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PaGouasn nporpaMma
yueOHoro npeamera «XuMHsDY

Knacc 8,9

Bcero yacos - 68
KoIHuecTBO 4YacoB B HEAEIO - 2

CocTaBieHa B cooTBeTCTBHM ¢ DenepaibibiM rocyaapcTBEHHBIM oOpa3zoBaTeIbHBIM
CTaHIapTOM OCHOBHOrO 00LIero o6paszosaHus, PenepaibHOH o6pa3oBaTebHOH MporpaMMoH
OCHOBHOTO 0611ero o6paszosanusi, deaepanbHOH paGoyeil mporpamMmoii 1o y4eOHOMY MpeaMETY

«XHUMHUS».

YuyeOHHK:
la6puensn O.C. Xummus: 8
Octpoymos, C.A. Cnaakos. —

YueGHoe nocodue:
Pymutuc I'. E. Xumust. 9 knacc: yue6. juist o6ueobpa3oBar. opranusauui/ I'. E. Pynsuruc, oO.rI.

denpaMan. — 9 —e H31., ctep. - M. : [IpocBeleHue, 2022;

xiace: 6a3oBblii ypoBeHb: ydeGuuk / O. C. TI'abpuensu, W.I'.
7 —e u3a., cTep. - Mocksa : [IpocBelieHue, 2025.

[pyrnna y4uTeen:

TpycoBa Jlyrosas
Enena Enena
BukTopoBHa AHaToJIb€BHA
Kareropus — nepsast Briciuas
Crax pa6oThl — 12 sieT 26 ner
PACCMOTPEHO COTI'JJACOBAHO
LIKOJIbHBIM METOIMYECKUM OOBeIMHEHHEM 3amectuTeNb AMpekTopa no YBP
MBOY YBK «lllkosnbHasl akaleMHs

[IpoTokoJ OT 28.08.2025 Ne 4
uM Mansuesa A M.»

%fc"é /51.B. AMMocoBa/

r. baxuucapai
2025 r.



INOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30oBaHuUs COCTaBJICHA 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 BOCIUTAHUS U C YU4ETOM KOHIICTILUU NPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0med cTparteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydalOIIUXCS CpelCTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpPXKAHUE, IIPEyCMaTPpUBAET paclpelesIeHUe ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COAEPKAHMS, PEKOMEHIYEMYIO II0CJIEA0BATEIbHOCTh
U3YYEHUS XUMHUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHMKU y4eOHOIO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAesseT BO3SMOXHOCTH TpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKke TpeOOBaHUM K pe3yibTaTaM 00yYeHUs] XUMUU
HA YypOBHE I1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IIPEJICTaBICHUI O MaTEpUAIIbHOM €IMHCTBE MUPA, BAYKHYIO POJIb UTPAlOT (HOPMUPYEMbIE XUMHUEN
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEJHEBHOM JKU3HU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI I€JIOCTHOIO
B3IJIS1a Ha €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B OPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHocOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIQJ] B DJKOJOTHYECKOE OOpa3oBaHME
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECIEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarormueckyd aJanTHPOBAHHBIM OTPaKeHUEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOrO OOIIEro 0Opa30BaHHS OPUEHTHPOBAH HAa OCBOCHHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTPaMMbI MO XMUMHUU C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOIO
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 MPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUYECKUX NPECTABICHUN 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 AIIEKTPOIUTUUECKON AUCCOLMAIINH BEILIECTB B PaCTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEOBATEIBHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJIHASL (DYHKIUU OOBACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MMOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUs K HAyYHOMY 3HaHUIO MU METOJaM II03HaHUs B Hayke. M3yuenue xumMun
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace.

[Tpu u3yyeHNH XUMUU IPOUCXOANUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JIEATENIbHOCTH YEJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyNIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHA — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHWI MHPOBO33PEHYECKOT0 XapakTepa, s3blKa HAyKH, B
IPUOOILEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
dbopMUPOBAaHUM ¥ PA3BUTHH [O3HABATEJIbHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEIILHON U y4eOHO-UCCIIE0BATEIbCKOM AeATeIbHOCTH, OCBOGHUHU MPaBHII 0€30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

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

— (hopMuUpOBaHHE MHTEJJIEKTYAIBHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HaNpaBJI€HHOCTh OOY4YE€HHsS Ha CHCTEMaTHYecKoe MpUOOLIeHHEe OOydarlmuxcs K
CaMOCTOATENIBHOM ~ ITO3HABATEIIbHOM  JEATENbHOCTH,  HAay4YHbIM  METOAAM  IIO3HAHUA,
(bOopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENBbHOCTH, MO3HAHUSA M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHSITh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WCIONB3YS 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHUH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11EJIeCO00pa3HOro MOoBeIeHHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEMAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO M CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis ¥ HaNIPaBJICHHOCTU AaJbHEUIIeTro 00yYeHHs.

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).



COJAEP)KAHUE 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 MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieNieHus: cMeceil.

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. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMocCBsI3b KOJIMUECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMynaM XMMHUUYECKUX COSTUHEHHH.

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 XMMMYECKOM MOCyI0#, mpaBwiaMu paboThl B jJaboparopuu U npuéMamu
oOpateHus ¢ 1abOpPaTOpHBIM O0OPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KAIIEHHUE U KOHJIEHCAIUS BOJbI) U XUMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJCICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Habt0ieHue
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUIOM Oapus, paznoxkenue ruapokcuna meau (II) npu
HarpeBaHuu, B3auMoJeicTBue sxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crocoOoB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomaTtorpadusi, TNpOBEIEHHWE OUYUCTKH MOBAapEHHON coiM, HAOIIOACHHE U ONHCAaHHE
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — 3i€MEHT M IPOCTOE BEILECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu U
OpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — auioTporiHas MOJU(pHUKAIH
KHCIIOPOJIA.

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

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxokaeHue Bogopoaa B MPHUPOJE,
buznyeckre 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comnu.

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

®usnueckue cpoiictBa BoAbl. Boxa kak pactBopurens. PactBopbl. Hacklmennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B



pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Boawsl B mpupoje. 3arpsisHEHUE MPUPOJIHBIX BoA. OXpaHa U OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcHJI0B. DU3nNUeCcKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM HW HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. Ousndeckue U XUMHUECKHE
cBorcTBa KUCHOT. Pax akruBHocTr MetaiioB H. H. bekerosa. [lonmydenue kucior.

Comu. Homenknarypa coneil. duznueckue U Xxumudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpEeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIMCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[0B HEOPTaHHMUECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOIIO/IeHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCJIOT C MeTaJlJlaMu,
peaKuuii HEUTpalIu3alru, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajula IpyruM M3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMHUYECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJLIbI, TAJOTE€HbI, HHEPTHBIE Tas3bl).
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 MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX suaep. HM3otomsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHUS PaJuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IpyNIaM U IEpUOIaM.

3nauenue [lepuonnyeckoro 3akoHa u Ileproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. 1. 1. Mennenees — y4€HbIN U IPaKJaHUH.

XnuMuyeckas CBS3b. KoBanenrnas (monsipHas " HEToJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAas1 CBA3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. IIponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3LoB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHA
LIMHKa C pacTBOpaMU KUCJIOT U ILEJIO0YEH, IPOBEIEHUE OIBITOB, WILIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpeHUE, peakLiuy Pa3IoKEeHNs], COETUHEHUS).

Mesicnpeomemmuuie cea3u

Peanuszanus MEXNpEeAMETHBIX CBA3CH IPU U3YYEHUU XMMHUU B 8 KJIACCE OCYILECTBIAETCS
Yyepe3 UCIONBb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHATHHA, TaK W TOHATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO--HAy4HbIE IOHATHS: Hay4HbIM (hakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsij, BELIECTBO, Tel0, 00BEM, arperatHoe
COCTOSIHUE BELIECTBA, a3, (hU3MYECKHE BEJIWYMHBI, €IUHUIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
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. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B llepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THUMA KPHUCTAIIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
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 TemIoBoMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUUYECKHE PEAKITNU, TEPMOXUMUIECKHAE YPAaBHEHUSI.



[Tonsatue o cxopoctu xumuueckoil peakuuu. ITonsTue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. I[lonstue o
karanuse. lloHarne o XxumuueckoM paBHOBecuU. @DakTOphl, BIHUAIOLIME HA CKOPOCTh
XUMHUUYECKON pPEaKLMU U TI0JI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKUCINUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKIUH, SJIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEJIBHOM peakuuu. CocTaBileHUE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHMOHBl. MeXaHU3M JAHUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUAAMU XHUMHYECKOH CBS3H.
Crenens quccounanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs pEaKIUil MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHHUI M COJIEH B CBETE
HpeCTaBiIeHU 00 3JIeKTpOJUTHYECKOW aucconuanuu. KadyecTBEHHblE peaklUUyd Ha HOHBI
[TonsiTHE O TMAPOIU3E COEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIISCTB (XJIOpUAa HaTpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW peakIMM OT BO3AECUCTBHUS Pa3IUUHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PAcTBOPOB BEIECTB, IMpOLiEcca AUCCOLUALUU
KHUCJIOT, ILIENoYe U cojeil (BO3MOYKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJIECHUE
OMBITOB, WJIIIOCTPUPYIOIIUX NPU3HAKK HPOTEKaHMs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME ra3a, 00pa3oBaHME BOJbI), OINbITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUi (FOpeHHE, peakUuu pas3ioKeHUs, COCAUHEHHUS),
pacro3HaBaHUE HEOPraHWYECKHX BEILIECTB C IOMOINbIO KAaYeCTBEHHBIX pEakUuid Ha HOHBI,
pEIIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CtpoeHne U (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyueHHE,
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 (pU3NYECKUEe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3MUYECKHE M XMMHUYECKHE CBOICTBa
(oOme Kak MpeaCTaBUTENs Kilacca KUCIOT M crenuduyeckue). XUMHYECKUE pPEeakluy,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4deHUs cepHol KuciotTel. I[IpumeHnenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibgaT-uoH. Haxoxnenue
ceppl M €€ COeIMHEHUH B MpUpoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLEH Cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPeIOTBPALCHUS.



OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHUCICHHs. A30T, pacupoCTpaHeHHE B MpuUpoae, (U3NYECKHUE H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYEeCKHUe
CBOWCTBA, MoJlydeHue u npuMenenue. Coinu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmenenue. KadecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyuyeHue,
dusznueckne W XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAlolEeh cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUPUKALNN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopHas Kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX YI00pEHHIA.

OO6mas xapaktepuctuka 3ieMeHTOB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIICHUA. YTJIEepOo/, alIOTPOIIHbIE MOAU(DUKAIINK, PACIPOCTPAHEHHE B
npupoze, pusmueckue 1 XUMHUIECKne cBoiicTBa. Axcopoums. KpyroBopor yriepoaa B mpupo/e.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMMHUUECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpoOieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a TII00AIbHOTO TMOTEIUICHHUs KJIMMaTa, MapHUKOBBIN >PQeKT. YronbpHas KUCIoTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MIPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COCIWHEHUSIX yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YyKCycHas Kkuciora). Ilpuponnsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX NepepadoOTKU
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHsATHE 0 OHOJIOTHYECKN BaXKHBIX BEIECTBAX:
KHUpax, OesKax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mnpupoje. OOmmue mpencrasieHus o0 oxcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaUeCTBEHHBIX pPEaKIUi Ha XJOPUA-HOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBONCTBA TaJloT€HOB M MX COEJUHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS  caxapa TMOJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI, HU3y4YeHUE XMMHUUYECKHUX CBOMCTB pa30aBiIeHHON CEepHOMN
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POchOpPHBIX ynoOpeHui,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEeHHUE CBOMCTB aMMHakKa, IPOBEJCHHE
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KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YUYCHHE MOJENed KPUCTALTMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojydeHue, cCOOupaHue, pacrio3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAaT-UOHbl W U3YYEHHE I[IPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHHE C NPOAYKIMEH
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 xumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBs3b M METAJUIMYECKas KpUCTAJIUYecKas
pem€Tka. DJIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTamioB. Pu3MUEecKHe U XUMUYECKHE
cBoicTBa MeTauioB. OOmKe crnocoObl MOJy4eHUsT MeTaJIoB. [oHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[[{enounble MeTalIbL: NIOJIOkKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. OPU3HMYECKHE U XUMHYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emenbHbIE METAUIBl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucremMe xumuueckux aviemMeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kaiblud. BaxkHelmue coeauHEHHs
KanbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B npupoae. PU3NYECKHe U XMMUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux »snaemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCHJIA KaJbIMs M HATPHUS C BOJOUW (BO3MOKHO HCITOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, IpoIlecca TOPEHHUs Keine3a B
Kucinoposie  (BO3MOXKHO — HCIOJNB30BaHWE  BUIACOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHMs, KaJbIlMs, AIFOMUHUS, IIMHKa, xene3a (I1) u xenesa
(I1I), mexau (II), HaGmtoieHNEe U ONMKMCAaHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIH30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCU/IA LIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 M0
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 PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJabTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE Y4E€OHOI M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM C TPAAMLHUOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMHU M HOPMaMH MOBEICHHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3ALIUN 00YYarOIUXCS.

JIMYHOCTHBIE PpE3yJbTaThl OTPa)XKat0T TI'OTOBHOCTh OOYYAIOLIMXCS PYKOBOJACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMH M PACIIMpPEHHUE ONBITAa ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUYEHUs XUMHYECKOM HAyKH B KM3HU COBPEMEHHOro OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpManueil 0 MepefoBbIX JOCTUXKEHHUSIX U OTKPBITHUIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTAaBICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTHBHOM KOMIIETEHTHOCTH B 00I11eCTBEHHO MIOJIC3HOH,
y4eOHO-UCCIIEI0BAaTEIbCKOM, TBOPUECKOW M JAPYrMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM JI€ATENbHOCTH MPY BHIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIMIOJTHEHUM XUMHYECKUX OJKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBAPUINEH C MNO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKIMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKM W COCTaBJISIIOLIME OCHOBY IS
NOHUMaHMUS  CYIIHOCTH HAayyHOM KapTHMHBI MHpa, NPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJOBEKa C MPUPOJHON Cpeoi, 0 posn
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJIyYEHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXoauMBbIe Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHON padOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEpaTypod, NOCTYMHBIMU TEXHUUYECKHUMH CpPEJICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEHMIO M TO3HAHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHHUs B ajbHeHeM;

4) ¢popMHUPOBAHHS KYJIHTYPHI 3/10POBbSI

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IOCIEACTBUI U HENpHUSITHE BPEIHBIX
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MPUBBIYEK (YMOTPEOJEHUST aJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COOJIOIACHUS
npaBwsl 0€30MaCHOCTH TPH OOpAlEeHHMH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W pEalIbHOUN
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYCCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOr0 POJia, YBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIE HAa OCHOBE IPHUMCHEHHUSI
NPEIMETHBIX 3HAHWW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIMBUAYAIHHOW TPACKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpOopeCCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIAITHPOBATHLCS B MPO(ECCHOHAIBHOM Cpe/Ie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHUE LIEHHOCTH 3J0pPOBOTO M OE30MaCHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUECKOMY M IICUXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPaBUII 0€30ITacHOTO TOBEACHUS MpHU paboTe C BEIECTBAMH,
a TaK)KE B CUTYAIUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFOJICH;

CHOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU H3YUYCHUM XUMUH, JUIS PEHICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKHX MPOOJIeM U MyTed WX PEIICHUS
MOCPEACTBOM METOJIOB XMMHH, YKOJOTHUYECKOTO MBIIUICHUS, YMCHHUS PYKOBOJICTBOBATLCS UM B
M03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHSs, MPUHIUIN, THUIOTEe3a, (aKT, CHCTeMa,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYJSATHBHBIC), KOTOpbIe 00OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHMBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue neicTBus:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUW 3HAHHIA:
pacKpblBaTh CMBICH XHUMHUYECKHUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBICHEHUS
OTIIENBHBIX (PAKTOB W SIBJICHWM, BBIOMPATh OCHOBAaHUS WM KPUTEPHH IS KJacCU(UKAIAN
XUMHUYECKHX BEIIECTB M XMMHUCCKUX PEaKIUi, YCTAHABIIUBATH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXy OOBEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), JeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE MPUMCHSITHh B IMpoIlecce MO3HAHMS TMOHATHS (MPEAMETHBIE H METalpeMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJICTH, HCIIONB3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMH4eckass ¢GopMylia W ypaBHEHHE XHUMHUYECKOH pEakiMu — TpPU pEIIeHud Yy4eOHO-
MO3HABATCNIBHBIX  3aJad, C YYETOM OTHX MOJEIBHBIX TPEJICTABICHUNA BBIABIATH U
XapaKTepU30BaTh CYMIESCTBEHHBIC MPU3HAKH H3YyYaeMbIX OOBEKTOB — XHMHUYECKHX BCIICCTB U
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XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3y4aEMBbIX IIpOLIECCaX U SIBJICHUSIX.

Ba3oBble nccienoBareibckue 1eiCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA I103HAHUS, a
TaKKe B KadecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

IPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHHUIO YUEHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3@ XOJ0M IIpPOLIecca, CAMOCTOSTENILHO ITPOrHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O IIPOAETIaHHOM padorTe.

Pabora ¢ unopmanmeii:

yMEHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh MH(DOPMAIHIO PA3TMYHBIX BUI0B
U GOpM IIPEICTABICHUS, OTYIaEMYIO U3 pa3HbIX UCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE IMocoOus, pecypchl IHTepHeTa), KpUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTh Pa3IMYHbIe METOBI U 3alPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUS y4EOHBIX U MO3HABATEIbHbBIX 3a/1a4
OIpeNIeNIEHHOr0 TUIA, MPHOOpETeHHEe OIbITa B 00JaCTH HCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOIHH, OBIaJ€HUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy TpencTaBICHUS
UHGOpPMALMM U WUIIOCTPUPOBATH pelllaeMble 3a/add HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHME MCHOJIb30BaTh U aHAIM3UPOBATh B IpoOLEcCe YYEOHOH U HCCIEI0BaTEIbCKON
JeSTeIbHOCTH MH(MOPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPYXaOUIEH IPUPOIHON CPEB.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIC JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora M (WIu) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBITOJIHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHMSI IPEACTABIIATE MOJyYEHHBIE PE3YJIbTAThl I03HABATEIBHON AESITEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 PE3yJbTaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSI y4eOHOro COTpYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABaTEIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuyéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUA COBMECTHBIX JAEUCTBHM, ONpEAEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSITebHOCTH, IJIaHUPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTU KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMpATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M [O03HaBaTeJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIMIOJTHEHUH 3aJaHUMl ¢ Y4E€TOM IIOJIy4eHHsS HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTax —
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BEIIECTBAX W PEAKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTaTa 3asBICHHON ey,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUU 3aJIaHUM.

HPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPE3YJIbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJIEHHOI'O JaHHON (QenepanbHOil paboueil mporpaMMoil, BBIAEISIOT: OCBOEHHbBIE
oOydJarlomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUS», BUIBI JCATCILHOCTH IO TONYYEHHIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K xonny oOyuenus B 8 Kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH 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 JOJs XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peakuuii: peakliuyd COeAMHEHNUS, peaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
0o0MEHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakLuy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl U HEIOJIApHAsl 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 XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

OTpEe/eNATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOTaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIME TMEPHOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja sjpa, oOllee YHCIO 3JIEKTPOHOB U
pacrpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHMYECKHE BELIeCTBa, XUMUYECKHE
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,  NOJTBEP)KJash  ONUCAaHUE TPUMEpPaMH  MOJIEKYJISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUM B Pa3JIMYHbIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHHUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IPUMEHSTh OCHOBHBIC ONEpAllUU MBICIUTEIBLHON NEATEIbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3AIHNIO, KIacCU(UKAILNIO, BBIABICHHE NPUYHMHHO-
-CIIE/ICTBEHHBIX CBSI3€d — JJI1 U3YYEHHUS CBOMCTB BEUIECTB M XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-Hay4YHbIE  METOJAbl  TO3HaHWs  —  HaAONmIOJAeHWe,  H3MEpeHHue,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN );

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYAOH H  J1abopaTOPHBIM
000py/s0BaHUEM, a TaKXke IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMU 1O BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), MPUTOTOBICHHIO
pPacTBOPOB C OMpene’IEHHON MacCOBOM ofiel pacCTBOPEHHOTO BEIIECTBA, IUIAHUPOBATD
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 pe3ysbTaThl Ha 0A30BOM ypPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCIIEHMS, XUMHUYECKas peakius, XUMHUYEecKas
CBSI3b, TEIUIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pEaKUuu, MPEAeIbHO JO0IyCTUMAs
koHneHrpanus [1/IK Bemecrsa;

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

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBlIeHHMS (OpMYya BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIINN;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COEJMHEHUSAX pPa3IMYHOIO COCTaBa, HMPHUHAIJIEKHOCTb BEIIECTB K ONPEAEIEHHOMY
KJIaccy coelMHEHMH Mo (opmMynam, BHJ XMMUYECKOH CBSI3M (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHMSX, 3apsi] HMOHA II0 XUMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpax HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
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packpsiBaTh cMbIc [lepuoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHUMAaHME: ONMCHIBATH U XapaKTepu3oBaTh TabunuHyto (opmy [leproauueckoi
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHUS «IJ1aBHas noArpymma (A-
rpynmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPHOABI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B MEpPHOAMYECKON Tabnuue, C
YHCJIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7pa, oOLIee YNCIIO MIEKTPOHOB M PACHPEENICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJeNax MaJbIX IEPUOJOB U TJIABHBIX NOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B peakIUH BEIIECTB, IO TEIJIOBOMY
3¢ ¢dexTy, 10 U3MEHEHUIO CTEIIEHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) o0OLIMEe U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPKIasi ONKUCAaHHE PUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX XUMUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS 3JEKTPOJIUTUYECKON JMCCOLMALMN KUCIIOT, IIeJIoued U coell,
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 JIEKTPOHHOTO OajiaHca 3THUX pPeakLui;

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

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (JOpMyJie COETMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKIty;

coOuoiaTh MpaBWJa TIOJIb30BAaHUS XUMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
o0opy/noBaHUEM, a TakKe MpaBuia OOpallleHUs C BEIIeCTBaMU B COOTBETCTBHH C
UHCTPYKLHUSMH 1O BBIOJHEHUIO JTa00OPaTOPHBIX XUMHUECKUX OIBITOB IO MOJIYYEHHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOro ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB!
pacrio3HaBaTh OINBITHBIM NYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CHWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHMS M MOHBI H3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3alllio, BBISIBICHWE MPUYUHHO-CIIEACTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOJIOJAEHUE, U3MEpPEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).
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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 XuMusl — BaxkHasi 00J1aCTh €CTECTBO3HAHUS U IPAKTUYECKOM 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 1
2.2 Bopopoa.IloHsATHE O KUCITIOTAX U COISX 8 0 1
2.3 Bopa. PactBopsr. [TonsiTHE 00 OCHOBaHHSAX 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
anneMeHTOB [l. 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 6

IIpomexyTouHasi aTTeCTALMA NPOBOAUTCSH B (hopMe rooBOro ONeHNBaHUA 0e3 yyeTa TeMAaTHYeCKHX NPOBEPOYHBIX padoT.
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9 KIIACC
KoaunvecTBo yacoB
Ne i/
HaumenoBanue pasjiesioB ¥ TeM NPOrpaMMbl Y4eOHbIE KonTposbHbie IIpakTnyeckas
Yyacel padoThI 4acThb
Pa3nes 1. BemecTBo U XMH4YecKHe peaKkui
11 [ToBTOpEeHue u yriaybnenue 3HaHUH OCHOBHBIX Pa3/iesioB Kypca 8 kiacca S) 1 0
1.2 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHA 4 0 0
1.3 DIIEKTPOTUTHYECKAs AUCCOIMAIINS. XUMUYECKUE PEaKIIUU B pacTBOpax 8 1 1
Wroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO61mas xapakTepucTHKa XUMUYeCKUX d5eMeHToB VIIA-rpymnmbl. 4 0 1
l'anorenst
29 OO61as xapakTepucTuka XuMudeckux neMeHToB VIA-rpynmnsl. Cepa u eé 5 0 0
COEJIMHEHUs
23 OO01mas XxapakTepuCTHKa XUMUYECKUX AIeMEeHTOB VA-Tpymibl. A30T, 7 0 1
dbocdop U1 UxX COeTMHEHUS
24 Ob6mas XapaKTePHCTHKA XAMHIECKHX SIIEMEHTOB IVA-rpynnel. Yraepon u 8 1 5
KPEMHUI U UX COEMHEHUS
Wtoro no pazneny 25
Paszpnen 3. MeTauuibl B MX COEIMHEHHS
3.1 OO0mrme cBOWCTBa METAJIOB 4 0 0
3.2 Baxkueiiie MeTamibl U1 UX COSIUHEHUS 16 1 2
Hroro no paznery 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 ‘ BemectBa 1 MmaTepuansl B )KM3HU YEJIOBEKa 3 0 0
Hroro no pasneny 3
PesepBHOE Bpemst 3 0 0
OBHIEE KOJIMYECTBO YACOB 110 MIPOT'PAMME 68 4 7

IIpomexyTouyHas aTrecTanys NPOBOAUTCA B opMe roJ0BOr0 OLeHUBAHMA 0e3 yueTa TeMaTHYeCKHX NPOBEPOYHBIX PadoT.
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IMPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBbHOMN ITPOT'PAMMBbBI

8 KJIACC
Kox N .
IIpoBepsiemble IpeAMeTHbIE Pe3yJbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOI'O 00111ero
NpoOBEPSIEMOro
o0pa3oBaHus
pe3yJjbTara
1 ITo Teme: «IlepBOoHaYaIbHBIE XUMHYECKUE TIOHITH
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHSTHI: aTOM, MOJIEKYJIA, XUMHUYECKHM AJIEMEHT, IPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIL[ECTBO, CMECh (OJHOPOJIHAS U HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENbHAsI aTOMHAsk U MOJEKYJIspHas
11 Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas JOJIsI XMMHMYECKOIO 3JIEMEHTAa B COCAMHEHUH,
MOJISIPHBIM 00BEM, XMMHUYECKas peaklus, KIacCU(pUKAIM peakIHid: peaklUu COeAMHEHHs, PEeaKLUU pPas3IokKEeHMS,
peakuuu 3aMelieHHs, peakuuu oOMEHa, IK30- U IHJIOTEPMUYECKUE PEaKIMM, TEIIoBOH 3¢ (eKT peakiuu, pacTBOp,
MaccoBas J10JIs BelecTBa (IPOIIEHTHAs KOHIIEHTPAIlKs) B pacTBOpe
19 MJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUN U IPUMEHATH 3TH MOHITHS NPU ONMCAHUH BEUIECTB U
UX IPEBPALLECHUN
13 UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJICHUS (POPMYIT BEUIECTB U YPAaBHEHUI XMMHUYECKUX PEeaKLUit
14 PacCKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUs MAacCChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOIO Y4YEHHS,

3aKkoHa ABOraapo

1.5 OTIPEIEIATH BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
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KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHYCCKUEC PCAKIIUU (HO YUCJIy U COCTaBy YYAaCTBYIOIIHMX B PCAKIHUHU BCUICCTB, IIO TCIIJIOBOMY

1.6
s dexry)
1.7 BBIUUCIIATH OTHOCUTENEHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChI BEIIECTB
1.8 BBIYUCIISATH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA 10 POpMYyJie COSAMHECHHUS,
1.9 BBIUUCIISATH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh €CTECTBEHHOHAayYHbIE METOJbl MO3HAHHS — HAOIIOJIEHUE, HU3MEpPEHUE, MOJCIUPOBAHUE, IKCIEPUMEHT
' (peanbHbBIN U MBICIIEHHBIH)
2 [To Teme: «BaxkHeime npeACTaBUTENIM HEOPTaHUYECKUX BEILIECTBY
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSATHIA: OKCH/I, KICJIOTa, OCHOBAaHHE, COJIb
2.2 OTpeEATh MPUHAIIICKHOCTH BEIIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUM 110 popMyiam
2.3 KJ1accu(UIIUpPOBaTh HEOPraHMUECKUE BEIIECTBA
Y XapaKkTepu30BaTh (OMMUCHIBATH) OOIINE XMMHUYECKHE CBOIMCTBA BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKJasl ONMUCAHUE
' MIPUMEPaMHU MOJIEKYIISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHUYECKUX PEaKIUi
)t MIPOTHO3UPOBATh CBOMCTBAa BEMIECTB B 3aBHCHMOCTH OT HMX Ka4eCTBEHHOT'O COCTaBa, BO3MOXKHOCTH TPOTEKAHUS
' XUMHUYECKHX MPEBPALICHUHN B Pa3IMUHBIX YCIOBUSIX
ClIeZIOBaTh MpaBWJIaM MOJb30BAHMS XMMHUYECKOH MOCYIOH U J1abopaTOpHBIM OOOpYJOBAHHEM, a TaKXKe IMpaBHiIaM
oOpamieHus ¢ BENIeCTBAMHU B COOTBETCTBUU C WHCTPYKIHSMH IO BBITOIHEHUIO TAOOPATOPHBIX XUMHUYECKUX OTBITOB T10
26 MOJyYEHUI0O M COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa U KHUCIOpPOJA), NPUTOTOBJICHUIO PAacCTBOPOB C

OnpeeaEHHON MacCOBOM JOJIEl pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U IPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 10

pacrio3HaBaHUO PacTBOPOB 1Ieno4el M KUCIOT C IMOMOIIBIO HHIUKATOPOB (J'IaKMyC, (I)eHOJ'I(bTaJ'IeI/IH, MCTUJIOPAHK U

Jipyrue)

2.7 MIPOBOAUTH PACUETHI [0 YPAaBHEHHUIO XUMUYECKOM peakuu
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ITo Teme: «llepronnueckuii 3akoH u Ileprnonnueckas cucrema xuMuueckux anemeHToB . M. Menneneea. Ctpoenue

3 aTOMOB. XUMH4YECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI)
pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHSATHH: SIPO aTOMa, SJICKTPOHHBIA CIIOW aroma, aTOMHasi OpOUTallb,
3.1 paguyc aroMa, XMMHUYECKas CBs3b, MOJISIPHAS M HENOJSApHAs KOBAJIEHTHAs CBS3b, AJEKTPOOTPULATENBHOCTh, NOHHAS
CBS3b, MOH, KATUOH, aHUOH, CTETICHb OKUCIICHUS
3.2 KJIacCU(UIUPOBATH XUMUYECKUE ITIEMEHTHI
33 OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢dopmy Ileprognueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB: pPa3inyaTrh
' MOHATHS «TJIaBHas noArpynna (Arpynna)» u «rnodounas noarpynmna (brpynna)», «manbsie» U «00JbIINE) NEPUOIbI
34 packpsiBaTh cmbich [lepuogmueckoro 3akona JI.M. MenpaeneeBa: AEMOHCTPUPOBATH NMOHUMAHHUE MEPUOIAYECKOMN
' 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX IosioxkeHus B [lepuoanueckoii cucreme
COOTHOCUTH 00O3HaueHUusi, KOTOpble UMeroTcs B Tabnuue «llepuoanueckas cucrema XUMHUYECKUX dneMmeHToB [I.U.
3.5 MeHeneeBa» C YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsll sjpa,
o0111ee YMCIIo SIEKTPOHOB M PACIPEIEICHNE UX 0 SJIEKTPOHHBIM CIOSM)
3.6 OTIPEETSATh CTETIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
3.7 OTIPEETISATh BUJ XUMUYECKON CBS3H (KOBAJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COSAMHEHUAX
9 KIIACC
Kon N .
IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrpPaMMbl OCHOBHOI'O
MIPOBEPEMOTO 0011ero o0pa3oBaHus
pe3yjabTara
1 [To Teme: «BemecTBO U XUMUYECKAsT PEAKLIUS)
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PACKpPbIBATh CMbBICJI OCHOBHBIX XUMHYCCKUX MMOHSTUM: pacTBOp, SJICKTPOJIUTHI, HEQJICKTPOJIUTEI, SJICKTPOJIUTHYCCKAA

aucconunanysa, pCeakuvunu HMOHHOI'O O6M€Ha, KaTaJmM3aTop, XUMHUYCCKOC PABHOBCCHC, 06paTI/IMBIe u H€O6paTI/IMLIe

11 peakuuy, OKHUCIUTEIbHOBOCCTAHOBUTEIIbHBIE  PEAKLUUU, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHCIEHHE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEpPHOCTh, XHMHYECKas CBSI3b (KOBAJICHTHAs, WOHHAS, METa/NIMYecKas),
KpUCTAJUIMYECKasl PEeIIE€TKa, CIIaBbl, CKOPOCTh XUMUUYECKOW PEaKLUU
1 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHSATUHW W NPUMEHATh 3TH MOHATHS IPH ONHUCAHHUU
' BEIIECTB U UX MPEBPALLICHUI

13 COCTABJISITh YPABHEHUS AJIEKTPOJUTUUYECKON IUCCOLMALIMM KHUCIIOT, IIEJIOYeld U COJIEH, MOJHbIE U COKpalllEHHbIC
' ypaBHEHHUS PEaKIMii HOHHOTO OOMEeHa

14 pacKphIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMHA NOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO
' OanmaHca 9TUX peakuui

1.5 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKinu

2 ITo Temam: «HemeTanbl u ux coequHeHus» U «MeTauibl U UX COCTUHEHUS)

XapaKTepu30BaTh (OMUCHIBATH) O0IIME U crHenu(HrUecKkue XMMHUYECKHe CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB,
2.1 MOATBEPIK/Iasi OIMHMCAHUE TPUMEpPaMU MOJEKYJSIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XWMHUYECKHX
peakuui
95 COCTaBJIATh YPAaBHEHHUsI pEaKIMil, MOATBEPKAAIOIINX CYIIECTBOBAHWE T€HETHYECKOW CBS3M MEXKIY BEIIECTBAMU
' Pa3IMYHBIX KJIACCOB

23 MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOCHHS, BO3MOXHOCTHU TNMPOTEKAHUS XUMHUYECKHUX
' MIPEBPAIICHUI B PA3TUYHBIX YCIOBUIX

24 CJIeIOBaTh MpaBWJIaM ITOJb30BaHHUS XUMHUUYECKOW TOCYIOW W JIaOOpaTOpHBIM 000PYTOBAaHUEM, a TAKXKE MpaBUIIaM

06paH.IeHI/I51 C BCIICCTBAMHA B COOTBCTCTBHUU C MHCTPYKIUAMHU IO BBIITOJHCHUIO Ha60paT0pHBIX XUMHYCCKHX OIIBITOB




24

IO MOJIYYEHUIO U COOUPaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUAKa U YIJIEKHCIIOTO rasa)

IIPOBOAWTE PEAKIHHU, IOATBECPKAAIOIINC KauyeCTBECHHBIA COCTaB pa3iInuYHBIX BEHICCTB: pacClio3HaBaThb OIIBITHBIM

2.5 nyTéM XJI0puI-, OpoMu, noaua, kapoonar, Gpocdar, CUIUKaT, CyabpaT, THIPOKCUANOHBI, KATHOHBI AMMOHHS, HOHBI
M3Y4YECHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB
3 [To Teme: «XuMusA U OKpYyXKaroas cpeaa»
3.1 pacKpbIBaTh CMbICII OCHOBHBIX xuMHuueckux nouatuil: [1/IK Bemecrsa; koppo3usi MeTaaioB
MPUMEHSATh OCHOBHBIC OIEPAIlUN MBICIUTEIBHONW NESTENPHOCTH — aHajJW3 W CHUHTE3, CpaBHEHHE, 000O0IIeHUE,
3.9 CUCTEMATU3aLMIO, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX CBSA3E€H — JJIS U3YYEHUS CBOMCTB BEILECTB U XMMHUYECKHUX

peaKIII/If/'I; CCTCCTBCHHOHAYYHBIC MCTOAbI IMO3HAHUA — H3.6JHOIIGHI/IC, HU3MCPCHUC, MOACIUPOBAHUC, SKCIICPUMCHT

(peanbHBIN U MBICJICHHBIH)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

[lepBoHavaIbHBIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BEILECTB
[TonsiTrie 0 MeToAax Mmo3HaHusl B XUMUU. YncTteie BemecTtBa U cmecu. Crocoobl
pa3aeneHus cmecen

ATOMBI W© MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJIBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC YUYCHHUC

14

1.5

1.6

1.7

XuMuueckas (I)OpMy.]'Ia. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTeNnbHas aTOMHas macca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas 107151 XUMHYECKOTO DJIEMEHTa

B COCIMHCHUUA

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmymnam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHUE SBJICHHUS. XUMHUCCKAs peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHUYECKHE YpaBHCHHUA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTUHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIaMu
pabotrel B Jjaboparopuu W Tpu€MamMu OOpalleHuss ¢ JIabOpaTOPHBIM
o0opy/soBaHUEM, H3yYe€HHE U ONUCaHHe (U3MYECKHX CBOWCTB 00paslioB
HEOPraHMYECKUX BEIIeCTB, HaOoaeHne (u3mdeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KHUIIEHHE W KOHACHCAIUs BOAbBI) U
XUMHYECKHX  (TOpeHHE CBEYd, [pOKaJMBaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIEHUM, HAOMIOJEeHHWE U OINHCaHUE
MPU3HAKOB TPOTEKAHWS XWMHUYECKUX peakinuid (pa3jokeHHe caxapa,

B3aUMOJCHUCTBIE CCpHOfI KHCJIIOTBI € XJIOPpUIAOM 6ap1/1${, PA3JI0KCHUC
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2.1

runpokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJICHCTBHE XKele3a C pacCTBOPOM
comu meau(ll), m3yuenue cmocoOoOB pazaencHus cMeceil (C TOMOIIbI0 MarHUTa,
¢GwIbTpOBaHKE, BBIIAPUBAHKE, IUCTHIUIALUS, XpoMaTtorpadus), MpOBEICHUE
OYNCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — snmemMeHT u mpocrtoe
BemecTBo. HaxoxkeHne Kuciopona B MpHUpoOnE, (PU3NYECKHE W XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Okcuapl. [Ipumenenue kuciopoga. CrocoObl
MOJYyYEeHUsT KHUCIOpOoJa B JIAOOpPaTOPUH W MPOMBIIUIEHHOCTH. Kpyrosopor

Kuciopoja B mpupojie. O30H — aioTporHas MoaupuKaus KUCIopoia

2.2

TennoBoit 3 hekT XUMUIECKON peaKiuu, TEPMOXUMHUUECKHE YPaBHEHHUS, IK30-
Y SHIOTEPMUUYECKHE pPeaKIuu. TOMINBO: Yroiib U METaH. 3arpsi3HEHUE BO3AyXa,

YCUIICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pyuieHue 030HOBOT'O CJIOA

2.3

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUUECKUM YpaBHEHHSIM

2.5

2.6

2.7

2.8

®usnuyeckue cBorcrBa BOoAbl. Boma kak  pactBopuTens.  PacTBOpSL
HacpllienHbple 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B Mpupojie M B XKM3HU uenoBeka. Kpyroropot
BOJAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyromue. Homenknarypa okcuaoB. Dusznueckne U XUMHUYECKHE

CBoOIiCcTBa OKCHAOB. [loryueHne okcuoB

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHu. [lorydenne ocHoOBaHM

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. ®dusznueckue u
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2.9

XUMHUYECKHE CBoMcTBa KuciOT. Psgan axktuBHoctH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

Comu. Homenkinarypa coneil. @usznueckre M XUMHUYECKHE CBOWMCTBA COJIEH.

[Tonydenue coneit

2.10

211

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpKaHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHUe, paclio3HaBaHUE U HU3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS U IPEKpallleHus] ropeHus (1moxapa), 03HaKOMIIEHHUE ¢
o0Opa3llaMi OKCHJOB U OIMCaHWE HUX CBOWCTB, TONy4eHHe, coOupaHue,
pacrio3HaBaHME M M3Y4YE€HHE CBOMCTB BOAOpOAa (ropeHue), B3auMoeicTBUE
Bozopoaa ¢ okcugom Menu(ll) (BO3MOXKHO HUCTIOIB30BAHKE BHICOMATEPUAIIOB),
HaOarofieHue 0o0pa3lioB BEIIECTB KOJUYECTBOM | MOJb, MCCIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEINEIEHHON MacCOBOM J0JE€H pacTBOPEHHOIO
BELIECTBA, B3aMMOJEUCTBHE BOJbl C MeTaJyIaMd (HaTpUeM U KaJlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJICOMATEpUANIOB), OINpPEIEICHUE pPacTBOPOB
KUCJIOT Y IIEJIOYEeH C IOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAacCcOB, HAOIIOJAEHHWE H3MEHEHUs
OKpPacKM WHJIUKATOPOB B pacTBOpax KHCIOT U IIeJI0oYel, Hu3ydyeHue
B3auMoieiictBua okcuga menu(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHCIOT €
METaJUIAMM, PEaKIUH HEUTpaIU3allii, IT0JTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO0 METaula JpYyTMM M3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BakHeilme Kiacchl HEOPraHUYECKHX

COEIMHEHUIT»

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCITUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

3.2

[TepBbie TOMBITKH KIACCU(PUKAIMKU XUMHUYECKUX dJeMEeHTOB. [loHsatue o
TPYIax CXOJHBIX AJIEMEHTOB (IEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHU Bl U THAPOKCHUIBI

Ilepuonnueckuii 3akoH. [lepuoanueckas cucreMa XMUMUYECKUX dy1eMeHTOB J[. 1.

Menneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOHAS (hopMbI
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Ilepuoauueckoit cuctembl xumuueckux oanementoB J[.M. Mengeneesa.
IIepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB

nepuoaa U IrpyIiibl 3JICMCHTA

3.3

3.4

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DinekTpoHbl. CTpoeHue
DJIGKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XHUMHUYECKUX DSJIEMEHTOB
ITepuoanueckoit cucremol .M. MengeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTM M3MEHEHHsI paauyca arOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpylmnaM H IEpUOLaM.
3nauenue [lepmoanueckoro 3akoHa u lleproguyeckoit cUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl pa3BUTHA Haykd W npakTuku. .M. MenneneeB — y4€HbIA U

I'paXKIaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJINIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHIAA LHHUHKAa C pacTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUEC ONBITOB, WINIFOCTPUPYIOHIUX MIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTENBbHBIX pEaKUil (TOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS])

9 KJIACC

Kona

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. Ileprnoanueckas cuctema XuMudeckux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon

CUCTEME U CTPOCHUEM UX ATOMOB

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBSI3M. THINBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKOW PELIETKU

U BUJa XxuMudeckoi cBszu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHU4eCKUX
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BelIeCTB (MEXAYyHapoAHas U TpUBHAIbHAsA). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCAILUXCS K PAa3IMYHBIM  KJaccaM HEOPraHWYECKUX  COCIUHEHUH,

ICHECTUYCCKAA CBA3b HCOPIraHNYCCKUX BEIICCTB

13

Krnaccudukanus XuMHYeckux peakiuii o pa3MuyHbIM IpU3HaKaM (10 YHCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUU BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, o
M3MCHEHHIO CTETEHEeH OKHMCICHUS XMMUYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH,
[0 y4aCcTHUIO Karajnu3aropa). OJK30- ¢ JHAOTEPMUYECKUE  PEaKIIUH,

TEPMOXUMHNYCCKUEC YPAaBHCHU. ITonsarue o CKOpPOCTH XHUMHYSCKOHN pE€aKknuun

14

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonsrue o
TOMOT€HHBIX U T€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMMHUYECKOH pEaKIUU U TIOJ0KEHUE

XUMHUYCCKOI'O paBHOBCCHUA

1.5

1.6

1.7

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBiieHue  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAaHMEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katuonsbl, annoHbl. MeXaHU3M AUCCOIMAILIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHs aucconuanuu. CUIbHBIE U CIa0ble DJIEKTPOIUTHL.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAaHUs PEeakiuii MOHHOTO oOMeHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIE ypaBHEHMs peakiuii. CBOWCTBa KHCIIOT,
OCHOBaHMH U cCOJel B CBETe NPEACTABICHUNH OO0 SJICKTPOIUTUYECKOM

nuccounanuu. KauectBeHHble peakii Ha MOHBL. [IoHsATHE O THApPOIU3E Coei

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakuuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALMM  KUCIIOT, IIejao4Ye u coiedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MPOTeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BhIJCIECHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEaKLUil (FOpeHHe, peakiy pas3iioKeHUs, COeIUHEHUS);

pacrno3sHaBaHUEC HCOPraHUYCCKNUX BECIICCTB C ITIOMOIIBIO KAaUCCTBECHHBIX peaKuHﬁ
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Ha MOHBI; pEIICHUEC DKCIICPUMCEHTAJIBHBIX 3a1a4

Hemeramie! 1 ux COCANHCHUA

2.1

2.2

OOmast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHMs AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3ndeckue CBOMcTBa MPOCThIX
BEIIECTB — TAJIOr€HOB. XHMMWUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOJAEHCTBUE C METaJUIaMH, HEMEeTallJlaMH, Iierao4aMmu). XJIOPOBOAOPO.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, [IOJIy4eHHE, IpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOZOPOAA Ha OPraHM3M 4YeJIOBEKa. BakHeWlne XJIOpuAbl U UX

HaxO0XJICHUE B IIPUPO/JIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYECKHUe CcBOiicTBa cepbl. CepoBOIOPOA, CTPOEHUE,
¢usnveckne W XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl KaK IpPEeACTaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckune). XUMHUISCKHUE
peakiuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a TMOMY4YeHUS CEpHOM
kucioTel. Ilpumenenne. Conu CepHON KHCIIOTHI, KaueCTBEHHAs PEaklus Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ coeAMHEHUIl B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPhl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 NpeaAOTBPAILICHU A

2.3

OO6miass xapakTepucThuka 51eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUS. A30T, paCIpPOCTPAHEHUE B IPUPO/IE,
¢bu3nueckrue U XMMHYECKue cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (Qu3Mueckue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Conu
aMMOHHUA, UX (QU3NYECKHEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTa, €€ MOJIyYeHHUeE,
¢du3nueckue W XUMHUYECKHE CBOWMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduaeckue). Vcnonp3oBaHWE HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKaromei
Cpenbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amtorpornHsle Mogudukauu (ocdopa, puzndeckue U XUMHUYECKUE

ceorictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
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2.5

2.6

2.7

XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE. Hcnonn3oBanne q)OC(baTOB B Kayd€CTBEC

MUHEPAIbHBIX YA00peHHi

OOmas xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble CTENEHU OKHUCICHHUS. YIVIepoJ, aUIOTPOIHBIE
MOTUGUKAIMK, PACHIpPOCTpaHEHHE B MpHUPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B npupone. OKcHIbI yriepona,
ux (u3nYecKkne W XUMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBBIE OPTaHU3MBL,
MOJIy4eHUE U MpPUMEHEHHe. DKOJIIOTUYECKUe MPoOIeMbl, CBS3aHHbBIE C OKCUIOM
yraepona(lV); rumore3a Tn00anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
sddexr. YrompHas KUCIOTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOICTBa, MoJy4yeHHe W npuMeHeHue. KauecTBeHHasi peakuusi Ha KapOoHaT-
nonsl. Mcnons3oBanue xkapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH H

CEJILCKOM XO3AHCTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, JTHJICH, alleTUJICH, 3TaHOJ, TJUIEPUH, YKCYCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTHe O OHMOJIOrHYECKH
BOKHBIX BEILECTBAX: XHUpax, O€nKax, YIrJIeBoJax — M HUX POJH B IKU3HH
yeloBeka. MarepuaiabHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€eHUE U
npuMeHeHre. CoeMHEHUs KpeMHus B mpupojge. OOuue mpeacraBieHus o0
okcuzae kpemHus(1V) u kpemuueBoi kucnore. CUIUKAThI, UX UCIOJB30BaHUE B
OBbITY, METUIIHE, TPOMBIIIJICHHOCTH. BaxkHelMe cTpouTeabHbIe MaTepUabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobnembr Oe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B IMOBCEHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
MOHbI M HaOJIOJCHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpaKaIOIINe
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIoT€HOB M UX COEAMHEHUN (BO3MOYKHO
HCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C o0pa3liaMu cepbl u €€ COCIMHEHHUSIMU
(BOBMOXXHO ~ HCIIOJIb30BaHME BHJEOMATepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;

HU3YUCHUC XUMHUUYCCKUX CBOICTB pa36aBneHHoﬁ CCpHOﬁ KHCJIOTBI, IIPOBCACHUC
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Ka4eCTBEHHOH peakuuu Ha Cyiab(ar-moH W HaOJIo[eHHe TIpH3HaKa e&
MPOTEKaHMS; O3HAKOMIIEHHE C (PU3NUECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COeNMHEHUI (BO3MOKHO HCIOJB30BAaHHE BHJCOMATEPUANIOB), 0Opa3mamMu
a30THBIX U GOCcPOPHBIX YAOOpEHUN; TIoTyueHHe, COOMpaHne, paclio3HaBaHUE H
U3y4eHHE CBOWCTB aMMHaKa; IPOBEACHHE KayeCTBEHHBIX pPEAKIMi Ha HOH
aMMOoHMSI U (ocdar-uoOH W UyYCHHE TPU3HAKOB UX NPOTEKAHUS,
B3aUMOJICHCTBHE KOHICHTPUPOBAHHOW a30THOW KHUCIIOTHI C MEbIO (BO3MOXHO
UCTOJB30BAaHUE BHUICOMATEPUANIOB); M3YYCHHE MOJENEH KPUCTATUTMYECKHX
pemérok anmasa, Tpadura, QymuiepeHa; O3HAKOMJIEHHE C IPOIECCOM
azcopOIMy PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
NPOTHBOrasa; IOJIydeHHe, COOMpaHHe, PAcllO3HABaHUE M H3YYCHHE CBOWCTB
VIJIEKHCIIOTO Ta3a; IMPOBEICHHE KadeCTBEHHBIX peakinii Ha KapOoHAT- |
CHJIMKAT-MOHBl W H3YYEHHE IPH3HAKOB HX INPOTCKAHMS; O3HAKOMIIEHHE C
MPOAYKIIUEH CHUIMKATHOM MPOMBIIUICHHOCTH; PEUICHHE AKCIEPUMEHTATBHBIX

3a4a4 110 TEMC «BakHen1e HeMeTauIbl U UX COCOANHCHUA»

3.1

3.2

Mertanisl 1 uX COCIUHCHUA

OO0mmas xapaKTepUCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkenus B [lepuonmyeckoil cucreme XuMuyeckux dnemeHtoB [I.U.
MenzeneeBa u ctpoeHus aroMoB. CTpoeHne MeTayioB. MeTaminueckas CBsI3b U
METaJUIMYecKasi KpUCTaJUIMUecKass pemeérka. OJIEeKTPOXMMHYECKUH  psij

HaIpsKEHUH METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTayuioB. OO0Imue crocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3MM METAJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B

6BITy " NPOMBIIIINIICHHOCTHU

3.3

[lenouynsle MeTauibl: MosiokeHHe B llepuonmdeckol cuUCTeME XHMHUYECKUX
anemeHToB JI.MI. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCUasl 1
THAPOKCUABI HATPUAd W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MECTAJZIOB MU HX

COeTUHEHUN

3.4

IIlenoyno3eMenbHbIe  METaIbl MarHuid W KalblMi: IIOJ0XKEHHE B
[Tepuonnueckoit cucreme xumuueckux sneMenToB .M. MenneneeBa; crpoeHue
UX aTOMOB; HaxoXJcHUE B npupoge. PU3NYECKUE U XUMHUYECKUE CBOMCTBA

MarHus W Kaublusl. BaxHelme coeauHeHUs Kanblius (OKCHA, THIPOKCHI,
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comu). KECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

3.7

4.1

AmoMuHML: TIonoxkeHue B llepuomuyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
JI.11. MenneneeBa;, cTpoeHue aroma;, HaxoxkicHHE B mpupone. dusnueckue u
XUMHYECKHUE CBOMCTBA aFOMHHUSA. AM(OTEPHBIC CBOMCTBA OKCH/A ¥ THIPOKCHIA

AJIFOMHUHUA

Keneszo: nonoxxenne B [lepuoanueckoi cucreme Xxumudeckux saeMeHToB J[. M.
MenzeneeBa; CTpo€HHE aroma; HaxoxjaeHue B mpupoxae. Dusmdeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI B coiu xkene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOJIy4eHHE

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMyu METalIOB U CIUIABOB,
uX (U3NYECKUMHU CBOMCTBAMH; W3YUCHHE PE3YJIbTaTOB KOPPO3UU METAJUIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJICOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHS  OKCHJIAa KaJbLUS ¥ HATpUsi C BOAOH  (BO3MOYKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAIIOB); HCCICIOBAHUE CBOWCTB >KECTKOW BOJIBI,
mporiecca TOpEHHsl JKelle3a B KHCIOpoje (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); TPU3HAKOB IMPOTCKAHWS KAYSCTBCHHBIX PEAKIIUN Ha HOHBI
(Marams, Kanbhus, amromunus, nubka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHNE U OIHMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss W Kanblusg ~ (BO3MOXKHO  HCIIOJI30BAaHME  BUJECOMATEPHAIIOB);
uccieoBaHie aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ATIOMHHHS M THIPOKCHIA
[IMHKA; pelIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «BaxkHeiime MeTasibl 1

HUX COCIUHCHU
XHMHS ¥ OKpYXarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemiectBa n matepuanbl B MMOBCEIHEBHOU
JKA3HU 4esloBeKa. XUMHUs U 370pOBbe. be3ornacHoe UCIonp30BaHNE BEILECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momolb NMpH XUMHYECKUX OXKOTax U

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  IPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromet cpeasl [IJIK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIEeM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyrojb, MPUPOIHBIA Ta3, HedTh),

IMPOAYKTBI UX Hepepa60TKH, HX POJIb B GBITy W NPOMBIIINICHHOCTH

4.3

XHUMHUYECKHM OKCIICPUMCHT: U3YUYCHUC 06pa3u013 MaTcpuraIoB (CTCKHO, CIIJIaBBbI

METaJJIOB, MOJIMMEPHbIE MaTepUaIbl)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NIPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHoBe ®PT'OC

1

[Ipencrapnenue:

11

1.2

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHWMAHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaIbHON eATeTbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOY4YaIOIIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccuoHaIbHON AesITeNbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO MpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPEIHETO 00IIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaXHEHIINE XHUMHWUYECKHUE TIOHATHSA: XUMHYECCKUH 3JIECMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, MPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHWE, COJb (CPEmHssA), XMMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 5K30- U

SHAOTCPMHUYCCKUC PCAKIUH, pPaCTBOP, MACCOBad A0 XUMHUYCCKOI'O
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JJIEMEHTA B COEIMHEHUH, MAacCOBas J10JIS U MIPOLIEHTHAsA KOHLEHTPaLHs
BEILIECTBA B PACTBOPE, AAPO aTOMA, SJIEKTPOHHBIN CIIOW aTOMa, aTOMHAs
opOuTanb, paguyc aTroma, BaJIEHTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHAS U HETIOJIpHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBs3b, METaIM4ECKas  CBA3b,
KpUCTA/LIMYeCKass peleérka (aToMHas, MOHHAas, MeTaJuIM4yecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMU HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME W  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTb XMMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

2.3

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH NOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo

TEOPUM  XHUMMHU: aTOMHO-MOJIEKYJIIpHAss ~ TeOopus, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

3.1

3.2

YMEHME MTPaBUIIBHO UCIOJIb30BaTh U3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4ucle MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
MPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEeHUE TPOTrHO3UPOBaTh BIUSHUE BEIIECTB
¥ XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHE HHTErpUpOBaTh XMUMHUYECKHE 3HAHUSA CO 3HAHMSMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

3.4

HaJIMYue OMbITa padoThl C Pa3IMYHbIMU MCTOYHHKAMH WH(OpMaLUu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
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NpeBpalleHUsIX M NPAaKTHYECKOM  MPUMEHEHMH U yMEHHUE
UCTIOJIB30BaTh €€ IS pelIeHus] y4eOHO-TI03HABATENbHBIX 3a1a4
Brnanenue ocHoBaMM MOHSATUWHOIO ammapata M CHUMBOJUYECKOIO

A3bIKa XUMHH OJIs1 COCTaBJICHUA q)OpMy.]'I HEOpTraHN4YCCKUX BEIICCTB,

4 YpPaBHEHUM  XUMHYECKHUX  PEaKIUd; OCHOBAMHM  XMMHUYECKOU
HomeHksatypsl (IUPAC u TpuBHanbHOIN)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUs 31eMeHTa B llepumommdeckoit
CHUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3aps sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS M KATBIIHS
[IpencraBienne O  MEPUOJUYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TJABHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa

7 Ymenue kinaccuuImpoBarth:

7.1 XAMHUYECKHE JIEMEHTHI

7.2 HEOpraHMYecKre BellecTBa

7.3 XUMUYECKHE PEaKLUU

8 YMeHue onpenesiTh:

8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' HOHA

8.9 BUJ] XUMHYECKOH CBS3M W THUN KPUCTAIUIMYECKOH CTPYKTYpHl B

' COETMHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu30BaTh (PU3NIECKHEe U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,

9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpUW, Kaluid, MarHui,
KaJIBITH, aTFOMHHUM, JKEJIE30)

9.2 CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOja,
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aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI
metamuioB |-lIA rpynmn, amomunus, meau (l), nunka, xenesa (Il u
I11), okcuapl yrinepona (I u 1V), kpemuns (1V), azora u dochopa (Il
u V), cepot (IV u VI), cepuucras, cepnasi, azorucras, a3oTHasd,

dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U MX COJIH )

IIPOrHO3UPOBATH n XapaKTEpPU30BaTh CBOMCTBa BCIICCTB B

3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B

%3 3aBHCHUMOCTH OT UX CBOMCTB, BOBMOXHOCThH MPOTEKAHUSI XUMHUYECKHUX
MPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUIX
10 YMeHHue cOCTaBIsATh MOJIEKYJIAPHbIE U HOHHBIC YPaBHEHUS PEaKlIUi, B
TOM YHCIIC:
10.1 peaxkuii HFOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaAKIUI
103 WUTIOCTPUPYIONIMX ~XHMHYECKAE CBOWCTBA HM3yYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
10.4 MOJATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCITH (IIPOBOUTH PACUETHI):
111 OTHOCHUTEJBHYIO MOJEKYSIPHYI0 ¥ MOJSIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHUSM XHMHUYECKUX PEaKIUid U HaXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M Maccy peareHTOB WM IPOJIYKTOB PEAKIIUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH ~ METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIroAeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHe CchOpMyIupoBaTh MpoOieMy U
MIPEIOKUTE MYTH €€ PEIICHUS
122 0e3omacHOM pabOTBHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U JabopaTOpHBIM 000pyAOBaHUEM
123 MpaBUJIaMy OE€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU

B HOBC@}IHGBHOﬁ JKU3HH, IIpaBUJIaMX ITOBCACHUA B LCIIAX c6epe>1<eHH51
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13

3I0pOBbSl U OKpYXKAlolled NPUPOJHOM Cpelpl; NMOHMMAHUE Bpena
(omacHOCTH) BO3IEMCTBHMS Ha JKHUBBIE OPIraHU3MBI ONPEAEIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHUS W TMPEAOTBPAILEHUS UX BPEIHOrO

BO3J€MCTBUA

Hamune MPAKTUYCCKUX HABLIKOB INUIAHUPOBAHHA U OCYIICCTBJIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

13.3

13.4

U3y4eHHe U OmHcaHue (PU3NYECKHX CBOMCTB BEIECTB; 03HAKOMIICHHE
¢  (uznueckuMM M XMMHUYECKMMHU  SIBJICHUSIMHM;,  OIIBITHI,

WUTIOCTPUPYIOIINE MTPU3HAKH MTPOTEKAHUS XUMHUECKUX PEaKIui
u3ydeHue croco0OB pa3feneHus CMecen

NOJy4eHHE KHUCIOPOAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YEHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HN3YUCHHUC €TO CBOﬁCTB; IMOJIYYCHHNEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

paCTBOpéHHOFO BCIICCTBA

135

MIPUMEHEHUE WHNKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OnpeneNieHUs] XapakTepa cpenbl B pacTBOpax

KHCJIOT U HIeI04ei

13.6

13.7

HCCIIEIOBAaHNE U OIMCAaHHE CBOMCTB HCOPraHM4YCCKUX  BCHICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aUMOJCHCTBHS KHUCIIOT C MCTaJlllaMH,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMHU
OCHOBAaHUAMHU, COJIAMH; TOJYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McCETalja JpyruMm HM3  pacTBopa COJIH;
HUCCICIOBAHUC aM(l)OTCpHBIX CBOICTB THAPOKCUAOB AJIFOMUHUA U

MUHKA

pelIeHre IKCIIePUMEHTAIBHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIC KJIacChI
HEOPTraHUYECKHUX COCIMHEHMIN»; «DNEeKTPOIUTHYECKAS
auccoruanusay, «BaxkHelmme HEMETaUIbl W HX COCOUHCHHSY,

«Baxkneiiie MeTalIbl M UX COSANHECHU

13.8

XHUMHNYCCKUEC 9KCIICPUMCHTHI, HIUTIOCTPUPYIOIIHEC IpHU3HAKA
MMPOTCKAHUA peaKuHﬁ HOHHOTO O6MeHa; KauC€CTBCHHBIC PCAKIMU Ha
MNPUCYTCTBYHOIIHUEC B BOJAHBIX PAaCTBOPAX HOHBI: XJIOpHUA-, 6p0MI/I,Z[-,

wonua-, cynbdar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
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14

141

TUAPOKCH]I-MOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbllUsl, aTFOMUHUS,
kenesa (2+) u xenesa (3+), menu (2+), nMHKA

YmMmeHue:

MPEACTABISITE  PE3YNbTaThl JIKCIIEPUMEHTa B (QopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, I‘pa(bI/IKOB u Ta6JII/II_[ U BBIABJIATH OSMIIMPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXAY pCaJIbHO Ha6J'IIO,Z[aeMBIMI/I XHUMHUYCCKUMH
SABJICHUSAMMH H IMPOLCCCaAMU, NPOUCXOAAIIUMA B MAaKpO- U MUKPOMUPC,

00BACHATH IIPpUYUHBI MHOI‘OO6paSI/IH BCIICCTB
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HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 [IepBoHayaIbHBIE XUMUYECKHE ITOHATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei
19 ATOMBI U MOJIEKYJbl. XUMHUYECKHUE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' IIpocTsie U CIOKHBIE BELIECTBA.
13 Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX 3JIeMEHTOB. CTeneHb
' OKHUCIIEHUSA
3aKkoH TIIOCTOSIHCTBA cocTaBa BewlecTB. (OTHOCUTENbHAasT aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJsipHas Macca. MaccoBasi J10J11 XUMHUYECKOTO AJIEMEHTA B
COEIMHEHUU
L5 KomnyectBo BemectBa. Monbs. MonsgpHas macca. MomsipHblii 00bEM  Ta30B.
' B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
16 ®u3NuecKue U XUMUYECKHUE ABJICHUS. XUMUYECKas peaklus U €€ NpU3Haku. 3aKOH
' COXPAHEHHUsI MACCHI BEIECTB. XNUMHUUYECKUE YPAaBHECHUS
[Iepnoanueckuit 3akoH u Ilepuoguyeckas cucremMa XUMHYECKUX dnemeHToB [[.M.
2
MenneneeBa. CTpoeHHE aTOMOB
Ilepnoanueckuii 3akoH. Ilepuonnueckas cucreMa XUMHYECKHX dieMeHToB JI.M.
2.1 Menneneesa. Ilepuonsl u rpymnmbsl. PU3NMYECKUH CMBICT IOPSAKOBOIO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIbI JJIEMEHTA
Crpoenne aromoB. CocraB aroMHBIX sAnep. M3oromsl. OnexkTtpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 00O0JI0OYeK aroMoB mepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuoanueckoit cucremsl [[.1. Menneneesa
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMMUYECKHX JJIEMEHTOB IEPBBIX TPEX
23 NepUoaOB, Kajus, Kaiuplus (paamyca aToMOB, 3JIEKTPOOTPHUILIATEIHHOCTH,
' METAJUINYECKUX U HEMETAINIMYECKUX CBOMCTB) U UX COEIMHEHUI B COOTBETCTBUU C
ITOJIOXKEHUEM AJIEMEHTOB B lleproanyueckoi cucteMe U CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
31 Xummnueckass  cBs3b.  KoBaneHTHast  (mOJsipHAass M HEMOJSIpHAsi)  CBA3b.

aﬂeKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKHUX DJICMCHTOB. HNonnas CBA3b.
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MeTtannnyeckas CBSI3b

Tunel  KpUCTANIMYECKHMX  peméToKk (aTOMHas, HWOHHAs, MeTaJuInyecKas),

3.2 3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTANIMYECKOM PEIIETKH U BHJIA
XUMHUYECKOHN CBS3H
A Baxwueilie mnpeacTaBUTETM HEOPraHMYECKHWX BemllecTB. Hemeramibl U UX
CoeMHEHUs. MeTallIbl M UX COCTUHECHUS
Knaccudukanms w HOMEHKJIATypa HEOPraHWYECKMX COCAMHEHHH: OKCHIOB
(coneoOpa3syromuye: OCHOBHBIE, KUCIOTHBIC, aM(pOTEPHBIC) U HECOJIC00pa3yIoIIne;
4.1 OCHOBaHUH (ménoun u HEpPaCTBOPHUMBIE OCHOBaHU); KHUCJIOT
(xucnopozacoaepx aiye 1 O0eCKUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiell (CpeIHUX U KUCIIBIX)
45 Ou3nyecKkue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOPOJA,
' XJIOpa, KHCIIOPOJIa, Cephl, a30Ta, hocdopa, yriiepoaa, KpeMHHUS
Ou3nuecKre 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHUS, HATPHS,
4.3 Kamusi, MarHvss W KaJbllUs, aJlOMUHUS, Kele3a. OJICKTPOXUMHUYECKUU P
HaIPSKEHUN METaJIOB
44 Ousnueckue M XUMHUYECKHME CBOWCTBA BOJOPOJHBIX COCIWHEHHH HEMETaJlIOB:
' XJIOPOBOAOPO/Ia, CEPOBOJOPO]IA, AMMHAKA
dusnyeckne W XUMHYECKHE CBONCTBAa OKCHMIOB HemetamwioB: cepol (IV, VI),
4.5 azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kpemuusa(1V). Ionydenue
OKCHJIOB HEMETAJUIOB
16 Xumnueckue cBoiictBa okcuaoB: MeTawioB |A-IIIA rpymmn, mmaka, memu(ll) u
' xenesa(ll, 11). [Tonyuenne OKCHIOB METAILJIOB
XUMHUECKHE CBOWCTBA OCHOBaHMM M aM(OTEpHBIX THIPOKCHIOB (Ha mpumepe
4.7 TUIPOKCUIOB aIOMUHMUS, XKene3a, HuHKa). [lomyuenue ocHoBaHuil 1 aM(OTEpHBIX
THJIPOKCHIOB
OO0ume XMMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOZOPOAHOHM, CEPOBOJOPOIHOM,
48 CEepPHHUCTOM, CEpHOU, a30THOU, ¢ochOopHOH, KpEeMHHEBOW, yroibHOW. Ocolbie
' XUMHUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEpHOM W a30THOH  KHUCIIOT.
[Tonyyenue kucnot
4.9 OO06mme XuMHYECKUe CBOMCTBA cpenHux conet. [lomyuenue conei
4.10 [Tomydyenue, coOupaHue, pacrmo3HaBaHWE BOJOPOJA, KHUCIOPOaa, aMMHUaKa,
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YIJIEKHUCIIOTO Ta3a B JIabopaTopuun

[Tomyyenue amMmMuaka, CEpHOM M a30THOM KHCIOT B TpoMmblnuieHHOCTH. OOmue

1 CIIOCOOBI TIOJTYyYEHUS] METAJUIOB
4.12 I'enernueckas CBsI3b MEXKAY KJIaCCaMH HEOPTaHUYECKUX COeTMHEHHUN
3) XHUMHUYECKHUE PeaKUU
Knaccugukanus XMMHYECKMX pEakUMi MO0 Pa3IUYHBIM NPU3HAKaM: IO YHUCIY U
5.1 COCTaBy YYacCTBYIOIIMX B pEaKLIWU BEIIECTB, IO TemIoBoMy 3ddekry, mo
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB
55 TennoBoii 3pheKkT XUMHUECKOW peakIuu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30- U
' SHJIOTEPMHUUYECKHE peakinu. TepMOXUMUiecKue ypaBHEHUS
OKHCIUTENIbHOBOCCTAHOBUTENIbHbIE peakiuu. OKHUCIUTENN U BOCCTaHOBUTEIIU.
5.3 [Ipomieccel  OKMCIEHHS U BOCCTAHOBJICHUS. ONeKTpoHHBIH  GaslaHC
OKHCITUTEITbHOBOCCTAHOBUTEIIBHOM PEAKIINU
£ 4 Teopust >MEKTPOTUTHUECKONW nucconuanui. KaTHoHbI, aHWOHBI. DJIEKTPOIHUTH U
' HE3JIeKTPOIuThl. CHIIbHBIE U Ci1a0ble 3JeKTPoauThl. CTeneHb AUCCouuau
.- Peakuuu moHHOro oOMeHa. YCIOBUS HpPOTEKaHMs peakluii HOHHOTO OOMeHa,
' MOJTHBIE M COKPAIIEHHBIC HOHHBIC YPAaBHEHHS PEaKIHid
6 XuMUS U OKpY’Karolas cpesa
BemectBa u MaTtepuasibl B IIOBCEAHEBHOM JKM3HM 4YenoBeka. besomacHoe
6.1 MCIIOJIb30BAaHUE BEIIECTB U XMMUYECKUX peakiuil B Jadoparopuu u ObiTy. IlepBas
MIOMOILb TIPY XUMUYECKUX 05KOTaX U OTPABICHUSIX
XUMHUECKOE 3arps3HeHHE OKpYKarollel cpelbl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHUE
MOYBBI, BO3JyXa M BOJOEMOB), CMOCOOBI ero mnpenorBpamieHus IIpegenbHas
6.2 nomyctumasi  koHueHtpauus BemiectB ([IJK). Pomp xumum B pemieHuu
HKOJIOTMYECKUX MpoOsieM. YcuiaeHue MapHUKOBOro J3(dekra, paspylieHHe
030HOBOTO CJIOSI
[Tpumenenue cepsl, a3ota, Gpochopa, yriaepoia, KpeMHUS U UX COETMHEHUH B OBITY,
MEIUIIHE, TTPOMBIIICHHOCTH W CEIbCKOM XO03siicTBe. [IprMeHeHne MeTaioB U
6.3 CIUIaBOB (CTaslb, YYT'YH, JIOPAIIOMUHUM, OpOH3a) B OBITY U HMPOMBIIIJICHHOCTH HX
coenuHeHUH. [ToHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
KOppO3uu
6.4 [IpupogHble HUCTOYHHUKM  YIJIEBOAOPOAOB (yroib, NPUPOAHBIA Tra3, HEPTh),
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MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

HepBOHa‘IaJ'IBHBIe MOHATHI 00 OPraHM4CCKHUX BEIIECTBAX KaK O COCIMHCHUAX

yriepoaa (MeTaH, 3TaH, STWJIEH, alleTWIEH, 3TaHOJI, TIIMLEPUH, YKCYCHasl KHUCIIOTA).

0 [TonsiTie 0 OMONOTMYECKH BaXKHBIX BEIECTBAX: KUPaX, OelKax, yrieBolax — U MX
POJIH B )KU3HH YEJIOBEKA
7 Pacuérnr:
7.1 1o (opmyaaM XUMUYECKHX COEAMHEHHM
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




