHNS U BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMbBITa, UCCIEIOBAHUS, CO-
CTaBJISITh OTYET O MPOJICITAHHOU paboTe;
PaGoroii ¢ undopmanueit
5) ymeHueM BBIOMPATh, AHATU3UPOBATh M HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3TUIHBIX BUIOB U
(dbopM mpeICTaBICHHS, TOTyUYaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JTUTEpaTypa Xu-
MHYECKOTO COCPKaHUsI, CIIPABOYHBIE TOCOOMs, pecypchl IHTepHETA); KpUTHIECKH OIICHUBATH
MPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMAILIHIO;



6) yMEHHEM PUMEHATDH pa3IMuHbIe METO/IbI U 3aPOChl IPU MOUCKE U 0TOOpE MH(OPMALIUU U CO-
OTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JJIsl BBIMIOJTHEHUS YU€OHBIX U MO3HABATEIBHBIX 3a/1a4
omnpeAenEéHHOro TUIA; IPUOOpPETeHHE ONbITa B 001aCTH UCIIOIB30BaHUS
nH()OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIa/ICHNE KYJIBTYPOH aKTHBHOTO HCIIOJIH30Ba-
HUS PA3IMYHBIX TOMCKOBBIX CUCTEM; CAMOCTOATEIBHO BHIOMPAThH ONTUMANIbHYIO (hOpMY MpeCcCTaB-
TeHUs. THPOPMAITUH U WLTIOCTPUPOBATH peliacMble 3a7]a91 HECIOKHBIMU CXEMaMH, JHArPAMMAaMU,
apyrumu opmamu rpaduKy U UX KOMOMHAITUSMU;

7) yMEHUEM HUCII0JIb30BaTh U aHAJTU3UPOBATH B MPOIIECCe YICOHOU U HCCIIEIOBATEIBCKON ACSTENb-
HOCTU MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CETLCKOT0 X0341CTBA U TPAHCIIOPTA HA COCTO-
STHUE OKPYXKaIOLEH IPUPOJHON Cpebl;

YHuBepcaabHBIMU KOMMYHUKATUBHBIMU J1EUCTBUSMHU

8) yMeHueM 3a7aBaTh BOIPOCHI (B X0JI€ AUATIOTA W/WIN JUCKYCCHH) TIO CYIIECTBY 00CYXKIaeMOit
TeMbI, (GOPMYITHPOBATH CBOU IPEII0KEHUS OTHOCUTEIHHO BHITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4H;

9) nmpuoOpeTeHHE OMbITAa MPE3EHTAIIMN PE3YIIHTATOB BHIIOJHEHHSI XUMHUECKOTO SKCIIEpUMEHTa (J1a-
060paTopHOro OMbITa, 1A00PATOPHOIM PabOTHI O UCCIEAOBAHNUIO CBOWCTB BEIIECTB, yUeOHOTO MPO-
€KTa);

10) 3auHTEepecOBaHHOCTH B COBMECTHOI CO CBEPCTHUKAMHU MMO3HABATEIHHON U HCCIIEI0BATEIbCKOM
JESTeTBbHOCTH NIPU PEUICHUH BOSHUKAIOIINX MPO0OJIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTJIa-
COBaHMUS MO3ULIUH (00CYyXkAeHUs, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBbD», KOOPAUHALINS COBMECT-
HBIX JICHCTBHH, ONpEIeNICHIE KPUTEPHUEB 10 OIICHKE KayecTBa BHIIOJIHEHHON paboTHI U 1p.);
VYHUBEpCaTbHBIMU PETYISTUBHBIMU ACHCTBUAMU

11) ymeHuem caMOCTOATENBHO ONPENEISTh LEIN JeSTEIbHOCTH, INIAHUPOBATh, OCYILECTBIISTD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESATEIILHOCTD, BBIOMpATh Harboee
3¢ dEeKTUBHBIE CITOCOOBI peIIeHUs YIeOHBIX U TIO3HABATENBHBIX 3a/1a4, CAMOCTOSITEIFHO COCTaBIAThH
WJIM KOPPEKTUPOBATH MPEUIOKEHHBIN AJITOPUTM JEHCTBUM MPU BBIIIOJIHEHUH 3aJaHUI C YUYETOM
MOJTyYCHHUSI HOBBIX 3HAHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIHAX; OLCHUBATH COOT-
BETCTBHE MOJYYEHHOI'O pe3yibTaTa 3asBICHHON LIETIH;

12) ymeHueM 1cnonb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEJIaracMble B yCJIOBUM 3a/1aHUH.

IIpeaMeTHBIE Pe3yJIbTATHI
B cocraBe npeMeTHBIX pe3yIbTaTOB 10 OCBOEHUIO 0053aTENILHOTO COJCPKAHNUS, YCTAHOBIEHHOTO
JTaHHOU pUMEpHON pabouell mporpaMMoil, BHIAEISAIOT: OCBOCHHbBIE 00YUYaIOIIMMUCS Hay4HbIE 3HA-
HUS, YMEHUS U CIIOCOOBI IeHCTBUH, crienuduueckue st MpeIMeTHON 061acT «XUMUs», BUJIbI
JeSITEIbHOCTH T10 MOJTY4YEHHIO HOBOTO 3HaHUs, €r0 MHTEPIPETALUH, TPEOOPa30BaHUIO U IPUMEHE-
HUIO B PA3JIMYHBIX YUE€OHBIX U HOBBIX CUTYaIUX.
[IpenmMeTHBIE pe3yabTaThl IPEICTABICHBI IO TOJaM 00yUYEHHS U OTPa’KatoT COPMUPOBAHHOCTD Y
o0yJaroImuxcs CIeIyOIMX YMEHHH:
8 KJIACC
1) packpwvieams cmblci OCHOBHBIX XMMHUYECKUX TTOHSATHI: aTOM, MOJIEKYJ1a, XUMUUCCKUI JJIEMEHT,
IIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECh (OJTHOPOIHASL U HEOAHOPOIHAS ), BaJIECHTHOCTbD, OT-
HOCHUTENIbHAs aTOMHAs ¥ MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBasi 10JI1 XUMUYECKOT0 2JIEMEHTA B COEJUHEHNH, MOJIIPHBII 00BEM, OKCHJI, KUCIIOTA, OCHO-
BaHUE, COJIb, AEKTPOOTPHUIIATEIBHOCTb, CTENIEHb OKUCIICHUS, XUMHUYECKasl peakiysl, Kiaccupuka-
1S PEAKIU: peakliy COeUHEHMS], pEaKLUU Pa3I0KEeHUs, PEaKINK 3aMellleHus], peakliuu 00-
MEHa, 3K30- U SHJOTEPMUYECKHE PEAKLIUH; TETUIOBON AP PEKT peakiiu; 1po aToMa, JIEKTPOHHBIH
IOl aToma, aToMHasi OpOUTaib, paAlyc aToMa, XUMUYecKasi CBsI3b, OJISIpHAsi U HEMoJIIpHas KoBa-
JICHTHAsI CBSI3b, MIOHHAS CBS3b, NOH, KATHOH, aHWOH, paCTBOpP, MAaccoBasi JA0Js BEIIECTBA (TIPOLIEHT-
Hasi KOHIIEHTpaIusl) B pacTBOPE;
2) unIrOCMpupo8ams B3auMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. T1. 1) M MPUMEHSITh 3TH
MTOHSATHUS ITPU ONKMCAHUY BEIIECTB U UX MPEBPALICHUN;
3) ucnonvb306ams XAMHYECKYIO CAMBOJIMKY UIsSi COCTAaBJICHUS (POPMYJI BEIIECTB U YPaBHEHHUN XU-
MHYECKHUX PEAKIIN;



4) onpedensime BaJCHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCMHEHHSX; CTCIICHh OKHCICHUS
J3JIECMEHTOB B 6HHapHI>IX COCAUHCHUAX; MTPUHAIJIC)KHOCTh BEIICCTB K OHpGI[CJIéHHOMy KJIacCy CO-
eIMHEeHUH 1o popMyrnam; BUI XUMHUUECKON CBSI3H (KOBAJICHTHAs U MOHHAs) B HEOPTaHUYECKUX CO-
CIIMHCHUSIX

5) packpoieamo cmoica Tlepuoandeckoro 3akona . . MeneneeBa: 1eMOHCTPHPOBAThH MOHUMAHHUE
HepHOﬂquCKOﬁ 3aBUCHUMOCTH CBOMCTB XUMUYECKHUX DJIEMEHTOB OT UX IIOJI0KECHHUA B Hepuozmqe-
CKOI1 cucTeMe; 3aKOHOB COXPAaHEHHUsI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIP-
HOTO yYeHHMs, 3aKOHa ABOTA/IPO; ONUCLIBAMb U Xapakmepuzoéamy Tadbauunyto hopmy [lepuonnye-
CKOI1 CHCTEMbI XUMHUYECKHX AJIEMEHTOB: pa3inyaTh MOHITUS «TJIaBHas noArpynna (A-Tpymmna)» u
«mobounas moarpymnmna (b-rpyrra)y, Maneie 1 00JbIINE TIEPUOIBI; COOMHOCUMb 0003HAYCHHUS, KO-
Topble MeroTcs B Tabnuie «llepuonnyeckas cucrema xumuaeckux aneMenTtos Jl. M. MenzaeneeBa»
C YUCJIOBBIMU XapPAKTCPUCTUKAMHU CTPOCHUA ATOMOB XMMUYCCKHUX 3JICMCHTOB (COCTaB U 3apdan saapa,
o011ee YMCIIo 3JIEKTPOHOB U paCIpeIeIeHUE UX M0 3JIEKTPOHHBIM CIIOSIM);

6) kraccugpuyuposams XUMHIECKHUE DJIEMCHTBI, HCOPTaHUYECKHE BEIIECTBA; XUMUUCCKUE PEAKITUH
(1Mo 4KCy ¥ COCTaBY YYacTBYIOIIUX B pEaKLMU BEIIECTB, O TEIIOBOMY 3G (DeKTy);

7) xapaxmepuzosams (onucviéams) 00OIUE XMMUYECKIE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEPIK/1ask ONMHMCAaHKE IPUMEpPaMH MOJICKYISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

8) npoenozuposams CBONCTBA BEIICCTB B 3aBUCUMOCTH OT MX KAYECTBEHHOTO COCTaBa; BO3MOYKHO-
CTH NPOTCKAHUA XUMUYCCKUX HpeBpaHICHI/H\/JI B Pa3JIMYHLIX YCIIOBHUAX,

9) 6biuucAMb OTHOCUTEIHLHYIO MOJICKYJSIPHYIO i MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JOJTIO
XUMHAYECKOT0 3JIEMEHTA 110 (OpPMYJIe COSIMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBO-
JIUTH PAacU€Thl 10 YPAaBHEHUIO XUMHUYECKOM peakinu;

10) npumensimo OCHOBHBIE ONIEPAIIUH MBICTUTEILHOMN JEATCILHOCTH — aHAJIU3 U CUHTE3, CPaBHE-
HUe, 0000I1IeHNe, CUCTEMATU3alINIO, KJIacCU(UKALINIO, BBISIBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBS-
3el — I U3y4YCHUA CBOMCTB BCIICCTB U XUMHNYCCKUX peaKHI/If/'I; C€CTCCTBCHHO-HAYUYHBIC MCTO/IbI
MO3HAHUS — HaOJI0eHNEe, U3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (PEalIbHbIN U MBICIICHHBI);
11) crnedosams ipaBUIaM MOJB30BAHHUS XMMUYECKOH MTOCYI0H U TaDOPAaTOPHBIM 000PyI0BaHHEM, a
Tak)Ke IpaBuiiaM OOpalleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH T10 BBITOJIHEHUIO
71a00PATOPHBIX XUMHYECKHUX OITBITOB IO IMOJYICHHUIO H COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOIO-
poJia ¥ KUCJIOPOa), IPUTOTOBICHHUIO PACTBOPOB C OMPEIEIEHHON MaccoBOil 1oyiel pacTBOPEHHOTO
BCIICCTBA, IJIAHUPOBATH U IMMPOBOAUTE XUMHNYCCKUEC SKCIICPUMCHTEI 11O paCliO3HAaBaAHHUIO paCTBOPOB
iesI0uel ¥ KUCIIOT C MOMOIIBI0 HHIANKATOPOB (JakMyc, (heHondTanent, MeTUIOPAHXK U JIp.).

9 KJIACC

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHUX MOHATHIA: XUMHUCCKHI 3JIEMEHT, aTOM, MOJICKYJIa,
WOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD, AJIEKTPOOTPHUIIATEITh-
HOCTb, CTETICHb OKUCIICHHSI, XUMUYECKasl peaKivs, XUMUUYECKasi CBSA3b, TEIJIOBOM 2P PEeKT peakiu,
MOJTb, MOJISIPHBIN 00BEM, PACTBOP; AIIEKTPOIUTHI, HEAJIEKTPOIHUTHI, JIEKTPOTUTHICCKAS TUCCOIIHA-
1S, peaKkIIMi HOHHOTO 0OMEHa, KaTallu3aTop, XMMUYECKOEe paBHOBECHE, 0OpaTUMBbIC U HEOOPATHU-
MBIC PEAaKIIMU, OKUCIIUTCIIbHO-BOCCTAHOBUTCIBbHBIC PCAKIINH, OKUCIIUTECIb, BOCCTAHOBUTCIIb, OKUC-
JIEHUE U BOCCTAHOBJICHHE, aJNIOTPONHs, aM(POTEPHOCTh, XUMHUUECKasl CBsI3b (KOBaJIGHTHAs, HOHHAS,
METaJTUYeCKas ), KpUCTALTNYECKAs PENIETKa, KOPPO3HUs METAIIIIOB, CIUIABBI; CKOPOCTh XUMH-
4YecKOi peakiuu, npeaensHo qomyctumast konuentpanus (I11K) Bemectsa;

2) uLIOCmMpupo8ams B3auMOCBsI3b OCHOBHBIX XUMHYCCKUX MOHATHIA (CM. 1. 1) ¥ MPUMEHSITh 3TH
MOHSTHSI IPU OMMCAHUU BEIIECTB U UX MPEBPAICHHI;

3) ucnonb3zo06amv XUMHYECKYIO CHMBOJIMKY JIJISI COCTaBICHHS (POPMYIT BEIIECTB M YPABHEHHI XH-
MUYECKUX PEaKIUi;

4) onpedensme BaJICHTHOCTH M CTEIICHb OKHCIICHUS XUMUYCCKUX JICMEHTOB B COCTUHCHHU-
SIX PA3IMYHOTO COCTABA; MPUHAANIC)KHOCTh BEIIECTB K OMPEIEIEHHOMY KIIACCy COeTMHEHUH 110
dbopmynaM; BUI XUMHUYECKON CBS3U (KOBaJCHTHAs, MOHHAS, METAINTUYECKAs ) B HEOPTAaHHMUECKUX
COCIMHEHUSX; 3aps]] HOHA TI0 XMMHUECKOH opMyIie; XapaKkTep cpebl B BOJHBIX pacTBOpax HEop-
TAHUYCCKUX COGHHHGHHﬁ, THUIT KpHCTaHHquCKOﬁ peHIéTKI/I KOHKPETHOI'O BEIIECTBA,



5) packpwieamo cmwica Tlepuoandeckoro 3akona J[. . Menzeneea u JIeMOHCTPHPOBATH €TO I10-
HUMaHHUE: ONuUCbl8amy U xapakmepuzogams TadNn4dHyto Gopmy Ilepruoauueckoil CHCTEMBbI XUMUYE-
CKHUX 3JIEMEHTOB: pa3jnyaTh MOHATUA «IJ1aBHas MOArpymmna (A-rpymnmna)» 1 «o0o4Has MmoArpymnmna
(b-rpynma)», mansie 1 OoNbIINE IEPUOBL; COOMHOCUMb 0003HAUYEHUS, KOTOPBIE UMEIOTCS B I1e-
pHOIMYecKOi TabIuIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMUYECKHX AJIEMEH-
TOB (COCTaB M 3apsij AApa, 00IIee YKCIIO AIEKTPOHOB U PACHPECIICHHE UX MO AJIEKTPOHHBIM CII0-
M); 00BACHAMb 00IIKME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCAMHEHUN B
Ipezienax MajibIX IEPUOJIO0B U IVIABHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;

6) kraccuguyuposams XUMUYECKHE JICMEHTBI; HEOPraHMYECKUE BEIIECTBA; XUMUYCCKUE PCAKIIUH
(110 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY () (PeKTy, M0 N3MEHEHHIO
CTETEeHEN OKUCIICHUS XUMHUECKUX 3JIEMEHTOB);

7) xapaxkmepuzosams (onucviéams) 00IIUE U CriCIM(PUISCKUE XMMUYECKUE CBOMCTBA TIPOCTHIX U
CJIOKHBIX BEILIECTB, MOATBEPXKIasi ONMCAaHUE PUMEPAMU MOJIEKYJISIPHBIX U HMOHHBIX YpaBHEHUH CO-
OTBETCTBYIOIIMX XMMHUECKUX PEAKLIU;

8) cocmaensimv ypaBHEHUsI SJICKTPOJUTUICCKON AUCCOIIMALIMK KUCIIOT, IEI0YCH U COJICH; MOJTHbIC
Y COKpalEHHbIE YPAaBHEHHSI PeaKifii HOHHOTO0 0OMEHa; YpaBHEHHS PEaKIU, TTOATBEPKIAIOIINX
CYLIECTBOBAHHE FCHETUYECKOM CBSI3U MEXK]y BEIIECTBAMU PA3JIMYHBIX KIJIACCOB;

9) packpwiéams CYyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMIA TIOCPEIICTBOM COCTaBIIC-
HUS DJIGKTPOHHOTO OallaHca 3TUX PeaKIInid;

10) npoenozuposams CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT X CTPOCHHUSI, BO3MOXKHOCTH ITPOTEKa-
HUS XUMUYECKUX MPEBPAILIEHUI B PA3IMUHBIX YCIOBUSX;

11) gbiuucnsames OTHOCUTEIILHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO MAcChl BEIIECTB; MACCOBYIO JIOJTFO
XMMHUYECKOT0 3JIeMeHTa 1o (opMyJie COeTMHEHUS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBO-
JUTH pacy€Thl 10 YPaBHEHUIO XUMHUUYECKOM peakluu;

12) credosams nipaBriIaM MOJIb30BAHUS XUMHUYECKOM MTOCYI0M U JTa00OPaTOPHBIM 000PYIOBaHUEM, &
TaKXKe MMpaBuiiaM 00paIeHusl ¢ BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMH 110 BBIITOJTHEHHIO
1a60PATOPHBIX XUMUUECKHX OIBITOB IO MOJTYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIECTB (aMMU-
aKa M YIJIEKHCIIOro ras3a);

13) nposooums peaxiyu, MOATBEPIKIAMOIIIE KAYECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACIO-
3HaBaTh OMBITHBIM MYTEM XJIOPHUI-OpOMUI-, HOIUA-, KapOoHaT-, pocdar-, cUIMKaT-, cynbdar-, Tu-
JIPOKCHUJ-HOHBI, KATHOHBI aMMOHHS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIUE B BOJHBIX
pacTBopax HEOPraHMYECKUX BEIIECTB;

14) npumensims OCHOBHBIE OTIEPAIIMU MBICIIUTEIBHO JeATeIbHOCTH — aHAIN3 U CHHTE3, CPaBHE-
Hue, 000011IeHNEe, CUCTEMATU3alINIO, BBISIBJIEHUE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — JJIs U3y4eHUs
CBOMCTB BELIECTB U XUMUYECKUX PEaKIHif; €CTECTBEHHO-HAyYHbIE METO/Ibl TO3HAHUS — Ha0I0/1e-
HUE, U3MEPEHNE, MOJIEINPOBAHNE, SIKCIIEPUMEHT (peabHbI U MBICIEHHBIN).

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»

8 KUIIACC
[TepBonavasibHbie XUMUYECKUE TOHATHS. [IpenMer xumuu. Pons XMMUH B )KM3HU YeslOBeKa. Tena u
BellecTBa. Pu3nuecknue CBOMCTBA BEILIECTB. ArperatHoe cocTosHue BemiecTB. [lonsTue o Merogax
MMO3HAHMS B XUMHUH. XUMHS B CUCTeMe HayK. YucThie BemecTBa U cMecu. CiocoObl pa3iesieHust
cMeceil. ATOMBI U MOJIEKYJIbl. XUMUYECKUE IeMeHThl. CUMBOJIBI XUMUUYECKHX 31eMeHTOB. [Ipo-
CTBIC U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIpHOE yueHHe. Xumudeckas Gpopmyna. BanmeHTHOCTH
aTOMOB XMMHYECKHX DJIEMCHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BemiecTB. OTHOCHUTEIbLHAS
aTomHas macca. OTHOCHTENIbHAsI MOJIEKYIIsIpHAs Macca. MaccoBasi J0JIs1 XUMHUYECKOTO JIeMEeHTa B
coenuHeHny. Ousnyeckre u XMMUYECKUE BJICHUA. XUMHUUYECKasi peakius U €€ MpU3HaKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XuMHUUYeckne ypaBHeHus. Kinaccudukarms XUMHIeCKUX peaKIui
(coenrHEHUSI, Pa3I0KEHHSI, 3aMEIIEHUs, OOMEeHa). XUMUYECKHI SKCTIEPUMEHT: 3HAKOMCTBO C XHU-
MUYECKOH TTOCY/I0H, C MpaBHJIaMHi paObOTHI B TabopaTopuu 1 IpuémMamu odparieHus ¢ jadboparop-
HBIM 000PYJIOBaHHEM; U3YUYCHHE U ONKcaHne GU3NYECKUX CBOMCTB 00pa3IlOB HEOPTaHUIECKUX Be-
IeCTB; HaOmoaeHNe GU3NIeCcKuX (TUIaBJIeHHe BOCKA, TassHUE JIbJIa, paCTUpPaHUE caxapa B CTYIKE,



KHUIIEHHUE U KOHJIEHCAIUS BOJIbl) U XMMHUYECKUX (TOPEHUE CBEYH, MPOKaIMBaHUE METHOM MPOBOJIO-
KW, B3aMOJICHCTBHIE MeTia ¢ KHCIIOTOM) SIBJICHUI, HAOI0ICHUE U OTMMCAHNE TPU3HAKOB MPOTEKAHUS
XUMHUYECKHUX peakluii (pa3yiokeHne caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI € XJIOPUAOM Oapus,
paznoxxenue rugpokcuaa meau(ll) nmpu narpeBanuu, B3aMoJIeHCTBHE JKeJe3a C PpaCTBOPOM COJIU
menu(1l)); nzyuenue cnocoOoB pazzeseHus cMecel (C MOMOIIbI0 MaruuTa, GUILTPOBaHUE, BhIMA-
pUBaHUE, TUCTIILISAIMS, XpoMaTorpadus), MpoBeIeHUE OYNCTKH IIOBAPSHHON COJU; HAOII0ICHHE U
OMMCaHUE Pe3yJbTaTOB IPOBEACHHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl; CO3/1a-
HUE MOJeJiel MOJIeKy (IIapoCTEeP KHEBBIX ). BaxkHeiiine rnpeacTaBuTe M HEOPraHMIeCKuX Be-
miecTB. Boznyx — cmecsh razos. CoctaB Bo3yxa. Kucinopos — 3aeMeHT U IpoCToe BELIECTBO.
Haxoxpaenne kucnopoia B mpupojie, PU3nIecKue i XUMUIECKIE CBOUCTBA (PEaKuy TOPCHHUS).
Oxcuppl. [Ipumenenue kuciaopoga. CriocoObl NOTyUYEHHS KUCIOPOa B 1TaOOPATOPHH U IMTPOMBIILI-
nerHoctu. KpyroBopot kucnoposa B npupoe. O30H — ayutoTporiHas MoAu(UKanus KucIopoa.
TemnoBoii 3¢ heKT XUMUUECKON peakIiK, TEPMOXHUMHUECKHUE YPaBHEHHUS, IK30- U SHIAOTEPMHYE-
CKHe peakiuu. TOIIuBO: Yyroib U MeTaH. 3arps3HeHUE BO3/IyXa, YCUICHHE TAPHUKOBOTO Y (deKTa,
pa3pylleHre 030HOBOIO ¢i10s. Bonopoa — anemeHT u npocrtoe BemecTBo. Haxoxnenue Boopo-
1a B mpupoe, Gu3ndeckne 1 XUMHYECKHE CBOMCTBA, IPUMEHEHUE, ClIOCO0bI ony4deHus. Kucmorsl
u conu. KonmuuectBo Bemecta. Mosb. MonsipHast macca. 3akoH ABorajipo. MomnsipHbiii 00bEM ra-
30B. Pacuérel mo xuMuueckuM ypaBHeHUsIM. Du3nueckue cBOMCTBA BO/Ibl. Bo/ia Kak pacTBOPUTEINb.
PactBopsl. HachlllieHHBIC 1 HEHACHIIIIEHHBIC pACTBOPBL. Pacmeopumocms seujecma 6 6ode.1 Mac-
CoOBast J0JIsl BEIIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBa Boibl. OcHOBaHUs. Posib pacTBOpPOB B
MIPUPOJIE U B KU3HU yesnoBeka. KpyroBopot Bobl B Ipupoe. 3arpsa3HeHue NpupoaHbix Bog. Oxpa-
Ha ¥ OYMCTKa NpUpoAHbIX BoA. Kimaccudukanus Heopraunueckux coequuenuid. Okcuabl. Kiac-
cuduKalms OKCUAOB: coneoOpa3yromire (OCHOBHbIE, KUCIOTHEIE, aM(POTEpHbIE) U HECOTIe00pasy-
roue. Homenknatypa okcuoB (MexayHapoaHas U TpuBHallbHas ). PU3HUECKUe U XUMUYECKUE
cBoiicTBa okcuaoB. [lonyuenue okcuaoB. OcHoBanus. Knaccudukanns ocCHOBaHUMN: MIENOUN U He-
pacTBopuMbIe OcHOBaHUsA. HoMeHk1aTypa ocHOBaHMM (MEXIyHapoaHAas U TpuBUaibHas). Ouznye-
CKHE ¥ XMMUYecKue cBorcTBa ocHoBaHu. [lomydyenue ocHoBanumii. Kucnotel. Knaccudukanus
kucinoT. HomeHnknarypa kuciot (Mex1yHapoiHasi U TpuBHUajbHAas). PU3NUYECKUE U XUMUYECKHE
cBoiicTBa KucioOT. Psag aktuBHocTH MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosied (MexayHapoaHast U TpUBHANIbHAS ). DU3UYECKHE U XUMHUYECKUE CBOM-
ctBa coiied. [lonyuenue coneid. ['eHeTHUeCKas CBSI3b MEKIY KJIaCCAMH HEOPTraHUYECKUX COEJIU-
HEHUI. XUMUYECKHI SKCIIEPUMEHT: KAYECTBEHHOE OMPEICIICHUE CONCP/KAHUS KUCIOPOIa B BO3/Y-
Xe; MoJy4eHue, CoOOupaHue, pacro3HaBaHrue U H3yuyeHHe CBOMCTB KUCIOPO/1a; HAOM0IeHIE B3au-
MOJICHCTBUS BEIIECTB C KUCJIOPOJIOM U YCIIOBHUSI BOSHUKHOBEHUSI M MPEKPAIIEHUsI TOPEHUSI (TT0XkKa-
pa); o3HaKOMJIeHHE ¢ 00pa3llaMu OKCHJIOB U OMMCAaHUE MX CBOMCTB; MOIy4YeHHE, COOMpaHue, pacio-
3HaBaHWE U U3YYEHHUE CBOMCTB BOJOpO/Aa (TOpEHHE); B3aUMOICHCTBUE BOJOPO/Ia C OKCUJIOM Me-
u(1l) (Bo3MOKHO HCTIOIB30BAaHUE BHIEOMATEPUAIOB); HAOM0IeHHE 00PA3IOB BEIIECTB KOIUYe-
CTBOM | MOJIb; UCCIIEIOBAHHE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C PA3TMYHON PACTBOPUMO-
CTBIO; IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOIO BEIIECTBA;
B3aUMOJICHCTBHE BOBI C METaJUIAaMH (HaTPUEM U KaJIbIiieM) (BO3MOKHO MCIOJIb30BaHUE BUJIEOMa-
TEpHAJIOB); OMPEIETICHHE PACTBOPOB KUCIIOT U IIeNI0Uel ¢ MOMOIIBIO HHINKATOPOB; UCCIIEIOBAHHE
00pa3IoB HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOIEHUE U3MEHEHUS OKPACKH MH]IH-
KaTOpOB B PacTBOpax KUCJOT U IeroYeil; n3yueHue B3aumoaencteus okcuaa meau(1l) ¢ pacteo-
POM CEpPHOM KUCIOTBI, KUCIOT C METAJUIAMH, PEAKIIMA HEUTpAIM3aLNK; TTOJTy4YEHHE HEPACTBOPUMBIX
OCHOBaHM, BRITECHEHUE OJJHOTO METaJIa APYTHUM U3 PACTBOPA COJIM; PELIEHUE SKCIEPUMEHTAIIb-
HBIX 33J1a4 10 TeMe «BaxxHenIne KJacchl HEOPraHMYECKUX COeTMHEHUI. [lepnoanyeckuii 3aKkoH
u [lepuonnueckas cucrema xumuieckux 3meMenToB J1. 1. MenneneeBa. CtpoeHue aTOMOB.
Xumuaeckas cBs3b. OKHCIUTETFHO-BOCCTAHOBUTENIbHBIC peakiiuu. [lepBrie MOMBITKY KiIaccurKa-
MU XUMAYECKUX 2JIeMEeHTOB. [loHATHE 0 rpymnmax CXOJHBIX 3JIEMEHTOB (IEJOYHBIC U IEeT0YHO3e-
MeJbHBIE METAJLIBI, TAJIOTEHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT aM(pOTEPHBIE OK-
cubl U ruapokcuibl. [lepuoguueckuii 3akoH. [lepuoanyeckast cucteMa XMMUYECKUX AJIEMEHTOB /.
N. Menneneesa. Koporkonepuoanas u JymmHHonepuoanas popmsl [leproanueckoil cucreMsl Xu-
muueckux 3neMeHToB 1. M. Menneneesa. [leprons! u rpynnsl. PU3NUECKUN CMBICIT ITOPSIKOBOTO



HOMEpa, HOMEPOB MEepUo/ia U rpymnmsl dsieMeHTa. Ctpoerue atomoB. CocTaB aTOMHBIX sifiep. M3010-
1bl. DneKTpoHbl. CTpOeHHE 3NIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKHX

anemeHToB llepnoaunueckoit cucremsl J[. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO AJIEMEHTA
110 ero nosioxkeHuro B [lepuoauueckoii cucreme /1. 1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS
paauyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyII-
naMm u nepuojaam. 3nauenue llepuoauueckoro 3axona u Ilepruoanueckoil CUCTEMbI XUMHUECKUX
3JIEMEHTOB JIJIsSl pa3BUTHS Hayku U nipakTuku. [. . MennaeneeB — y4€Hbli U rpakaaHuH. XUMUYe-
ckas cBs3b. KoBanieHTHas (MOJsipHAs U HEMOJISIPHAs) CBSI3b. DIEKTPOOTPULIATETLHOCTh XUMUYECKUX
snemMeHTOB. MloHHas cBsA3b. CTeneHp okuciaeHus1. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
[Iporeccol okucnenus u BoccTaHOBICHUsI. OKUCIUTENN U BOCCTAHOBUTEIN. XUMHUYECKUHN HKCIIE-
PUMEHT: U3y4eHHe 00pa3lioB BEUIECTB METAVIOB U HEMETAJIOB; B3aUMOJCHCTBHE THAPOKCUAA
LIMHKA C paCTBOpPaMU KHUCJIOT U ILEJI0Uei; MPOBEAECHUE ONBITOB, WLTIOCTPUPYIOIINX MPUMEPHI OKHUC-
JUTEJIbHO-BOCCTAHOBUTEIBHBIX pPeakiuii (TOpeHue, peakiiuy pa3aoKeHus, COCAMHECHMUS).
(KypcuBom 0003Ha4YeH y4eOHBII MaTepuall, KOTOPBI N3y4aeTcsl, HO HE BBIHOCUTCS Ha MIPOMEXKY-
TOYHYIO M UTOTOBYIO aTTECTAIUIO)

MexnpeameTHble CBSI3U

Peanuzanus MexnpeIMeTHBIX CBSA3EH MpU U3YyYEHUU XUMHUU B 8§ KJIACCE OCYIIECTBIISIETCS Yepe3 UcC-
MOJIb30BAHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHITHMA, TaK U TIOHATUH, SIBJISTFOIIIUXCSI CHCTEM-
HBIMH ISl OTAENBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTr0 UkKIIa. O0IIre ecCTeCTBEHHO-HAYYHbIE
MIOHSATHSI: HAYYHBIN (aKT, THTIOTE3a, TEOPHUs, 3aKOH, aHATTN3, CHHTE3, KJIIAaCCU(DUKAIIHS, TICPHOINY-
HOCTb, HA0IIO/IEHUE, SKCIIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBIICHHE.

dusnka: MaTepusi, aTOM, IEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIbI, PAAMOAKTUBHOCTD,
MOJIEKYIIa, JJIIEKTPUUYECKUH 3apsijl, BEIIECTBO, Tell0, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, Ia3,
(dbu3HYeCKre BEIMYMHBI, SAMHHIIBI H3MEPEHHUS, KOCMOC, TUIaHeThI, 3831161, ConHite. buonorus: ¢o-
TOCHHTE3, IbIxanue, ouochepa. I'eorpadus: armocdepa, runpochepa, MUHEpAIIbI, TOPHBIE TOPO-
b1, TIOJIE3HBIE HCKOMIAeMbIE, TOTUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTtBo 1 xumnueckas peakius. [lepuoanueckuit 3akoH. [lepuoanueckas cucreMa XMMHYECKUX
anemenToB J[. . Menpaeneea. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XUMU-
YECKUX AJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, Kalusl, KLU U UX COETMHEHUI B COOTBETCTBUH C
MI0JIOXKEHHEM 2JIeMeHTOB B [lepuonnyeckoil cucteme U cTpoeHueM ux atoMoB. CTpoeHue Bellie-
CTBa: BUJIbI XUMUYECKOM CBSI3U. TUIBI KPUCTATUIMUECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB BEllle-
CTBa OT THUIA KPUCTALTUISCKON PEeIIETKH U BUAa XUMUYECKOU cBsi3u. Kiaccudukanust 1 HoMeH-
KJIaTypa HEOPraHUYECKUX BEIIECTB (MEXAyHApOIHAS U TPUBUAIbHAS ). XMMHUECKHUE CBOICTBA Be-
IECTB, OTHOCAIUXCA K pa3JIMYHbIM KJIaCCaM HCOPraHNMYCCKUX COC}II/IHCHI/If/'I, T'€HETUYCCKas CBA3b
HEOpraHMYeCKUX BemlecTB. Knaccudukaius XuMHUYECKUX peakluid Mo pa3IuyHbIM MpU3HaKaM (1o
YHCIy U COCTAaBY yYaCTBYIOIIMX B PEAKIIMH BEILLECTB, 110 TEIIOBOMY 3P PEKTY, 10 U3MEHEHUIO CTe-
MeHel OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, 10 YYaCTUIO KaTalu3aTropa).
OK30- 1 OSHAOTCPMHYCCKUEC PCAKINH, TCPMOXUMHUUYCCKUEC YPABHCHUA. ITonsarue o CKOPOCTH XUMHNYC-
ckoil peakuuu. [loHaTre 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX peakiusx. [lonsaTtue o romo-
TeHHBIX U T€TEPOTeHHBIX peakuusx. [lonamue o xumuyeckom pagrnogecuu. Paxmopul, erusoujue
HA CKOpocCcmb XUMUYECKOTU PeAKyUU U NONOHCEHUE XUMUUECKO2O PABHOBECUAL. OKUCIUTEIHLHO-
BOCCTAaHOBUTCIIbHBIC PCAKIINH, SHCKTPOHHI)II\/'I OaJlaHC OKHUCIUTEIbHO-BOCCTAHOBUTENBLHOM pCaKknuu.
CocraBneHue ypaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM C UCIIOIb30BAHUEM METO/IA
AIEKTPOHHOTO OanaHca. Teopus AIeKTPOTUTHICCKON AUCCOMUAIINH. DIEKTPOIUTHI U HEAJIEKTPOJIU-
Tbl. KaTnoHbl, aHHOHBI. MeXaHU3M JIMCCOLUALINY BEIIECTB C PA3IMYHBIMU BUJAMUA XUMUYECKON
cBs3u. Crenenp aucconuanui. CHIIbHbIE U c1a0ble AIeKTPONIUThI. Peakiium HoHHOro oOMeHa.
YcnoBus MpoTeKaHus peakiuii HOHHOTO 0OMEHa, TIOJHBIE U COKPAIEHHBIC HOHHBIE YPaBHEHUS pe-
akuuid. CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE MPEJICTABICHUH 00 3JEKTPOIUTHUECKOMN
nucconuanui. KadecTBeHHbIE peakiiuu Ha HOHBL. [loHamue o eudponuse coneti. XUMUUYECKUN IKC-
MNEPUMEHT. O3HAKOMJICHUC C MOACIIIMU KPHUCTATINIMICCKUX peI_HéTOK HEOPTraHNYCCKUX BEIIECCTB —
METaJIJIOB U HeMeTaIJIoB (rpadurta u anMasa), CII0KHBIX BEIIECTB (XJIOPHIa HATPHs); UCCIICIOBAHHE



3aBUCUMOCTH CKOPOCTH XMMUYECKOH peaky OT BO3JEHCTBUS pPa3INUHBIX (PAKTOPOB; HCCIIEI0BA-
HUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IIPOLIECCA AUCCOLMALIMM KUCIIOT, IIEJI0UEN U COoJIei
(BO3MO>XXHO HCIOJIb30BAaHKUE BUAEOMATEPUAIIOB); IPOBEICHHUE OIBITOB, MIUIIOCTPUPYIOLIUX IPU3HA-
KU IPOTEKAaHUs Peaklnii HOHHOTO oOMeHa (0Opa3oBaHUe 0Ca/iKa, BBICIEHUE ra3a, 00pa3oBaHue
BO/JIbI); OIIBITOB, HJUIIOCTPUPYIOIIMUX NPUMEPBI OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (rope-
HUE, peakLUu Pa3JIokKEHUs], COEIMHEHUS); pacCllO3HAaBaHUE HEOPraHUYECKUX BEIIECTB C

[IOMOILBIO KAYECTBEHHBIX PEAKIMi Ha HOHBI; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerannsl u ux coeaunenust. O0mas xapakTepucTiuka raioreHoB. OCOOEHHOCTH CTPOCHUS aTo-
MOB, XapaKTepHble cTeleH! oKucieHus. CTpoeHue U pu3nuecKue CBOMNCTBA IPOCTHIX BELIECTB —
rajjoreHoB. XMMHUYECKUE CBOICTBA Ha IpUMeEpE XJIopa (B3auUMOJICHCTBUE C METalIaMu, HEMETaJl-
JaMy, 1enodamu). Xinopooaopo. CossiHas KUCIO0Ta, XMMUYECKHUEe CBOMCTBA, IIOJy4eHHE, IPUMe-
HeHue. [leficTBue XJ10pa U XJIOPOBOAOPOa Ha OpraHU3M 4ejoBeKka. BaxkHelue XI0puabl U UX
HaxokJieHue B npupoje. O61as xapakrepuctuka 3aeMeHToB VIA-rpynmnbel. OcoOEHHOCTH CTpoe-
HUS aTOMOB, XapaKTepHbIE CTeTeHn okuciaeHusa. CTpoeHne u Gpusnyeckre CBOMCTBA MPOCTHIX Be-
IIECTB — KHCJIO- pOJia U cepbl. AJIJIOTPOIIHBIE MOAU(DUKALIMN KUCIOPOJa U cepbl. XU-

MHUYECKHE CBOMCTBaA cepbl. CepoBOI0OpO, CTpOeHHUE, (PU3NYECKHe U XUMUYECKue cBoicTBa. OKcH-
bl Cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCHJ0B. CepHas KUcioTa, GU3N4EeCKue 1 XUMUYECKHE
cBOicTBa (001IME KaK IPEICTaBUTENS Kjlacca KUCIOT U crienupuyeckue). XUMUYECKUE peakliui,
JIeKalllye B OCHOBE MPOMBIIIIJIEHHOTO cl1oco0a noay4yeHus cepHoit kucnotsl. [Ipumenenue. Conu
CEpHOI1 KUCIIOTHI, KaUECTBEHHAsl peakus Ha cynb(ar-uoH. HaxoxaeHue cepbl U €€ coelMHEHNH B
npupoje. XMMHUECKOe 3arpsi3HeHHE OKPY>KarolLIei cpe/ibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE J10-
KM, 3arpSA3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro npeaoTBpanieHus. O01as XxapakTepucTuka
asieMeHTOB VA-rpyniibl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTEIIEHN OKUCIICHUS.
A30T, pacnipocTpaHeHue B IpUpojie, PU3NYECKUE U XUMUYECKHe cBolicTBa. KpyroBopot a3ora B
npupoje. AMMHAK, ero pu3nuecKue 1 XMMUYECKHe CBOMCTBA, MojlyueHune u npumeHenue. Conu
aMMOHWUSI, UX (PU3NYECKHe U XUMHUECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas! peakius Ha HOHBI
aMMOHM. A30THasl KUCIIOTa, €€ oyyeHue, GU3nuecKrue 1 XMMUYEeCcKie CBOicTBa (001ue Kak
IIpeICTaBUTEINs Kilacca KUCIOT U crieurduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
Ka4yecTBE MUHEPAJIbHBIX y100peHn. XMMHUYECKOe 3arpsi3HEHHE OKPYKaIOLIeH Cpeibl COeANHEHUsI-
MU a30Ta (KMCJIOTHBIE JTOK/IH, 3arpsI3HEHNE BO3/yXa, I0YBBI U BOJIOEMOB).

docdop, amnorponHsle Moaudukanuu pochopa, pusnueckue u xXuMudeckue cBocTBa. OKCu
dbocdopa(V) u dhochopnas kucnota, Pu3nUecKre 1 XUMUUYECKHE CBOMCTBA, MoaydeHue. Mcnonb3o-
BaHUe (pocdaToB B KaueCcTBE MUHEPAIbHBIX yao0peHuil. O61mas XxapakTeprcTuka eMeHToB [VA-
rpynnbsl. OCOOEHHOCTH CTPOEHMSI AaTOMOB, XapaKT€pPHbIE CTETIEHU OKUCIICHUS. YTIEepo/, aJulIoTpoIn-
HbIe MOJM(UKAIMU, paCIIPOCTPAHEHHE B IPUPOJE, (PU3NUECKHE U XUMHUECKUE CBOMCTBA. AsicopO-
uus. Kpyrosopot yriepona B npupojie. Oxkcupl yriepoa, ux Gu3ndeckue 1 XuMUYECKUe CBOM-
CTBa, ICUCTBHE HA )KUBbIE OPraHU3MbI, OJYUYEHUE U IPUMEHEHHE. DKOJIOTHYeCKUe IpoOIeMbl,
cBs3aHHbIe ¢ okcuaoM yriaepoaa(IV); rumnoresa rio6anbHOTO NOTEIUICHUS KIIMMaTa; TapHUKOBBII
3¢ dexT. YronbHas KUcioTa U €€ colu, uX (U3n4YecKue 1 XUMHUECKUE CBOICTBA, MOTy4YeHUE U
npuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-uoHbl. Vcnonbs3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEeIbCKOM X03sicTBe. [lepBoHauanbHble MOHATHS 00 OpraHuye-
CKHUX BEILlECTBaX KaK O COEIMHEHUSX yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOll,
TJIMLEPUH, YKCYCHAasl KMc0Ta). Mx cocmas u xumuueckoe cmpoenue. IlonsTHEe 0 OMOIOTHUECKU
BaYKHBIX BEIIECTBAX: )KUpax, Oesikax, yriieBoJax — U UX POJIM B KU3HU 4enoBeka. Mamepuanbroe
eOUHCMBO OP2AHUYECKUX U Heopeanudeckux coeounenuti. Kpemuuii, ero ¢pusnueckue u XuMHIECKHE
CBOICTBa, mosyueHue u npuMeHenue. CoequHeHHs! KpeMHuUs B rpupoae. O01ine npeacTaBieHus
00 okcuze kpemHusA(IV) u kpemHueBoi kucinore. CUIMKAThI, UX HCIIOJIb30BaHUE B OBITY, MEIH-
LIMHE, TPOMBIIIEHHOCTU. BasicHetiuiue cmpoumenbHble Mamepuanbl: Kepamurda, CmeKio, YyemeHm,
bemoH, dicene3obemon. Ilpodaemuvl 6€30nacHO20 UCNONL308AHUA CIPOUMETLHBIX MAMEPUANO8  NO-
8ceOHe6HOl HcusHU. XUMUUECKUHM SKCTIEPUMEHT: U3yYeHHe 00pa3lioB HEOPraHMUECKUX BEIIECTB,
CBOMCTB COJISHOM KHMCJIOTBI; IPOBEIEHNE KAUECTBEHHBIX PeakIiil Ha XJIOpUI-UOHBI U HAOI0JeHHE
MIPU3HAKOB MX MPOTEKAHHUS; OMBITHI, OTpaXkaroline GU3NUecKre U XUMUYECKHE CBOMCTBA IraJIOT€HOB
U MX COEJMHEHHH (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAJIOB); O3HAKOMIIEHHE ¢ 00pa3aMu



XJIOPUAOB (TAJIOTEHUIOB); O3HAKOMJICHHE C 00pa3aMu cephl U €€ COeTMHEHUSIMU (BO3MOKHO HC-
M0JIb30BaHKE BUICOMATEPUAIIOB); HA0IIOICHHE Tpoliecca OOYTTMBaHM caxapa Mo AeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, H3yUYE€HUE XUMHUYCCKUX CBOMCTB pa30aBiIeHHOMN CEPHOM
KHCJIOTHI, POBEJCHIE KAYeCTBEHHOM peakIuy Ha Cyb(aT-uoH 1 HAaOII0JeHe IpU3HaKa e€ mpo-
TEKaHUs; O3HaKOMJIEHHE ¢ (PM3MUECKUMHU CBOMCTBaMHU a30Ta, pochopa u ux coeinHEeHu
(BO3MOKHO HCIIOJIb30BaHKE BUIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yI0OpEeHNUH;
MoJIyuyeHue, coorpanue, paclio3HaBaHUE U U3yUYeHHE CBOMCTB aMMHaKa; MPOBEACHHE KaueCTBEHHBIX
peakiuii Ha HIOH aMMOHUS U (pocdaT-noH U U3ydeHre MPU3HAKOB UX MPOTEKAHUS, B3aUMO/ICHCTBHE
KOHIIEHTPUPOBAHHOMN a30THOM KUCJIOTHI C MEIbIO (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB);
M3yueHHe MOJIeNIel KPUCTAIIMUECKUX PeETOK anMasa, rpadura, QyniepeHa; 03HaKOMICHHE C
MIPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTHUBO-
rasa; rnoJiyueHue, COOnpaHue, paclio3HaBaHNE M N3yYEHHE CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEACHUE
KaueCTBEHHBIX peaklnuii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yYEHHE MPU3HAKOB UX NMPOTEKAHUS; 03-
HAaKOMJIEHHE C IPOAYKLHEN CHIMKATHON MPOMBILUIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4
o TeMe «BakHel11e HeMeTauTbl U UX COSAUHEHUs». MeTaibl U ux coeauHenus. O01mas xapak-
TEPUCTUKA XUMUYECKUX IEMEHTOB — METAJUIOB HA OCHOBAaHUU X M0J0keHus B [lepuoanueckoit
cucrteMe xumuieckux 3eMeHToB J1. V1. MenneneeBa u ctpoenust atoMoB. CTpoeHUE METaJlIOB.
Mertannnueckast CBsI3b U METAJUIMUECKask KpUCTAJIINYECKasl peéTka. DIEeKTPOXUMUYECKUH psiJ
HanpsoKeHUH MeTayioB. PU3NYECKUe U XUMUYECKHE CBOMCTBA MeTaluioB. O01Ire crocoObl momy-
YeHUsI MeTalIoB. [[oHsATHE O KOPPO3UU METAIIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnagsl (CTalb, 4YyT'yH, JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIUIEHHOCTH.
[lenounble MeTaiuIbL: TTON0XKEHUE B [leprnoanueckoi cucteme xumMuieckux 3aeMeHToB 1. M. Men-
JieNieeBa; CTPOEHUE UX aTOMOB; HaXoxk/AeHue B pupojie. Pusnueckrue U XUMUYECKUe CBOKCTBA (Ha
npumepe HaTpus U Kanust). OKCUIbl U TUIPOKCUIBI HATpUsl U Kanus. [I[puMeHeHne menoyHbIx Me-
TaJUIOB U UX coenuHeHuil. [llenoyno3eMenbHble METAIIBI MATHUN U KaJIbLIMIL: noJioxkeHue B [lepu-
OJIMYECKOM CHUCTEME XUMHUUYECKUX 31eMeHTOB J[. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXO0Xke-
HUe B npupoje. Puznueckre 1 XUMUUYECKHE CBOMCTBA MarHus M Kajablus. BaxkHelue coenune-
HUS KaJbLus (OKCUJ, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuii: nonoxenue B [lepuonnueckoit cucreme xumuueckux snemenToB J[. . Menpaeneesa;
CTpOEHHE aToMa; HaxOKJAeHHe B pupoje. Pu3nyeckue 1 XUMUYECKHE CBONCTBA AIFOMUHMS. AM-
¢doTepHbIe CBOMCTBA OKCHIA U THAPOKCH A amoMuHus. XKeneso: nonoxenue B [lepuoanyeckoit cu-
cTeMe XuMU4ecKkux ieMeHToB /1. 1. Menneneesa; ctpoeHue atoma; HaxoxaeHue B npupogae. du-
3MYECKHe U XUMUYEeCKUe cBoWcTBa xkene3a. Okcusl, ruapokcuabl u conu xkeneza(ll) u sxeneza(1ll),
UX COCTaB, CBOMCTBA U MOJIy4YeHHE. XUMUYECKUI 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMu Me-
TaJIJIOB U CIJIaBOB, MX (PU3NYECKUMHU CBOMCTBAMM; U3yUEHHE PE3YyIbTaTOB KOPPO3UH METAIIOB
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHATIOB), OCOOEHHOCTEN B3aUMOAECUCTBUS OKCUA KAJIbLIUS U
HaTpHs C BO/IOH (BO3MOYXHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB); UCCIIEI0BAaHHE CBOMCTB KECTKOM
BOJIbI; IIpOLIECCa TOPEHUS JKeJie3a B KUCIopo/ie (BO3MOKHO UCIIOJIb30BAHUE BUJICOMATEPHAIIOB);
MIPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEaKIMil Ha MOHBI (MarHus, Kajablus, allOMUHUS, INHKA,
xene3a(ll) u xeneza(Ill), menu(Il)); HaGnroaeHNE U oMHMCaHUE TPOIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAaMU HaTpHUs, Kalus U KaJbIs (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPHAIIOB); UCCIIEI0BaHHUE
amM(pOTEepHBIX CBOMCTB IMIPOKCH/IA ATFOMUHUS U TUAPOKCUIA IMHKA; PEIIEHUE IKCIIEPUMEHTaNb-
HBIX 33/1a4 10 Teme «BakHeime MeTalljibl U UX COeIMHEHMs». XUMHUS U OKpykatomas cpeaa. Ho-
BbI€ MaTepHalibl U TEXHOJIOruH. BellecTBa 1 MaTepualibl B IOBCETHEBHOM KU3HU YeNIOBEKa. XUMHUS
U 3710poBbe. be3onacHoe ucnob30BaHue BEIIECTB M XUMUUYECKUX peakluii B ObITy. IlepBas no-
MOIIb TPU XUMHUYECKHX 0KOTax M oTpaBieHusX. OCHOBBI IKOJIOTUUECKOI rpaMOTHOCTH. XUMUYE-
CKO€ 3arpsi3HEHUE OKPYKAIOILEH cpeibl (IIpeebHas 10MyCcTUMas KOHIIEHTPAs BEIIECTB —
[TJAK). Ponbs xuMuu B petieHUH 3K0JI0rHueckux npodiem. [IpupogHpie HCTOYHUKHN YTIIEBOJOPOIOB
(yrommb, IpUpOAHBIN Ta3, He(Th), MPOAYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIII-
JIEHHOCTU. XUMHYECKUN HKCIIEPUMEHT: H3y4eHHe 00pa3lioB MaTeprasoB (CTEKIIO, CIIaBbl METa-
JIOB, TIOJIMMEPHBIE MaTePUATIbI).

MexnpeameTrHble CBS3H



Peanusanus MeXNpeIMETHBIX CBA3EH MU U3yIeHUH XUMHUH B 9 Kilacce OCYIIECTBISIETCS Yepe3 Hc-
II0JIb30BAHUEC KAaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk U HOHHTHﬁ, ABJIAOIIUXCA CUCTEM-
HBIMH JJIs1 OT/ICJIbHBIX IPEJIMETOB €CTECTBEHHO-HAYYHOTO IKIIa. OOIIHe eCTeCTBEHHO-HAYYHbIC
MIOHSTHSI: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS, AaHATTN3, CHHTE3, KIIaCCU(UKAIINS, TIEPHOINY-
HOCTb, Ha0JIIOJICHUE, YKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHUE, TTAPHUKOBBIN
a¢dekr, TeXHONMOorHsI, MaTepuainbl. GU3MKA: MaTEPHsl, ATOM, HIEKTPOH, TPOTOH, HEUTPOH, HOH, HY-
KJIM ]I, ©30TOIIbI, PaJMOAKTUBHOCTD, MOJIEKYJIA, SJICKTPUUCCKHIA 3apsi/], IPOBOAHUKH, MOJTYIIPOBOI-
HUKH, JUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHHE BEIECTBa, a3,
pacTBOp, PACTBOPUMOCTb, KPUCTAJUTMYECKAs PELIETKA, CIUIABbI, PU3MUYCCKHUE BETMYMHBI, CTAHHIIbI
H3MEPEHHs, KOCMUYECKOE TPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, CosHIle. bruonorus: porocuuTes, 1abl-
xaHue, onocgepa, FKOCUCTEMA, MUHEPAIbHBIC YI0OPEHHUS, MUKPOJIEMEHTbI, MAKPOIJIEMEHTBI, MH-
TaTeNbHbBIE BemecTBa. ['eorpadus: armochepa, ruapocdepa, MUHEPAITBI, TOPHBIE TOPOIBI, TIOJE3-
HBIE HCKOTAeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.

TemaTn4eckoe IJIAHUPOBAHHE

Ne | Tema paznena KonnuecTBo yacos
8 knacc
1 | [lepBoHauyaibHBIE XUMUYECKUE TIOHATHUS 20
2 | Kucnopon. I'openue 6
3 | Bomopon. 3
4 | PactBopsl. Bona. 7
5 | KonuvecTBeHHBIE OTHOIICHUS B XUMHUH 4
6 | Baxnelmme KIacchl HEOPraHUIECKUX COSTMHEHUN 11
7 | Ilepuonuyeckuil 3aK0H U CTPOEHUE aTOMa 6
8 | Ctpoenus BemecTBa. XMMHYECKAS CBS3b 5
9 | PesepBHOE Bpems 5
O01mee KOJTHYECTBO YaCOB: 70
9 knace
1 | IoBropenue 3
2 | Knaccugukanust XAMHUYECKUX PEaKInid 7
3 | XuMHuecKue peakifuy B BOJHBIX PaCTBOPax 8
4 | Hemeramisl 2
5 | I'amorenst 5
6 | Kucnopon u cepa 6




7 | Azor u docdop 8
8 | Yriepon u kxpemHMIA 9
9 | Meramtsl (0o0mIast XapakTepUCTUKA) 13
10 | IlepBoHayanbpHBIC MPEACTABICHUS 00 OPraHMYECKUX BEIIECTBAX 3)
11 | Pe3epBHOE Bpems 2
O01ee KOJIUYECTBO YaCOB 68




