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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl COCTaBJeHA Ha
OCHOBE TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHON MpOrpaMMbl
OCHOBHOTO 00111ero 00pa3oBanus, npeacrabieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
dbenepasbHON pabodeil TPOrpaMMbl BOCITUTAHUS M ¢ YUETOM KOHIICTIIIMH MPENOTaBaHUs
yueOHOro mpeaMera «XuMHs» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoi
denepanum.

[Iporpamma mo xumuu Ja€T MPEACTaBICHUE O LIENAX, OOLIEH cTpaTeruu o0ydeHus,
BOCITUTaHUS U Pa3BUTUs 00yYarOUIUXCsl CPEACTBAMU YUYEOHOrO MPEIMETA, YCTAaHABIMBAET
00s3aTENbHOE MPEIMETHOE COJIEp)KaHUE, MPEAYCMATPUBAET pPACHPEIEICHUE €ro Io
KJIacCcaM M CTPYKTYpPUPOBAHUE IO pa3/ieliaM U TEMaM MPOTPaMMBbI 110 XUMHH, OMPEAEISIET
KOJINYECTBEHHBIE M KAUYECTBEHHBIC XapAKTEPUCTUKU COJEPKAHUS, PEKOMEHAYEMYIO
MOCJIEA0BATEIbHOCTD U3YUEHUS XUMUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTUKM Y4eOHOro IpoIecca, BO3PACTHBIX OCOOCHHOCTEM OO0ydaronumxcs,
omnpenensieT BO3MOXKHOCTH IMpeAMeTa A1 pealu3alud TpeOOBaHU K pe3yJbpTaTaM
OCBOEHHUSI OCHOBHOH 00pa3oBaTeNbHOM MporpaMmbl Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, a Takke TPeOOBaHMI K pe3yjbTaTaM OOy4YEeHHsS XMMHHM Ha ypOBHE LieJiei
M3yYCHHS TpeJAMETa M OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBLHON JCSATEIBLHOCTH
00yy4aromerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHUWEe XUMHUM CIIYXKUT OCHOBOM Juisi  (OPMUPOBaHHMS  MHUPOBO33PEHUS
o0y4Jaromerocsi, ero MpeACTaBICHU O MaTepHaIbHOM €IWHCTBE MHpPA, BAXKHYIO POJb
UTPalOT POpMUPYEMbIE XUMHUEH TPENICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00
ABOJIIOLIMU BEILIECTB B MPUPOJE, O MyTSAX PEUICHUS TJIOOAIBbHBIX MPOOJIEM YCTOMYMBOIO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOW, SHEPIETUUYECKOM, IMHUILEBOM U SKOJOTHMYECKOU
0€30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUS.

N3yuyenne xumunn:

CIIOCOOCTBYET peanu3alii BO3MOXKHOCTEH /I caMOpa3BUTUS U (DHOpMUPOBAHUS
KYJIbTYPBI JINYHOCTH, €€ 00111ei U PyHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (QOPMHUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIOCOOHOCTEH
oOyyJaronmxcs, HAaBBIKOB ~ HMX  CAaMOCTOSITEIbHOW  Yy4eOHOW  JIeATEIHHOCTH,
AKCIIEPUMEHTATILHBIX U MCCIIEOBATEILCKUX YMEHUN, HEOOXOIUMBIX KaK B MOBCETHEBHON
KWU3HU, TaK U B IpO(PEeCCHOHATBLHON IeSATebHOCTH,

3HAKOMUT CO CHEUU(UKON HaydHOrO MBIIUICHHUS, 3aKIabIBA€T OCHOBBI IIEJIOCTHOTO
B3MUIsSiIa HA €IMHCTBO TMPHUPOJABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTalloM B
(hOpMHUPOBAHUN €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YyYarOIIUXCS;

croco0CTBYyeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K NPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIAJl B DKOJIOTMYECKOE OOpa3OBaHUE
00yJarommxcs.



JlaHHblE HampaBleHHs B OOy4YEHMM XUMHM OOECHeuMBarOTCs  Crelu(UKon
coJlepKaHusl y4eOHOro NpeaMeTa, KOTOPbIM SBISETCS MEJAaroru4ecky aganTHPOBAHHBIM
OTpakeHHeM 0a30BOY HAYKU XMMUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOIO 0OILEro 0Opa30BaHUS OpPUEHTHPOBAH Ha
OCBOEHME OOYyYalOlUMMHUCS CHCTEMbI [E€PBOHAUYAJIbHBIX IOHATUN XUMHUH, OCHOB
HEOPTaHUYECKOM XMMHM M HEKOTOPBIX OTACJBHBIX 3HAYUMMBIX MOHITUH OPraHHUYECKON
XUMUM.

CrtpykTypa coaepkaHHs MPOrpaMMbl IO XHUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 NTOAX0/a K €€ n3ydeHuro. CoaepkaHnue CKIaabIBaeTCs U3 CUCTEMBI IIOHATHH O
XUMHUYECKOM 3JIEMEHTE U BELLIECTBE U CUCTEMBI MMOHATHI 0 XUMHUYECKOM peakuuu. O0e 3T
CUCTEMBI CTPYKTYPHO OPTaHM30BAaHBI 110 MPUHIIUITY TIOCJIEI0BATEIBHOTO PAa3BUTUS 3HAHUU
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XHMUH;

— YY4EHHS O CTPOCHUM aTOMA U XUMHUYECKOH CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IMOJTYYECHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCJIEAOBATEIBHO OT OJIHOIO YPOBHS K JIPYyromy,
BBINIOJHAS (PYHKUMHM OOBSICHEHHS M IPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS M
BO3MOKHOCTEHN IIPAKTUYECKOTO IIPUMEHEHUS U ITOJIyYEHHUS U3Y4aeMBbIX BELIECTB.

OcBoeHue nporpaMMsbl M0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O
XUMHAYECKON COCTABJIAIONIEH HAyYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJIHI,
LICHHOCTHOT'O OTHOLIEHHUs K HAYYHOMY 3HAHMIO U METOJaM II0O3HAaHUsA B Hayke. M3ydenue
XUMHH TPOUCXOAUT C MPUBJICUECHUEM 3HAHUM M3 paHee U3yUYEHHBIX YYEOHBIX IMPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5-7 kmacce» u «dusnka. 7 Kmaccy.

[Ipn u3ydyeHUH XHMHH MPOUCXOAUT (HOPMHUPOBAHHME 3HAHMM OCHOB XUMHUYECKOU
HAayKd Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON AESATENbHOCTU
YesloBeKa U Kak OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbI. 3a7aua yueOHOro mpeamMera
COCTOMT B ()OPMHUPOBAHUU CHUCTEMBl XMMHUYECKHMX 3HAHUM — BaKHEWIMX (HaKTOB,
MOHSATUM, 3aKOHOB M  TEOPETUYECKHX  MOJOKEHUM, JOCTYMHBIX  000OIIEeHUN
MHPOBO33PEHYECKOI0 XapakTepa, si3bIka HAyKH, B MPUOOLIEHUH K HAyYHBIM METOJIaM
MO3HAHUS TIPU U3YYEHUH BEIECTB U XMMHUECKUX peakiui, B GOpMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHUH W HX NPUMEHEHHH B Y4YeOHO-TIO3HABaTEJIbHON U ydeOHO-
HCCIIEIOBATENIbCKOM  JIEATENbHOCTH, OCBOGHUHU TMpaBWJI O€30MacCHOTO OOpalieHus C
BEILIECTBAMH B ITOBCEIHEBHOM JKU3HHU.

[Ipy wu3yyeHMH XUMHM Ha YPOBHE OCHOBHOTO 0O0IIEro o0Opa3oBaHMsS BaKHOE
3HaYeHHUe NMPUOOPENN TaKUe LI, KakK:

—  (opmupoBaHME  WHTEUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYAHMYECTBY, CAMOCTOSITEJIbHOMY  MPHUHATHIO  PEILICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;



— HaIpaBJIEHHOCTh OOYYEHMs] HAa CHUCTEMATHYECKOE MPHUOOILIEHUE 00ydYarolmuxcs K
CaMOCTOSITEJIbHOM TO3HABATENbHOM AEATEIbHOCTH, HAYYHBIM METOJAM ITO3HAHMS,
(bopMUPYIOIIMM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecreyeHue yciIoBUH, CIIOCOOCTBYIONINX MPUOOPETEHUIO 00YUIAIONTUMUCS OTIBITA
pPa3HOOOpa3HOW JICSATENIbHOCTH, TIO3HAHUS M CaMONO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIMI), UMEIONIMX YHUBEPCAIbHOE 3HAUYEHHUE AJIA PA3JIUYHBIX BUJIOB
NEATEIIbHOCTH;

— hopmupoBaHue 001IeH GYyHKIIMOHATHPHOU M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B
TOM YHCJIC YMEHUU OOBSCHATH W OIICHWBATH SIBIICHUS OKPYKAIOIIETO MHUpPA, HCIOIb3YS
3HAHUSA U OIBIT, MOJYYEHHBbIE NPU HU3YYECHUU XUMHUH, MPUMEHSITHh UX TPU PEIICHUU
po0JieM B TOBCETHEBHOM )XKM3HU U TPYAOBOM IESATEILHOCTH;

— QopMupoBanue y o0OydYalOIIMXCd TYMaHUCTUYECKHX OTHOIICHHWH, MOHUMaHUs
IIEHHOCTH XUMHUYECKUX 3HAaHUW i1 BBIPAOOTKH HSKOJIOTHYECKH 11€7ec000pa3HOTo
MOBEJICHUSI B OBITY M TPYJOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY’KarolEel IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIIMTaHUIO HAa OCHOBE YCBOCHHS OOIICYETIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY NMPOGUIIS U HAPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUS.

OOmee yucao 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XMMUU HA YPOBHE OCHOBHOTO
oO1iero oopa3oBaHusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HEJIEIIO), B
9 xiacce — 68 yacoB (2 4aca B HEJIEIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Porb XMMuK B )KU3HU 4YEIIOBEKA. XUMUSA B CHCTEME HayK. Tena u
BellecTBa. OU3NUECKUe CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BemiecTB. [lonsaTue o
METOJIaX O03HaHUs B XuMUU. YucThie BeniecTBa U cmecu. CocoObl pa3eieHus cMecei.

ATOMBI U MOJNEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocTeie U ClIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudgeckass ¢GopMyna. BameHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemiecTB. OTHOocuTenbHass aTomMHas wacca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KonunuectBo BemectBa. Moibs. Mossipaas macca. B3anmMocBs3b KOIMYECTBa, MacChl U
Yyyciia CTPYKTYPHBIX €AMHHI] BemiectBa. Pacuérel mo d¢opMmynaM XHMHYECKHX
COCIMHECHUM.

OU3NYECKUE U XUMHUYECKHUE SIBJICHUS. XUMUAYECKAsl PEaKus U €€ MpU3HAKU. 3aKOH
COXpaHEHUs Macchl BeIECTB. XHUMHYECKUE ypaBHeHHUsA. Kiaccudukaruss XUMHUYECKHX
peakiuii (COeTMHEHUS, pa3JIoKEeHUSs, 3aMeIeHNsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOM TMOCyJ0il, mNpaBwiamMu padOThl B JlabopaTopuu U
npuéMamMu oOpalleHusi ¢ JIabOpaTOPHBIM OOOPYJIOBAHUEM, HW3YUYCHUE U OINHUCAHUE
(hU3UYECKUX CBOMCTB 0Opa3IlOB HEOPTraHWUYECKUX BEIIECTB, HAOIIOJCHHE (PU3MUESCKUX
(ru1aBiieHHE BOCKA, TastHUE JIbJla, paCTUpPAaHUE caxapa B CTYIKE, KUTIEHUE U KOHACHCAITUs
BOJIbI) W XUMHMUYECKHMX (TOpEHHME CBEUM, TMPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aUMOJICHCTBME MeJa C KHCIOTOW) SIBICHUWM, HAOJMIOIEHHE M ONHCAHHE NPU3HAKOB
MPOTEKAHUSI XUMHUYECKUX peakiui (pa3lioxKEHUe caxapa, B3aUMOACHCTBHE CEpPHOMI
KHCIIOTBI C XJOpUAOM Oapusi, paznoxkenue ruapokcuga meau (1) mpu warpeBanuw,
B3auUMOJIeicTBHE >Kere3a ¢ pactBopoM conu meau (Il), uzydyenue crnocoOoB pazaeneHus
cCMeceil: ¢ TMOMOUIbI0 MarHuta, (QUILTPOBAHWE, BbINIAPUBAHUE, JIUCTUIUIALIMS,
xpomatorpadusi, TPOBEJACHUE OYUCTKU IOBAPEHHOW COJIM, HAOMIOJCHUE W OINHUCAHUE
pe3yJbTaTOB TMPOBEACHUS OMNbITA, WILIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAaCChl,
CO3/ITaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

BakHeniuue npeacTraBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. KHCI0po — 3JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B mpupojie, PpuU3MUECKHe M XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxkcunpl. Ilpumenenue xucmopomga. CmocoObl TMOMy4YEeHUS KHCIOPOJa B
nabopaTtopud u mnpombiieHHOCTH. KpyroBopoT kucimopoma B mpupoae. O30H —
aJUIOTpONHAs MOIU(PUKAIINSA KUCIOPOa.

TernoBoit 3PpexkT XUMUUECKOW peakluu, TEPMOXMMHYECKUE YpaBHEHUS, 3K30- U
SHJOTEPMUYECKHE peaKIu. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3yXa, YCUICHUE
MapHUKOBOTO 3 (eKTa, pa3pyIieHne 030HOBOTO CIIOS.



Bonopon — snemeHT M mpocrtoe BemecTBO. HaxoxkaeHune Boaopoja B MPUPOZE,
bu3MYecKue W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIMOCOOBI moydeHus. Kucmorer u
COJIH.

MosipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckrue cBOMCTBA BoAbl. Boma kak pactBoputelnb. PactBopel. HacekllieHHbIE 1
HEHACBIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BeliecTB B Bojae. MaccoBast 40JIsI BEHIECTBA B
pactBope. XuMuueckue cBoicTtBa Bojbl. OcHoBaHus. Pojib pacTBOpPOB B MpUpoOJE U B
XKU3HU yenoBeka. KpyroBopot Bojabl B npupoje. 3arpsi3HeHre NpupoiHbIX Boj. OxpaHa u
OYHCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranndyeckux coeauHenuii. Okcuapl. Knaccudukanust okcuaos:
coseoOpaszyrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) U HecoJeoOpasyromue.
Homenknarypa oxcupgoB. dusznyeckue U XMMHUYECKHE CBOMCTBA OKCUAOB. [lomyuenue
OKCHUJOB.

OcHoBanus. Knaccudukanusi ocHOBaHUMN: IMIENTOYM U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenknarypa ocHoBaHuii. @Pu3MyecKkMe MW XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[Tosryuenne ocHOBaHUM.

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucior. Pusznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Psan akruBHocTH meraimnoB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. @PU3NYECKHE MW XHMHUYECKHME CBOMCTBA COJIEH.
ITonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumMennt.

KAQUECTBEHHOE ONPEAECICHUE COJEPKAHUSA KHUCIOPOJAa B BO3IyXe, IOJYYCHHUE,
coOupaHue, pacrno3HaBaHWE U  M3YYEHUE CBOMCTB  KHUCIOpOJa, HAOJIOJICHUE
B3aMMOJECHUCTBUSA BEUIECTB C KUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHS W MPEKPALICHHS
ropeans (mokapa), O3HAKOMJICHHE C 0Opa3llaMH OKCHJOB M OIKMCAaHHWE WX CBOMCTB,
MoJIydeHue, COOMpaHHMe, pacro3HABaHWE W U3YYEHUE CBOWMCTB BoOjaOpoJa (TOpEHHE),
B3aumojeiicteue Bomopoga ¢ okcugom Mmenu (II)  (Bo3mokHO —wHCTHONB30BaHHE
BHJICOMaTEpHUANIOB), HAOJIOACHUE 00PA3II0B BEIIECTB KOJIMUYECTBOM | MOJIb, HCCIIEIOBaHUE
OCOOCHHOCTEM pPacTBOPEHHUS BEILECTB C PA3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHHE
PACTBOPOB C ONMPEAECIEHHON MACCOBOM JI0JIC paCTBOPEHHOTO BEIIECTBA, B3AUMOJICHCTBUE
BOJbl C MeTaulamMu  (HaTpueM W KaiblueM) (BO3MOXKHO  HCIIOJb30BaHUE
BHUJICOMATEPHUAJIOB), HCCJIEIOBAaHUE OOpPAa3I0OB HEOPTraHWYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB, HAOJIIOJICHUE W3MEHEHMS OKpacKd WHAMKATOPOB B pacTBOpax KHUCIOT U
nienoyeil, ulyuenue B3aummoencTeus okcuaa meau (Il) ¢ pactBopom cepHOil KUCHOTHI,
KHUCJIOT C METAJUIAMH, PEAKIMKA HEUTpaIu3alru, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHMHM,
BBITECHEHUE OJHOTO METajlsla IPYTUM U3 PacTBOpa COJM, PEIICHUE SKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaXkHenre KJIacChl HEOPTaHUYECKUX COCTMHEHUID.



IMepuoanueckuii 3akoH u Ilepuoauyeckas cucreMa XUMHUYECKHUX jIeMeHTOB /I,
N. MenpgeneeBa. CrpoeHue aroMoB. XHMHYeCKas CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[lepBble MOMBITKK KiIacCU(UKAIMU XUMUYECKHX 3JIeMEHTOB. lloHsTHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOre€Hbl, THEPTHHIC
ras3pl). JJIE€MEHTBI, KOTOpbIe 00pa3zyIoT aM(pOTEpHbIE OKCUABI U TUAPOKCHUIBIL.

Ilepnognueckuit 3akoH. llepmoanueckass cucrema XuUMUYeCKHX 3aeMeHTOB J[. H.
Menpneneesa. Kopotkonepuoanas u JyinHHOIIEpUoaHas popmbl [leproanueckoi cucTeMsl
xumndeckux aneMeHTtoB J[. Y. Menneneesa. [lepuoasl u rpynnel. @U3HYECKUNA CMBICT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX sjaep. M3orombl. Onextpossl. CtpoeHue
ANIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIeMeHTOB llepmonnueckoi
cuctembl [[. WM. MeHnneneeBa. XapakKTepUCTHKAa XUMHUUYECKOTO »JJIEMEHTA IO €ro
nonoxxeHuro B [lepuoguueckon cucreme /. . Menaeneena.

3aKOHOMEpPHOCTM  HM3MEHEHHUSI paadyca aTOMOB  XUMHUYECKUX  DJIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIaM U MEPUOIaM.

3nauenne Ilepuomnueckoro 3axkoHa u llepuognueckod CHCTEMBI XUMHYECKUX
AJIEMEHTOB JIJIsl pa3BUTHUA HayKu U npakTuku. 1. 1. MenaeneeB — yd€Hblil U rpakIaHUH.

Xumuueckas — cBs3b.  KoBaneHTtHass  (moJjisipHass M HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. MIOHHAs CBSA3b.

Crenenb oxucieHud. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchbl
OKHCIIEHHS] U BOCCTAHOBIICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4deHre o0pa3lioB BEIECTB METAJUIOB U HEMETAJIJIOB, B3aUMOJICHCTBHE THAPOKCHIA
LIMHKAa C pPacTBOpPaMH KHCJIOT M WIENOYEH, MPOBENECHUE OIBITOB, WIUTIOCTPUPYIOIINAX
MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUuid (TOpEHHE, PEaKIUU Pa3IoKEeHHUS,
COCJITMHEHUS).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNpeaMETHBIX CBsS3€d MpU H3YYEHUHM XUMHUA B 8 KJacce
OCYULIECTBJISIETCS Yepe3 UCMOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IMOHATUMN, TaK U
TIOHSATUM, SIBJISFOIUXCSI CUCTEMHBIMH JJISI OTJICNbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mme ecTecCTBEeHHO-HAYYHbIE MOHATUS: HAy4YHBIA (haKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaluu3, CHUHTE3, KiIaccuuKauus, TMEePUOJAUYHOCTh, HAONIOJEHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.

®dusuka: marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HMOH, HYKIHWJ, HU30TOIIHI,
PaAMOAaKTUBHOCTh, MOJICKYJIA, DJICKTPUUCCKUN 3apsijl, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHME BEIECTBA, ra3, (U3WYECKHWE BEIMYMHBI, CIUHUIBI H3MEPEHHUs, KOCMOC,
I1aHeTsl, 3BE3/1b1, ComHIIE.

buonorus: porocunres, apixanue, ouocdepa.



['eorpadusi: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE MOPOJIbI, IOJE3HbIE
HCKOIIA€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuonnueckuit 3akoH. Ilepuomnueckas cucremMa XuMuUueckux dsiiemeHtos /I, .
MenpneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaIbLUHSI U UX COCAUHEHUNA B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B lleprnoanueckon cHCTEME U CTPOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUIAbl XUMHUYECKOM CBSI3U. THUIIBI KPUCTAUIMUYECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEIIIECTBA OT THUIA KPUCTALUINYECKON PEMIETKHA U BUJIa XUMUYECKON
CBSI3H.

Kiaccudukanust 1 HoMeHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCA K Pa3JIM4YHBIM KJaccaM HEOPraHMYECKUX COCIUHEHUH,
TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuUMHUECKMX peakiuil MO pa3IMYHbIM MpU3HaKaM (M0 YHUCIy U
COCTaBY YYaCTBYIOUIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO
CTEMEHEW OKHUCICHHS XUMHYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
Katanu3aTopa). JK30- U SJHIOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE YPaBHEHHUS.

[lonsitue o ckopoctn xumudeckod peakiuu. IloHarue o0 o00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHE O TOMOTE€HHBIX M TETEPOTrCHHBIX
peakuusx. Ilonstue o karanuze. [loHATHE O XHMMHUYECKOM paBHOBECHMU. PDaKTOpBHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOMN PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIIMH, JICKTPOHHBIN OalaHC OKUCITUTEIHHO-
BOCCTAaHOBUTEIBHOU pEeaKLnH. CocraBnenue YPaBHEHUU OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJb30BAaHMEM METO/1a AIEKTPOHHOTO OasiaHca.

Teopust DNEKTPOJUTHUYECKONM JUCCOLUMALMMU. OJEKTPOIUTBI M HEIIEKTPOJIUTHIL.
Katnonsl, aHuoHbl. MeXaHM3M [HCCOLUMAIIMU BEIIECTB C PAa3JIMYHBIMU BHIAMU
XUMHUYeCcKoil cBsizu. CteneHb aucconuanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiuu wnonHHOTO OOMEHa. YCIOBHS TPOTEKaHWS pPEaKIMii HMOHHOTO OOMEHa,
MOJIHBIE Y COKPAlIEHHbIC MOHHBIC ypaBHEHUs peakuuii. CBOMCTBA KHUCJIOT, OCHOBAHUN U
COJIE B CBETE MPEACTaBICHUM 00 HIEKTPOJMTHYECKON aucconuainuu. KauecTBeHHBIC
peakunu Ha UoHBL. [IoHsATHE O THIpOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHUE C MOJICJISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTAaHUYECKUX BEIIECTB —
METaJUIOB U HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB (XJOpUIa HATpHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTA XMMHUUYECKOW PEAKIIUU OT BO3IECUCTBUS PA3IUUYHbBIX
(akTOpoB, HCCIENIOBAHWE DJIEKTPONPOBOJIHOCTA PACTBOPOB  BEMIECTB, TMpolecca
JTUCCOLMAIIMY KUCIIOT, IIE04eil U cojiel (BO3MOXKHO MCIIOJIb30BaHUE BUIEO MAaTEpUAJIOB),
MPOBEICHUE OINbBITOB, WUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUA PEAKIMUNA HOHHOIO
obmeHa (oOpa3oBaHME OcCajKa, BBIJCICHUE Tra3a, o0Opa3oBaHWE BOMAbI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUNA (TOpeHue,



pEaklMi Pa3JIOKEHMs, COEAUHEHUs), pacliO3HABAaHUE HEOPraHMYECKUX BEIIECTB C
MTOMOILIBIO KAYECTBEHHBIX PEAKLIMI Ha NOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3aa4.

Hemeranibl U MX coeiMHEHUA

OO6mas xapakrepucTuka rajqoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE
creneHu okucienus. Ctpoenre u GU3NUEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XHUMHUYECKUE CBOMCTBA HAa MPUMEpPE XJIopa (B3aUMOJEHCTBHE C METAINIAMU, HEMETAJUIAMH,
niesoyamu). XsopoBogopona. ConsiHas KHCIOTa, XUMUYECKHME CBOMCTBA, MOJYy4YEHHE,
IpUMEHeHue. [lericTBUE XJopa M XJIOPOBOJOPOJA HAa OPraHM3M YeloBeKa. Baxuenmmue
XJIOPHUJIBI U UX HAXO0XKJICHHUE B MPUPO/IE.

O6mas xapakrepuctuka 351eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe cTeneHn okucieHusi. CTpoeHne u PU3NIeCKUe CBOMCTBA MPOCTHIX BEUIECTB
— KHCJIOpOJa U cepbl. AJUIOTPONHbIE MOAM(DUKAIMU KUCIOPOAAa U Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOOPOJ, CTPOCHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA. OKCHIBI
cepbl KaK TPEJICTaBUTENIM KHCIOTHBIX OKcuaoB. CepHas Kuciota, (usuyeckue u
XUMHUYECKHUE CBOMCTBa (0OIIME Kak MpeICTaBUTENs Kiacca KHUCIOT U creuupuyeckue).
XHUMHYECKUE PEAKLIUH, JIEKAIINE B OCHOBE MPOMBIIIEHHOTO CI1Ooc00a MOMy4YeHUsI CEPHOU
KkucnoTel. [IpuMenenne cepHoil KUCIo0Thl. CONMM CEPHOM KHUCJIOTHI, KAUECTBEHHAS PEAKIIMS
Ha cynbdar-uoH. Haxoxnaenue ceppl U €€ COeAMHEHUH B MNpupoge. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOILIEH Cpe/ibl COETMHEHUSIMU cepbl (KUCIOTHBIE I0K/IU, 3arpsiI3HEHUE
BO3/yXa U BOJJOEMOB), CTOCOOBI €ro MPeI0TBPAIICHUS.

O6mas xapaktepuctuka 3meMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, pacnpoCTpaHEHHE B MpuUpoje, (PU3NUYECKue U
XUMHUecKue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (U3HYECKUe U
XUMHUYECKHUE CBOMCTBA, MOJlydeHHe U npuMeHeHue. Coild aMMOHHMS, UX (U3HYECKUE U
XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiys Ha MOHbl aMMOHUs. A30THas
KUCJIOoTa, €€ moJiydeHue, GQu3nueckue W XUMHUYECKHE CBOMCTBa (00mIMe Kak
IpeJICTaBUTENs Kiacca KUCIOT M crneuuduueckue). Mcnoab3oBanue HUTPATOB M COJEH
aMMOHUS B KaUe€CTBE MUHEPAIBbHBIX yI00peHUid. XMMUYECKOE 3arpsi3HEHUE OKpPYKaIolen
Cpelbl COEIMHEHMSMHU a30Ta (KHCIIOTHBIE [IOXKIM, 3arpsA3HEHUE BO3JyXa, MOYBBI M
Bof0éMOB). Docdop, amoTponHsle Moaudukanuu dpochopa, GU3NIECKue 1 XUMUIECKUE
cBoiictBa. Oxcun ¢ocdopa (V) u dochopnas xuciora, pu3MUECKUEe U XUMUYECKUE
cBolicTBa, monydenue. Mcnonp3zoBanue hocdaroB B kauecTBE MUHEPAIBHBIX YI00pEHUI.

O6mras xapakrepuctuka 35eMeHTOB |V A-rpymnmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE  CTENEHU  OKHUCIEHMs.  YTJIepoA, aUIOTPONHbIE  MOAU(PHUKALINH,
pacripocTpaHeHrue B mpupoje, (GU3MYECKHe M XUMHUYECKHE CBOMCTBa. AjcopOius.
Kpyrosopotr yriaepoga B mpupoge. Okcuipl yriepoaa, ux (pu3anyeckue U XUMHUYECKUE
CBOMCTBA, JIEMCTBHE HA YKUBBIE OPraHU3MBbI, MOJYUYEHUE M MPUMEHEHUE. DKOJIOTMYECKUE
mpoOJIeMBbl, CBs3aHHBIE ¢ OoKcuaoMm yriepona (1V), runoresa rio0anbHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIA 3(p@deKkT. YrojbHas KuciaoTa U €€ CcoJiu, UX (PU3NYEeCKHue u
XUMHUYECKUE CBOICTBA, MOJyYeHUEe U npuMeHenne. KauecTBeHHast peakiusi Ha KapOoHart-



noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MMPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHble TOHATHUS 00 OpPraHMYECKHX BEHIECTBAX KAaK O COCAMHEHHUAX
yriaepojga (MeTaH, STaH, JTWJICH, alleTWIeH, 3TaHOJ], TIULEPUH, YKCYyCHas KHCIIOTA).
[IpupoaHbie UCTOYHUKHU YTIIEBOJOPOAOB (Yroiib, MPUPOAHBINA ra3, HedTh), MPOAYKTHI MX
nepepaboTku (O€H3WH), UX POJb B OBITY W IPOMBITIUICHHOCTH. [loHSATHE 0 OMOIOTHYECKH
BAXHBIX BEIIECTBAX: >XHMpaxX, Oelkax, YrJieBoJaX — M HMX pPOJM B JKU3HU YeEJIOBEKA.
MarepuanbHOE €JUHCTBO OPIAHUYECKUX U HEOPraHUYECKUX COCTMHEHUN.

Kpemnuuii, ero ¢usznueckre u XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE M MPUMEHEHUE.
Coenunenusi kpemHust B nipupoze. OOmue npeacraBienus o0 okcuae kpemuus (1V) u
KpeMHHEBOW KucioTe. CHIMKATBI, MX HWCIOJIb30BAaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
BaxHeiiline CTpoOUTENbHBIE MaTepUalibl: KE€pamMuKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpoGnembl G€30macHOro MCMONb30BaHUS CTPOUTENBHBIX MaTepUalioB B
ITOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE OOpa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISHOW KHCJIOTHI,
MIPOBE/ICHUE KAaYECTBEHHBIX PEaKIUil Ha XJIOPUA-HOHBI UM HaONIOAEHUE MPU3HAKOB MX
MPOTEKAaHUSs, ONBITHI, OTPAXKAIOIIUE (PU3NUECKHE U XUMUYECKHUE CBOMCTBA rajJOreHOB U UX
COEIMHEHMH (BO3MOYXHO MCIOIb30BaHUE BUAEOMATEPHUAIIOB), 03HAKOMJIEHHE C 00pa3amMu
XJIOpUJOB (TaJOT€HHUJIOB), O3HAKOMIIGHHE C oOpa3liamMu cepbl U €€ COCAMHEHUSIMU
(BO3MOXHO HCHOJB30BAHME BHUIEOMATEpUAIOB), HaOJIOJIEHUE TMpolecca OOyIrIIMBaHUS
caxapa MoJi JIeCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, MU3YYEHUE XUMUYECKHUX
CBOMCTB pa30aBJICHHONW CEpPHOW KHCIOThI, MPOBEICHUE KAueCTBEHHOW peaklud Ha
cynbdar-uoH u HabOIOJIEHUE TPU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBolicTBaMH a3oTa, ¢ochopa U UX COECAUHEHUM (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHANIOB), oOOpa3lamMu a30THbIX M (OChOpHBIX yAOOpEHHH, MOJyYeHHUe,
coOupanue, pacrno3HaBaHWE W W3Y4YEHHWE CBOMCTB aMMHaKa, MPOBEICHHE KAaYeCTBEHHBIX
peaknmii Ha MOH aMMOHUSA U (ocharT-uOH W U3YYCHHE NPU3HAKOB UX MPOTEKAHMUS,
B3aUMOJICCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJCOMATEPUATIOB), M3yUYEHHUE MOJENEH KPUCTAJUIMUYECKUX PEIIETOK
anmasa, rpadura, QysuiepeHa, 03HAKOMJIEHHE C TPOIECCOM aACOpPOIUU PACTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTA3a, TOJyYEHHUE, COOMpPaHHUE,
pacno3HaBaHHE M W3YYEHUE CBOMCTB YIVIEKMCIOrO Ta3a, IPOBENECHHE KayeCTBEHHBIX
peakuuii Ha KapOOHAaT W CHUJIMKAT-MOHbI W M3yYE€HHE TNPU3HAKOB MX MPOTEKAHMUS,
O03HAKOMJICHUE c POAYKIUEN CUJINKATHOU IIPOMBIIIUIEHHOCTH,  pELIEHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHelilne HeMeTasuibl U UX COSAMHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO0mrast XxapakTepucTUKa XUMHUYECKHX JJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX
noJjioxkeHust B Ilepuonnueckor cucreme xumuueckux sneMeHToB [[. M. MenneneeBa u
cTtpoeHus aroMoB. CTpoeHwe MeTalioB. MeTamnuyeckas CBsi3b U METaJUIMYecKas
KpUCTAJUIMYECKasi pemeTKa. OJNEKTPOXMMUYECKUA P HANpsDKEHUH  METaJUIOB.



duznyeckre U XUMHUYECKHE CBOMCTBA MeTauioB. O0IIKe CrOCOObI MOTYUYEHUsT METAILIOB.
[TonsiTHEe 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuraBbl
(cTanb, 9yTyH, TIOpaTIOMUHAN, OPOH3a) U UX MIPUMEHEHHE B OBITY U MTPOMBITIUICHHOCTH.

[I{enoynple MeTaJUIbl: mMOJOKEHUME B llepuonnueckoll cHCTEME XHMHUYECKHX
sanementoB JI. WM. MeHneneeBa, CTpOE€HHME KX AaTOMOB, HAxXO0XICHUE B MPHUPOJIE.
dusznyeckre W XHUMHYECKHE CBOWcTBa (Ha mnpumepe HaTpus U Kanus). OKCuasl U
TUAPOKCUBI HATpUS U Kanus. [I[puMeHeHre MeI0UHbIX METAIIOB U UX COCTUHECHMUIA.

[I{eroyHO3EeMENBbHBIE METAJUIBI MAarHUW M KaJbLUU: MOJ0KEeHUE B llepmogmueckon
CUCTEeMe XUMHYECKHX 3eMeHTOB [[. 1. MenneneeBa, CTpOCHHE UX aTOMOB, HAXOXKJIEHUE B
npupoje. Duznueckue M XHUMHYECKHE CBOMCTBA MarHvsl WM Kaiblus. BaxkHeiimue
coeIMHEHUs Kanblusa (OKCcHUI, THUAPOKCUA, coiu). JKECTKOCTH BOJBI M CHOCOOBI €€
YCTpaHEHUS.

AmomuHuii: nosoxenue B [leproauueckoil cucteMe xuMuueckux 3inemeHToB /. 1.
MenzeneeBa, CTpoeHHE aroma, HaxoxiaeHue B mnpupoae. dusznueckne U XUMHUYECKUE
CBOMCTBa aTtOMUHUS. AM(POTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A ATFOMUHHUS.

Kenezo: nonoxenue B Ilepuonnueckoil cucreme XuUMuyeckux snemeHToB [[. .
MenpaeneeBa, CTpOCHME aToma, HaxoXAcHHWE B mpupoae. Duszndeckne U XUMHYECKUE
cBoiicTBa xeneza. Okcunpl, ruapokcuasl U conu xenesa (1) u xenesa (11l), ux cocras,
CBOWCTBA U IOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C 00pa3laMM METAUIOB M CIUIaBOB, WX (DU3UYECKUMHU CBOWCTBAMHU,
W3y4YEHUE  PE3yJbTAaTOB  KOPPO3WH  METAIUIOB (BO3MOXKHO  HCIIOJIB30BaHUE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KaJbLIUS U HATPHUS C BOAOU
(BO3MOKHO HCIIOIB30BAHUE BHJIEOMATEPHAIIOB), UCCIIEIOBAHNE CBOWCTB KECTKOW BOJIBI,
mpoIiecca ropeHus xeje3a B KUCJIO0poie (BO3MOXKHO HCMOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKaHUsI KAYECTBEHHBIX PEaKIMil HA MOHBI: MarHus, KaJblUs, aTFOMUHMUS,
nuuka, xene3a (II) u xenesa (lll), mequ (ll), HaGnroneHUE U omMCaHHWE MPOILIECCOB
OKpallluBaHUs TJIAMEHU MOHAMH HATpUsl, KalIus M KalblKsg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEIOBaHUE aM(pOTEPHBIX CBOWMCTB THUIPOKCHIA ATIOMHUHUS H
TUIPOKCHUAA IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaKHENIINe METalITbI
Y UX COCTMHEHUS.

XuMus M OKpYKAKOLIAfA cpeaa

BemectBa wu wmarepuanbl B NOBCEJHEBHOM KHU3HM 4YeJIOBEKa. be3omacHoe
WCIIOJB30BaHME BEIIECTB M XUMHUYECKUX peakiui B ObiTy. IlepBas momoinb mpu
XUMUUYECKUX 0)KOTraxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyXKawImled cpeabl (mpefenbHas —J0MyCcTUMAas
KOHIIeHTpaiusi BemiecTtB, nanee — [I[JIK). Poib XuMuM B pEHIEHUH SKOJOTHYECKUX
mpo0em.

Xumuueckuii IKChepumenm:

U3ydeHUue o0pa3loB MaTepualioB (CTEKIO, CIUIaBbl METAJUIOB, IOJMMEpPHbIE
MaTepuabl).



Meosrcnpeomemnule ceasu

Peanuzamusi MeXIpeAMETHBIX CBsI3ed NpH U3YYeHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS UepPE3 UCIOIB30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MTOHITHIA, TaK U
HOHSATHH, SBISIOMIMXCS CUCTEMHBIMH IS OTIENBbHBIX HMPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKIIA.

OO01Iue ecTecTBEHHO-HAyYHbIE MOHATHSA: HAy4YHBIM (haKT, TUTIOTE3a, 3aKOH, TEOpHs,
aHaln3, CHUHTE3, Kilaccu(ukamusi, TMNEepUOJUIHOCTb, HAONIOJCHUE, DKCIEPUMEHT,
MOJICTTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIA 3(dexT, TexHomorus,
MaTepHallbl.

@dusnka: Martepusi, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIWJ, H30TOIHI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUECKUN 3apsij, MPOBOJHUKH, MOIYIPOBOJHHUKH,
IUDIIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa,
ra3, pacTBOp, pPAacCTBOPUMOCTb, KpUCTAIZIMYECKas peIIETKa, CIJIaBbl, (U3NYECKUE
BEJIMYMHBI, E€AMHULIBI H3MEPEHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Comnnre.

buonorusa: ¢ortocuHTe3, apixaHue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHbBIE
yA00peHus, MUKPOIJIEMEHThI, MAKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpasbl, TOPHbIE IMOPOJIbI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJHbIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHNH
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 001Iero oOpa3zoBaHUs
JOCTUraloTCsl B XOJ€ OOyYeHHs XUMUU B €JIMHCTBE Y4YE€OHOM M BOCHUTATEIbHOU
NEATENBHOCTH B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUHUCKHUMH COLMOKYJIBTYPHBIMHU U
JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBUJIaMU U HOpMaMH
MOBEJIEHUSI U CIIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M COLMATM3AIIU
00yyarommxcs.

JIMYHOCTHBIE PE3yIBTAThl OTPAKAIOT TOTOBHOCTH O0YYAIOIINXCSI PYKOBOJICTBOBATHCS
CHUCTEMOU NMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACIIMPEHUE ONBITA IEATEIBHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIMTAHMSA '

LEHHOCTHOTO OTHOILIEHHSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HACJIeIMI0, TOHUMAHUsS 3HAYEHUS XUMUYECKON HAYKH B KU3HU COBPEMEHHOI'O
oOmiecTBa, CHOCOOHOCTH  BJaJeTh JOCTOBEPHOM HMH(OpManmMed O MepeaoBbIX
JOCTHKEHUSAX M OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XMMHH, 3aUHTEPECOBAHHOCTU B
Hay4HbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHHUSL:

MPEACTABICHHS O COLIMAIBHBIX HOPMaX U MpaBUiIaX MEXIMYHOCTHBIX OTHOLUEHUH B
KOJUIEKTHBE, KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOMH,
y4eOHOMCCIIEI0BATENbCKOM, TBOPUECKON M JIPYTUX BHAX NEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH MPH BBITOJIHEHUH Y4€OHBIX, TO3HABATEIbHBIX
3a/1ay, BBIMOJHEHUU XHUMHYECKUX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX THPOEKTOB,
CTpEMJICHHsSI K B3aMMOINOHMMAHHUIO W B3aMMOIOMOIIM B IIpoLecce 3TOoH y4eOHOi
NEeSATENBbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJICHUE U MOCTYIIKM CBOMX TOBApHILEH C
MIO3WLIMA HPABCTBEHHBIX M IPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33PEHYECKHE MPEJACTABICHUS O BEIIECTBE W XUMHUYECKOM pEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIIAIOIINE OCHOBY JUIS
MOHUMAaHUSl CYIIHOCTH HAayYHOM KapTUHBI MHpA, TPEACTaBlICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPObI, B3aUMOCBS35X YEJIOBEKa C MPUPOJHON CpEIo, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[T03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUI MO XUMUH,
HeoOXOoauMbIe 711 00OBSCHEHUS! HaOJI0IaeMbIX MPOLIECCOB U SIBICHUMN, MMO3HABATEIbHOM,
MH()OPMAITMOHHOW M YUTATENbCKON KYJBTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIIbHON
paboThl ¢ y4ueOHBIMU TEKCTaMH, CIIPABOYHOMN JIUTEPATYPOU, TOCTYIMHBIMU TEXHUYECKUMU
CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTH;



UHTEpEC K 00YUYEHHUIO U NO3HAHMIO, JHOOO03HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caMOOOpPa30BaHMIO, MPOCKTHONW M HCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBICHHOCTH U YPOBHSA 00y4YEHHUS B JaIbHEUIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LEHHOCTH >XWU3HHM, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 3JI0POBBIO,
YCTAHOBKH Ha 3JI0POBBIA 00pa3 KW3HHU, OCO3ZHAHHUE MOCIEICTBUA M HENPUSATUE BPEIHBIX
npuBblYeK  (YNMOTpeOJIeHHsT  ajKOroJisi, HApKOTUKOB, KYypEHHA), HEOOXOAUMOCTH
COOJTIOICHUS TTPaBUJI 0€30MaCHOCTH MPHU OOPAIIEHUU C XUMUYECKIMH BEIIECTBAMU B OBITY
U pEAIbHOM JKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY H3Yy4YeHHMIO Mpodeccuit M Tpyna pasIudyHOTO poja,
YBAKEHUE K TPYLy M pe3yJibTaTaM TPYIOBOM AECATEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS MNPEIMETHBIX 3HAHUM [0 XWMHUHU, OCO3HAHHBIA BBIOOP MHAMBHYaJbHOU
TPAaeKTOPUM TMPOJODKEHHS OOpa3oBaHMsl C Y4E€TOM JIMYHOCTHBIX HMHTEPECOB U
CHIOCOOHOCTHM K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEIIHOM
NpO(QECCUOHAIBHON JEATEIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

HKOJIOTMYECKU 1eJeco00pa3HOe OTHOLIEHHE K MPUPOJE KaK MCTOYHMKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBAHMS, MOHMMAHUE LIEHHOCTU 3J0pPOBOr0 M O€30MacCHOro
oOpaza U3HHM, OTBETCTBEHHOE OTHOIIEHWE K COOCTBEHHOMY (U3HYECKOMY U
MICUXUYECKOMY 370pOBbIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUsI MpaBUil O€30MacHOIO
MOBE/ICHUS TIPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYALUAX, YTPOKAIOLIUX 3JOPOBBIO U
YKU3HU JIIOIEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MOTYy4YaeMble MIPU U3YUYEHUU XUMUU, JIJISl pELIICHUS
3a/1a4, CBS3aHHBIX C OKpYXKarolleW MPUPOAHOM CpENOW, Uil TOBBIMIEHUS YPOBHS
HKOJIOTMYECKOH KYyJIbTYpbl, OCO3HAHUs TJI00albHOIO XapaKTepa 3KOJOTHYECKUX MpoOiIeM
Y IIyTE€N UX PELICHHs] IOCPEACTBOM METOJOB XUMHH, SKOJOTHUECKOIO MBIIUICHHSI, YMEHUS
PYKOBOJCTBOBATHCA UM B II0O3HABATEIbHON, KOMMYHUKATUBHOM U COLIMATILHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMeTHBIX pe3yJabTaTOB BBIACISIOT 3HAYUMbIE I8 (POPMUPOBAHUS
MHUPOBO33PEHUsI OOIEHAYyYHBbIE TOHATHS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT,
CUCTEMA, MPOLECC, SKCHEPUMEHT M JPYroe.), KOTOPBhIE HCIONb3YIOTCSI B €CTECTBEHHO-
HAayYHbIX YUYEOHBIX MpeAMETaX M MO3BOJIAIOT HA OCHOBE 3HAHMM M3 3TUX NPEIMETOB
(dbopMHUpOBaTh MPEACTABICHUE O LIEJIOCTHOM HAay4YHOW KApTUHE MUPA, U YHUBEPCATbHbIE
y4yeOHble JecTBUsl (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYJSTUBHBIE), KOTOPHIC
o0ecnieunBalOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO H
OCYIIECTBICHUIO YUEOHOH 1eATEIbHOCTH.

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue AeiicTBHA:



YMEHHUSI HUCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUIM:
pacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUM (BBIACISATh MX XapaKTepHble MPU3HAKU,
YCTaHaBJIMBAaTh B3aMMOCBSI3b C JPYTMMH TMOHATHUSIMHU), HCIOJIb30BAaTh MOHATHUS IS
0OBSICHEHUS OTACIBHBIX (DAKTOB W SBJICHHWM, BBIOMpATh OCHOBAHHUS M KPUTEPUU IS
KIaccupUKalMd XUMHUYECKHUX BEIIECTB W XUMHUUYECKHUX pEaKIHUM, YCTaHaBIUBAThH
MIPUYUHHO-CJICACTBEHHBIC CBSI3M MEXKIYy OOBEKTAMHU H3Y4YEHUS, CTPOUTH JIOTHUUECKHUE
paccyxaeHus (MHAYKTUBHbBIC, JEAyKTUBHBIE, IO aHaJOTWH), JeJaTh BBIBOJABI U
3aKJIIOYCHUS;

yMEHHE TIPUMEHATh B  TIpolecCce€ TO3HAHMSA TMOHATUSA  (IPEAMETHBIE W
METanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJCIH, HCIOJb3yeMble B XHMHUH,
peoOpa3oBbIBaTh IIUPOKO MPUMEHSIEMbIE B XHUMHUU MOJEIbHBIE MPEACTABICHUS —
XUMUYECKUHN 3HAK (CUMBOJ 2JIEMEHTA), XUMHUYecKas (opMysia U YpaBHEHUE XUMHUUECKOMN
peaKkIuyu — MpU pelieHUH y4eOHO-TO3HABaTENbHBIX 3a7ad, ¢ YUYETOM ITHUX MOJECIbHBIX
MPEJICTABJICHUI BBISIBJISITH UM XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKU H3yYaeMbIX
OOBEKTOB — XHMHMUYECKHX BEIIECTB W XUMHUYECKUX peaKIui, BBIABIATH OOIIUE
3aKOHOMEPHOCTH, TPUYUHHO-CJICACTBEHHBIC CBSA3M W TMPOTUBOPEUHUS B H3YyYAEMbIX
rpoleccax u sIBICHUSX.

ba3oBble ncciegoBarebCKHe AeiiCTBUS:

YMEHHUE UCIOJIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHMS,
a TaKke B Ka4eCTBE OCHOBBI Ji1 ()OPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpETeHUE OMNbITa MO I[UJIAHUPOBAHMIO, OpraHU3alldd MW  MPOBEICHUIO
YYECHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJI0M IIPOIecca, CAaMOCTOSTEILHO
MIPOTHO3UPOBATH €TI0 Pe3yiabTar, (OpPMYJIMPOBATH 000OIICHUS M BBIBOABI IO pe3yJIbTaTaM
MPOBEJIEHHOTO OIbITA, UCCIEOBAHUS, COCTABIISITH OTUET O MPOJICIAaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATh U MHTEPIPETHPOBATH MH(POPMAITUIO PA3TUUHBIX
BUJIOB U (OpM TIPEACTaBICHHUS, IIOJIyYaeMyK M3 Pa3HBIX MCTOYHHUKOB (HAYYHO-
MONyJISIpHAs. JIUTEpaTypa XHMHYECKOTO COJIEp)KaHHUsS, CIPABOYHBIE ITOCOOMS, PECYpPCHI
NHuTtepHeTa), KpUTUYECKU OLIEHUBATh MPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

YyMEHHUE TPUMEHSTH pPa3JIMUHbICE METOJbl M 3alpoChl MNpPHU IOUCKE U OTOOpe
uH(}OpPMAIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX JIsl BHITIOJHEHUSI YIEOHBIX U
MMO3HABATCIbHBIX 3a7a4 ONPEACIEHHOTrO THIA, IPUOOPETECHHE OIbITa B 00JacTH
WCIIOJB30BaHUs MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJICHUE KYJIbTYypOn
AKTUBHOT'O MCIOJIb30BAHUS PA3TUYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BHIOMPATH
onTUMaJbHYI0 (opMy TpeAcTaBieHus WHPOpMalMK W WUIIOCTPUPOBATH pEIIacMbIe
3a/layd  HECJIOKHBIMH CXEMaMH, JuarpaMmamu, ApyruMu ¢opMamu rpadukd U HX
KOMOMHAIIUSIMU;

yYMEHHE UCIOJIb30BaTh U aHAJIU3UPOBATH B IPOIIECCe YUEOHOM U HCCIeN0BaTEIbCKON
NEATeIbHOCT WHGOPMAIUI0 O BIUSHUU IPOMBIIUICHHOCTH, CEJIhCKOI0 XO35WCTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOTHOM CPEBI.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eiCTBUS:

YMEHHS 3a/laBaTh BOMPOCHI (B Xxoj€ Avaiora U (Wiau) AUCKYCCHHM) MO CYILECTBY
oOcyx1aeMoil TeMbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBITIOJHEHUS
NPeIJIoKEHHON 3a/1au;

yYMEHUS MPEACTABIATh MOJYYCHHbIE PE3ylbTaThl MO3HABATEIBHOU NEATEILHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNaTh IPE3EHTALMIO pPe3yJbTaTOB BbIIOJIHEHUS
XUMUYECKOTO dJKCIepuMeHTa (7abopaTOpHOTO OIbITa, JabopaTOpHOM padOTHI 1O
HCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHUSI  y4eOHOrO  COTpPYJIHHYECTBA CO  CBEpCTHHUKAMHM B  COBMECTHOM
MO3HABATENILHON M HCCIEIOBATENbCKON JIEATEIbHOCTH MPU PEIICHUH BO3HUKAIOIIMX
po0JeM Ha OCHOBE y4yé€Ta OOLIMX MHTEPECOB M COIIACOBAHUS MO3MUIMI (00CYXKIEHUS,
OOMEH MHEHHSIMH, «MO3TOBbIE€ IITYpPMbD», KOOpPJMHALUS COBMECTHBIX JIEHCTBHIA,
OTIpe/ieNICHUE KPUTEPHEB I10 OLIEHKE KaueCTBa BBIMOJIHEHHON paboThl U ApYyTHE).

PeryisiTuBHbIC YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CaMOCTOATEIBHO  ONpEACNATh LEIU  JACATENBHOCTH, IUJIaHUPOBATH,
OCYLIECTBJISATh, KOHTPOJMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIKO
NEesATEeNbHOCTh, BBIOMpPAaTh HamOosiee H(P(EKTUBHBIE CHOCOOBI pPEIICHHUS YYEOHBIX U
[IO3HABATEJIBHBIX  3a/Ja4, CaMOCTOATEIBHO  COCTaBJATb WO  KOPPEKTHPOBATH
MPEUIOKEHHBIM aNrOPUTM JEWCTBUU NPU BBINOJHEHUM 33JaHUNA C YYETOM IMOITYYCHHS
HOBBIX 3HAaHUM 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX W pPEAKIMIX, OLEHUBATH
COOTBETCTBHE TMOJIyYEHHOIO pe3yJibTaTa 3asBICHHOM WENH, YMEHHE HCIOJb30BaTh M
aHAJIU3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33/IaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3ysibTaTOB MO OCBOEHHUIO 00S3aTEIbHOIO COJEp)KaHus,
YCTAaHOBJICHHOI'O JTaHHOM (enepaibHOM paboyeil mporpaMMoi, BBIACISIIOT: OCBOCHHbBIE
oOyJarouMMHUCsl Hay4YHbI€ 3HAHUS, YMEHUS M CHOCOOBI JEWCTBHM, crelupuUecKue s
peIMEeTHON 001acTu « XUMUs», BUABI IEATEIBHOCTH 0 MOJYyUYEHUIO HOBOTO 3HAHMSI, €ro
WHTEpIpETaln, MPeoOpa30BaHUIO M TMPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX
CUTYyalUsX.

K koHuy oOydeHuss B 8 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAOITUXCSI YMEHU:

e PpACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKUX TMOHATHI: aToM, MOJIEKya,
XUMUYECKUN 3JIEMEHT, NPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECh
(omHOpOAHAST M HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCHUTENIbHAS aTOMHas M
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsi Macca, MaccoBas
J0JI1 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00bEM, OKCUJ, KUCIIOTA,
OCHOBAaHHE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEINEHb OKHUCIICHMS, XHMHUYECKas
peaxuusi, Kiaccu(puKalus peakluii: peakiiMi COCTUHEHUS, PEaKIIMH Pa3JI0KEHUS,
peaklMK 3aMelIeHMs, Peaklnu OOMEHa, SK30- M SHIOTEPMUYECKHE PEaKIIMH,
TeroBoi A EKT peakiuu, SIpo aToma, 3JIEKTPOHHBIA CJIOW aToMa, aTOMHas
opbuTanb, paanyc aroMa, XHMHYECKass CBS3b, NOJIIpHAs U HENOJspHAas



KOBAQJICHTHAs CBA3b, HOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBAs IO
BellecTBa (MPOLIEHTHAs KOHIIEHTpAIKs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSITUUA U TPUMEHSTH
ATU MOHATHS IPH ONKUCAHUY BEIIECTB U UX MPEBPAILICHU;

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBiieHUs (OpMyJsl BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONPENEIISATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTETICHb
OKHUCJICHUS DJIECMEHTOB B OMHAPHBIX COCAMHECHHSX, IPUHAICKHOCTh BEIIECTB K
onpenenEHHOMY KJacCy COeAMHEHUM mo ¢dopMmyiiaM, BUJ XUMHUYECKOW CBS3HU
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAHUUECKUX COCANHEHUSX;

packpeiBath  cmbicn  Ilepuogmueckoro  3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  IMOHMMAHHWE  IEPHUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XMMHUYECKUX AJIEMEHTOB OT MX MOJIOKEeHUs B [lepuoanyeckon cucreMe, 3aKOHOB
COXpaHEHHsI MAaCChl BEIIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
y4€HUs1, 3aKOHa ABOrajipo;

ONUCBHIBATh W XapaKTepu30BaTh TaOIM4HYr0 (Gopmy Ilepuoanueckoit cuUCTEMBbI
XUMUYECKHUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJlaBHas noArpynmna (A-rpymmna)» u
«mobounas noarpymnmna (b-rpynma)», Manbie U OOJBIINE MEPUOJIBI, COOTHOCUTH
o003HaueHus, KOTophle wuMeroTca B Tabnuie «llepuoguyeckas cucrema
xuMudeckux sneMeHTtoB [[. Y. MeHneneeBa» ¢ 4HMCIOBBIMUA XApAKTEPUCTUKAMU
CTPOEHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjpa, 00llee YHCIIo
AJIEKTPOHOB U PacHpeIeICHUE UX O JIEKTPOHHBIM CIIOSIM);

KJacCu(UIIMPOBATh  XUMHUYECKHME DJIEMEHTHI, HEOPraHMYEeCKUE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY YYACTBYIOIIMX B PEaKIUU BEIIECTB,
0 TeMI0BOMY 3P deKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA  BEIICCTB
pPa3JIMYHBIX KJIAcCOB, IMOJTBEpPKIas OMNUCAHWE NPUMEpPaMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX Kade€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM MNPOTEKAHUS XUMHUUYECKHX MPEBPAIICHUNA B PA3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHUYECKOTO 3JIEMEHTa MO (PopMyJie COCTUHEHHs, MACCOBYIO
JOJII0 BEILECTBA B PAcTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUID XUMHUUYECKOU

peaKIny;
IPUMEHSTh OCHOBHBIC OIEpaIlii MBICTUTEIBHONW JCSITCIBHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIINIO, KJIAaCCU(PUKAIINIO, BBIIBICHUE
MPUYMHHO-CJICJACTBEHHBIX CBS3€H — 1 W3Y4YEHUS CBOWCTB BEIIECTB U

XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYUHbIE METO/IbI TTO3HAHUS — HAOJI0/ICHHE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PeabHbI U MBICIICHHBIN );



CJIeIoBaTh IMpaBUJaM TIOJIb30BAaHUS XMUMHUYECKOW mMocyAod W 1abopaTOpHBIM
o0opyI0oBaHUEM, a TAK)KE MPABHIIaM OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMA 110 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB 10
MOJIyYEHUIO U COOMpPAHUIO Ta3000pa3HbIX BEHIECTB (BOJOpOAA M KHUCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MaCCOBOM [I0JIEM PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH H IMPOBOJUTH XHUMHUYECKHUE OKCIEPUMEHTHI IO
PAaCIlO3HAaBaHUIO PACTBOPOB WIEIOYEH M KHUCIOT C TOMOIIBI) HHIUKATOPOB
(;makmyc, peHonpTanenH, METHIIOPAHXK U JPYTHE).

K koHiy oOydenuss B 9 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHATHH: XUMUYECKUH JJIEMEHT,
aToOM, MOJIEKYyJa, HOH, KaTUOH, AaHUOH, IMPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas
peakuusi, XUMHUYECKas CBS3b, TEIJIOBOM 3(PPEKT peakuuu, MOJb, MOJISPHBIN
00BbEM,  pacTBOp,  DJIEKTPOJUTHI,  HEIJIEKTPOJIUTHI,  HIIEKTPOJIUTHYECKAS
JUCCOLIMALINS, PEAKIIMU HOHHOTO 0OMEHa, KaTalu3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTuMble W HeEOOpaTUMbIE pPEAKLUUU, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaKkuuy, OKHUCIUTEIb, BOCCTAHOBUTENb, OKHUCICHHE M BOCCTaHOBIICHUE,
alJIoTponus, aM(OTEepHOCTb, XUMHUYECKass CBsA3b (KOBaJIEHTHas, MOHHa,
MeTaJuIMuecKas), KpHUCTAIMYecKas pemeTka, KOpPpO3Hs METAJJIOB, CIUIABBI,
CKOpPOCTh XMMHYECKOM PpEaKUNH, MpeaenabHO aomyctumas KoHueHtpamus 1K
BEILIECTBA;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWYECKUX IOHATUH M NPUMEHSTH
9TH TIOHSTHS NPU ONMCAHUU BEUIECTB U UX IIPEBPAILCHMIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUJIsl COCTaBlieHHs (OpMyJsl BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONPENENIATh BAJICHTHOCTb M CTEIEHb OKHUCJICHUS XHMHUYECKHX DJJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOTO COCTABA, IPUHAIICKHOCTD BEILECTB K OIPEACIEHHOMY
KJIacCy COEIUMHEHH Mo QopMmysaM, BHUA XHUMHUYECKOM CBSI3U (KOBaJEHTHas,
MOHHAsl, METa/NINYecKasl) B HEOPraHUYECKUX COEIUHEHUSX, 3apsj] HOHA 110
XUMUYECKON (opMyIie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COEAMHEHNH, TUIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMbIcH [lepumommueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAHME: OMMCHIBATh M XAPAKTEPU30BaTh TAOJIMYHYIO
dopmy Ileprmonuyueckoil cuCTEMbl XUMHUYECKUX 3JIEMEHTOB: Pa3jinyarTh MOHATHS
«rnaBHas noarpynmna (A-rpymnma)»y u «mnodouHas noarpynmna (b-rpymnmna)y, mansie
u OoJblliie TEPUOAbl, COOTHOCHUTh OO0O3HAUEHHUs, KOTOpbIE UMEIOTCS B
NepUOANYECKON TaliuIle, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsia sapa, oOlIee YHUCIO 3JIEKTPOHOB U
pacnpenesieHrue UX M0 3JIEKTPOHHBIM CIIOSIM), OOBACHATH 00IIME 3aKOHOMEPHOCTHU



B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCJIMHEHU B MpeJiesaX MallbIX MEepUo0B
Y TJIABHBIX TOATPYMII ¢ yYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIUPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPraHWYECKHE  BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBY YYACTBYIOIIMX B PEaKlUU BEUIECTB,
no TerioBoMy 3(h(exTy, MO0 M3MEHEHHIO CTENEHEW OKHCICHHUS XHUMHYECKUX
3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) O0MKME W Crienu(PUIecKue XUMHUIECKAE CBOMCTBA
NPOCTBIX W CIOXHBIX  BEIIECTB, IMOATBEpPXkAas OINHCAHUE MpPUMEpaMu
MOJIEKYJIIPHBIX U HMOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;
COCTABJISITh YPABHEHUS AJICKTPOIUTHYECKOM IUCCOLMALIMKM KHUCIOT, LIEJIo4Yed |
COJIEH, TIOJIHBIE W COKpAUIEHHbIE YpaBHEHHA pEaKIUMil HOHHOIO OOMEHa,
YpaBHEHUsI PEAKUUH, MOATBEPKAAOIINX CYIIECTBOBAHHE T'€HETHYECKON CBSI3U
MEX/ly BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYILIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peaxkuui
HOCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOTO OanaHca STUX PEeaKIHii;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MO>KHOCTH MPOTEKAHMSI XUMUYECKHUX MIPEBPAICHUI B Pa3IMUHbIX YCIOBHSIX;
BBIUUCIISITH OTHOCUTENBHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (HopMysie COECAMHEHHUS, MAaCCOBYIO
JI0JIF0 BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHUYECKOH
peakiuy;

coON0IaTh MpaBWJIa TOJIb30BAHUS XMMUYECKOW MOCYAOW M Ja0OpaTOPHBIM
0o0opy/I0oBaHUEM, a TAK)K€ MpaBHia OOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSMU 110 BBIINOJHEHUIO J1a0OPAaTOPHBIX XHWMHUYECKUX OINBITOB IIO
MOJIyYEHUIO M COOMpPAaHMIO Ta3000pa3HbIX BEIMIECTB (AaMMHMAKa M YTJIEKHCIOTrO
rasa);

OPOBOJUTh PpEAKLUMH, MOATBEPXKIAIOIINE KAayeCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIECTB: PAclO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, HOIU/-, KapOOHAT-,
docdar-, cunukar-, cyibhar-, TUAPOKCUII-MOHBI, KaTHOHBI AMMOHHUS U HOHBI
M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAaHHMUECKUX
BELIECTB;

NPUMEHSTh OCHOBHBIE OIEpallMM MBICIUTEIBHON JEATENbHOCTH — aHajlu3 U
CHUHTE3, CpaBHEHHE, OOOOINEHHWEe, CHCTEMATH3allMiO, BBISIBICHHE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3EU — JJIsI M3YUYCHHS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYyYHbl€  METOJIbl TO3HAHWUA — HaONIOJEHUE, H3MEpPEHUE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne HaumeHnoBanue KoJunyecTBO 4acoB DJIeKTPOHHbIE OoOopynoBanue
n/m . pasneaoBuTeM  Bceero Koutpoabueie IlpakTHueckue (undpossie) IlenTpa
NPOrpaMMsbI PadoThI PaGoThI oOpa3oBaTeJibHbIE «Touka
pecypchl pocTay,
HCIOJIb3yeMoe
Ha ypoKax
Pa3nes 1. [lepBoHaYaIbHbIe XUMUYECKUE OHITHS
1.1 Xumus — BaxHas 5 2 bubnmorexa [[OK | Hudposas
001aCTh https://m.edsoo.ru/7f4  naGoparopus
€CTECTBO3HAHUS U 1837c 10 XMMHUH
MPaKTUYECKON (yueHnnueckas)
JeSITEIbBHOCTH Habop
YeJioBeKa OI'D/ETD
1.2 BemecTtBa 15 1 bubnuorexa [JOK (xumms)
XUMUUYECKHE https://m.edsoo.ru/7f4
peakuuu 1837c
Hroro mo pazueny 20
Pa3nes 2. BaikHeliluye npeacTaBuTe/ Il HEOPraHUYeCKUX BellecTB
2.1  Bosayx. Kucimopon. 6 bubmuorexka [IOK  Iudposas
[Tonsitue 06 https://m.edsoo.ru/7f4  naGoparopus
oKcHUIax 1837c 110 XUMHHU
2.2  Bomopon.Ilonstue 8 1 bubnuoreka [JOK (yueHndeckasi)
0 KUCJIOTax U COJISIX https://m.edsoo.ru/7f4 Habop
1837c OI'D/EID
2.3  Boga. PactBopsL. 5 1 1 BuGmuorexa [JOK ~ (XuMisi)
[TonsTue 06 https://m.edsoo.ru/7f4
OCHOBAHHUSIX 1837c
2.4 | OCHOBHBIC KJIACCHI 11 1 1 bubnuotexa [JOK
HEOPraHUYECKUX https://m.edsoo.ru/7f4
COEIMHEHUIT 1837c
Hroro mo pazneny 30
Paznen 3. Ilepuonuyeckuii 3axon u Ilepuoauyeckasi cucteMa XUMHYECKHX 3JIEMEHTOB
. . MenaeneeBa. CTpoenue aToM0B. XUMHYeCKas CBsA3b. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHbIE PeAKIHI
3.1 Ilepuonmueckuit 7 bubmuorexka [IOK  Iudposas
3aKOH U https://m.edsoo.ru/7f4  naGoparopust
IMepuoauueckas 1837c 10 XMMHUH
cucreMa (yuenuueckas)
XUMHYECKHUX Habop
snemenToB JI. U. OI'D/EID
Menneneesa. (xumus)
Crpoenue atoma
3.2 Xwumwuueckas CBs3b. 8 1 bubmuotexa [JOK
OKHUCIHUTENBHO- https://m.edsoo.ru/7f4
BOCCTAHOBMTEIILHEIE 1837c
peaxiuu
Hroro no pazgeny 15
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PeszepBHoe Bpemst 3 bubnmorexka [[OK | Hudposas
https://m.edsoo.ru/7f4  naGoparopust
1837c 110 XUMHUHU

(yueHnnueckas)
Habop
OI'D/EID
(xumus)

OBIIEE KOJIMYECTBO 68 4 5

YACOB I10

I[TPOI'PAMME

9 KNIACC
Ne HaumeHoBaHue KoJsnyecTBO 4acoB DJIeKTPOHHbIE O0opynoBanue
n/m pasnenoB M TeM  Bcero Koutpoabnel  IIpakTHueckme (undporsie) LenTpa
NMPOrpamMmblI e paGoTsI padoThI o0pa3oBaTeIbHbI «Touka
e pecypcsl pocTtay,
HCIOJIB3yeMoe
HA YpOKax

Pa3znes 1. BemecTBo 1 XUMHYECKHE PeaKIun

1.1  IloBropeHue u 5 1 bubnmnoreka HOK = Hudposas
yriayOiaeHue https://m.edsoo.ru/7f = naGopaTopus 1o
3HAHUH OCHOBHBIX 412636 XUMHUH
pas3zennoB Kypca 8 (yuenuueckas)
KJlacca Habop

OI'D/ETD
(xumus)

1.2 OcHoBHbIE 4 bubmuoreka IOK = Iudposas
3aKOHOMEPHOCTH https://m.edsoo.ru/7f = maGopaTtopwust mo
XUMHYECKUX 412636 XUMHUH
peakuui (yueHuueckas)

Habop
OI'D/ETD
(Xumus)

1.3  Dmekrpomutudeck = 8 1 1 bubmuorexa [IOK  [udposas
as IUCCOLIMALINS. https://m.edsoo.ru/7f ~ maGoparopust mo
XuMH4ecKue 412636 XUMUH
peaxuuu B (yuenmnueckas)
pacTBopax Hab6op

OI'D/ETD
(xumus)

Hroro no pazneny 17

Paznen 2. Hemerasuiibl M MX COeIMHEHMSI

2.1 | Ob6mas 4 1 bubmuorexka [IOK  I{udposas
XapaKTEePUCTHKA https://m.edsoo.ru/7f = naGopaTtopwust o
XMMHUYECKHX 412636 XUMHHA
snemeHToB VIIA- (yueHmueckas)
TPYIIIIEL. Hab6op
lanmorensr OI'D/ETD
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(Xumus)

2.2  OOmmas 6 bubmmoreka [IOK = Hudposas
XapaKTEePUCTHUKA https://m.edsoo.ru/7f = maGopartopus mo
XUMHAYECKUX 412636 XUMHU
anemeHToB VIA- (yueHnnueckas)
rpynmsl. Cepa u Ha6op
€€ coeqnHEHN OI'D/ElD

(xumus)

2.3  OOmas 7 bubmmoreka [IOK = Hudposas
XapaKTEePUCTHUKA https://m.edsoo.ru/7f = maGopaTtopus mo
XHMHUYECKHX 41a636 XUMHHU
anemeHToB VA- (yueHnnueckas)
rpynmsl. A30T, Ha6op
dhocdop u ux OI'D/EID
COCIMHEHMS (xumus)

24  OOmas 8 1 bubmmoreka [IOK = [udposas
XapaKTEePUCTHKA https://m.edsoo.ru/7f = naGopartopus mo
XMMHUYECKHX 41a636 XUMHHA
anemeHToB IVA- (yuenunueckas)
TPyIIIbL. YTIEPOT Hab6op
U KPEMHHI U UX OI'D/ETD
COEMHEHHUS (xumus)

Hroro mo pazueny 25

Pa3gen 3. MeTaJJILI M X COeTUHEHU S

3.1  OOmue cBoiictBa 4 bubmuorexka [IOK  Iudposas
METAJIJIOB https://m.edsoo.ru/7f  naGoparopust mo

41a636 XUMHUH
(yuenuueckas)
Habop
OI'D/ETD
(Xumus)

3.2  Baxueiimme 16 1 bubmuoreka IOK = Iudposas
METaJUTbI i UX https://m.edsoo.ru/7f = maGopaTtopwust mo
COeIMHEHHUS 412636 XUMHUH

(yuenuueckas)
Habop
OI'D/ETD
(XuMus)

Hroro no pazneny 20

Pasnen 4. Xumus M oKkpy:kamomas cpeaa

4.1  BemectBa u 3 bubmuorexka [IOK  I{udposas
MaTepHalIbl B https://m.edsoo.ru/7f  maGoparopust mo
JKU3HH YeI0BEKa 412636 XUMUH

(yuenmnueckas)
Hab6op
OI'D/ETD
(xumus)
Hroro mo pazueny 3
PeszepBHOE Bpems 3 bubmuoreka [IOK  I{udposas

https://m.edsoo.ru/7f
412636

nabopaTopus 1o
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XUMHUHN
(yueHnnueckas)

Habop
OI'D/EID
(xumus)

OBILEE 68 4 7

KOJIMYECTBO

YACOB 110

[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

- T'abpuenssa O. C., OctpoymoB U. I'., CmankoB C. A.//Xumwms. 8 wmacc. bazoBbrit
ypoBeHb. Yueonuk. "IIpocBemienue";

- T'abpuensun O. C., OctpoymoB U. I'., CmankoB C. A.//Xumus. 9 wnacc. bazoBbiit
ypoBeHb. Yueonuk. "[Ipocenienue";

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

- becrmanos  II. U., Jopodeer M.B. Peanuzanus o00pa3oBaTeibHBIX MpOrpamMm
€CTECTBEHHOHAyYHOM M  TEXHOJIOTMYECKOM  HAIPaBJICHHOCTEM IO  XUMHU C
UCIIOJIb30BaHUEM 000py/oBaHusa I1ieHTpa «Touka poctay. Meroguueckoe Mmocooue.
Mockaa, 2021.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

but6moreka I{OK https://m.edsoo.ru/7f41a636
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