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INOACHUTEJIbHAS 3AIINCKA

[TporpaMma 1o XMMUHU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMsI COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiapTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U ¢ YIETOM KOHICIIUHU MPEMoAaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

N3menenus B OOII BHeCEHBI B COOTBETCTBUU ¢ [Ipukazamu MuHIpocBeIeHUs
P® Ne467 ot 18.06.2025, Ne729 oT 8 okTsa0ps 2025 roma, Ne808 ot 10 HOs106pss 2025 rona
«O BHeceHUM H3MEHEHMH B HEKOTOpble IpHKazbl MuHHCTEpcTBa INpocBelieHus Poccuiickoit
Oenepanyn, kacamomuecs (eaepaibHbIX 00pa30BaTEIBHBIX MPOTPAMM HAYaIbHOTO OOIIETro
00pa3oBaHus1, OCHOBHOI'O 00IIEr0 00pa30BaHUs U CPETHETO 00IIero 00pa30BaHUM.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0med cTparteruu oOydeHus,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMU Y4YeOHOTrO TIpEIMETa, yCTaHABIUBACT
00s3aTeNIbHOE IPEIMETHOE COEpXKaHUE, IPEIyCMAaTPUBACT paclpeelieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHE MO pa3fesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeAeTseT KOIMUECTBEHHbIC
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
W3Y4YEHUSI XUMUU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
Ipolecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aroIuXcsi, ONPEeIIseT BO3MOKHOCTU IpeaMeTa AJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HAa YpOBHE IIeJIe W3Y4YeHHUsI TpeIMeTa W OCHOBHBIX BHIOB Y4YEOHO-ITO3HABATEIHHOM
JEeSITeTLHOCTH 00yUaIoIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPECTABJICHUS O B3aUMOIIPEBPAIICHUIX YHEPTUU B 00 IBOJIIOIIUHU BEIIECTB B MPUPOJIE, O MYTAX
peuieHuss TIO0ANBbHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPoOIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peaiM3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHS W (HOPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aronmxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
poeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIS11a HA IUHCTBO MPUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TAarioM B (hOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOUN rpaMOTHOCTH 00YYaOIIUXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B DKOJOTHYECKOE OOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHUss B OOYUYEHHH XUMHUU O0ECTIEUMBAIOTCS CHENU(UKON COAepKaHUS
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TENarorMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKW XMMUU Ha OMPEJCIEHHOM dTare e€ pa3BUTHS.



Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4arolMMHUCS CUCTEMbI IIEPBOHAYAIbHBIX MOHATUI XUMUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHHsl MPOTrpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTI'O
noaxoaa K €€ uaydyeHuro. ConepaHue CKIAQIbIBACTCA U3 CUCTEMbl MOHATHM O XUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPraHU30BaHbl 110 NPUHILMITY IIOCJIEIOBATEIbHOTO PA3BUTHs 3HAHUKW HAa OCHOBE
TEOPETHUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /J[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHsI O CTPOCHHUH aTOMa U XMMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIEHO OT OIHOTO YPOBHA K JIPyromy,
BBIMOJIHASL (DYHKIUU OOBSCHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMbl MO XHUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUs K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YUYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knacce» U «Pu3uKa. 7 Ki1ace.

[Tpu u3yyeHUr XUMUU IPOUCXOANUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyNIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIO)KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOr0 XapakTepa, S3bIka HayKH, B
NPUOOIIEHNHU K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKiuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIBCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallieHus ¢ BeIIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HaNpaBJI€HHOCTh OOYyYEeHHsS Ha CHUCTEMAaTHYecKoe IpUOOLIEHHE O0O0y4aroIuXxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOAAaM  IO3HAHUS,
(bopMHpPYIOLTUM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIBITa
pa3zHoOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpCAbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHMBATh SIBICHUS OKPYXKAIOUIETO MUpPA, MCIOJb3Ysl 3HAHUSA U
OTBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX NpPU pElIeHUH MpodieM B
NOBCEHEBHOM XU3HU U TPYIOBOM JEATEILHOCTH,



— (opmMupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUICHHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU ILIEeJIECOO0pa3HOro MOBENCHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K O0YUEHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HaIIPaBJICHHOCTU AaJbHEUIIero 00yYeHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSTHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B cCUCTeMEe HayK. Temna u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTtB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMecei.

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

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacy€Tel mo hopMynaM XUMHUECKUX COCTUHEHHIA.

O®usnyeckue M XUMHUYECKHUE SIBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMuueckue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIIOH, MpaBWIaMu PabOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABIEHU, Ha0t01eHue
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuui (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHOU KUCIOTHI C XJIOpUAOM Oapus, pasznoxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue sxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszeneHus cMeceil: C IOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH I[IOBApEHHON COJM, HAONIOJICHWE U ONMCAHUE
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelinue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 37€MEHT M IpPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHUS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAM(pUKAIUs
KHCIIOpO/ia.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »snemeHT u mpocroe BemlecTBO. HaxokaeHue BoIopoAa B TNpUPOJE,
¢du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! motydeHus. Kucinotsl u conu.

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

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBas J0js BellecTBa B



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

Knaccudukanus Heopranudecknx coeaumHeHnid. Oxcunpl. Kimaccupukamus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukaius oOcHOBaHMA: MIENOYM W HEPACTBOPUMBIC OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xuciot. @usndeckiue 1 XUMHYECKHE
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bexerosa. Iloirydenue kucior.

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

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

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 OINHUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB Boaopojaa (TopeHue), B3auMojeiicTBue Boaopoaa ¢ okcuaom menu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOTO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEIIECTB PAa3TMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHHS OKPAaCKH WHIAMKATOPOB B PAaCTBOpAaX KHUCIOT U IIEI0Yel, M3ydeHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCJIOT C MeTaJlJlaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWUM, BBITECHEHUE OJHOIO
MeTaJljla PYTUM U3 pacTBOpa COJIM, PELIEHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dIeMeHTOB. [loHsATHE o rpymnmax
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. KopoTkomepuonHnas u anuHHomepuonHas ¢opMmbl [lepuonndeckoil 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 CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



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

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

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

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

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKa C pacTBOpaMU KUCJIOT U ILEJIO0YEH, IPOBEIEHUE OIBITOB, WILIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEHUE, pEaKuu Pa3JIoKEeHUs, COETUHEHMS).

Mesicnpeomemmuuie cea3u

Peanuszanus MEXNpPEAMETHBIX CBA3CH NPU U3YYEHUH XMMHH B 8 Kiacce OCYLIECTBIIAETCS
Yyepe3 UCIONBb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHATHHA, TaK W TOHATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OO01e ecTeCTBEHHO--Hay4HbIE MOHSATHS: Hay4HbIM (akT, Trumoresa, TEOpUs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsij, BELIECTBO, Telo, 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, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepmoanueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TEPUOJOB, KaHs, KaTblUs M WX COCAUHEHHH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B llepronyeckoit cucteMe U CTpOEHUEM UX aTOMOB.

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

Knaccudukanus ¥ HOMEHKIaTypa HEOPTaHWYECKUX BEIIeCTB. XUMHYECKHE 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 BEIHIECTB, MO TEMIOBOMY 3(QekTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKHE YPaBHEHHUSI.



[Tonsatne o ckopoctu xumuueckoi peakuuu. IloHsTue 06 oOpaTHUMBIX U HEOOpPATHMBIX
XUMHUECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. I[lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DPakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUUYECKON pPEaKLMU U TI0JI0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE pPEaKLUM, 3JIEKTPOHHBIM OanaHC OKUCIUTENIbHO-
BOCCTAaHOBUTEJIBHOM peakuuu. CocTaBileHUE YpPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHMOHBI. MeXaHHW3M JAHMCCOLMAIMM BEIIECTB C pPA3JIMYHBIMM BUIAAMU XHMHUYECKOH CBS3H.
Crenens quccounanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHUN U COJIEH B CBETE
HpeCTaBiIeHU 00 3JIeKTpOJUTHYECKOW aucconuanuu. KadyecTBEHHblE peaklUUyd Ha HOHBI
[TonsiTHE O TMAPOIU3E COEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BELIECTB —
METaUIOB M HeMeTauioB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW peakIMM OT BO3AECUCTBHUS Pa3IUUHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCJIOT, ILIEJIoYe U cojeil (BO3MOYKHO HCIIOJIb30BaHME BHJEO MAaTEpUajIOB), MPOBEACHUE
OMBITOB, WJIIIOCTPUPYIOIIUX NPU3HAKK HPOTEKaHMs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAEICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN (FOPEHHE, peaKLUuu pa3iokKEeHHs, COEAUHEHUS),
pacro3HaBaHUE HEOPraHWYECKHX BEILIECTB C IOMOINbIO KAaYeCTBEHHBIX pEakUuid Ha HOHBI,
pEIIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmiass xapakTepucTHka rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TraJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPOJia Ha OpraHu3M 4esoBeka. BakHele Xaopuabl
U X HaXO0XJEHUE B IPUPO/IE.

OOmast xapakrepuctuka 3JaeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hu3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKALIMN KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kiacca KUCIOT M creuududeckue). XHUMHUYECKHE PEaKIUH,
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
COCIMHEHUSIMH Cephbl (KHCIOTHBIE JOKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPeIOTBPALCHUS.



OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoie, (HU3UYECKUue Hu
XHUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero (pu3n4eckue U XMMUYECKHe
CBOWCTBA, MoJlydeHue u npuMenenue. Coinu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmenenue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyuyeHUe,
dusznueckue W XUMHYECKHE CBOiicTBa (oOIIue Kak NpeACTaBUTENs Kiacca KHUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoopenuit. XuMUYECKOe 3arpsi3HEHHE OKpPYKaroleh cpelibl COeIUHEHUSIMU a30Ta (KUCIOTHbBIE
O, 3arps3HEHHE BO3/yXa, MOYBbl M BOAOEMOB). Docdop, amioTpomnHble MoIUDUKALMU
docdopa, puznueckue u xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopHas Kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosiyueHue. Mcmomnb3oBanue QocdaroB B KauecTBe
MUHEPAJIbHBIX YI00pEHHIA.

OO6mas xapaktepuctuka 31eMeHTOB IVA-rpymnmbel. OCOOEHHOCTH CTPOECHHUS AaTOMOB,
XapaKTEepHBIE CTETIEHU OKUCIICHUA. YTJIEepOo/, alIOTPOIIHbIE MOAU(DUKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckrue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxkcupapl yraepoaa, ux GU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEUCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpoOieMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIbHOTO TMOTEIUICHUS KJIMMaTra, MapHUKOBBIM 3QQeKT. YToibHas KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4YeHHWE U TpuMeHeHue. KauecTBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MIPOMBIIIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COSAMHEHMSIX YIiiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, J3TaHOJ, IJHUIEpPUH, YyKCycHas kuciora). IlpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX NepepadoOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OGMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OesKax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKHUX U HEOPTaHMUECKUX COCTUHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOIb30BaHKE B OBITY, B IPOMBIIIIICHHOCTH. BaxxHelnme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJISTHOW KHMCIIOTHI, IPOBEICHNE
KaUeCTBEHHBIX pPEaKIUi Ha XJOPUA-HOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbITHI,
oTpaxaromye (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pasuamu ceppl M €€ COCOIUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS  caxapa TMOJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBIIC€HHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peakIiu Ha Cyiab(paT-uOH M HaOIIOJCHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJI30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX yn0OpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMHaka, IpOBEIEHUE
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KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHUMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENIed KPUCTALNIMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MmojaydeHue, COOupaHue, paclo3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M HW3Yy4YEHUE TMPU3HAKOB HMX MPOTEKAHMS, O3HAKOMIICHHE C MPOIYKIUEH
CUJIMKAaTHOM MPOMBILJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme xumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYeCcKas
pem€Tka. DJIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTamioB. Pu3MUEecKHe U XUMUYECKHE
cBoicTBa MeTauioB. OOmue crnocoObl MOJy4eHus: MeTayljioB. [oHsATHE O KOPpO3UM METAIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[{eounble MeTaIIBL: TIOJIOKEHUE B Ilepronueckoi cucteMe XMMUYECKHUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. OPU3HMYECKHE U XUMHYECKHE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAJUIBI MarHui M KajdbUui: mnojiokeHue B Ilepuogmueckoit
cucremMe xumuueckux aviemMeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUI, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTPaHEHHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OU3NUecKue U XMMUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenune B Ilepumonuueckoir cucreme XuMHueckux i3nemeHtoB J[. W.
MenpeneeBa, CTpO€HHUE aToMa, HaxoJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, rujapokeunsl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C OO0pa3laMH MeTajlIoB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KAJIBIUS M HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IMpOIEcca TOPEHMs >Kee3a B
Kucinoposie  (BO3MOXKHO — HCIOJNB30BaHWE  BUIACOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMid Ha MOHBI: MArHUsI, KaJbIUs, aJlOMUHUS, ITUHKA, kene3a (1) u xenesza
(I1T), meau (II), HabmroieHUE U OMMCaHKE MPOLIECCOB OKpPALIMBAaHUS IUIAMEHU MOHAMH HaTpus,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIH30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpy:KamoLas 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, Aanee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

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

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMHUU B 9 Kilacce OCyIIeCTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakKk U TOHSTHI,
ABJIAIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TUmoresa, 3aKOH, TEopus,
aHalW3,  CHUHTE3,  Kilaccu(pUKalus,  MEePUOJUYHOCTb,  HAOIIOJIEHUE,  HKCIEPHUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, HM30TOIBI,
pPaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOJIYIPOBOIAHUKH,
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: ¢orocunres, apixanue, Ouocdepa, dKOCHUCTEMa, MHHEpAJIbHBIC YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATENIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMblIE, TOILINBO, BOJIHbIE pecypchl.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 0O0pa30BaHUA
JIOCTUTAIOTCS B X0/1e¢ 00YYeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMA W  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMHU U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALIUN O0YyUYaOIIUXCSL.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCA PYKOBOJICTBOBATHCA
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpMAIUEH O MEPEeHOBBIX ITOCTHKECHUAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTABICHUS O CONMUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUJICKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHO-UCCIEeI0BATENIbCKON, TBOPUYECKON W JpPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOM JI€ATENbHOCTH MPY BHIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHWUM YUYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLIEHUBaTh CBOE IOBEJIEHHE W TIOCTYNKHM CBOMX TOBAapuINEd C IMO3UIMM HPAaBCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABIIAIOLINE OCHOBY IJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeloi, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPABJICHHbIE HA MOJTYYEHHE HOBBIX 3HAHUW MO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IIPOIECCOB U SIBJICHWH, IO3HABaTEIILHOM,
WH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHHUYECKUMHU CPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHhHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW W HMCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH M YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 JKW3HW, OCO3HAHWE IIOCIEACTBUN W HEMPUSATHE BpPEIHBIX
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MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBwil 0€30MacHOCTH TP OOpalleHWH C XMMHYECKUMHU BEIIECTBAMHU B OBITY UM pEaIbHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYCCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOr0 POJia, YBaXKCHHUE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOH JEATEILHOCTH, B TOM YHCJIEC Ha OCHOBE NPUMCHCHHS
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 YMEHHIA, TOTOBHOCTh aJIAITHPOBATHLCS B MPO(EeCCHOHAIBHOM 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 (DHM3MUYECKOMY M IICUXHUYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIO/ICHHSI TIPaBUII 0€30ITacHOTO TOBEACHUS MpHU paboTe C BEIECTBAMH,
a TaK)KE B CUTYAIUSX, YIPOKAIOIINX 30POBBIO M KU3HU JIFOJICH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4aeMbIe TPU W3YYCHUH XHUMHUH, IUISI PEHICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKHX MPOOJIeM U MyTed WX PEIICHUS
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUYECKOTO MBIIUICHUS, YMCHHUS PYKOBOJICTBOBATLCS UM B
M03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TCOPHS, MPUHITUI, THIOTe3a, (aKT, CHCTEMA,
MPOLIECC, IKCIIEPUMEHT U JPYTOE.), 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, PETYJSATUBHBIE), KOTOpble o0OecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHMBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue neicTBus:

YMEHHSI HCIOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIMUICHUS TPU OCBOCHUW 3HAHHIA:
pacKpblBaTh CMBICH XHUMHUYECKHUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBICHEHUS
OTIIENbHBIX (DAKTOB W SIBJICHWW, BBIOMPATH OCHOBAaHUS WM KPUTEPHU I KiaccH(pHUKAINN
XUMHUYECKHX BEIIECTB M XMMHUCCKUX PEaKIUi, YCTAHABIIUBATH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXy OOBEKTaMHU U3YUEHHUsI, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), JeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE MPUMEHSITHh B IMpoIlecce MO3HAHMS MOHATHS (MPEAMETHBIE W METalpeIMETHBIC),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJICTH, HCIIONB3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMu4eckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiMu — TpPU pElIeHud ydeOHOo-
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 IIpOLECCaX 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;

IPUOOPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M IPOBEACHHUIO YUYEHHUUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3@ XOJ0M IIpPOLIecca, CAMOCTOSTENILHO ITPOrHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMs], 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 COJEp)KaHus, CIpaBOYHble IocoOus, pecypcbl HMHTepHeTa), KpPUTHYECKU
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, MPHOOpETeHHe OIbITa B 00JACTH HCIOJIb30BaHUS HHPOPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOIHH, OBIaJ€HUE KYIbTYPOH aKTUBHOT'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy TpencTaBICHUS
UHGOpPMALMM U WUIIOCTPUPOBATH pelllacMble 3a/aud HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
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 OKPYXKarOUIEH PUPOJHON CPEIBL.

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 MOJyUYEHHBIE PE3YJIbTAThI I03HABATEIBHON JAESITEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 PE3yJbTaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHUSl y4eOHOTro COTpPYIHHUYECTBA CO CBEPCTHMKAMU B COBMECTHOM IMO3HABaTEIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuyéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIMA COBMECTHBIX JAEUCTBUM, ONPEAEICHUE KPUTEPUEB MO OLICHKE KauecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSITebHOCTH, IJIaHUPOBATh, OCYIECTBIISTh,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTU KOPPEKTUPOBATh CBOIO JEATEIbHOCTb, BBIOMpAThH
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 U PEAKIUSIX, OLICHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTaTa 3asiBICHHOM 1IeNnu,
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
OpeaMETHOW 00sacTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIMYHBIX YY€OHBIX U HOBBIX CHUTYalLIUsX.

[Jononnenue:
l.popMupoBaHre TEpPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX IPEJCTABICHUIA O BEIIECTBAX,
ux IIPEBPAILEHUAX M IPAKTUYECKOM IIPUMEHEHHH; OBJAJCHUE HOHITHHHBIM

anmnapaToM M CHMBOJIMYECKHUM SI3bIKOM XMMHH;

2.0co3HaHME OOBEKTUBHOW 3HAYMMOCTM OCHOB XUMHMUYECKOW HayKM Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XUMUUYECKUX IMPEBPALICHUI HEOPraHMYECKUX U OPraHUYEeCKUX
BEIIECTB KaK OCHOBbl MHOIMX SIBI€HMM JKMBOM W HEXHMBOM MpUPOIbI; yriayOieHue
MIPE/ICTAaBICHUI O MaTepUAIIbHOM €/IMHCTBE MUPA;

3.0BaiecHUe OCHOBAaMM XHMHYECKOM TI'PaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3UPOBaTh U
OOBEKTHBHO OILICHUBATh JKU3HEHHBIC CHUTYAIlMH, CBA3aHHBIC C XMMHEW, HaBBIKAMU O€30I11acHOTO
oOpallleHus C BEIeCTBAMHM, HCIIOJIb3YEMbIMH B IIOBCEIHEBHON )KU3HU; YMEHHEM aHAIM3UPOBATh
U IUIAHUPOBATh 3KOJOTMYECKH O€30IacHOE IOBEJEHUE B LENSIX COXPAHEHHUS 3J0pOBbS U
OKPY’KaIOILEl Cpebl;

4.popMupoBaHNEe YMEHHMH yCTaHABIWBATh CBSI3M MEXAY peallbHO HAOII0JaeMbIMU
XUMUYECKUMH SIBIICHUSIMU U MPOLIECCAMHU, IPOUCXOIALIMMU B MUKPOMUPE, OOBACHATh IPUUHHBI
MHOT000pa3usl BeIECTB, 3aBUCUMOCTh X CBOWCTB OT COCTaBa U CTPOCHUS, a TAK)KE 3aBUCUMOCTh
IIPUMEHEHHUS BELECTB OT UX CBOMCTB;

5.mpuoOpeTeHue OmbITa UCHOJB30BAaHUS pA3IMYHBIX METOJOB M3YyYEHHUS] BELIECTB:
HaOJI0ACHNUS 32 UX MPEBPALCHUSIMHU MIPHU MPOBEICHUH HECIOKHBIX XMMUUYECKHX IKCIEPUMEHTOB
C UCIOJIb30BaHUEM J1a0OpPaTOPHOTO 000PYTOBAHUS U IPUOOPOB;

6.¢opMUpOBaHNE NPEACTABICHUN O 3HAYEHUN XUMUYECKON HayKH B peIIEHUN COBPEMEHHBIX
9KOJIOTMYECKUX MpoOjeM, B TOM 4YHCIE B MPEJOTBPAIICHUHM TEXHOTEHHBIX M 3KOJOTHYECKHX
KaracTpod;

7.7U14 CHENbIX U CIa0OBUIAIIMX OOy4aIOUIUXCs: BIAJCHUE MpaBHJIaMU 3alIUCH XUMUYECKUX
(bopMyI1 ¢ UCTIOJIb30BaHUEM PebepHO-TOUEUHOM cucTeMbl 0003HadeHui JI. bpaiins;

8.1 00yyaroluxcsi ¢ OrpaHMYEHHBIMA BO3MOXKHOCTSIMHU 370pOBBS, JUJIS1 MHBAJINUJIOB, JIeTei
VHBAJIUI0B: BJIaJICHHE OCHOBHBIMM JJOCTYITHBIMU METOJaMHU HAYYHOI'O IO3HAHU S, UCIIOIb3yEMbIMU
B XUMHH.

K xonny oOyueHus B 8 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHM: aTOM, MOJEKYyJa, XUMUUYECKHM
BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHas Macca, MaccoBas JOJs XUMHYECKOIo
JJIeMEHTa B COEJUHEHHH, MOJSIPHBI 0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
peaKkIuii: peaklMu COEIMHEHUS, PEAKIIUU Pa3JI0KEHNs], PEaKIIMM 3aMEIICHUs], peaKkLiun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
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JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOMTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasi KOBAJIEHTHAs CBSA3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J10J1s1 BEIIECTBA (MPOLIEHTHAsI KOHLIEHTPALKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IIOHATHUH M IPUMEHATH 3TH
HOHSITHS IIPH OITMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCITIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIHMKY JJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpeNeNiATh BAJCHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAWHEHHSX, CTETEHBb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
ONpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPraHMUECKUX COEMHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHUE MNMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosiockeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIapo;
ONHKCBHIBATh M XapakTepu3oBaTh TabmumuHyo ¢(opmy Ilepuonnmyeckoil cucTemsl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IOHATUS «IJlaBHas noarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble ¥ OonblMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabiuue «llepuoauueckas cuctemMa XUMHUYECKUX
anemeHToB /[[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YUCIO 3JIEKTPOHOB U
pacripesielieHUe UX I10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUpPOBaTh XMMUYECKHE 3JIEMEHThl, HEOPraHMYECKHE BELIeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEeaKIUH BEIIECTB, MO TEIJIOBOMY
shdexry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IOJTBEp)KJash  ONWCAHUE TPUMEpPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMSI XUMUYECKHUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIeMEeHTa 10 (hopMyJsie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBa B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEeHHE, 0000IIeHUE, CUCTEeMaTH3aINI0, KiIacCU(UKAaIKIO, BBIABICHHE NPUYMHHO-
-CJIEICTBEHHBIX CBA3€H — I M3Y4YECHMsS CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIIHM,
€CTECTBEHHO-Hay4YHbIE  METOJbl  TO3HaHUs  —  HaAONMIOJAeHue,  H3MEpeHHue,
MOJIEIMPOBAaHHE, SIKCIIEPUMEHT (peabHbI U MBICICHHBIH);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYyAOM M J1abopaTOpPHBIM
000pyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), MPHUTOTOBICHHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM I0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
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Y MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCIIOT C TIOMOIIIBIO HHIMKATOPOB (JIakMYyC, PeHOIPTaIeNH, METHIIOPAHK U JPyTHE).

K xonmy oOyueHust B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATUN: XUMHUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas peakuus, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTHMble U HEOOpaTUMbIE pEaKIIUU,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBHTEIIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AITIOTPONHs, aM(pOTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKA, KOpPPO3Hs
METaJIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM pEeaKlUH, MPeaeiabHO JOIyCTUMAas
koH1eHnTpanus [1JIK BemiecTBa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAIICHU;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHS (OpMyn BeElIecTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIUN;

ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COECIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPUHAIJIEC)KHOCTh BEIIECTB K OINpEeAEIEHHOMY
KJIacCcy coelMHEeHH 1Mo (opmynam, BHI XMUMHUYECKOH CBSI3M (KOBaJCHTHAas, MOHHA,
METAJIJINYeCKasi) B HEOPraHMYEeCKUX COCAMHEHMSX, 3apsii HMOHA MO0 XUMHUYECKOU
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHMMAaHME: OINHUCHIBATh U XapakTepu3oBaTh Ta0iInuHyto Gopmy Ileproaudeckoit
CUCTEMBl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoAarpynna (A-
rpynna)» u «mnobouyHas noxarpynmna (b-rpynma)», manble W Oonblive MEpPUOABI,
COOTHOCHTb 0003Hau€HHs, KOTOpble HUMEIOTCd B IepUoAMYEecKOd Talnuie, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa A1apa, 00Ilee YMCiIo 3JIEKTPOHOB U pacHpeieIeHUe UX M0 3JEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IIPEJENax MaJbIX IEPUOJOB U TJIABHBIX NOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTENEeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/asl OMKUCAHUE IPUMEPaMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLIUN;

COCTaBJIAITh YPABHEHHUS HJICKTPOJIUTHUYECKON TUCCOLUALIMU KHUCIIOT, MIEJIOYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakIil HOHHOTO 0OMeHa, ypaBHEHMS PEaKLUH,
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MOJATBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXKAY BelleCTBaMU
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajiaHca STHUX PeaKLuii;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO  MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIEMEHTa 10 (popMylie COeTUHEHUS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

coOyoaTh MpaBWJa TOJIb30BAaHUS XUMHYECKOW TIOCYJOoW U J1aOOpaTOpHBIM
o0opy/soBaHuEeM, a TakKe IMpaBuia OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSMU IO BBIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBII COCTaB PAa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAHMA-, KapOoHat-, ¢ocdar-,
CWIHMKAT-, Ccylnb(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI HW3YYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IleHne, CHCTEeMaTHU3alMI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUIS M3y4YCHHs] CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKIHii, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIEHUE, W3MEPEHUE, MOJEIMPOBAHUE,
AKCIEPUMEHT (peaibHbIN U MBICICHHBII).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4acoB
Ne n/m HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Y4yeOHbIE KouTpoabHubie IlpakTHyeckas
4achbl padoThI 4acTh
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
11 XuMHsT — BaKHas 00JIaCTh €CTECTBO3ZHAHUS U ITPAKTUYECKON 5 0 5
' JIeSITEILHOCTH YeI0BeKa
1.2 BewecTBa 1 XuMu4eckue peakiuu 15 1 0
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boznyx. Kucnopoza. [Tonsitue 06 okcumax 6 0 1
2.2 Bonopoa.IlonsiTie o kucioTax u comsix 8 0 1
2.3 Bona. PactBopsl. [ToHsiTHE 06 OCHOBaHMSIX 5 1 1
2.4 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COSIUHEHUIN 11 1 1
Hroro o pasneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3iemeHToB /I. U. MengeneeBa. CTpoeHue aToMOB.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuu

[lepuonnyeckuii 3akoH u Ilepuoauyueckas cucreMa XUMHYECKUX
3.1 7 0 0
snemeHnToB JI. 1. Mennene-ea. CTpoeHue aroma
3.2 XuMuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 8 1 0
Hroro no paszneny 15
PeszepBHOe Bpems 3 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 6

IIpomexyTouHasi aTTeCTALMA NPOBOAUTCSH B (popMe rogoBOro OeHNBaHUA 0e3 yyeTa TeMAaTHYeCKHX NPOBEPOYHBIX padoT.
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9 KIIACC
KoaunvecTBo yacoB
Ne ni/m
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 xapakTepuCcTHKa XUMUYECKUX d51eMeHTOB VIIA-rpymnmbl. 4 0 1
l'anorenst
29 OO61as xapakTepucThKa XuMudeckux 3neMeHToB VIA-rpynmnsl. Cepa u eé 5 0 0
COEIMHEHUS
23 OO61mas XxapakTepuCTHKa XUMUYECKUX AIEMEHTOB VA-Tpymibl. A30T, 7 0 1
dbocdop U1 UxX COeTMHEHUS
24 Ob6mas XapaKTEPHCTHEA XHMHIECKHX JIEMEHTOB IVA-rpynnel. Yraepon u 8 1 2
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 ‘ BemiectBa 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 OLCHUBAHMA 0e3 yueTa TeMaTH4YeCKHX NPOBEPOYHBIX paldoT.
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBbHOMN ITPOT'PAMMBbBI

8 KUIIACC
Kox N .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTE/IbHOM IPOrPaMMbl OCHOBHOI'O 00111ero
NpoOBEPSIEMOro oGpazoBanus
pe3yJbTara
1 Ilo Teme: «IlepBoHavanbHBIE XUMUYECKHUE TOHITHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHWUYECKUX IOHATHI: aTOM, MOJIEKYJIA, XUMHUYECKHM DIIEMEHT, IPOCTOE BEIIECTBO,
CII0)KHOE BEILECTBO, CMECh (OJJHOpPOJIHAs U HEOJHOPOJIHAsS), BaJICHTHOCTh, OTHOCUTENbHASI aTOMHAsl U MOJIEKYJIsIpHAs
11 Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MaccoBas 08 XMMHYECKOTO JJIEMEHTA B COEIUHEHUH,
' MOJIApHBIA 00BEM, XMMHUYECKas peakuMsi, Kiaccu(uKalus peaklui: peaklUH COEAMHEHHUS, PEaKIHH pa3IoKeHus,
peaKkIMM 3aMelleHus, peakui OoOMeHa, 9K30- U HJOTEPMUYECKHE PEaKLMH, TEIIOBOM 3¢ (deKT peakuuu, pacTBop,
MaccoBas J10Jig BeulecTBa (MPOLIeHTHAs: KOHIIEHTpAIsl) B pacTBOPE
1 MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATUN U NPUMEHATH 3TH MOHITHS MPU ONMCAHUH BEUIECTB U
' UX IIPEBPALLECHUN
13 UCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYIT BEIIECTB U YPaBHEHUH XUMHUECKUX PEaKIIUN
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS,
' 3aK0Ha ABOrazpo
1.5 OTIPEJIENIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
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KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHYCCKUEC PCAKIIUU (HO YUCIY U COCTaBy YYAaCTBYIOIIHMX B PCAKHUHU 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 MTOHSATHIA: OKCH/I, KHCJIOTa, OCHOBAHHE, COJIb
2.2 OTpeEATh MPUHAIIICKHOCTH BEIIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUM 110 popMyiam
2.3 KJ1accu(UIIUpPOBaTh HEOPraHMUECKUE BEIIECTBA
Y XapakTepu30BaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOIMCTBA BEIIECTB PAa3IMYHBIX KJIAcCOB, MOATBEPKJasl ONMUCAHUE
' MIPUMEPaMHU MOJIEKYIISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMHUYECKUX PEaKIUi
)t MIPOTHO3UPOBATh CBOMCTBAa BEMIECTB B 3aBHCHMOCTH OT HMX Ka4eCTBEHHOT'O COCTaBa, BO3MOXKHOCTH TPOTEKAHUS
' XUMHUYECKHX MPEBPALICHUHN B Pa3IMUHBIX YCIOBHIX
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 (BOJOPOJA U KHUCIOpPOJA), TNPUTOTOBJICHUIO PAacTBOPOB 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 Ilepuonnueckas cucrtema xuMmuueckux snemeHtoB [. M. MenneneeBa. CtpoeHue

3 aTOMOB. XUMH4YECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI)
PacKphIBaTh CMBICII OCHOBHBIX XMMHYECKUX TIOHATHH: SPO aToMma, SJICKTPOHHBIA CIIOW aroma, aTOMHash OpOUTAIIb,
3.1 paguyc aroMa, XMMHUYECKas CBs3b, MOJISIPHAS M HENOJSApHAs KOBAJIEHTHAs CBS3b, AJEKTPOOTPULATENBHOCTh, NOHHAS
CBS3b, MOH, KATUOH, aHUOH, CTETICHb OKUCIICHUS
3.2 KJ1acCU(UIUPOBATH XUMUYECKUE DIIEMEHTHI
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 cmbica Ilepuonmueckoro 3akona J[.JMI. MenpeneeBa: IEMOHCTPUPOBATh MOHUMAHHME IEPUOIUYECKOM
' 3aBUCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX IosioxkeHus B [lepuoanueckoii cucreme
COOTHOCUTH 00O3HaueHUs, KOTOpble UMeroTcss B Tabnuie «llepuoanueckas cucrema XuMudeckux snemeHToB J[.U.
3.5 MeHeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sjpa,
o0111ee YMCIIo SIEKTPOHOB M PACIPEIEICHNE UX 0 SJIEKTPOHHBIM CIOSM)
3.6 OTIPEETSATh CTETIEHb OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSIMHEHMSIX
3.7 OTIPEETATH BUJ XUMUYECKOU CBSA3H (KOBAJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COSTMHEHUSIX
9 KJIACC
Kon N .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTO 0o01ero oo0pazoBaHus
pe3yJjbTara
1 ITo Teme: «BemecTBO M XMMUYECKask PEAKIUS
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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, OKHUCIUTEIbHOBOCCTAHOBUTENIbHBIE  PEAKLUMH, OKHUCIUTENb, BOCCTAHOBUTENIb, OKHUCIECHHE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEpPHOCTh, XHMHYECKas CBSI3b (KOBAJICHTHAs, WOHHAS, METa/NIMYecKas),
KpUCTAJUIMYECKasl PEeIIE€TKa, CIIaBbl, CKOPOCTh XUMUUYECKOW PEaKLUU
1 WJUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU TMPUMEHATh 3TH MOHATUS MPU ONUCAHUU
' BEIIECTB U UX MPEBPALLICHUI

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

14 pacKpbIBaTh CYIIHOCTh OKHCIWTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMH MOCPEICTBOM COCTABJIEHHUS SJIEKTPOHHOIO
' 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) OOIIME W CHENH(PUUYECKHEe XUMHUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
2.1 MOATBEPIK/Iasi OIMHMCAHUE TPUMEpPaMU MOJEKYJSIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX XWMHUYECKHX
peakuui
95 COCTaBJIATh YPAaBHEHHUS PEAKIMi, MOATBEPKIAIOMIMX CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKIY BEIIECTBAMH
' Pa3IMYHBIX KJIACCOB

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

24 CJIeIOBaTh MpaBWJIaM IOJb30BAHHS XUMUUYECKOW TIOCYAOW W JIabOpaTOpHBIM 000PYIOBAaHHWEM, a TAK)KE MpPaBHIIaM

06paH.IeHI/I51 C BCIICCTBAMH B COOTBCTCTBUU C MHCTPYKIHUAMU 1O BBIITOJHCHUTO na60paTopHHx XUMHNYCCKHUX OIIBITOB
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IO MOJIYYEHUIO U COOUPaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUAKa U YIJIEKHCIIOTO rasa)

IIPOBOAWTE PEAKIHHU, IOATBECPKAAIOIINC KauyeCTBECHHBIA COCTaB pa3iInuYHBIX BEIICCTB: PACIIO3HABATH 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 nousatuii: [1/IK BemectBa; koppo3ust MeTamioB
MPUMEHSATh OCHOBHBIC OIEPAIlUN MBICIUTEIBHONW NESTENPHOCTH — aHajJW3 W CHUHTE3, CpaBHEHHE, 000O0IIeHUE,
3.9 CUCTEMATU3aLMIO, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX CBSA3E€H — JJIS U3YYEHUS CBOMCTB BEIIECTB U XMMHUYECKHX

peaKIII/If/'I; CCTCCTBCHHOHAYYHBIC MCTOAbI IO3HAHUA — H3.6JHOIIGHI/IC, HU3MCPCHUC, MOACIUPOBAHUC, SKCIICPUMCHT

(peanbHBIN U MBICJICHHBIH)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUSA

11

[Ipenver xumuu. Ponp XuMuM B JKU3HHM uYeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

1.3

1.4

IlonsTHE O MeTOAax MO3HAHUSA B XMMUM. UHCThIEC BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xummnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBbHAass  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpDHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNHU

1.5

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4McIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo ¢opmynam

XUMHYECKHX COCTUHEHUI

1.6

dusnueckue U XUMHUYECKUE ABJICHHSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKkue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, ¢ MpaBUIaMu
pabotrel B jaboparopur W Tpu€MamMu OOpalleHuss C J1abOpaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U ONUCaHHe (U3MYECKHX CBOWCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (IUIaBJICHHE BOCKA,
TassHUC JIbaa, paCTI/IpaHI/Ie caxapa B CTym(e, KHUIICHUEC U KOHJACHCAIIUA BOJII)I) 158
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIOTOW) SBJIEHWUW, HAOMIOIEHWEe W OIUCaHUe
NPU3HAKOB TMPOTEKAHHWS XWMHUYECKHUX peakiuuid (pa3joxeHHe caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCJIOTBI C XJOPUIAOM Oapus, pa3ioXKeHUe

ruapokcuaa menu(Il) mpu HarpeBaHuu, B3aUMOJICHCTBHE JKelie3a C PaCTBOPOM
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coym meau(Il), nzyuenue cmocoOoB pa3aeneHus cMecel (C TOMOIIbI0 MarHUTa,
bunbTpOBaHKE, BBHIMMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus), MPOBEICHHE
OYHUCTKH ITOBApEHHOMN COJIM, HAOJIOICHHUE U OITMCAHUE PE3YJIbTATOB IIPOBEICHUS
OTBITA, WUIIOCTPHPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHe Mojelnei

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxuneimme MMpEACTABUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

2.2

2.3

2.4

2.5

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciaopoa — anemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoOb!
MOJy4eHUsl KHUCJIOpoJa B J1abOpaTOpuud M MPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLUs KHCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHKUE BO3/1yXa,

ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CIIOs

Bonopoa — anemeHT M mpoctoe BemiecTBO. HaxokieHue Bojopoaa B HPHPOJE,
¢u3nYecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IOTYYCHHUS.

Kucnore! 1 conn
MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpPaBHEHUSIM

®dusnyeckue CcBoWcTBAa BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacellieHHble 1 HEHACBILEHHBIE PAacTBOPHLI. PacCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NMpupoOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABI B TIpuUpoJe. 3arps3HeHHe NpUpPOAHBIX BojA. OxXpaHa M OYMCTKA

MMPUPOAHLIX BOJ

2.6

Knaccudpukanuss Heopranmveckux coeaunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecoseoOpasyromue. Homenknarypa okcuaoB. Puiznyeckue M XHUMHUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUUM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMmenkiatypa ocHoBaHMil. PU3NYECKHE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucnor. Homenkiatypa kucinor. ®@usudeckue u

XUMHYECKHE CBOMCTBA KHCIOT. Psn aktuBHOcTH MeTamnoB H.H. bekerosa.
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[Tonydyenue Kuciaor

2.9

2.10

Conu. Homenknartypa coseil. @u3nyeckue M XUMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue coisen

I'eneTnueckas cBA3b MEXKAY KilaCCaMH HECOPraHU4ECKUX COGI[I/IHGHI/Iﬁ

211

3.1

XVMMHYECKUN  DKCIEPUMEHT: Ka4eCTBEHHOE  OIPENEICHHE  COACpKaHUS
KUCJIOPOJIa B BO3JyXe, MOJydeHHe, cOOMpaHHEe, paclO3HABAaHUE U H3ydECHUE
CBOWCTB KHCIIOPOJA, HAOIIOAEHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U NPEKpallleHus: TOpeHus (Iokapa), 0O3HAKOMJIEHUE C
o0Opa3llaMu OKCHJOB U OIHMCaHME HUX CBOICTB, MOJy4YeHHE, COOMpaHHeE,
pacno3HaBaHUE M HU3yYEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBUE
BostopoJia ¢ okcuaoM Meau(Il) (Bo3MoKHO MCIIOJIb30BaHUE BUAECOMATEPUATIOB),
HaOmrofieHue O00pa3lloB  BEIECTB KOJWYECTBOM 1 MOjb, HCCIIEJOBAHUE
0COOEHHOCTEH  pacTBOpEHHUS BEIIECTB C PA3IMYHOH  PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBUE BOJAbI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOKHO HCIIOJIb30BAHME BHJEOMATEPUANIOB), OIPENIEIECHUE PAaCTBOPOB
KUCIOT M LIeJoYeil ¢ IOMOIIBI0 HHAMKATOPOB, MCCIEI0BaHUE OOpa3loB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT €
MeTaJlJIaMH, peaKIUi HEUTPAIN3alluu, I0Jy4YEeHNE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJIHOTO MeTajla JApPYyrUM U3 pacTBOpa COJH, pEIICHue
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHUYECKHX

COETUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(PHUKAMU XHUMUYECKUX dieMeHTOB. IloHsatue o
IpyNnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIENIOYHO3EMEIbHBIE METaJlIbl,
raJIoreHbl, MHEPTHBbIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yioT amM(poTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Menneneesa. Koportkonepuognas 51 JUIMHHOIIEpUOAHAS (bopmbI

[lepuoanueckoit cuctembl xuMuueckux adnemeHTtoB [[.M. MeHnneneesa.
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3.3

[lepuoast u rpynnbl. OUIMYECKHI CMBICT HOPSAIKOBOTO HOMEpPA, HOMEPOB

nepruoaa v rpyImiibl 3JICMCHTA

Crpoenue atomoB. CocraB aTOMHbIX sifep. M3otomnbl. Dnexrtponbsl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Iepnognueckoit cucremel .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO

3JIEMEHTA 10 ero nojoxkeHuto B [lepuoaunueckoil cucreme .M. Menaeneena

3.4

3.5

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmnaM M IepUojaM.
3nauenue [lepmoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl Pa3BUTHUS Hayku W npaktuku. /.M. MenneneeB — yd€Hbld U

IPpaKIaHUH

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIAPHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MOHHAas CBS3b

3.6

3.7

9 KJIACC

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIbHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKknunun pa3jioxKCHUs, COCI[I/IHeHI/ISI)

Kona

11

1.2

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleprnoauyeckas cuctema XuMu4ecKux snemeHTos J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMHUYECKHX DJEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamueckon

CUCTEME U CTPOCHUEM NX ATOMOB

Crpoenue BemecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pEelETOK, 3aBUCUMOCTDb CBOVMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XxuMudeckoi cBszu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYeCKUX

BCIICCTB (MC)K,Z[YHapOILHaH n TpI/IBI/IaJ'IBHaSI). XHWMHYECKHE CBOICTBa BCIICCTB,
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1.3

14

1.5

OTHOCAIINXCA K pa3Jd4HbIM KjJacCaM  HEOPraHHMYCCKUX COC,I[I/IHGHI/Iﬁ,

IFCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

Knaccuukanus XuMUYeCKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TerioBoMy 3d¢eKkry, Mo
M3MEHEHHIO CTENCHEH OKHCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMOCTH,
[0 YYacTUIO Karanu3aropa). OK30- M JHIOTEPMHUYECKHE pEakiuw,

TEPMOXUMHYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUYECKON peaKLIMU

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYCCKUX PpCAKIUAX. IlonsTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsTrHe 0 XUMHUYECKOM PaBHOBCCHUU.
CDaKTOpr, BJIMAIOINNEC Ha CKOPOCTb XUMHYECKOM p€akKiiuki W I10JIOKCHUEC

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN Oaytanc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBlieHHE  YpaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIX ~PEAKIMH C UCIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTHUECKON TUCCOLMAMU. DJIEKTPOIUTHl U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YClIOBUS MPOTEKAHUS PEAKIMH MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoWCTBa KHCIOT,
OCHOBaHMH M COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON

Aucconuranuu. KauectBeHHbIe PpCaKu HAa UOHBI. IlonsTue o THApOJIN3C colen

1.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSMHU KPHUCTaJIMYECKUX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
arMasa), CIOKHBIX BEIIECTB (XJIOpUAa HATpPUs); HCCIEJOBAHHE 3aBHUCHMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEHUCTBUS pAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  DIIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIIMN  KHCJIOT, TWIeIoYeld H  coled  (BO3MOXKHO  WCITOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEJACHHUE OMNBITOB, WUIIOCTPUPYIOMIUX MPU3ZHAKU
MPOTEKAHUS Peakiuii HOHHOTo oOMeHa (00pa3oBaHME OCa/IKa, BBIJICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHe, PeaKkIH pPasiioKEHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C TOMOMIBIO KAYECTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
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HemeTamier 1 ux COCANHCHUA

2.1

OO6mast xapakTepucTuka TaJoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneH okucieHusi. CTpoeHue u GU3NIECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE CBOHCTBA Ha TMpUMEpe XJopa
(B3aumoJielicTBHE C MeETaUlaMH, HEMETaJUlaMH, IIeJIo4aMu). XJIOPOBOAOPOI.
CosngHast KMUCJIOTa, XUMMUYECKUE CBOMCTBA, MOJIydYeHHE, MpuMeHeHue. [lelictBue
XJIOpa ¥ XJIOPOBOAOPOAA HA OPraHU3M 4YejoBeKa. BakHeumue XIopuabl U UX

HaXOXICHUC B IIPpHUPOAC

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CtpoeHue u Gu3nyecKue cBOKWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYECKUe CBOMcTBa cepbl. CepoBOIOPOA, CTPOCHUE,
(1)I/I3I/I‘-I€CKI/IG A XHMHYECKHE CBOMCTBA. OKCI/II[I)I CCPpbl KaK MNPCACTAaBUTCIIN
KHCIIOTHBIX OKcHAOB. CepHas KuCIOTa, (pU3NUECKHEe U XMMHUYECKHUE CBOICTBa
(oOmme Kak MmpeAcTaBHTENS Kiacca KHCIOT W crernuduieckune). XUMHUSCKHUE
peakiuu, Jealue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4YeHHsl CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. HaxoxneHnue cepsl U €€ cCoeMHEHUN B MpUpoJe. XHUMUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPhl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CITIOCOOBI €0 NpeaoTBpaAIICHHUA

2.3

OOmiass xapakTepucTHKa d1eMEeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUs. A30T, paCIpOCTPAHEHHE B TPUPOJIE,
¢dbu3nueckrue U XUMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (u3MuecKue W XMMHUUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHSA, UX (U3NYECKHEe M XHMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUSI. A30THasg KHUCJIOTa, €€ MOJIyYeHHUE,
¢dbuznueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). VMcnonp3oBaHne HUTPATOB M COJieH aMMOHUS B
KaueCcTBE MHUHEPAIbHBIX yM0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKPYKAroIIeH
Cpenbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorpornusie Mogudukauu docdopa, ¢puzndeckue U XUMHUYECKHE
ceoiictBa. Oxcupa docdhopa(V) u dochopnas kucnora, (usndeckue u

XHUMHUYCCKUC CBOﬁCTBa, MOJIYYCHHUC. Hcnonw3oBanue (I)OC(paTOB B Kayd€CTBC
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MUHEPAJIBHBIX YIOOPEHHI

2.5

OO6mass xapaktepuctuka djemMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpPHBIE CTENEHW OKUCICHUS. YTIEpoJ, aJUIOTPOITHBIC
Moau(UKaIMK, paclpoCTpaHeHHE B NpUpoae, (U3MUECKHEe M XUMHYECKHE
cBoiicTtBa. Ancop6musi. Kpyrosopot yriepoaa B npupoje. OKcuabl yrieposa,
uxX (QU3MYeCKue U XUMHYECKHE CBOMCTBA, /IEHCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHE. DKOJIOTHUECKUE TIPOOJIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepoaa(IV); rumote3a rno0aibHOro MOTEIUICHUS KIKMMaTa; MapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PU3NYCCKUE M XUMHUYECCKHE
CBOICTBa, MonyyeHHe W mpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAHIIMHE, IPOMBINIICHHOCTH H

CEILCKOM X031 CTBE

2.6

[lepBoHavasibHbIe TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yriaepona (MeTaH, 3TaH, STWIEH, alleTWJIeH, STaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). x cocraB u xumudeckoe crtpoeHue. llonstue o Ouomoruyecku
BaKHBIX BEILECTBAX: XHpax, OeNmKax, yrieBoJaX — W WX pPOIU B KHU3IHU
yeyoBeka. MarepuaibHOE €IUHCTBO OPTaHMYECKMX U HEOPraHHMYECKHUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue ¢ XHUMHUYECKHE CBOWCTBA, TOJIYYCHHUE U
npumenenue. CoenuHeHus KpeMmHHs B mnpupoje. OOmme mpenacraBieHuss 00
okcune kpemausa(IV) u kpemHaueBoi kucinore. CHIIMKAThI, MX UCIOJIb30BAHKE B
OBITY, MEIUIIMHE, TIPOMBIILJICHHOCTH. BaxkHEHIIIMe CTPOUTEIbHBIC MaTEePHaIIbI:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [IpoGmembr Oe3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI\/'I KHU3HU

XUMUYECKUIN SKCIIEPUMEHT: H3y4eHUE O0pa3lloB HEOPraHWYECKUX BEILIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre 1 XMMUYECKHE CBOWCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpPUIOB
(rajloreHNI0B); O3HAaKOMJIEHHE C oOpa3lamMu cepbl U €€ COeJUHEHUSIMHU
(BO3MOKHO HCITOJIB30BAaHWE BHUJCOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
oOyrJIMBaHUs caxapa MoJ JeHCTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHUCIOTHI;
M3Y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE

Ka4yeCTBEHHOM p€aknunu Ha Cy.)'IB(I)aT-I/IOH u Ha6J'IIOIleHI/IC IMpU3HaKa eé
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IIPOTEKaHMs; O3HAKOMIIEHHE ¢ (U3NYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COeIMHEHUN (BO3MOJKHO HCIOJb30BAaHHE BHJIEOMATEPUAIOB), O0Opa3LaMu
a30THBIX U (ochOpHBIX yIOOpEHNUH; MonydyeHue, cooupanue, pacno3HaBaHie U
M3y4yeHUE CBOMCTB AMMMAKa; IPOBEJICHHUE KAad4EeCTBEHHBIX pEaklMii Ha HOH
aMMOHMsI W (Qochar-uOH M U3yyEHHE IPU3HAKOB UX HPOTEKAHU,
B3alMO/JICIICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MENbIO (BO3MOYKHO
UCIOJb30BAHUE BUIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIITMYECKUX
pemérok anmasa, rpadura, ¢QyuiepeHa; O3HAKOMJIEHHE C  IPOLIECCOM
azicopOLMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIYy4YE€HUE, COOMpaHME, PACHO3HABAHUE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAuyeCTBEHHBIX peakUWid Ha KapOoHaT- H
CWIMKAT-UOHbl M H3YyYEHHE IPU3HAKOB HX IPOTEKAHMS; O3HAKOMIICHHE C
IIPOAYKIMEH CHJIMKATHOM IPOMBIIUIEHHOCTH; PEUICHHE 3KCIEPUMEHTaJIbHbBIX

3a71a4 110 TeMe «BaKHeENIIe HEMETAJIBI U UX COSIUHEHU)

Mertamisl 1 uX COCIMHCHUA

3.1

OO1w1ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxennss B Ilepuonuueckod cucreMe XUMHUYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTtandeckast CBs3b U
METaJJIM4ecKasl KpUcCTalsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaprI)KeHHI’I MCTAJIJIOB

3.2

3.3

3.4

duznyeckue U XUMUYECKHE CBOMCTBA MeTauioB. O0Iue CrocoObl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITIOCOOBI 3alIUTHI UX OT
koppos3uu. CriaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOXJIECHHUE B IPUPOJE.
duznyeckre 1 XUMHUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbI U
TUAPOKCUABI HaTpus M Kanus. IIpuMeHeHne NIeNOYHBIX METalIoB U HUX

COE€IUHEHUN

Illenoyno3emMenpHbIE  METaIbl MarHuil W KajJblIMA:  TOJIOKCHHE B
[Tepuonnueckont cucreme xuMuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B mnpupoje. PU3nyeckue W XUMHUYECKHE CBOMCTBA
MarHusi M Kanblus. BaxHeiive coelvHEHUs Kalblus (OKCUMA, THUIPOKCHUI,

conu). JKEcTKOoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs
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3.5

3.6

AmoMmuHMil: TionoxeHue B Ilepuoguyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
JI.. MenneneeBa;, cTpoeHuE aroMa; HaxoxkiacHue B Ipupone. dusnueckue u
XUMHYECKHUE CBOMCTBA AIFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJIFOMHUHUA

Keneszo: nonoxenne B [lepuonnueckon cucremMe XUMUYECKUX 3eMeHTOB J[. 1.
MenzeneeBa; CTpOCHHE aroMa; HaxoXjAeHHe B mpupozae. Dusndyeckue u
XUMHUYECKUE CBOMCTBa xene3a. Okcunabl, THAPOKCUIb U coin kene3a(ll) u

xene3a(lll), ux cocras, CBONCTBA U MTOTyUCHUE

3.7

4.1

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJUIOB U CILJIABOB,
uX (U3NYECKUMHU CBOWCTBAMH;, W3YUCHHE PE3yJIbTaTOB KOPPO3WU METAILIIOB
(BO3MOXKHO HCIIOJIb30BaHHUE BUJICOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa KaJbLUs M HATpus C BOAOH  (BO3MOYKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAIIOB); HCCICIOBAHUE CBOWCTB >KECTKOW BOJIBI,
mporiecca TOpEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHWS KAUYECTBECHHBIX PEAKIUN HA HOHBI
(Marams, Kajblus, anroMuHus, uHKa, sxeneza(ll) m xenesa(Ill), memu(Il);
HaOJII0JICHUE U ONHMCAHWE MPOIECCOB OKpAIIMBAHKS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublus  (BOBMOXKHO — HMCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccieoBaHie aM(pOTEPHBIX CBOWCTB THJIPOKCHA ATIOMHHHS M THIPOKCHIA
[IMHKA; peIIeHNEe SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxxHel1ne MeTauisl 1

HUX COCIUHCHU
XHMHMS ¥ OKpYXarolas cpeaa

HoBble maTepuansl u TexHojoruu. BemiectBa m matepuanbl B MOBCEIHEBHOU
JKA3HU 4YesioBeKa. XUMHUs U 340poBbe. be3ornacHoe UCIoap30BaHUE BELIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momolp Mpu XMUMHYECKUX OXKOTax U

OTpAaBJICHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxatomei cpeasl [1JIK. Pons xuMun B pemieHNH 3KOJIOTHYECKUX TPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOJOPOAOB (yroib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEepepabOTKH, KX POJIb B OBITY ¥ TIPOMBIIINICHHOCTH

XUMHUYECKUH IKCIIEPUMEHT: M3y4eHHEe 00pa3IloB MaTepUaoB (CTEKIIO, CIIABbI

METaJJIOB, MOJIMMEPHbIE MaTepUaIbl)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Ipencrabnenue:

11

0 TI03HABAaEMOCTH SIBJICHHUH npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJCIN JUI

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3AaHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKCHHSX
XUMHUYECKOW HAyKH, YTO ITO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENbHOCTH
U CceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTra

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 001ero 00pa3oBaHus

2.1

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS. XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE aTOMHasi U MOJIEKYJsSIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHus, Peakui OOMeHa, TeIuIoBoW IPQEKT peakiuu, dK30- U

SHAOTCPMHYCCKUC pPCAKIUH, pacCTBOpP, MacCoBad 01 XHUMHUYCCKOI'O
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JJIEMEHTA B COEIMHEHUH, MacCOBas J10JIS1 U MIPOLIEHTHAsA KOHLEHTPALHs
BEILIECTBA B PACTBOPE, AAPO aTOMA, SJIEKTPOHHBIN CIIOW aTOMa, aTOMHAs
opOuTanb, paguyc aTroma, BaJIEHTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBs3b, METaUIM4eCKas  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 IOCTOSHCTBA

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 4uclie 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; yMEHUE MTPOTrHO3UPOBaTh 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
no XUMHM (Hay4dHas WM 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
HomeHkatypbl (IUPAC u TpuBHambHOI)
YMeHne oOBACHATH CBsI3b MOJOXKEHHS 3ieMeHTa B Ilepuoanyeckoit
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
[IpencraBienue O  MEPUOJMYECKONM  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 kinaccuumpoBarh:

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, XJOPOBOJOPOJl, CEPOBOJOPOJ]l, OKCHUIBI U THUAPOKCHUIBI
mertamuioB [-IIA rpynn, amomunus, meau (I1), uunka, xenesa (Il u
III), okcunpr yraepona (I u IV), kpemuns (IV), azota u docdopa (111
u V), cepet (IV u VI), cepuucras, cepnas, a3oTucrasi, a3oTHasi,

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 JKU3HHU, IpaBUJIaMU ITOBCACHUA B LCIIAX C6epe}KeHI/I${
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13

3I0pOBbSl U OKpYXKAlolled NPUPOJHOM Cpelpl; NMOHMMAHUE Bpena
(omacHOCTH) BO3IEMCTBHMS Ha JKHUBBIE OPIraHU3MBI ONPEAEIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEAOTBPAILLEHUS UX BPEAHOIO

BO3J€MCTBUA

Hamune MPAKTUYCCKUX HABLIKOB IIJIAHUPOBAHUA WU OCYHICCTBJIICHHA

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
u3ydeHre croco0OB pa3aeieHnus cMecen

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

HN3YUCHHUC €TO CBOﬁCTB; IMMOJIY4YCHHNEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIeH

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 B3aMOJICMCTBUS KHUCIIOT C MCTaJlllaMu,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA )51 HCPACTBOPUMBIMHU
OCHOBAaHUAMHU, COJIAMH; TOJYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McCETajlyla JpyruMm HU3  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,

«Baxkneiiyie MeTaljIbl U UX COSAUHECHUS

13.8

XHUMHNYCCKUEC 9KCIICPUMCHTHI, HIUTIOCTPUPYIOIIHEC IpHU3HAKA
IMPOTCKAHUA peaKuHﬁ HOHHOTO O6MeHa; KauCCTBCHHBIC 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, MarHusl, KaJbllUsl, aTFOMUAHUS,
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 IMPOLCCCAMHU, ITPOUCXOAAINIMMU B MAKPO- 1 MUKPOMHUPC,

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

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [lepBoHayaIbHBIE XUMUYECKUE TIOHATHUS
11 Uucrele BemecTBa U cMecu. CIocoObl pa3esieHus: cMecei
19 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 31eMEHThl. CHMBOJIBI XUMUUYECKUX 3JIEMEHTOB.
' [IpocTble U ClIOXKHBIE BEIIECTBA.
13 Xumnueckas (opmyna. BaleHTHOCT aTOMOB XMMHUYECKUX 3JeMEHTOB. CTerneHb
' OKHUCIIEHUSA
3aKkOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAass aTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKYJsIpHas Macca. MaccoBasi J10J11 XUMHUYECKOTO IJIEMEHTA B
COEIMHEHUU
L5 KomnyectBo BemectBa. Monb. MomsipHas macca. MousipHbIE  00BEM  Ta30B.
' B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €AMHUL] BELIECTBA
16 ®uznyeckue U XMMHUYECKHE SBICHUS. XUMHUECKasl peaklus U e€ Npu3HaKu. 3aKOoH
' COXpaHEHHUs MAcChl BEUIECTB. XUMUUECKUE YPAaBHEHUS
[lepuonnueckuii 3akoH u [lepuoanueckas cucrema xuMuueckux snemeHtos [[.1.
2
MenneneeBa. CTpoeHre aTOMOB
[Iepnoanueckuii 3akoH. Ilepmoanueckas cucTeMa XUMUYECKHX 3ieMeHTOB J[.M.
2.1 MenneneeBa. Ilepuoasl u rpymnmnel. OuU3HUECKHl CMBICH HOPSAIKOBOTO HOMEpa,
HOMEPOB I€pHO/1a ¥ TPYIIILI JIEMEHTA
Crpoenne aromoB. CocraB aroMHBIX sAnep. M3oromsl. OnexkTtpoHbl. CTpoeHue
2.2 ANIEKTPOHHBIX ~ 00O0JI0YEK aToMOB  MepBbIX 20 XMMHMUYECKHUX  DJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa
3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMMUYECKHX JJIEMEHTOB IEPBBIX TPEX
23 NepUoOB, Kaius, Kaiuplus (paauyca aTOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
' METAIIIMYECKUX U HEMETAJNINYECKUX CBOMCTB) U MX COEAMHEHUIN B COOTBETCTBUU C
ITOJIOXKEHUEM AJIEMEHTOB B lleproanyueckoi cucteMe U CTPOEHHEM UX aTOMOB
3 CtpoeHue BemecTBa
31 Xumuyeckass  cBsi3b. KoBasieHTHass  (MOJsipHas W HEMOJIApHasl)  CBSI3b.

SJICKTpOOTpI/II_IaTCHBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.
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MeTtannnyeckas CBSI3b

Tunel  KpUCTANIMYECKHMX  peméToKk (aTOMHas, HWOHHAs, MeTaJuInyecKas),

3.2 3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTANIMYECKOM PEIIETKH U BHJIA
XUMUYECKOHU CBS3U
A BaxHeliline mnpencTaBUTENIM HEOPraHMYECKHWX BemecTtB. Hemeramisl u  ux
coelMHEHUs. MeTaJulbl U UX COEAUHEHHUS
Knaccudukanms w HOMEHKJIATypa HEOPraHWYECKMX COCAMHEHHH: OKCHIOB
(coneoOpa3syromuye: OCHOBHBIE, KUCIOTHBIC, aM(pOTEPHBIC) U HECOJIC00pa3yIoIIne;
4.1 OCHOBaHUH (mménoumn u HEpPacTBOPHUMBIEC OCHOBAaHU); KHUCJIOT
(xucnopoacoaepx aiue 1 O0eCKUCIOPOAHbIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiell (CpeIHUX U KUCIIBIX)
4 ®u3nuecKkue U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAJJIOB: BOAOPOJA,
' XJIOpa, KHCIIOPOJIa, Cephl, a30Ta, pocdopa, yriiepona, KpeMHHS
®uznyeckue 1 XMUMUYECKHE CBOMCTBA IIPOCTHIX BEILIECTB-METAJIJIOB: JINTUS, HATPUS,
4.3 KaJlusg, MarHusi M KaJbLMs, aJIOMHUHMS, XKeje3a. OJIEKTPOXUMUYECKHM psj
HaIPSKEHUN METaJIOB
W ®uznyeckue M XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COECIMHEHUN HEMETAJIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, aMMHAKA
Ousnyeckue W XUMHUYECKHE CBOICTBa OKCHAOB Hemetaiuios: cepbl (IV, VI),
4.5 azorta(ll, IV, V), dochopa(lll, V), yrnepoma(ll, IV), kpemuus(I1V). Ilonyuenue
OKCHJIOB HEMETAJIJIOB
46 Xumnueckue cBoiicTBa okcuaoB: MeTawioB IA-IIIA rpymmn, mmuka, memu(Il) u
' xkenesa(ll, IT). TTonydyeHue oKCUI0B METAIIIIOB
XUMHUECKUE CBOMCTBA OCHOBAaHMM M aM{QOTEpHBIX TMIPOKCHAOB (Ha mpumepe
4.7 TUIPOKCUIOB TIOMUHMUS, *Kene3a, HuHKa). [lonyuenre ocHoBaHMM U aM(pOTEPHBIX
TUAPOKCUIOB
OO0ume XMMHUYECKHE CBOMCTBAa KHCIOT: XJOPOBOAOPOAHOM, CEPOBOIOPOIHOM,
48 CEepPHHUCTOM, CEpHOW, a30THOU, (ocPopHOH, KpeMHHEBOW, yroibHOW. Ocolbie
' XUMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOW W  A30THOW KHCIOT.
[Tonyyenue kucnot
4.9 OO0mme XuMHYECKHE CBOMCTBA cpenHux coseid. [lomydenue coneit
4.10 [Tomydyenue, coOupaHue, pacrmo3HaBaHWE BOJOPOJA, KHUCIOPOaa, aMMHUaKa,
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YIIJIEKHUCIIOTO Ta3a B J1adopaTopuun

411

4.12

5.1

[Tomyyenue amMmMuaka, CEpHOM M a30THOM KHUCIOT B MPOMBINUICHHOCTH. OO0miue

CIOCOOBI MOJYYEHUSI METAJIJIOB
I'eneTuyeckas cBsI3b MEXKy KilacCaMl HEOPTraHUYECKUX COCIMHEHUM
XUMUYECKUE PEAKIIUU

Knaccudukamuss XuMu4ecknx peakmuii MO pasIMdHbIM IPH3HAKAM: 10 YHUCIY H
COCTaBy YYacCTBYIOIIMX B pEaKLIWU BEIIECTB, IO TemIoBoMy 3ddekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

TennoBoii 3pheKkT XUMHUECKOW peaKIuu, TEPMOXUMUYECKHE YpaBHEHHs. DK30- U

SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTENIbHOBOCCTAHOBUTENIbHbIE peakiuu. OKHUCIUTENN U BOCCTaHOBUTEIIU.
[Ipoueccol OKUCIICHUS U BOCCTaHOBJICHUSI. DNEeKTPOHHBIN OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON PEAKIIUH

Teopus snexTponuTUyecKo aucconuanuu. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHl U

HEOJICKTPOJIMTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb Jucconrannmn

5.5

Peakuun umoHHOTrO obMeHa. YcaoBHs IMPOTCKAHHA peaKI_II/II\/'I HOHHOI'O 06M6Ha,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XuMus u OKpYyKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IOBCEIHEBHOW JKM3HM 4eloBeKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XUMUYECKUX peakiuil B 1aboparopuu u ObITy. Ileppas

nmoMoub MMpu XUMHYCCKUX 0KOraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HeHNEe OKpY’Karolleld cpeabl (KUCIOTHBIE TOXKIH, 3arps3HeHne
MOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpamieHus IlpeaenbHas
nonyctumas  koHueHtpauuss BemiectB  (IIJAK). Ponp Xxumum B pemieHuun
HKOJIOTMYECKUX MpoOsieM. YcuiaeHue MapHUKOBOro J3(dekra, paspylieHHe

O30HOBOT'O CJI10A

6.3

[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHS U UX COSTUHEHH B OBITY,
MEIUIIMHE, TPOMBIIIJICHHOCTH M CEJIbCKOM XO03siicTBe. [IpuMeHeHne MeTaiioB U
CIUTaBOB (CTajb, YyTyH, AIOPATIOMUHUHN, OpOH3a) B OBITY U MPOMBIIIJICHHOCTH UX
coenuHeHUH. [ToHATHE O KOPPO3UHM METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHl UX OT

KOPPO3UH

6.4

[IpupogHble HUCTOYHHUKM YTJIEBOJAOPOAOB (yroib, MPUPOJHBIH Ta3, HedTh),
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MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

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

yriiepoga (MeTaH, 3TaH, TWIEH, alleTWIEH, 3TaHOJI, MNIULEPUH, YKCYyCHAs KUCIIOTA).

0 [TonsiTie 0 OMONOTMYECKH Ba)KHBIX BEILECTBAX: KHUPaxX, OeKax, yrieBojax — U MX
POJIH B )KU3HH YEJIOBEKA
7 Pacuérnr:
7.1 1o (opmyaaM XUMUYECKHX COEAMHEHHM
1.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




