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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs COCTaBJICHA HA OCHOBE
TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YUETOM KOHIICTIUU NPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparernu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydalOIIUXCS CpelCTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpKAHUE, IPEyCMaTpUBaeT paclpelesIeHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM IPOorpamMmbl [0 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEPKaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BO3SMOKHOCTH TpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, a TaKKe TpeOOBaHUI K pe3yibTaTaM O0yYeHHUS] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHUPOBAHUS MUPOBO33pEHUsS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOM, MUIEBOM U HKOJIOTUYECKOM 0€3011acHOCTH, MPOOJIeM 3JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM ~ y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIUIEHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPHUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B OPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOUW I'PaMOTHOCTH 00YYaIOLIHXCS;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJAJ B D3KOJOTMYeckoe 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHbple HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS TNeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa30BaHHS OPUEHTHPOBAH HAa OCBOCHHUE
00yYaromKUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX TMOHATHIH XUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUM Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOHN CBSI3H;

— MPEICTaBICHUH 00 AMEKTPOIUTUUECKON TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpPUPOJIBL,
[EHHOCTHOTO OTHOIIICHHUS K HAYYHOMY 3HAHUIO U METOJ/IaM MMO3HaHUs B Hayke. M3yueHne Xxumuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHnr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESATEIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yu4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HayKu, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU MPaBUII O€30IaCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMsI Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00ydaroIuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHHe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HoOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETECHIIHH ), IMEIOIINX YHUBEPCAITBHOE 3HAYCHHE JIJIST PA3TMYHBIX BUIOB JCSITEIIBHOCTH;

— ¢gopmupoBanue o6mIel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBAThH SBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Ys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXCcs TYMAHHCTUYECKUX OTHOIICHHA, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHUHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHS CBOETO 3J0POBbS M OKPY’KAIOUIEH MPHUPOTHON
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO I CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIETO 00yUeHHS.



OO01ee YUCIIO YacoB, OTBEACHHBIX JUIS M3yUCHUS XUMHUHU HAa YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poib XMMHM B KM3HM 4YelOBEKa. XMMHs B CUCTEMe HayK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMeHTbl. CHMBOJBI XHMHYECKHX 3IJIEMEHTOB.
IIpocTble u cioXkHbIE BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusznueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakuuss ¥ e€ MpPU3HAKU. 3aKOH
COXpaHEHMS MACChl BEIIECTB. XUMHUUecKkue ypaBHeHHs. Kinaccudukaius XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0H, MpaBwiaMu paboThl B JabopaTtopuu W mpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, M3yYEHHE U onucaHue (U3NYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KMCIOTOMN) IBJIEHUH, HaOII0ieHNE
U ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasmokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu menu (), uszydenme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U ONHCaHue
pEe3yNbTaTOB IMPOBEACHUS OIBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHUE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B nmpupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcunel. Ilpumenenue xucnopoga. CrmocoObl TONydeHHUs KUCIOpoJa B Jadoparopuu U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE ypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOMauMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopoa — »snemMeHT M mpoctoe BemiecTBO. HaxoxnaeHue Bomopoaa B IPHUPOIE,
buznyecKre 1 XUMUYIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackimeHuele u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas 10 BellecTBa B
pacTBope. XUMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojne. 3arpsa3HeHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3yromue. Homenkiarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucinot. @usndyeckue 1 XUMHUYECKUE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa cozeil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXYy KJIACCAMH HEOPIraHUYECKUX COECITMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUuE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MPEKpAIICHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE WX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, pacliO3HaBaHHE U
U3ydeHHe CBOWCTB BOaoOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOCHHE O0O0pa3I[0B BEIIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOIIO/IEHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalau3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTANIBHBIX 33]1a4 10 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xummuuyeckux djementos JI. .
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKAUKA XUMHUECKUX OJlieMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIbI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCU/IBL.

Ilepuonnueckuii 3akoH. llepmoanyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux siemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3NUECKUA CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zorombsl. OnexktpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 31eMeHTOB [leproaudeckoil CHCTeMBI
. W. MenneneeBa. XapakTepHCTHKa XHUMHYECKOrO JJIEMEHTa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ilepunonnueckoro 3akona u [leproguyeckoil CUCTEMBI XUMUUYECKUX SJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE  peakuuu.  [Ipoueccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEeHUE, pEaKuu pa3yIoKEeHUs, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaKk ¥ MOHSTHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU U1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'0 LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUmoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrTpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHue BeIlecTBA: BHUIbl XUMHUYECKON CBS3M. THUNBI KPUCTALIMYECKUX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJjaccaM HEOPraHWYECKUX COEIMHEHUM, reHeTHdYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKUIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYaCTUIO KaTanuzaropa). JK30- U
AHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [lonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonsrme o
karanuse. IloHsTme o0 XxXumMuyeckoM paBHOBeCcHMH. @DakTOpBL, BIMSIONIME HAa CKOPOCTh
XUMHYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3IMYHBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAa HaTpHs),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakirii MOHHOTO oOMeHa (oOpa3zoBaHUE
OCaJKa, BbIICIIEHUE ra3a, o0O0pa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEpPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHEe, peaKUuu pPas3ioKEeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmiass xapakTepucTHka rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crernieHu okucieHus. CTtpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHUEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
U UX HaXO0XJACHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKHe CBOMCTBA MPOCTHIX BEILIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a Moidy4yeHUs cepHod KuciotTel. I[IpumeHnenue
cepHoit kucinoTel. Conu cepHON KUCTOTHI, KaueCTBEHHAs peakiusl Ha cynb(dar-uoH. Haxoxaenue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3yXa W BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-Tpymnmbel. OcCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Qusuveckue u
XUMUYECKHE CBOMCTBA. KpyroBopot a3zora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, noydyeHue u npumeHeHne. Coau aMMOHHUSL, UX (HU3NYECKUE U XUMUYECKUE CBOMCTRA,
npuMeHeHue. KauecTBeHHasi peaklusi Ha MOHBl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YEHUE,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuil. XuMHUYECKOe 3arpsi3HCHUE OKPYKAIOIIeH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHYECKHE CBOMcTBa, mosydeHue. Vcnosnb3zoBaHue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XUMU4eckue cBoictra. Ancopouus. Kpyropopot yriepoaa B Ipupoze.
Oxcuapl yriaepona, UX (pU3MYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOr0 TMOTEIUICHHs KJIMMaTa, MapHUKOBBINA 3(dekr. YrompHas Kuciora u eé
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMSIX YIJepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY M MPOMBIIITIEHHOCTH. [ToHsATHE 0 OMOJIOTMYECKH BaKHBIX BEIECTBAX:
KUpax, OesKax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B npupoje. OOumme mnpencraBieHuss o6 okcuge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolmue (U3NYecKue U XMMHUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHWE C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEpHUaoB), HaOdIofeHUWEe Tpouecca OOYyIVIMBaHUS  caxapa TOJ  JAeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaMHU a30Ta, gocdopa U HX COeTUHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHMMOJECICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUANIOB), M3YYEHHE MOJENIEH KpUCTANIMYECKUX PEMIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTUBOrasa, MojJyuyeHue, coOupaHue, paclo3HaBaHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, POBEJCHHUE KAaYeCTBEHHBIX PEaklMi Ha KapOoOHAT U
CHWJIMKAT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MPOIyKIHUEH
CUJIMKATHOM IPOMBILIIEHHOCTH, PELICHUE JKCIIEPUMEHTANIBHBIX 3aj1ad [0 TeMe «BakHelue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajiibl M UX COeIHMHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme Xxumudyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTrajinueckas CBSI3b W METAJIMYECKas KpUCTaUIMYecKast
peméTka. DJIEKTPOXUMUYECKUN PAl HAOpsOKEHUM MeTaioB. DU3MYECKME U XHMHUYECKHUE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTanb, YyryH, JIOPATIOMUHAN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: ookeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBl MarHUuil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupozae. PU3NUEeCKue U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeilmme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Tpupoje. Puznueckue U XMMUYECKHUE CBOWCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuMuU4eckux anemeHtoB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJb30BaHUE BHUIACOMATEPHATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHUE U ONMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHelIne MeTaIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. [lepBas moMomp MpU XUMHUYECKUX OXKOrax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas J0MyCTUMast KOHIIEHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIIABbl METAJIJIOB, MIOJUMEPHBIC MaTEpHAJIbI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYEHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCS] CHCTEMHBIMU TSI OTACJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJIEIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOTIOTHS, MAaTEPHAIIBL.

dusnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3MYCCKHE BEINYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUS
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE YY€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIAMU M HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUaOLIUXCS.

JIM9HOCTHBIE PE3YyJIbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACIIMPEHHUE OMBITA JACSITEILHOCTH Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGPOpPMAIUEl O MEepeoBbIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHUKATHBHOW  KOMIIETEHTHOCTHU B 0O0IIIECTBEHHO MOJIE3HOH,
y4eOHOMCCIICIOBATEILCKOM, TBOPYECKOM W JIPYTHMX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIBHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 337124,
BBITIOJTHEHUH XHUMHYECKUX OJKCIEPUMEHTOB, CO3JaHHM YUYEOHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW  KapTHHBI MHpa, NPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3SIX YelIOBEKa C MPHUPOIHON Cpeon, O posn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABJIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOMd, NOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHOM M HCCIEA0BATEIbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HATPABIEHHOCTU U YPOBHS O0y4YCHUS B HajbHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIECHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIii 00pa3 >KW3HHM, OCO3HAHUE MOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KypPeHHs), HEOOXOAMMOCTH COOIIOICHHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pPEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQeccHii U Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TPyAy U pe3yibTaTaM TPYJIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHON AeATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHCS B MPOdEeCCHOHATBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YIPOXKAOMIKUX 3JOPOBbIO U Y KU3HU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3yYECHUU XUMHH, JJIS PelleHus
3a]1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeOi, /Ui MOBBIIICHUS YPOBHS YKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PEIIecHUS
MMoCpeACTBOM MCTOAOB XUMHUH, SKOJIOTMYCCKOI'O MBIINUJIICHHA, YMCHHA PYKOBOJACTBOBATHCA MM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIbHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMI/IpOBaHI/Ifl
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHLUIN, runoresa, (akr, cUCTeMa,
MPOILIECC, IKCIIEPUMEHT U JPYTOeE.), KOTOPbIE UCMONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUeOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCAlbHblE yueOHblE NeNCTBUA (IIO3HABAaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue aeiicTBU:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEPUM Jid KIAcCCHU(PUKALUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHTh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MNPUMCHACMBIC B XUMHUH MOJCJIIbHBIC IMMPCACTABIICHUA — XUMHYECKUN 3HAK (CI/IMBOJ'I BHGMCHTa),
XUMHYecKkass (GopMylna M YpaBHEHHE XHMMHUYECKOH peakUuu — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4d, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh 00OOLICHHS W BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIHIO PA3IUNYHBIX BUIO0B
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COZIEp)KaHWs, CIPaBOYHBIE IMOCOOMsA, pecypchl VHTepHeTa), KpPUTHYECKH
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3IN4HbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMaIUU U
COOTBETCTBYIOILMX JIaHHBIX, HEOOXOAMMBIX ISl BBIIIOJIHEHUS YUYEOHBIX U IT03HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY MpencTaBICHUS
uH(pOpMalMd U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1a4yd HECIOXHBIMU CXEMaMH, JuarpaMMaMmy,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKON
NeSITeIbHOCTH HH(POPMALIMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X035 CTBA M TPaHCIIOpTa
Ha COCTOSIHME OKPYXKarollel MpUpOoaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BONpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHUS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHON 3a/1a4u;

YMEHHMsI IPEACTABIATh NOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JAEATEIbHOCTU B YCTHBIX
W THCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPE3yJbTaTOB BBIOJIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbLHOM U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUHN (00CYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/iesieHle KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CAaMOCTOATEIBHO ONPENENTh LIEIU ACSITEIbHOCTH, IJIAaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTh, BBIOMpPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M TO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUN INpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMHA 00 HM3y4aeMbIX OOBEKTaxX —
BEIECTBAX M PEaKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTara 3asBICHHON 1€y,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



oOy4aroIMMUCS Hay4yHbIC 3HAaHUS, YMEHUS U CIOCOObI JeicTBHH, cnenuduueckue A
OpeIMETHOW 00acTH «XUMHS», BUABI JESITEIPHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas J0Js XHUMHYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
oOMeHa, 9K30- U SHIAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpalKsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsI COCTaBi€HHS (OpMyn BelIecTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTpeNieNIATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OMHApPHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieNIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuogmyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOrazipo;

ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOABI, COOTHOCHUTH
o003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoauueckas cuctemMa XUMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AIIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XUMUUECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHHsI XUMUYECKHUX IIPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 10 (hopMysie COeTUHEHNs, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNe, CHUCTeMAaTH3alUI0, KIACCU(PUKAIUIO, BBISBICHHE NMPUYMHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIUH,
€CTCCTBCHHO-HAy4YHBIE  METOJbI ~ TO3HaHWS  —  HAONMIOJAeHWEe,  M3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYI0il U  J1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
u coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA M KHUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOU JOJIEN pacTBOPEHHOTO BEILIECTBA, IIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JIakMycC, peHondTaenH, METUIIOPAHK U JpyTue).

K koHny oOyueHus B 9 kiacce npeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKas peaKuus, XUMHUYECKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, MpeleibHO J0ImycTUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBIeHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeeNiaTh BaJEHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHWYEeCKHX COEJAMHEHHUSX, 3apsj HMOHA IO XUMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyto Gopmy [leprognueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas mnoAarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1ee YUCIIo AIEKTPOHOB U paclpeiesieHHue UX IO JIEKTPOHHBIM CJIOSM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX MEPUOJOB U TJIAaBHBIX HNOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCBHIBATh) OOLIMEe M cHenu(puyeckrne XHUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1eJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBaMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO JIEMEHTa 10 (popMysie COeTUHEHHS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI 0 YPABHEHUIO XMUMHUECKON peaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0OpyOBaHUEM, a TaK)Ke IpaBHUja OOpalleHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIITOJHEHUIO J1a00OPaTOPHBIX XUMHUYECKUX OIBITOB IO MOIY4YEHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKaT-, cyiab(dar-, TUJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHNEe, CHUCTEeMAaTU3allUIo, BBIABICHUE MNPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUI1 M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
11 €CTECTBO3HAHMS U IPAKTUYECKOU ) 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 15 1
peakuuu
Htoro no paznemny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Bosznyx. Kucnopon. [Tonsitie 06 5
' OKCHIaxX
Bonopoa.Ilonsitue o kucnorax u
2.2 8 1
COJISIX
Boxa. PactBopsl. [Tousarue 00
2.3 P 5 1 1
OCHOBaHMSIX
OCHOBHBIE KJIaCChI
24 . 11 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu




[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 7
XHUMHYECKUX djemMeHToB /I, U.
MenaeneeBa. CTpoeHue aToma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 8
BOCCTAHOBUTEJILHBIE PEAKITUN
Htoro no pazneny 15
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanyecTBo 4acosB

Ne i/ Konrposbusie  IIpakrnyeckue
MPOrpamMMbl Bcero
padoThI padoTsbI
Pa3zgea 1. BeniecTBO M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHUe 1 yroyOneHue 3HAaHUIA 5 1
' OCHOBHBIX Pa3/IeNoB Kypca § Kiiacca
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4
' peaxiuii
13 DNEeKTpOIUTHYECKAs TUCCOLHALINS. 3 1 1
' XUMHUYECKUE peakiiy B pacTBOpax
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
51 OO61mas xapakTepUCTHKa XUMUYECKUX 4 1
' aneMeHToB VIIA-rpymmebl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1
COEIIMHEHUS
OO0mmast XxapaKTepPUCTHKA XUMHIECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2
KPEeMHHUHN U UX COCTUHEHUS
Hroro 1o pasneny 25




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01111€e cBOMCTBA METAIIJIOB 4

3.2 Baxkueiimye Metasuibl 1 UX COSIUHEHUSI 16
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa 1 MmaTepuaisl B )KM3HU YEJIOBEKA 3
Hroro mo pazueny 3
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68













