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INOACHUTEJIbHAS 3AIINCKA

[TporpammMa o XMMHH Ha YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIUTAHUSA U C YU4ETOM KOHIEMIUU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0med cTparteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeelieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMUHU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesseT BO3SMOXHOCTH TpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus, a TAK)Ke TPEOOBAHUI K pe3yJbTaTaM 00yUeHHsI XUMHH
HA YypOBHE I1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHUH CIY)KUT OCHOBOMW Il (HOPMUPOBAHHSI MUPOBO33PEHHS 00YJAOIIETOCS, €ro
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHATBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHE MBILUIEHHUS] U TBOPUYECKHUX CIOCOOHOCTEH 00yyaromumxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ITarloM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUH Ha ONPEACIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPTraHNYECKON XUMUH.

CrtpykTypa coaep:kaHMsl MPOrpamMMbl IO XUMHHM copMHpOBaHA Ha OCHOBE CHUCTEMHOIO
nonxona kK e€ mzydeHuro. CopepixaHue CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMILY NOCIEIOBATEIBHOTO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJIHAS (DYHKIUU OOBSACHEHHS] W HPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXHOCTEU
MIPAKTUYECKOr0 IPUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K Hay4YHOMY 3HaHUIO U METOJaM II03HaHus B Hayke. M3ydenue xumuun
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpu u3yyeHUr XUMUHU NPOUCXOAUT (POPMUPOBAHKME 3HAHUNM OCHOB XMMHUYECKON HAyKH Kak
00J1acTU COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyNIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMA — BaXHEHIINUX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEILHON U y4eOHO-UCCIIEe0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOpPENN TaKKe LeH, KaK:

— (hopMUpOBaHHE MHTEIJIEKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe O00ydaroIuxcsi K
CaMOCTOATEJIbHOM  ITO3HABAaTEJIbHOW  JEATEIBbHOCTH, HAyYHBIM  METOJAM  ITO3HAHU,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHATh M OLIGHWBATH SBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIONYYCHHBIE TMPU HW3YyYEHUH XUMHUH, TPUMEHATh WX TPH pelieHuu TmpoliemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTMYECKH LIE€JIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoUiIs ¥ HANPaBICHHOCTH JTaTbHEHIIero o0yueHusl.

OO01mee Ynciio 4acoB, OTBEACHHBIX I M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETrO
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Heziento), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HaykK. Temna u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonstue o
METO/ax Mo3HaHMs B XUMUU. UncThie BemecTBa U cMmecu. CriocoObl pa3/ieiieHust cMeceit.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHASI aTOMHAas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMocCBsI3b KOJIMUECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

O®usnyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUueckue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBHiIamMHu pabOThl B JabopaTopuH W MpuEMaMu
oOpateHus ¢ 1abOpPaTOpHBIM O0OPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIMs BOJAbI) U XUMHUYECKHUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJCICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Habt0ieHue
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuaa meau (II) mpu
HarpeBaHuu, B3auMoJeicTBue sxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crocoOoB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOIeHHEe U ONHCaHue
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAHEHHMS MAacChl, CO3/IaHuE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucnopong — 31eMeHT M IpPOCTOE BEILIECTBO.
Haxoxnaenue kucinopona B npupoze, Gpusnueckue U XMMHUUECKUEe CBOMCTBA (peaKklMU TOPEHMUS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
OpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — auioTporiHas MOJU(pHUKAIH
KHCIIOPOJIA.

TemoBoil 3(dexT XuMHUYECKONW peakIuh, TEePMOXHUMHUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TOomaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkneHue Bogopona B MPHUPOJAE,
buznyecKkne 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, ClIocoObI ofyuyeHusi. Kucnorsl u comu.

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

®usnueckue cpoiictBa BoAbl. Boxa kak pactBopurens. PactBopbl. Hacklmennsie u
HEHACBHIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0js BellecTBa B



pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcupnel. Kitaccupukanus OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM HW HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XUMHUYECKUE CBOWCTBA OCHOBaHWM. [lomyudenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xuciot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akruBHocTr MetaiioB H. H. bekerosa. [lonmydenue kucior.

Conu. Homenknarypa coneil. ®duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE€ M HM3y4YEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJEWCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M OIHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
M3y4eHUEe CBOWCTB Bojopona (TopeHue), B3auMozeiicTBue Boaopoaa ¢ okcumom wmeau (II)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3TMUYHBIX KJIACCOB,
HaOIIO/IeHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumozeiictBus okcuga menu (II) ¢ pacTBopom cepHOW KHUCIOTBI, KHUCIOT C MeETaslaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWUM, BBITECHEHUE OJHOIO
MeTajula IpyruM M3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpnesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMEIbHBIE METAJIbI, TaJOT€HbI, HHEPTHHIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX suaep. HM3otomsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX dJIeMeHTOB [lepuoandeckoii CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUS PaJuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IEPUOJIaM.

3nauenue [lepuonnyeckoro 3akoHa u Ileproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XnuMuyeckas CBS3b. KoBanenrnas (monsipHas " HEToJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3LoB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHA
LIMHKa C pacTBOpaMU KHUCJIOT U ILEJIOYEH, MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEHUE, pEaKuu Pa3JIoKEeHUs, COETUHEHMS).

Mesicnpeomemmuuie cea3u

Peanuszanus MEXNpEeAMETHBIX CBA3CH IPU U3YYEHUU XMMHUU B 8 KJIACCE OCYILECTBIAETCS
yepe3 MHCMOIb30BAaHUE KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHSATHM, Tak U IOHATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO--HAy4HbIE IOHATHS: Hay4HbIM (hakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccuukauus,  MEepUOAUYHOCTb,  HaONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsij, BELIECTBO, Tel0, 00BEM, arperatHoe
COCTOSIHUE BELIEeCTBa, ra3, (PU3MYECKUE BEIMYMHBI, €AUHUIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
383161, ComHIle.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOpPHbIE MOPOJIbI, MOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepmoanueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoil cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIeCTB. XMMHYECKUE CBOWMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHYECKUX PEaKIui MO pa3IuIHbIM MpHU3HAKaM (TI0 YHUCITy M COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeMIoBOMY d(hdexTy, Mo HU3MEHEHUIO CTeTeHel
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKHE YPaBHEHHUSI.



[Tonsatue o cxopoctu xumuueckoil peakuuu. ITonsTue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. I[lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DPakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON pPEaKLMU U TI0JI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKUCINUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKIUH, SJIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHOM peakiuu. CocTaBieHUE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHMOHBl. MeXaHNU3M JAHUCCOLHMAIMM BEIIECTB C PA3JIMYHBIMM BUIAMH XHMHUYECKOH CBSI3H.
Crenens quccounanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHHUI M COJIEH B CBETE
OpeACTaBIeHUH 00 3JIEKTPOJUTHUECKOW Jucconuanuu. KadecTBeHHbIE pPEaKLMU Ha HOHBI.
[TonsiTHE O TMAPOIU3E COEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIISCTB (XJIOpUAa HaTpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW pEeaKkIMM OT BO3AECHUCTBHUS Pa3IUUHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCJIOT, ILIENoYe U cojeil (BO3MOYKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJIECHUE
OMBITOB, WJIIIOCTPUPYIOIIUX MNPU3HAKU MPOTEKaHMUs peakluil MoHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUi (FOpeHHE, peakUuu pas3ioKeHUs, COCAUHEHHUS),
pacro3HaBaHME€ HEOPraHMYECKUX BELIECTB C IMOMOIIbIO0 KaYeCTBEHHBIX pEaKkUUid Ha HOHBI,
pEIIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmiass xapakTepucTHka rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHBIE
creneHn okucieHus. CtpoeHne U (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xyopa (B3auMOJIEHCTBHE C MeTajulaMH, HeMeTallJaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U X HaXO0XJEHUE B IPUPO/IE.

OOmast xapakrepuctuka 3JaeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hu3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYECKHE CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kilacca KUCIOT M crenuduyeckue). XUMHYECKUE pPEeakluy,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a MOdydeHus cepHoi Kkuciothbl. [IpumeHnenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibgaT-uoH. Haxoxnenue
ceppl M €€ COeIMHEHUH B MpUpoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLEH Cpenbl
COCMHEHUSIMU Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPeIOTBPALCHUS.



OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoie, (HU3UYECKUue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XUMHIECKHE
CBOWCTBA, MoJlydeHue u npuMenenue. Coinu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmenenue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyuyeHUe,
dusznueckne W XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cneuuduyeckne). Mcnoap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpelibl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUPUKALNN
docdopa, duznueckue n xumuieckue cpoictBa. Oxcua docdopa (V) u dbochopnHas kucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmomnb3oBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YI00pEHHIA.

OOmas xapakrepuctuka 31aeMeHTOB IVA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapaKTEepHBIE CTETIIEHU OKUCIICHUA. YTIEPO, aJIOTPONHbIE MOAU(PHUKAIIUH, PACTIPOCTPAaHEHHE B
npupoze, pusnueckrue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMMHUUECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
MOJyuYeHUE U MPUMEHEHHEe. DKOJOTrnYecKue mpobiieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIbHOTO TMOTEIUICHUS KJIMMaTra, MapHUKOBBIM 3QQeKT. YToibHas KUCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHue  kapOoHaToB B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YyKCycHas Kkuciora). Ilpuponnsie
HUCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIM Tra3, He(dTh), HNPOAYKTHI HX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OGMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OesKax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOMCTBA, IMOJIY4YeHHE U IPUMEHEHHUE.
CoenuHenus kpemHuss B mpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jene300eToH. I[IpoGiemsl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaUeCTBEHHBIX pPEaKIUi Ha XJOPHUA-HOHBI M HAOJIOJIEHUE NMPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromye (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJICHHE ¢ o0pa3uamu ceppl M €€ COCOIUHEHHUSMHU (BO3MOXHO HCIIOJIb30BaHHE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS  caxapa TMOJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBIIC€HHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COeTUHEHUH
(BO3MOYHO HCIIOJI30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX yn0OpeHuH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEeHHUE CBOMCTB aMMHakKa, IPOBEJCHHE
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KAueCTBEHHBIX peakUuid Ha HOH amMMOHUA U ¢ocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHUMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YUYCHHE MOJENed KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aACcCOpPOIMU PACTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOupaHue, paclo3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl W W3YYEHHE IMPU3HAKOB HMX NPOTEKAHUS, O3HAKOMIICHHME C MPOAYKLIHEH
CUJIMKAaTHOM MPOMBILJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DJEMEHTOB — METAJUIOB HA OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme xumuyeckux sneMeHToB 1. . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYeCcKas
pem€Tka. DJIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTamioB. Pu3MUEecKHe U XUMUYECKHE
cBoiicTBa MeTayioB. OOme crnocoObl nonydeHus: MetayioB. [IoHATHE O KOPPO3UM METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounble MeTalIbL: NIOJIOkKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HaXOXJEHHE B Npupoae. OPU3NYECKHE U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIBl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumMuueckux aemeHToB [[. M. MenneneeBa, CTpO€HHME KX aTOMOB, HAXOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme Xxumuueckux saemeHToB JI. U.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OU3NUecKue U XMMUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux »snaemeHtoB JI. .
MenpeneeBa, CTpO€HUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, rujapokeunsl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTa/lIOB M CIJIaBOB, WX (U3UYECKUMHU CBOICTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KAJIBIUS M HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, IpoIlecca TOPEHHUs Keine3a B
Kucinoposie  (BO3MOXKHO — HCIOJNB30BaHWE  BUIACOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMid Ha MOHBI: MArHUsI, KaJbIUs, aJlOMUHUS, ITUHKA, kene3a (1) u xenesza
(I1I), mexau (II), HaGmtoieHNEe U ONMKMCAaHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpHS,
Kalusl U KaJlblusg (BO3MOXHO HCIIONH30BaHHE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyKamouas cpeaa
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BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH 4YeloBeKa. be3omacHoe MCIoyib30BaHKE
BEIIECTB M XMMHYECKMX peakuuii B ObiTy. IlepBas momomip npu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arpsA3HEHHE OKpPY)KAIoILEel cpebl (MpeeabHas JOoMyCcTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, MOJIMMEPHBIE MAaTEPHATIBI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEeHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
yepe3 UCIOJB30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHATHIA,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUmoresa, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KIacCH(UKalus,  [EePUOJUYHOCTh,  HAONIOJIEHUE,  HKCIEPHUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, HM30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOJYIPOBOAHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIIIaHEThI, 3BE3/1bl, COHIIE.

buonorus: ¢dotocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAJIbHBIC YIOOpEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMblIE, TOILINBO, BOJIHbIE pecypchl.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEro 0O0pa30BaHUA
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHHOCTH B
COOTBCTCTBHUU C TPpaAUIIMOHHBIMUA pOCCI/If/'ICKI/IMI/I COMOKYJIbTYPHBIMHA u AYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ npaBuJiaMl U HOpMaMM NOBCIACHUSA U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCSL.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCA PYKOBOJICTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaI_II/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HA4YCHUA XUMHYECKOH HAayKM B JKH3HHW COBPCMCHHOI'O 06H1€CTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOU MH(OpMaIueld o MmepeoBbIX AOCTHXKEHUSX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MNpEaACTaBJICHHUA O COLNMAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHO-UCCIeIOBATEIbCKON, TBOPUYECKON W JPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0Opa3HOl COBMECTHOM AEATEIbHOCTH MIPU BHIMIOJIHEHUH YUI€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBITIOJTHCHHUHU XWUMHWYCCKUX OKCICPUMCHTOB, CO3daHWUU yqe6Hr,1x IMPOCKTOB, CTPEMIICHHA K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OIIEHUBATh CBOE IOBEJECHHE M TMOCTYNKH CBOMX TOBAPUIIEH C MO3WLHUHM HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE UM  XHMMHUUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJISIIOLIME OCHOBY JUIsS
MOHMMAHUA CYIIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOIbI, B3AUMOCBSI3AX YEJIOBEKa C MPUPOJAHONU CPEIoi, O poH
XHUMHHU B ITIO3HAHUHU ITUX SaKOHOMepHOCTGﬁ;

MO3HABATEJIbHbIE MOTHUBBI, HANpPABJICHHBbIE HA IOJYyYEHHWE HOBBIX 3HAHUW M0 XUMUH,
HEOOXOoauMBbIe Il OOBSCHEHUS HaONIOIaeMbIX TMPOILIECCOB U SIBICHUHN, MO3HABATEIBLHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypod, NOCTYMHBIMU TEXHUYECKHMMH CpPEICTBaAMHU
WH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyUeHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHeM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370pPOBbIO,
YCTAaHOBKM Ha 370pOBBI 00pa3 JKW3HU, OCO3HAHUE TMOCIEACTBHI W HEMPHUSITHE BPEIHBIX
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MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBwsl 0€30MaCHOCTH TPH OOpAlEeHHMH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W pEalIbHOUN
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUIECKOMY U3YYCHUIO Mpodeccuii u Tpyaa pa3iudHOro poJia, yBaXKCHHUE K
TPyAy W pe3ylbTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
NPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIMBUAYAIHHOW TPACKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpOopeCCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHU, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MUCTOYHHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHUE LIEHHOCTH 3J0pPOBOTO M OE30MaCHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3HUYECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBUII 0€30ITacHOTO MOBEICHUS MPpU paboTe ¢ BEIIeCTBAMH,
a TaK)KE B CUTYAIUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJIOOATLHOTO XapaKkTepa dKOJOTUYECKUX MPOOJIEM H IyTeH WX PEIIeHUs
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBUICISIOT 3HAYUMBIC IS (HOPMHPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHS, MPUHITUI, THIOTe3a, (aKT, CHCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPeIMeToB (OPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYJATHBHBIC), KOTOpbIe 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHMBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue neicTBus:

YMEHHSI HCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHWMU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATHUSIMHU), UCTIOJIH30BaTh MOHATHUS U1 OOBSICHEHUS
OTJICNbHBIX (DAKTOB W SIBJICHWW, BBIOMPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKAITUN
XUMHUYECKHX BEIIECTB M XMMHUCCKUX PEaKIUi, YCTAHABIIUBATH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTUUECKUE PacCyXICHUS (MHIYKTHUBHBIC, 1€ TyKTUBHBIC,
0 aHAJIOTHH), JeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE MPUMCHITHh B MpoIlecce MO3HAHMS MOHATHS (MPEAMETHBIC W METalpeMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJICTH, HCIIONB3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMu4eckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiMu — TpPU pEIIeHuHd Yy4eOHO-
MO3HABATCNIBHBIX  3aJad, C YYETOM OTHX MOJEIBHBIX TPEJICTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYMIESCTBEHHBIC MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XHMHUYECKHX BCIIECTB U
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XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4AEMBIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBble nccienoBareibckue 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCHl B Kau€CTBE HMHCTPYMEHTa IIO3HAHUS, a
TaKKe B KadecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

IPUOOpPETEHUE OMbITa MO IJAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHHUIO YYEHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IIPOLIECCa, CAMOCTOSTENILHO IPOrHO3UPOBATh €0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O POJAETIaHHOM padore.

Pabora ¢ unopmanmeii:

yMEHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TMYHBIX BUI0B
U GOpM IIPEICTABICHUS, TOTYYAEMYIO U3 Pa3HbIX MCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHblEe I[0coOus, pecypchl HHTepHeTa), KpUTHYECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTH Pa3IMuHbIe METOIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MH(pOpMAIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUS y4EOHBIX U MO3HABATEIbHbBIX 3a/1a4
OIpeNieNIEHHOr0 TUIa, MPHOOpPETeHUE OIblTa B 00JACTH MCIOJIB30BaHUS HMH(POPMAILMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOIHH, OBIaJ€HUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH peIllaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHME MCNOJIb30BaTh M AHAIM3UPOBATh B IIpoliecce YYEOHON U HCCIIEeI0BATEIbCKOM
JeSTeIbHOCTH MH(MOPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXKaroLIeW NPUPOIHOMN CPEB.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIC JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora M (WIu) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHMSI IPEACTABIIATE MOJyUYEHHBIE PE3YJIbTAThl T03HABATENBHOM AEATEIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 PE3yJbTaTOB BBIIOJHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSl y4eOHOro COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuyéTa
o0LIMX HMHTEPECOB U COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSITebHOCTH, IJIaHUPOBATh, OCYIECTBIISTh,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M [O03HaBaTeJIbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JEWCTBUM INpU
BBIMIOJTHEHUH 3aJaHUMl ¢ Y4E€TOM IIOJIy4eHHsS HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTax —
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BEIIECTBAX U PEAKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1Ienu,
YMEHUE UCIOJIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, IIPE/JIaracMble B YCJIOBUU 3a/IaHUM.

HPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pPE3yJAbTATOB IO OCBOCHHIO O0S3aTEIBLHOTO COACPXKAHUS,
YCTaHOBJIEHHOI'O JaHHON (QenepanbHOil paboueil mporpaMMoil, BBIAEISIOT: OCBOEHHbBIE
oOydJalomuMuCs Hay4yHble 3HAHUS, YMEHHMs U CHOCOObI JeWCTBUM, crneuuduueckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBI JCATCIBHOCTA TO TOJIYYCHHIO HOBOTO 3HAHHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K xonny oOyuenus B 8 Kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IIOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas M0 XUMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peakuuii: peakliuy COEeAMHEHNUS, peaKLUu pas3IoKEHUs, peakKIui 3aMEILCHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakLuy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IIOHATHUH M IPUMEHATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISl COCTaBi€HMsI (OpMyJd BEHIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

OTpE/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Manble U OonblINe MEpUOIbI, COOTHOCHTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja sjpa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeiesieHue X M0 dJIEKTPOHHBIM CIIO0M);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY

s dexry);
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XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIECTB PA3THUUYHBIX
KJIACCOB, NOATBEpP)KJAas ONUCAaHUWE IpUMEpaMu  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHHUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JEITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMATH3AIHIO0, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CJIEACTBEHHBIX CBA3€H — JJI M3YYEHMs] CBOMCTB BEIIECTB U XUMHUYECKUX PEaKLIUM,
€CTECTBCHHO-Hay4YHbIE  METOJAbl  TO3HaHWs  —  HaAONmIOJAeHWe,  H3MEpeHHue,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN );

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyI0M U  1abopaToOpHBIM
000py/s0BaHUEM, a TaKXke IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOJA M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN pacCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYEH U
KHCJIOT C IOMOIIBIO0 MHIMKATOPOB (JIakMyc, peHON(TaTIeHH, METUIOPAHXK U IPYTHE).

K konmy oOyuenus B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCIIECHHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTaJlu3aTop, XHMMHYECKOE paBHOBecHe, OOpaTUMble M HeoOpaTUMbIe pPEaKIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pPEaKUUH, NpPEIeNbHO JIOIyCTHMas
koHneHrpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSITHS IIPU OMTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCITOJIb30BAaTh XUMHUECKYI0O CHUMBOJHMKY JJISi COCTaBlIE€HUS (OpMyn BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEJMHEHUSAX pPa3IMYHOIO COCTaBa, HMPHUHAIJIEKHOCTb BEIIECTB K ONPEAEIEHHOMY
KJIacCcy COeMHEHHMH Mo (opmynam, BHJ XMMHUYECKOH CBs3U (KOBaJEeHTHas, MOHHas,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XHUMHYECKON
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpax HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
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packpsiBaTh cMbIci [lepuoanueckoro 3akona [I. . MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMCHIBATh U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonnyeckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHUS «IJ1aBHas noArpymma (A-
rpynmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCHTb 0003HAUEHHs, KOTOphIE HUMEIOTCI B IEPHOAMYECKOW Tabiume, ¢
YHCJIOBBIMM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7pa, oOLIee YNCIIO MIEKTPOHOB M PACHPEENICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB OJJIEMEHTOB M HX
COEIMHEHUI B IpeJieNax MaJbIX IIEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B peakIUH BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHHUIO CTETIEHEeH OKUCIIEHUS XUMHUECKUX AJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPKIasi ONKUCAaHHE PUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX XUMUYECKUX PEaKIU;

COCTaBJIATh YPABHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALMN KUCIIOT, 1IeJIoueil U coeH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
HOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BelleCTBaMU
pa3INYHbIX KIJIACCOB;

PacCKphIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYRO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 1Mo (opMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

coOuoiaTh MpaBWJa TIOJIb30BAaHUS XUMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
o0opy/noBaHuEM, a TakKe MpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBINOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOro ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB!
pacrio3HaBaTh OMNBITHBIM HYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHatr-, ¢ocdar-,
CHWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHMS M MOHBI H3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEIBLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUMHHO-CIIEACTBEHHbIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOJIOJAEHUE, U3MEpPEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICTICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosan4yecTBo yacos
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Yy4eOHbIe KoutpoabHbie IpakTHYeckan
Yachl padoThI 4acTh
Paznea 1. [lepBoHayajbHble XMMHYECKHE MIOHATHS
11 XuMus — BaxkHasi 00J1aCTh €CTECTBO3HAHUS U IPAKTUYECKOMN 5 0 2
' JeSITeIbHOCTH YEJIOBEKA
1.2 BemecTBa n XUMHUYECKHE PEAKITUN 15 1 0
Hroro no paszneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BellecTB
2.1 Boznyx. Kucnopoa. ITonsitie 06 okcumax 6 0 0
2.2 Bopopoa.IloHsATHE O KUCITIOTAX U COISX 8 0 1
2.3 Bopa. PactBopsr. [TonsiTHE 00 OCHOBaHHSX 5 1 1
2.4 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX COEAMHEHUN 11 1 1
Hroro o pasneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

[Mepuoanueckwuii 3axkon u [leproanueckas cucteMa XUMUYECKUX
3.1 7 0 0
aneMeHTOB [[. V1. Menpene-eBa. CTpoeHue aroma
3.2 Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 8 1 0
Hroro no paszneny 15
PeszepBHoe Bpems 3 0 0
OBIHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 68 4 5

IIpomexyTouHasi aTTeCTALMA NPOBOAUTCSH B (hopMe rogoBOro OneHUBaHMUA 0e3 yueTra TeMaTHYeCKHX MPOBEPOYHBIX padoT.
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9 KIIACC
KoaunvecTBo yacoB
Ne i/
HaumenoBanue pasjiesioB ¥ TeM NPOrpaMMbl Y4eOHbIE KonTposbHbie IIpakTnyeckas
4achl padoThI 4acTh
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriy0OiaeHne 3HaHUI OCHOBHBIX pa3/esioB Kypca 8 kiacca S) 1 0
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX PEaKIIHA 4 0 0
1.3 DIEKTPOTUTHYECKAs AUCCOIMAIINS. XUMUYECKHUE PEaKIIUi B pacTBOpax 8 1 1
Uroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO61mas xapakTepucThKa XUMUYecKuX 3eMeHToB VIIA-rpymnmbl. 4 0 1
l'anorenst
29 O61as xapakrepucTuka XuMudeckux neMeHToB VIA-rpynmnsl. Cepa u eé 6 0 0
COEJIMHEHUs
23 OO11ast XapakTepUCTHKA XUMHUECKUX 3JIeMeHTOB VA-rpymiibl. A30T, 7 0 1
dbocdop U1 UxX CoOeTMHEHUS
24 Ob6mas XapaKTePHCTHKA XAMHIECKHX SIIEMEHTOB IVA-rpynnel. Yraepon u 8 1 5
KPEeMHHUH M UX COeTMHEHHUS
Hroro no paszneny 25
Pa3nes 3. MeTasiibl M HX COCINHEHUS
3.1 OO0mrme cBOWCTBa METAIIOB 4 0 | 0
3.2 Bakneinine MeTaIbl U UX COSIMHEHUS 16 1 2
Hroro 1o pasueny 20
Pasznea 4. Xumus 1 OKpysKammas cpeaa
4.1 BemiecTBa 1 MaTepHalbl B )KH3HH YETIOBEKA 3 0 0
Hroro no paszneny 3
PeszepBHoe Bpemst 3 0 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7

IIpomexyTouHasi aTTecTANMA NPOBOAUTCA B (hopMe rogJ0BOro OLCHUBAHUA 0e3 yueTa TeMaTHYeCKHUX NPOBEPOYHBIX PadoT.




