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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yslbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTelbHON NPOrpaMMbl OCHOBHOIO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalibHOU
paboueil mporpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENLUU MpPernojiaBaHus y4eOHOro mnpeamera
«Xumus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanmu.

[IporpaMmMa 1o XWUMUU Aa€T TPENCTABICHHE O IENSX, OOMICH cTpareruu OOydeHwus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIMXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE PEIMETHOE COAEpkKaHUE, IPEIyCMAaTPUBACT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYPUPOBAHUE IO pa3ziesaM U TeMaM MPOrpaMMBbl [0 XUMUH, ONPEAEIsAET KOJIMUYECTBEHHbIE
Y KaYeCTBEHHBIC XapaKTEPUCTUKHU COJEPKAHUSI, PEKOMEHAYEMYIO TIOCIEI0BATEILHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUaIOLINXCS, ONIPEIEISIET BO3MOXKHOCTH IPEAMETA IS peaTi3aliu
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbI HA YPOBHE
OCHOBHOTO 00Iero o0pa3oBaHHs, a TakXke TpeOOBaHW K pe3yibTaTaM OOyYeHUs XUMHUU Ha
YpOBHE IIeNiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIBHON ACSITENbHOCTU
00ydJaromerocs o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XUMUH CITY)KUT OCHOBOH 115t (HOPMUPOBAHHSI MEPOBO33PEHHSI 00YYaIOIIETOCs, €ro
NPECTaBICHUN O MAaTEPHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XHMHUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemeHust TA00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOMH,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, PO0IIEM 3ApaBOOXPAHEHUS.

N3yuenune xumun:

CHOCOOCTBYET peajln3allii BO3MOXKHOCTEH Il CaMOPa3BUTHA U (POPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMUPOBAHHME MBIIIICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CAaMOCTOSITEJIbHOH  yueOHOH  JEeSATENhbHOCTH,  OKCIIEPUMEHTAIBHBIX |
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaK M B
poeCCUOHAIBHON JEATENHHOCTH;

3HAKOMHUT CO CHENU(PUKON HAyYHOTO MBIIIJICHHS, 3aKJIaJbIBAET OCHOBBI II€IOCTHOTO
B3IJIAa HAa €JUHCTBO TPHUPOABI M  4YeNOBEKa, SBISETCS OTBETCTBEHHBIM  JTarloM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAyYHON TPAMOTHOCTH 00y4aroIuxcs;

crocoOCTByeT (POPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM
3HAaHUSIM, K TPHUPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE 0OpazoBaHME
oOydJaronuxcs.

JlaHHbple HampaBiieHHs B OOYYEHHMH XMMHUU OOECIEUMBAIOTCS CIELU(PHUKON COAep:KaHUs
y4eOHOTO MpeIMeTa, KOTOPBIH SBISIETCS TIearOTHIeCKH aIallTHPOBAHHBIM OTPayKeHHEM 0a30BOM
HAyK{ XMMUU Ha OTIpeJIeIEHHOM dTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0o OOpa3oBaHHS OPHEHTHPOBAH HAa OCBOCHHE
00yYaroIMUMHUCs CUCTEMBI NEPBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPIaHWYECKOH XUMHH U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIH OPraHUIeCKON XUMHH.

CrpykTypa copaepkaHusl MPOTrpaMMBbl MO XMMHU C(HOPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona k e€ maydeHwro. ConepikaHHWe CKIIQABIBACTCS M3 CHUCTEMBI TMOHATHH O XHMHUYECKOM
AJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI

/—cmmmmmmam_m_mmgy MOCJIE0BATEIHOTO Pa3BUTHs 3HAHUI Ha OCHOBE
TEOPETUUYCCKUX IIPCACTABICHUI Pa3HOr0 YPOBHA:
%@KVMEHT_ 'pl I'IME?A}-J) g €HUST KAK OCHOBEBI BCETO €CTECTBO3HAHMS;
anek TBGHHOM HORAUEHIS ¥ ’
— Ilepronnueckoro 3akoHa J[. . MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
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— TPEACTaBICHUHN 00 JIEKTPOTUTHUYECKON AUCCOLMAIMH BELIECTB B PaCTBOPAX.

TeopeTnueckne 3HAaHUS PAacCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITTOTHSSA
(GyHKIMU 0OBSICHEHUS M TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
MIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue MporpaMmbl 10 XHMHH CIOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJ/laM I03HaHus B Hayke. M3yueHne xumun
MIPOUCXOUT C IPUBIICUCHUEM 3HAHUM U3 paHee U3yYEHHBIX yUeOHBIX TPpeaMeTOB: «OKpyKaromui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 KiIacey.

[Tpu u3yyeHUn XUMUHU MIPOUCXOTUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESITENbHOCTH YEJIOBEKAa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOU KyJIbTyphl. 3ajlada y4eOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKH, B
IPUOOILEHNHU K HAyYHbIM METO/IaM [MO3HAHUS IPU U3YUEHHUH BEIIECTB U XUMUYECKUX peakUuil, B
GbopMUPOBAaHUM ¥ PA3BUTHH T[O3HABATENBHBIX YMEHUH M HMX MPUMEHEHHMH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATENBCKOM IeATEIbHOCTH, OCBOCHUH TPABMII OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEHEBHOM KU3HHU.

[Ipy m3ydyeHMHM XMMHUM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHUS Ba)KHOE 3HAYEHHUE
MpPUOOPENH TaKKe LIeTH, KaK:

—(opMUpOBaHHE WHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K camM000pa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSTEILHOMY IPHHATHIO PEHICHWH, CIOCOOHOW aJanTHpOBAaTHCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

—HaIpaBJICHHOCTh OO0Y4YeHMs] Ha CHCTEMaTHYeCKoe NpHoOIIeHrne oOydarluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

—o0ecrieyeHre YCJIOBMM, CIOCOOCTBYIOIMIMX NPUOOPETEHHIO OOY4YaloIMMUCS ONbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHMUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHUE JUIsl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

—opMmupoBanue o601mIe GyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yKclie yYMEHUN 00BSACHATh U OLIEHUBATH ABJICHUS OKPYKAIOIIET0 MUPA, UCII0NIb3Yys 3HAHUS U OIIBIT,
NOJy4eHHbIE MPU U3YyYEHUHM XMMHUH, NMPUMEHATh MX NPHU pEIIeHUH MpoOjeM B MOBCETHEBHOMN
JKU3HU U TPYJIOBOM JI€ATEIBHOCTH;

—(dopMupoBaHHe y 00yJarOmUXcsd T'YMaHUCTUYECKUX OTHOILIEHWH, MOHUMaHMs LIEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKM SKOJIOTUYECKH 1IEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUSI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTHBAIMH K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HaPaBJICHHOCTU JajbHENUIero 00yueHus.

OO611iee yuCIO 4acoB, OTBEIEHHBIX JJIS U3YUYEHHS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).
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COJAEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHauya/bHbIe XMMHUYECKHE TOHSATHUSA

[Ipeamer xumuu. Ponb XUMHM B KM3HM 4YellOBeKa. XUMHUS B CUCTEME HayK. lema u
BenlecTBa. du3nueckye cBONCTBA BELECTB. ATperaTHoe coctosiHue Bemiects. [lonsaTue o merogax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3aenenus cMmeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 1eMeHThl. CHMBOJIBI XUMHUUECKHUX 3JIeMEHTOB. [IpocThie
Y CJIOKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckasi popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocraBa BemiectB. OTHocuTeNlbHAass aToMHas Macca. OTHOCHTENbHAs MOJEKYJIspHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KonuuectBo Bemecta. Mosnb. MonsipHast Mmacca. B3auMocCBs3b KOJIMUECTBA, MACChl M YUCIIA
CTPYKTYPHBIX €IHHHMII BemecTBa. PacuéTel o hopmynamMm XUMUYECKIX COCTUHEHUH.

dusnueckue M XMMHYECKUE SIBJICHUsS. XHMHYECKas peakuuss M e€ NpU3HAKHU. 3aKOH
COXpaHEHHUs MacChl BeIIeCTB. XUMUUecKkrue ypaBHeHus. Knaccudukamuss XuMUYECKUX pPeaKIni
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCyno0#, mpaBuiaMu paboThl B 1abOpaTopuu U MpUEMaMH
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE U ONMUCAHUE (DU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HaOM0AeHHEe (PU3NUECKUX (TIJIaBICHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaMBaHUE MEIHOM MPOBOJIOKH, B3aUMOACHCTBHE MeNa C KUCIOTO) SIBJICHUI, HAOII0IeHIE U
OTNHMCaHue MPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIi (pa3iokeHHe caxapa, B3auMOJICHCTBIE
CEpHOH KHUCIOTHI C XJopuaoM Oapus, pasioxeHue ruapokcuaa menu (II) mpu narpeBanum,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (II), uzyuenne cnocoOoB paszieneHus cMecei:
C TOMOIIBI0 MarHuTta, (QUIBTPOBAHUE, BBHIMAPUBAHUE, JUCTHIULIMS, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHE PEe3yJIbTaTOB IPOBEICHUS
ONbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIEeH MOJIEKYI
(ILIapOCTEePKHEBBIX).

BaxHeinue npeacraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kuciopoj — 3JeMEHT M NMPOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoaa B mpupojae, GU3NYecKue U XMMUUYECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xucnopoga. CrocoObl MOJydyeHHUs KUCIOpoJa B Jjaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — aljaoTporHas MOAU(PUKAIUS
KHCIIOpO/1a.

TemoBoit 3PPexT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHUS, OK30- U
SHAOTEPMUYECKHE peakuuu. TOoIauBOo: yroib W MeTaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHE
NapHUKOBOTO P deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — anemeHT u npocroe BeniecTBo. Haxoxnenne Boiopoaa B mpupoie, puanyeckue
U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CTIIOCOOBI MoTydeHus. KuciaoTer u conu.

MoutsipabIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBoKcTBa BOAbl. Boma kak pactBoputens. PactBopsl. HacelieHHble u
HEHACBHIIIEHHbIE PacTBOpHL. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpupoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
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NPUPOIHBIX BOJL

Knaccudukanmsa Heo F&HI/I‘ICCKI/IX\ coemuaeHni. Oxcuapl. Knaccudukanus OKCcHIIOB:
C%J}_I%)%E%SI\AI%H-II:IE d%xgdﬂﬁ%%% I_IéI/ICHOTHBIG, amdoTtepHbIe) 1 Hecosieobpazyrome. HomeHknarypa
OKCHTOB. DU3NUCCKHC I XUMHUYCCKHUE CBOYCTBA OKCHIOB. [lomyueHrne okcuios.




OcHoBanmsi. Knaccudukanus OCHOBaHWH: IIENOYM H HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenkiarypa kucioT. @u3ndeckiue U XUMUYECKUE
cBoiicTBa kucnot. Psan akruBnoctu metamioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHE cBoWcTBa cojed. [lomydenue
COJIEH.

I'eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNpE/IEICHUE COAEePKaHUs KUCIOpoAa B BO3JyXe, MOJIydeHHe, cooupaHue,
pacno3HaBaHUE W H3y4YEHHUE CBOMCTB KHCIIOPOJa, HAOIIOJCHUE B3aUMOJCHCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasliaMu OKCHUJIOB U OIHUCAHME HUX CBOMCTB, MOJy4YeHUE, COOMpaHue, pacro3HaBaHUE U
M3YyYEHHUE CBOWMCTB Boaopoda (TopeHue), B3aumojencTBue Bojopona c¢ okcuaoM wmeau (II)
(BO3MOYKHO MCIIOJIb30BaHNE BUACOMATEPHUATIOB), HAOIIOICHIE 00pA3IIOB BEIIECTB KOJTHMYECTBOM |
MOJIb, MCCJEIOBAaHUE OCOOCHHOCTEH pACTBOPEHHUs BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTaljiamMu (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCJIEIOBaHUE OOpa3llOB HEOPTraHWUYECKHX BELIECTB Pa3IUYHBIX KJIACCOB,
HAOIO/IEHUE M3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIEIOYEH, M3ydyeHUE
B3auMojieicTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEAKITUi
HEWUTpanu3aluu, MOJy4YeHUEe HEPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaJljIa IPyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «BaxkHeumme Kiaccol
HEOPraHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepuoguueckass cucrema xumuuyeckux 3jemenros /. WU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiuun

[TepBble MOMBITKY KIACCUPUKALNN XUMHUECKUX dIIeMEHTOB. [IoHATHE 0 TpyMmax CXOAHBIX
AJIEMEHTOB (II[EJIOYHBIC U MIETIOYHO3EMETbHBIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIe OKCUIBI i TUAPOKCHUIBI.

Ilepnonnueckuit  3akoH. Ilepuogmyeckas cucremMa XUMHUYECKHX dJeMEHTOB /[l
U. MenneneeBa. KopoTtkonepuonnas u niauHHONepuoanast ¢opmsl [lepuoandeckoil cUCTEMbI
xumuueckux aneMmeHtoB JI. WM. MenneneeBa. Ilepumoast u rpynmbl. PU3HMYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. 3oTombl. DnekTponbl. CTpoeHue 3JIeKTPOHHBIX
obOomouek atoMoB TepBbIX 20 XuMmuueckux dremMeHToB Ilepumonnyeckoit cucremsr /.
N. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO JIIEMEHTA IO €ro MoJjoxeHuto B [leproanyueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS PaJInyca aTOMOB XUMUUYECKHUX DJIEMEHTOB, METAJUTMIECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [leproanyeckoro 3akoHa u [leprogndeckoil CUCTEMBbI XUMHUECKUX JIEMEHTOB
JUIs pa3BUTHs HayKH U NpakTuku. JI. . MeHeneeB — yd4€HbINM U IPasKIaHUH.

Xumudeckas CBSI3b. KoBanentnas (monstpHas " HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHusi. OKUCIUTETLHO-BOCCTAHOBHUTENIbHBIC peakiuu. [Iporiecchl okucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3YYCHHE 00Pa3IIOB BEIIECTB METAIIOB M HEMETAILJIOB, B3aUMO/ICHCTBHE THAPOKCUIA IIHKA

/
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Peanmu3zanus MeXMIpeMETHBIX CBSI3eH MPH M3YyYCHHH XUMUU B § KIIACCE OCYIIECTBIISCTCS
Yyepes3 UCIOJIb30BaHKE KaK 00X eCTECTBEHHO-HAYYHBIX TOHATUN, TaK U MOHITHH, SIBISIOUINXCS
CUCTEMHBIMHU JIJISl OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO011re ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, TUMOTE3a, TEOPUs, 3aKOH, aHAIN3,
CUHTE3, KIacCHU(UKaIuUs, NEePUOANYHOCTh, HAONIOJCHNUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHHE, MOJIETb, SIBJICHHUE.

Oduznka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUA, HW30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TeJIO0, 00BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPObI, TOJIE3HBIE HCKOMIAEMBbIE,
TOTLIMBO, BOJTHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeECKasi peaKust

Ilepnonnueckuit  3akoH. Ilepmomgmyeckas cucremMa XMMHYECKHUX 3JIEMEHTOB /[l
H. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB XUMHYECKHX
AJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KalMs, KAIbLHSI U HUX COCAMHEHUN B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuoandeckoii CuCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMUMHUYECKON CBSI3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XMMUYECKOH CBS3H.

Krnaccudukanus u HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEUIECTB, OTHOCSIUMXCS K Pa3jIMYHBIM KJaccaM HEOPraHWYECKUX COEIUHEHUH, TeHEeTU4ecKas
CBSI3b HEOPraHNYECKHUX BELIECTB.

Knaccugukarus XMMAYECKUX peaklUUi MO pa3IMyHbIM MpHU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, [0 TEIIOBOMY 3 (EKTY, IO U3MEHEHUIO CTENICHEH OKMCIIEHUs
XMMUYECKUX ODJIEMEHTOB, 110 OOpaTMMOCTH, IO Y4YacCTHIO KaTajaus3aropa). OJK30- H
SHJOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUS.

[Tonste o ckopocTn xuMuyeckod peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOPATHUMBIX
XUMUYECKHX peakiusax. [IoHsTHE O TOMOreHHBIX M TETEpOreHHBIX peakuusax. [lonsarme o
karanuse. [IoHaTne 0 XuMuuecKoM paBHOBeCHU. PAKTOPBI, BAUAIOIIKAE HA CKOPOCTh XUMUYECKON
PEaKIUH U MOJI0)KEHNE XUMHUYECKOIO PAaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIMU, JJIEKTPOHHBIA OajaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust >ME€KTPONUTHYECKON ITHCCOLMALAN. DJIEKTPOJMUTBHI U HEIIEKTPOJNUTHI. KaTnoHsI,
aHUOHBI. MexaHU3M MCCOLMAIINH BEIECTB C Pa3IMYHbIMU BUJIaMU XUMUYECKOH CBs3H. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIHUTHI.

Peakuuu noHHoro oOMeHa. YcCJIOBUS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJEH B CBETE
npeCcTaBIeHU 00 3JIEKTPOTUTHUYECKON auccorranuu. KadecTBEeHHbIE peaklIUd Ha HWOHBI
[TonsiTHE O THIPONIHN3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEeMeTalioB (rpagura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
WCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMYECKOW PEAKIHWH OT BO3JEHUCTBHS Pa3INYHBIX
(bakTOpOB, MCCIIEIOBAHUE IJIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOIHALINN

/

KHCJIOT, 11IeJ104el 1 cosel (BO3MOKHO UCITPIIb30BAHNE BUEO MAaTEPUAIIOB), TPOBEICHUE OMBITOB,
e I{BPHEU@QM MPOTEKAHU peakuii HOHHOro oOMeHa (oOpa3oBaHHE OCalKa,
sRMIEL %HW%%@BO&H), OIIBITOB, WIITIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHHO-
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HCOpPTraHU4YCCKUX BCHICCTB C IOMOMIIBKO KAa4YCCTBCHHBIX peaxunﬁ Ha HOHBI,

OKCIICPUMCHTAJIbHBIX 3a1a4.
HeMeTa/jibl 1 UX cOeIUHEHUA

perieHue

O6ma${ XapaKTCPpUCTHUKAa TaJIOTCHOB. OcobeHHOCTH CTPOCHHUA aTOMOB, XapPaKTCPHBIC
CTCIICHU OKHMCJICHUA. CTpOGHI/Ie u (1)H3PI‘I€CKI/IG CBOICTBA MPOCTBIX BCHICCTB — TaJIOI'CHOB.
XuUMHUYecKrue CBOMCTBA Ha MpuMEpe XJiopa (BSaHMOHeﬁCTBHe C MCTalllaMH, HEMCTalJlaMu,

miesioyamu).  Xjopooaopoa. ConsiHas

KUCJIOTa, XUMHYECKHE CBOMCTBA, IMOJy4YEHUE,

IMPUMCHCHHC. HCﬁCTBHe XJIopa | XJIOPOBOJAOPOAa HA OPraHU3M 4YCJIOBCKA. Baxuneimune XJIOpUAbI

Y UX HAaXO0XJECHUE B IPUPOJIE.

OOmas xapakTepucTuka 3ieMeHTOB VIA-rpynmsl.

OcobeHHocTu CTpOCHUA AaTOMOB,

XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHe M XMMHUYEeCKHe CBOHCTBAa. OKCHIBI CEpbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTA, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOme Kak MpeaCTaBUTEINS Kacca KUCIOT U crieluduueckue). XUMUYECKHE PeaKInuy, JeKaInue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTyYeHUs CEpHOM KUCIOTHI. [IprMeHeHne cepHoi KUCIIOTHI.
Conu cepHOM KHCJIOTHI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. HaxoxneHnue cepbl u eé
COEIMHEHUH B IpHUpojAe. XMMUUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCTUHEHUSMH CEPbI

(KUCTIOTHBIE JOXK/IH, 3aTPSI3HEHUE BO3/1yXa

OO0mass xapakTepUCTUKa 3JIEMEHTOB VA-TpYIIIIbL.

¥ BOJJOEMOB), CITOCOOBI €T0 IPEIOTBPALICHHUS.
Oco0eHHOCTH CTPOCHHUS AaTOMOB,

XapakTepHbIE CTEMEHH OKHCICHHs. A30T, paclpoCTpaHEHHE B MpHPOJE, (U3NYECKHE WU

XUMHUYECKHe cBolicTBa. Kpyrosopor a3ora
CBOWCTBA, MoslyueHue u npumenenue. Con
npuMmeHeHne. KaudecTBeHHas peakuus Ha
dusznueckue M XUMHYECKHE CBOMCTBA

B MpUpojie. AMMHAK, ero (U3HYCCKUE U XUMUYCCKHE
1 aMMOHUS, UX q)HSI/I‘IeCKI/Ie U XUMHYCCKHC CBOﬁCTBa,
MOHbI aMMOHHS. A30THas KHCJIOTa, e TOJy4YCHHe,

(oOmume kak mMpencTaBUTENs Kiacca KHCIOT |

CHCI_II/Iq)I/I‘-ICCKI/IC). Hcnons3oBanue HUTPATOB U cojiell aMMOHHSI B KadeCTBE MUHCPAJIBbHBIX

ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OK
IO, 3arpsi3HEHUE BO31yXa, MOYBBI U

PY>KaloIIeH Cpeabl COSTUHEHUAMH a30Ta (KUCIOTHBIE
Bo10EMOB). Docdop, amaoTponHble MOAUGDUKALNN

docdopa, puznueckne u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
du3nueckue M XUMHUYECKHE CBOWcCTBa, mosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe

MUHEPATBHBIX YIOOPEHUI.

OOmast xapakTepucTuka 3j1eMeHTOB [VA-rpymnsbl.

OCOOEHHOCTH CTPOEHHS AaTOMOB,

XapaKTEepHbIE CTETNIEHU OKUCIIEHUS. YTJEepOo/, alFIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopouus. KpyroBopot yrieposaa B mpupo/e.
Oxcupapl yriaeposaa, ux (pU3NYecCKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKHUBBIE OPraHU3MBbI,
NOJy4eHUEe U MPUMEHEHHE. DKOJOrMuecKkue MpolsieMsl, cBA3aHHbIe ¢ okcuaoM yrieposaa (IV),
TUIO0TE3a T100aIbHOTO MOTEIUIeHHUs KJIMMaTa, MapHUKOBBIM 3(pdexT. YronpHas kuciora u eé
COJM, WX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHE M NpuMeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-HOHBL. Vcnonap3oBaHue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIINIEHHOCTH

U CEIbCKOM XO35HCTBE.
[lepBoHavanbHble MOHATUS 00 opra

HUYCCKNX BCHICCTBAX KAaK O COCIHMHCHUAX YIJICpoJaa

(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, ITIULEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKU
YIII€BOI0POAOB (YroJib, IPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (OeH3MH), UX POJib

B 6BITy " IPOMBIIIICHHOCTH. [TonsTtue o

OMOJIOTHYECKH BaXKHBIX BCIICCTBAX: KUpPaAX, 6em<ax,

Yri€BoJax — M HUX pPOJIHM B KHU3HHU YCIOBCKA. MaTepHaﬂLHoe CANHCTBO OPraHUYCCKUX U

HCOPTaHUYCCKUX COCIUHECHUI.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, MOJy4YeHHE W TMPHUMEHEHHE.

CoenuHenys KpeMmHUs B _mpupone. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KPEeMHHEBOM KHcH0Te. CHINKATHI, UX UCIIQIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme

Q crpQYSINER T IQIMEAH, cpanma,
PSR S S HAI NGRS onre b
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U3y4eHHe O0pa3lloB HEOPTaHUYECKUX BEILECTB, CBOWCTB COJITHOW KHUCIIOTBI, MPOBEICHHE
KaYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpakaromue (U3NIEeCKue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUACOMATEPUAIOB), O3HAKOMIIEHHE C 00pasllaMu XJOPUIOB (TaJOreHUOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEpHanoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHUCJIOTBI, TPOBEJCHNE KaueCTBEHHOM peakluu Ha cynb(arT-uoH U HaONoJeHuEe MpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUN
(BO3MOYKHO HMCTIOJIB30BaHUE BUCOMATEPHATIOB), 0Opa3iamMu a30THEIX M (hOCHOPHBIX yI0OpEHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U GocaT-uoH U U3yUeHHE MTPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIbIO (BO3MOYKHO MCIOJIb30BAHUE
BUJICOMATEPHUAIOB), H3YYCHHE MOJENeH KPUCTAIUIMUECKUX pemEToK anMmasa, rpadura,
¢ymiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aJICOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHBOrasa, MojdydeHue, coOupanue, paclio3HaBaHue U U3YYeHHE CBOWCTB
YIJIEKUCIIOro ras3a, MpOBEJACHHME KaueCTBEHHBIX peakluil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3yYEHUE TMPU3HAKOB HUX MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLIHMEH CHIMKATHON
IIPOMBILIEHHOCTH, PEIICHNE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BaxHelnme HeMeTallIbl U UX
COCTMHEHUS».

MeTajliibl M MX COeIMHEHUS

OO01mas XxapakTepuCcTUKa XMMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX TIOJIOKEHUS
B [lepnoguueckoil cucreme xumuyeckux dnemeHToB JI. M. MenzaeneeBa U CTpOECHHsSI aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METAUIMYECKAs KPUCTAIIMYECKas pPEHIETKA.
DNEeKTPOXUMUYECKUN PsiJl HampsokeHUM MerayuioB. DU3MYECKWe W XUMUYECKHE CBOMCTBA
MmetauioB. O0IuMe crocoObl MoMydYeHus: MeTaioB. [ToHATHE O KOPPO3UU METaIOB, OCHOBHbBIE
CHocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (CTaib, YyryH, AIOPATIOMUHMNA, OpOH3a) M HX
IpUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenoynble MeTaUIbL: MOJOKEHNE B [leproanueckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
N. MenzeneeBa, CTpOCHHE UX aTOMOB, HaXOXACHHE B mpupoae. Pusmyeckue U XUMHUYECKUE
cBOIcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUsl U Kaius. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[IlenoyHO3eMENbHBIE METAJIJIBI MAaTHUM U KAJIBLIWIA: TTOJI0KEeHUE B [lepuoanyeckoii cucreme
xuMuueckux syeMmeHtoB . M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIEHUE B IPUPOJE.
DuU3NYeCKue U XMMHUYECKHE CBOMCTBA MarHusl W Kajablus. BaxkHelme cOeIMHEHUs KaablUs
(oxcua, THAPOKCHUL, o). KECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHEHMSL.

AmoMuHui: monoxeHue B Ilepuonnyeckoil cucteMe XHMHUYECKHUX 3JeMEeHTOB [l
N. MenpeneeBa, CTpOCHHE aTOMa, HaXO0KICHHE B IIpupoe. PU3nuecKkue U XMMHUYECKUE CBOMCTBA
anmoMuHUSA. AMQOTEpHbIE CBOWCTBA OKCUAA U THJIPOKCH 1A AITFOMUHHUSL.

Keneso: mnonoxenne B llepuoanueckoil cucreMe XUMHUYECKMX 3JIeMEHTOB /I
N. MenneneeBa, CTpO€HHE aTOMa, HAX0KI€HHE B Ipupoe. PU3NUecKue U XMMUYECKHE CBOMCTBA
xkene3a. Okeupawl, Tuapokeunsl u comu skene3a (II) m sxenesa (III), ux cocras, cBoiicTBa u
MTOJIyYECHHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMH METAJIJIOB U CIUIABOB, MX (PU3NYECKUMH CBOMCTBAMU, H3yUEHUE
pe3yabTaTOB KOPPO3HH METAIIIOB (BO3MOXKHO HCIOJIB30BAHNUE BHIE€OMATEPUAIIOB), 0OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHMJAa Kajbl[Msi M HATpusi C BOJOM (BO3MOXHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), WCCIEIOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOIllecca TOPEHUs JKEIe3a B

/

O

KHCH%FO e BOSM(ﬁ}Ilgo HCIIOJIb30BaHNE  BHMJIEOMATEPUANIOB), MPU3HAKOB  IMPOTEKAHUS
Kaq%KIB(%OﬂE lglh Tl o J OI_IC{)BII MarHug, KaJbliusi, aIIOMUHUA, LIUHKA, *kene3a (II) u xenesza
(ﬁﬂ, M-erI[I/I ﬁﬂ, KM onncanme MPOLIECCOB OKPAILIMBAHMS IJIAMEHU MOHAMU HATpUS,

L]
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CBOMCTB THJIPOKCH/Ia aTFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 33724 110
TeMe «BaxkHelre MeTamibl U UX COSAUHEHUSY.

XuMHA U OKpPY:Kaomas cpeia

BemectBa u Marepuansl B MOBCEAHEBHON KM3HU 4YeloBeka. besomacHoe HCMonIb30BaHHE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis mpu XUMHUYECKHX OXKOTrax |
OTpaBJICHUSIX.

XHMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpeabl (MpeaenbHas A0NycTUMas KOHUEHTpalus
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHYSCKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3oB MaTepralioB (CTEKIIO0, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3€d MpHU M3YyYEHUH XUMHUHU B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 UCMOb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK U MOHATUMN, SBIISIOIIUXCS
CUCTEMHBIMU JIJIsl OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mre ecTecTBEHHO-HAYYHbIE TOHATHS: HAYYHbIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS, aHAJIN3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEpEHUE, MOJICIb, IBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MAaTEPHAIIBL.

O®uzuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIMbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsl, M[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAININYECKas PEIIETKA, CIIJIaBbl, PU3NUECKUE BETUUNHBI, €IMHUIIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeTh, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, neixanwe, Omochepa, dKocHcTEMa, MHHEpAIbHBIC YHIOOpPEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAJIbL, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOIIAeMBbIE,
TOTLIIMBO, BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JlugHOCTHBIE pe3yabTaThl OCBOCHHUS TMPOTPAaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0Jie 00YYeHHsI XMMHUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUU C  TPAAUIIMOHHBIMA  POCCUMCKUMHU  COIIMOKYJIBTYPHBIMAU W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIN3AIMH 00Y4arOIINXCS.

JImuyHOCTHBIE PE3YIbTATBl OTPAXKAIOT TOTOBHOCTH o6yt1a10mnxc;1 PYKOBOACTBOBATHLCA
CUCTEMON TIO3UTHBHBIX HOEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMpPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM 4YHMCJIC B HaCTU:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:
LIEHHOCTHOTO OTHOLIEHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HICTOPHUUECKOMY U HAYYHOMY

HACJIEUIO, MOHMMAHUS 3HAUEHUs XUMHYECKONW HayKH B >KM3HU COBPEMEHHOro OOIlEecTBa,
CIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW MH(OpMALUEH O MEPeOBhIX JOCTUKEHUSAX U OTKPBITHIX
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MPEACTABICHUS] O COLMAIBHBIX HOpMax M NpaBWIaX MEXKJIUYHOCTHBIX OTHOLIEHUN B
KOJUJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Yy4eOHO-
HCCJICIOBATEILCKOM, TBOPUYECKON U IPYTUX BHIAX ACSITEILHOCTHA, TOTOBHOCTU K Pa3HOOOPa3HOM
COBMECTHOM NEATEIbHOCTU NMPHU BBINOJHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3a7a4, BBHIOJIHEHUU
XUMUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUS] K B3aUMOTIOHUMAaHUIO
¥ B3aMMOINOMOIIM B TMpoliecce 3TOM y4eOHOH IesTeNbHOCTH, TOTOBHOCTH OILEHHUBATh CBOE
MOBEJICHUE U MOCTYIIKU CBOMX TOBAPUIIEH C MO3ULIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCIIEICTBUM MMOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHpPOBO33PEHUYECKHE  MPEACTABIECHUS O  BEUIECTBE M  XHMHUYECKOW  peakivH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTaBIAIOLIME OCHOBY IS
MOHMMAaHHUS CYITHOCTU HAYYHON KapTUHBI MUPA, IPEJICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS IPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C IPUPOAHON CPEIOM, O POJIU XUMUH B TTO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[IO3HABATEIIbHBIE MOTUBBI, HAIIPABICHHBIC HaA IIOJYYCHUE HOBBIX 3HAHUW 110 XHUMWH,
HEoOXoAuMBbIe Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJICHUHN, I0O3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

WHTEpPEC K OOYYEHHIO U TO3HAHUIO, JIO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHnI0, IPOEKTHON U HCCIEAOBATEIBCKON NEATENBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHUs B lalbHEHIIEM;

4) popmMupoBaHHS KYJbTYPHI 310POBbSI:

OCO3HAHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 370pOBBIH 00pa3 JKU3HMU, OCO3HAHUE IIOCICJICTBUH WM HENPHITHE BPEIHBIX MPHBBIYCK
(ynotpebneHusi ankoroisi, HAPKOTHUKOB, KypeHUs), HEOOXOIUMOCTH COOIIOACHHS TPaBUII
0€30MMacCHOCTH NP OOPAMICHUH ¢ XUMHUYCCKHUMH BEIIECTBAMH B OBITY U peaTbHOMN KH3HHU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPaKTUYECKOMY M3Y4YEeHHIO Mpodeccuil U Tpya pa3uyHOro poja, yBaxKeHHe K
TPYLy U pe3yabpTaTaM TpyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IIPEIMETHBIX
3HaHUW 1O XHUMHH, OCO3HAHHBIM BHIOOP WHAMBUAYAIBHOH TPAEKTOPUHU MPOJIOJIKEHUS
0o0pa3oBaHusl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycHemHoil mnpodeccuoHaNbHOM NeATEeIbHOCTH U Pa3BUTHUS
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHATLHON CPeIe;

6) PKO0JIOrMYeCKOr0 BOCIIUTAHHUA:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJIE KaK UCTOUHUKY XU3HU Ha 3eMile,
OCHOBe €€ CYIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOro M 0€30MacHOro odpasa KHU3HH,
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CHOCOOHOCTH ITPUMEHSATh 3HAHUS, [I0JydaeMble IPU U3yYEHUN XUMUU, AJIs peIlIeHus 3a/1a4,
CBA3aHHBIX C OKPYXKAIOWEH NPUPOJHONW CPENOH, s IOBBILICHHS YPOBHSA 3KOJIOIMYECKON
KYJBTYpBI, OCO3HAHUSA TTI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEeM U MyTeH UX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, HKOJIOTMYECKOTO MBILIUICHHS, YMEHHSI PyKOBOJICTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIUATILHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MmeramnpeaMETHBIX peE3yNbTAaTOB BBIIEISAIOT 3HAYMMbIE IS (OPMHUPOBAHUS
MHUPOBO33PEHUST OOILIECHAYYHbIE TIOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakKT, cucrema,
MPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIMOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHWW U3 ATHX MPEAMETOB ()OPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAlbHbIE ydeOHble NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPBIE OOECIeYHBAOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOH 1eATeIbHOCTH.

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe yueOHbIe AeiicTBUS
Ba3oBble joruueckue aeiicTBUs:

YMCHHUSA HCIOJb30BATH HpI/IéMBI JIOTUYCCKOro MBINUJICHUA TIpU OCBOCHHU 3HAHMUIL:
PaCKpPbIBATh CMBICII XUMHUYCCKUX MOHSATUHI (BBI,Z[GJ'IHTB HX XapaKTCPHBIC IIPU3HAKU, YCTAHABJINBATH
B3aUMOCBA3b C IOPYyruMu HOHSITI/I?[MI/I), HCIIOJB30BAaTh IIOHATUA JJIA OOBSICHCHHUS OTACIBbHBIX
q)aKTOB u HBHCHHﬁ, BBI6I/IpaTL OCHOBAHHA U KPUTCPUU JIA KJ'IaCCI/ICI)I/IKaLII/II/I XUMHUYCCKHUX BCHIICCTB
U XUMHYECKHX peaKHI/Iﬁ, YCTaHAaBJIMBATb MNPUYUHHO-CIICACTBCHHBLIC CBA3U MCKIY 00beKTaMHu
HU3YUCHUA, CTPOUTH JIOTUYCCKHUEC PACCYKICHUA (I/IHIIYKTI/IBHLIe, ACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I),
J€J1aTh BBIBO/JIbI U 3aKJIFOUCHU S,

YMEHHE NMPUMEHATh B IPOLECCE MO3HAHUS MOHATHS (MPEAMETHbIE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPEoOpPa3OBBIBATH IIHPOKO
IPUMEHSIEMbIE B XMMHM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMu4eckas (opMmysia M ypaBHEHHME XUMHUECKOW peakiUuu — TMpH pELIeHUH y4deOHo-
IIO3HABATENIBHBIX 3a/1a4, C Y4ETOM O3THUX MOJEIbHBIX MPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKU H3y4aeMbIX OOBEKTOB — XUMHMUYECKHX BELIECTB U
XUMHUYECKHX PEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYUS B N3yHaEMBIX MPOIECCaX U SABJICHUSIX.

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS:

YMCHHUE HCIOJB30BATH IMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC HMHCTPYMCHTA IIO3HAHUWA, a
TaK)XKXC B Kadu€CTBC OCHOBBI JJIA (I)OpMHpOBaHI/IH THUIIOTE3bI II0 MHPOBCPKE MNPaBUIBHOCTU
BBICKAa3bIBAEMBIX CY)K)IGHI/Iﬁ;

pPUOOpETEHUE OMbITa MO IUIAHWPOBAHMIO, OPraHMU3AllMM M MPOBEICHUIO YUYEHHYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJI0OM IPOLIECCA, CAMOCTOATENBHO IPOrHO3UPOBATh €T0

pe3yabTaT, (QOPMYIHUPOBATE OOQOOIICHHUS M BBIBOJLI MO peE3yJbTaTaM MPOBEIEHHOTO OIIBITA,
HCCﬁ%(OBaHHH COCTARISITL OTUET O MpOoCeNiaHHON paboTe.

KYMEHT NOANMUCAH
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yYMEHUE BbIOMpaTh, aHAIM3UPOBATh U WHTEPIPETUPOBATH MH(DOPMALIUIO PA3INYHBIX BUOB
1 GOopM IPEICTABICHUS, TOJYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAs TUTEpaTypa
XUMHUYECKOI'0 COJIEpXKaHus, CIIpaBOYHbIE MOocoOus, pecypchl MHTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE MPUMEHSTh PAa3JIMYHbIC METOJIBI M 3alIPOCHI MPH TTOMCKE B 0TOOpE HH(DOpMaIUH 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JIJISl BBIMTOJTHCHUS YU€OHBIX M MIO3HABATEIBHBIX 3314
OIPENEeNIEHHOrO0 THUIA, MPHOOPETEHHE OIbiTa B 00JAaCTH WCIIOJIBb30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS Pa3IMUHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpenCTaBICHUS
uH(pOpMAIlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOXKHBIMA CXEMaMH, IUarpaMMamH,
npyrumu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHE HCIOJb30BaTh M aHAIM3HPOBATh B Mpollecce y4yeOHOM U HCCiel0BaTeNbCKON
JESATSIILHOCTH HH(POPMAIINIO O BIMSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
HA COCTOSIHHE OKPYXKAIOIIeH MPUPOIHON CPEIbl.

KomMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHUsl 3aJlaBaTh BOMNPOCHl (B XoAe auajgora W (Wiau) JUCKYCCHM) IO CYIIECTBY
oOcyxxgaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMCHUA NPCACTABIIATH MMOJTYYCHHBIC PE3YJIbTAThI IO3HABaTEIbHOU ACATCIIBHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JenaTh IPE3CHTAIMI0 Pe3yabTaTOB BBIMIOJHEHUS XHMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

yYMEHUsl y4eOHOr0 COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOU U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIIEHUHM BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE Yy4éTa
Oo0LIMX HMHTEPECOB M COIJIacOBaHMsI MO3UIMHN (0OCyXIeHHs, OOMEH MHEHMSIMH, «MO3TOBbHIE
LITYPMBI», KOOPAUHALIAS COBMECTHBIX JAEUCTBUM, ONPENEICHUE KPUTEPUEB TI0 OLIEHKE KauecTBa
BBITIOJIHEHHOU PabOTHI U IpyTHe)

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yl{eﬁm,le JedcTBUA:

YMEHHUE CaMOCTOSITEIIEHO OIPEENSATh LEeNN NESTeTbHOCTH, MJIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
HanOoiee 3G (HeKTUBHBIE CITOCOOBI PEIICHHUS YIEOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEUIOKESHHBIN arOPUTM JHCTBUI MTPH BBIMOJHEHUH 33/ 1aHUN
C y4€TOM TIOJNyU4EHHUs HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUsAX,
OIICHMBATh COOTBETCTBHUE MOTYYSHHOTO Pe3ybTaTa 3asBICHHOM 11€7H, YMEHHE UCIOIb30BaTh U
AHATM3UPOBATH KOHTEKCTBI, npeJiaraeMbie B YCIIOBUU 3aJJaHHN.

HHPEAMETHBIE PE3YJIbTATHI

B cocrape MpeaMETHRIX PE3VALTATOB IO OCBOCHHMIO 0O0S3aTENIbHOTO COJEpKaHus,
yCTch())BJ'IeHHOFO aHHO(I{I;A lgjez[epanLHo pabodeil mpOrpaMMoil, BBIAEISAIOT: OCBOEHHBIE
ot a%'{ HAHWSI, YM@HMS M CHOcOoObl JeWCTBU, crneuupuyeckue A

. YME
) ERT I/IMI/I HbIC
n MMpEAMCTHOU OgﬂaCT HUMUs», BUIAbI MACATCIBHOCTHU II0 IIOJYUYCHHUIO HOBOI'O 3HaHUA, €ro
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K xonmy obydenus B 8 kJjiacce nmpeaMeTHbIE Pe3yibTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHHI:

e PACKpbIBATb CMBICII OCHOBHBIX XMMHYCCKHUX MTOHSATHH: aTOM, MOJICKYJIA, XHUMHYCCKUM OJICMCHT,
MpoCcTOC BCHICCTBO, CJIOXKHOC BCHICCTBO, CMCCh (OI[HOpOI[HaH u HeOI[HopOI[HaSI), BaJICHTHOCTD,
OTHOCHUTCJIbHAA aTOMHAs U MOJICKYJIAIPpHAA MacCa, KOJIMYCCTBO BCUICCTBA, MOJIb, MOJIsIpHAA Macca,

MaccoBasa a0Js1 XHUMHYCCKOI'O 3JICMCHTA

B COCIUHEHUU, MOJSIPHBIA O0BEM, OKCHI, KHUCIIOTA,

OCHOBaHHUE, COJb, D3JIEKTPOOTPULIATEIILHOCTb, CTENEHb OKHUCICHHUS, XHMHYECKas peaxius,
KIIaCCHU(UKALIMS PEAKIHMiA: PEaKIUU COSAMHCHUS, PEAKIIMH PA3JIOKCHUS, PEAKIUU 3aMEIICHUS,
peakuu 0OMeHa, 9K30- U YHIOTEPMUUYECKHE PEAKIUH, TEIIOBOM 2P PEKT peakuu, Aapo aToma,
AJIGKTPOHHBIN CJION aTOMa, aTOMHAasi OpOUTAllb, PAINyC aTOMa, XUMUYECKasl CBS3b, MOJSIpHAS U
HEMoJIsipHasi KOBAJICHTHAs! CBSA3b, MOHHAs CBSI3b, MOH, KATHUOH, aHHOH, PacTBOP, MaccoBas JOJIs
BellecTBa (ITPOLICHTHAs] KOHIIEHTpPAIIHs) B paCTBOPE;

WJUTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX
ONMCAHUM BEILIECTB U UX IPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY
XUMHYECKUX PEAKIIUN;

XUMHUUYECKUX MOHATHU U IMPUMCHATD OTH IMOHATHA IIPU

11 COCTaBJICHUA q)OpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ

OonpeacisATb BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX, CTCIICHb OKHCJIICHHA

AJIEMEHTOB B OMHApHBIX COEAUHEHMSX, NMPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
COEMHEHUH 1o popMynaM, BUI XMMUYECKON CBSI3U (KOBAJEHTHAs M MOHHAs) B HEOPraHHMUECKUX

COCIUHCHUSX;

e PACKpbIBATb CMBICII HepI/IO,Z[I/I‘{eCKOFO 3aK0OHa I[ N. Menaeneena: ACMOHCTPpUPOBATb ITIOHUMAHHEC

MEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB

XUMHUYECCKHUX JJIEMCHTOB OT HX IIOJIOKCHHA B

[Tepuonuueckoil cucteme, 3aKOHOB COXPAaHEHHs MacChl BELLECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YY€HHMsI, 3aKOHa ABOTajipo;

SJICMCHTOB: PAa3JIM4YaTh MMOHATHA «TJIaBHAA

OINMUCBIBATE U XAPAKTCPU30BATH Ta6J'II/I‘lHy10 (bOpMy HepHOHquCKOﬁ CUCTCMBI XUMHNYCCKHX

noarpynmna (A-rpymnmna)» u «nodounas noarpymnmna (b-

rpynma)», Maible U OOJBIINE MEPHOIbl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TaONIUIe
«Ilepuoanueckass cucrema Xxumuyeckux dsnemeHToB [[. WM. MenaeneeBa» ¢ YHCIOBBIMU
XapaKTePUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sijpa, oOiiee
YHUCJIO JIEKTPOHOB U PACIPEICIICHNUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

KHaCCH(bHHHpOBaTB XUMHYCCKUC JJIECMCHTBI, HCOPIraHUYCCKUEC BCIICCTBA, XUMHUYCCKUC PCAKITUU

(10 YKCIy ¥ COCTaBY YYacTBYIOLUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3D (DEKTY);

XapaKTCpU30BaATh (OHI/ICLIBaTL) 06H_[I/Ie XUMHYECKHE CBOMCTBA BEIIECTB Pa3JIMIHBIX KJIACCOB,

MOATBCPIKAAA OIMMCAHUEC TPUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/II\/’I COOTBCTCTBYHOIIHUX XUMHNYCCKUX

peaKkuuii;

MMPOTCKAHUSA XUMHUYCCKUX HpCBpaH_ICHI/Iﬁ B

IMPOrHO3UPOBATH CBOICTBa BEIIECTB B 3aBUCUMOCTH OT UX KAYE€CTBEHHOI'O COCTaBa, BO3MOXHOCTHU

PAa3JIMYHBIX YCIIOBUAX,

BBIUUCIIATE OTHOCHUTCIIBHYIO MOJICKYJISAPHYIO U MOJIAPHYIO MACCbl BC€HICCTB, MAaCCOBYIO J0OJIFO

XUMHUYECKOTO JJIEMEHTa MO (opMyJe COEIUHEHHS, MAcCOBYIO JIONIO BEIIeCTBa B PacTBOPE,
IIPOBOJIUTH PACUETHI IO YPAaBHEHHUIO XUMHYECKOU pEaKIIvH;

e TMPUMEHSTH OCHOBHBIE OMEPAINU MBICIUTEILHON JAESITENbHOCTH — aHAJN3 M CHHTE3, CPAaBHEHUE,
000011IeHIE, CHCTEMATH3AIINIO, KITACCH(UKAIINIO, BBISIBJICHUE MPUUYNHHO-CIICICTBEHHBIX CBI3EH —
JUIST M3y4eHUs CBOMCTB BEIIECTB M XHMHUYECKUX PEAKIHH, €CTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJTI0/IeHUE, H3MEPEHHE, MOJICITUPOBAHUE, SKCIIEPUMEHT (PealTbHbBIN U MBICIICHHBIN );

CJICA0BAaTh IpaBUJIaM I1OJIb30BaAHUA XUMHYECKOU HOC}’I[Oﬁ u J'Ia60paTOpHLIM O60py,ZLOBaHI/IeM, a

TAKXE IIpaBHUIaM 06pa111eH1/1$1 C BCHICCTBAMHM B COOTBETCTBUU C MHCTPYKIUAMU I1O BBITIOJIHCHUTO
TOPHBIX XWMHUUYCCKHX OIIBITOB T10 IMOJIYYCHHUIO H C06HpaHHIO r3.3006pa3HBIX BCIICCTB

Jgadopatop ec OIIBITO
(Bo An 1/1 KI/ICJ‘I ﬁ%? NPUTOTOBIICHUIO PACTBOPOB C OMNPENEIEHHOW MacCOBOW JOJeH

gj HJIaHI/IpOBaT
OHHOVI I'I %

pacno3HaBaHmo pac 0p0B IJ.[CJ'IO‘IGI/I
CepTudukat 0E42pOTBIRECEeSA2 FRCORFBPAIBEQF 2ipyTHUe).
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

\- /

Lb U [POBOJUTH XUMHUYECKHE SKCIEPUMEHTHI IO
U KHUCIOT C TOMOUIbI0 MHIUKATOPOB (JaKMYC,




K xoniy obydenus B9 kJjacce npeAMeTHbIE Pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

e PACKpbIBATh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSITHI: XUMUYECKUIN AJIIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHUOH, TIPOCTOE  BEILIECTBO,  CIOKHOE  BEUIECTBO,  BAJEHTHOCTb,
ANEKTPOOTPHUIIATENILHOCTh, CTENEeHb OKUCICHMS, XHUMHUYECKas peakiusi, XUMUYecKass CBS3b,
TETUIOBON A(PQPEKT peakifu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, ICKTPOIUTHI, HEINEKTPOIHTHI,
JNEKTPONUTHYECKAST JUCCOLMAIUS, PEaKIMd HOHHOrO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, 00paTUMBbIEe U HEOOPATUMBIE PEAKIINN, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKIINY,
OKHUCJIUTEb, BOCCTAHOBHUTEb, OKHCICHHE M BOCCTAHOBIEHHE, aUIOTPONHsS, aM(OTEPHOCTH,
XUMHUYECKasi CBs3b (KOBAJIEGHTHAs, HMOHHAs, METaJUIMYECKasi), KpHUCTANIMYECKas peléTka,
KOpPpO3Usi METAJJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKkIuH, MPEeAeTbHO IOMyCTUMAas
koHueHrpauus [IJIK Bemecrsa;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TTOHATUN U MPUMEHSTH 3TU MOHSITUS IPU
ONMCAHUU BELIECTB U UX MPEBPALLEHUI;

UCIOJIb30BaTh XMMHMYECKYI0 CHMBOJUKY 7Sl cocTaBlieHUs (opMyl BEUIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIUN;

OTpECNATh BAJIGHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX DJIEMEHTOB B COCAMHEHHUAX
pPa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTb BELIECTB K ONPEACNIEHHOMY KJacCy COEIMHEHUU MO
dbopMynaM, BUJI XUMUYECKON CBSI3U (KOBAJICHTHAS, MOHHASI, METAJUTMUECKasi) B HEOPTraHUUECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyie, XapakTep cpelibl B BOAHBIX PacTBOpPAx
HEOPraHMYECKUX COSAMHEHUMN, THIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. WM. MenaeneeBa u JIE€MOHCTPUPOBATH €ro
MOHMMAaHUE: OMMCHIBATH M XapaKTepu3oBaTh TaOmuuHyio (opmy Ilepuogmueckoil cucTeMbl
XUMHUUYECKHMX 3JIEMEHTOB: pa3inyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «noOoudHas
noarpynna (b-rpymnmna)», Manbsie U OONbIINE TEPUOMABI, COOTHOCUTH O0O3HAYEHHs, KOTOpHIC
UMEIOTCS B TMEPUOJUYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps AApa, 00I1ee YKCIIO0 3JIEKTPOHOB U paclpeieIeHue UX Mo
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB U
UX COCIMHEHHMH B Mpeiesiax MajblX MEPUOJOB M TIABHBIX MOJATPYII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UITUPOBATh XUMHUUECKHE AIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKHUE PEaKIIUU
(10 YuCIly ¥ COCTaBYy YYacCTBYIOIIMUX B PEAKIIUU BELIECTB, IO TEINIOBOMY 3D PEKTY, 10 U3MEHEHUIO
CTETIEHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME U CrenuPpuUeckue XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIECTB, MOATBEPK/Ias OMUCAHUE TPUMEPAMH MOJEKYJISIPHBIX M MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

COCTaBJISITh YPABHEHUS JIEKTPOIMTUYECKON TNCCOLMALNN KUCIIOT, LIEJIOUEN U COJIEH, TIOJHBIE U
COKpaIIEHHBIE YPAaBHEHMSI PEAKIMil MOHHOTO OOMEHa, YpaBHEHUS pPEaKIMi, MOATBEPKAAOIINX
CYILLIECTBOBaHHE FEHETUUECKOM CBSI3M MEX/y BEILIECTBAMU PA3JIMYHBIX KIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKLUii MOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKILInii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOBMOXKHOCTH ITPOTEKAHUS
XUMUYECKHUX MPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMEeHTa MO0 (opMyse COeIMHEHHs, MAacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
MPOBOAMTH PACU€ThI MO0 YPABHEHUIO XUMUYECKON PeaKIUy;

e coOmIOIaTh MPABUIA TIOIB30BAHUS XUMHYECKOHW MOCYAO0H U 1a00opaTopHbIM 000pYIOBaHHEM, a

CepTudukatr OE42607FTFEC395A2E3CO FFB7C1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-
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TaKXeC H aBI/IJ'Ia 068 LFIGHI/IH C BCHICCTBAMy B COOTBETCTBUH C MHCTPYKHHUAMU I10 BBIITOJTHCHHIO

%} T OH:B:M%%I@%IX OIIBITOB TIO [ TIOJYYEHUIO M COOMpaHMIO ra3000pa3HBIX BELIECTB

o
aMMI/IaKaI/I YIIIEKUCJIOTO Ta3a),




MPOBOJIUTh PEaKlUUM, MOATBEPKIAIOIINE KAueCTBEHHBIM COCTaB pPa3jUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpoMHI-, UOAMI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbhar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI ¥ HMOHBI HW3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIC OTIEPALIMHM MBICIUTEIBHONU ACATEIHLHOCTH — aHAIM3 U CUHTE3, CPAaBHEHHE,
0000111eHIe, CUCTEMAaTU3alMIO, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€H — NI M3y4eHUs
CBOMCTB BEIIECTB M XHMHYECKUX pPEaKIMi, €CTECTBEHHO-HAYyYHbIE METOJIbl TO3HAHUS —
HaOII0/IeHUE, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbI U MBICICHHBIN).

~
OOKYMEHT NognMCAH
3JIEKTPOHHOW NMOAMUCHIO
CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa
J

-




TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaumeHnoBanue pa3aenoB v TeM IPOrpaMMBbI KonnuectBo yacos DnexTpoHHbIe (IIUPPOBLIE)
n/n Bcero| Konrponsusie | Ilpaktudeckue 06pazoBaTeNbHEIE PECyPCHI
paboThI paboThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
1.1 |Xumus — BakHas 00JIaCTh €CTECTBO3HAHUS U ITPAKTUUYECKON 5 2 bubnunoreka [JOK
JeSITEIbBHOCTH YEeJI0BEKa https://m.edsoo.ru/7f41837¢

1.2 |BemecTBa 1 XUMHYECKHE PEAKITUU 15 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

Hroro no paszneny 20

Paznes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB

2.1 |Boznyx. Kucnopona. [Touarue 06 okcumax 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

2.2 |Bomopon. IlonsTre 0 kucIoTax U COMsIX 8 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f41837¢

2.3 |Boga. PactBopsl. [lonsiTie 06 ocHOBaHUSIX 5 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c

2.4 |OCHOBHBIE KJIACChl HEOPTaHUYECKUX COEINHEHUIN 11 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7t41837c

Hroro no paszneny 30

Pasnen 3. llepuoanueckuii 3axkon u Ilepuoguyveckas cucrema xumudeckux 3j1eMeHToB /I, . MenaeneeBa. Ctpoenne aTtoMmoB. XuUMHYeCKAasi CBSA3b.

4 OKHCINTENLHO-BOCCTAHOBHUTEIbHLIE pealcuhn
o 3.1 }%UKVMI:H 5 Iarr{ég%‘a%%% nyecKas cucreMa 7 bu6mmoreka [IOK
XUMHYECKUX DJIEMEHT eHneneeBa Crpoenue atoma https://m.edsoo.ru/7f41837¢c
Ce;?mcpMKaB%422%&%%%3;%%%@6&8}@;8&1{0 BOCCTAHOBUTEIILHBIC 8 2 Bbubmoreka LIOK
HenctenTtenet ¢|05.02.2026 no 01.05.202 N )
Rnanenet] Kyuy Lpeal Pmnm https://m.edsoo.ru/7f41837¢

o



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne HanmenoBanue pa3neinoB U TEM IpOrpaMMmbl KomnuecTBo yacos OnextpoHHbie (IU(POBLIE)
n/n Beero| Konrpombubie | Ilpaktuueckune 06pasoBaTebHbIE PeCypChI
paboThI paboThI
Nroro no pazgeny 15 bubmuorexa [JOK
https://m.edsoo.ru/7f41837c¢
PesepBHOE Bpems 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 5

9 KJIACC

Ne

HaumenoBanue pa3aciioB U TEM IIPOTrpaMMBbI

KomnunuectBo yacos

OnexTpoHHbIE (U POBHIE)

4 1.3

o

n/n o0pa3oBaTeNbHbIE PECYPChI
Bcero| KonTponsHeie IIpakTrHueckue
paboThI paboThI
Pa3nen 1. BemecTBO M XMMU4ecKHe peaKuu
1.1 |IloBTOpeHnue u yriayOieHre 3HaHU OCHOBHBIX Pa3zesioB 5 1 bu6muoreka [IOK
Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
1.2 |OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIUI 4 bu6muoreka [IOK
https://m.edsoo.ru/7f41a636
OIIEKTPOIUTHUECKAS TUCCOIIHAITHA. XuMRYECKHE peaknuu B |8 1 1 bubanoreka IJOK
pac‘PB FMEHT MNOANNCAH https://m.edsoo.ru/7f41a636
SJIEKTPOHHOW NOANMUCHLIO
CepTudpnkaVOTosu0MABISIYA2E3COFFB7C1BEQF2 17
HencTteuTtened ¢ 05.02.2026 no 01.05.2027

o

Bnageney KyHu Mana KOpbeeHa



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne  |HamMeHOBaHMe pa3zienoB U TEM MPOrPaMMBbl

KonunuectBo uacoB

DnekTpoHHbIEe (IU(PPOBEIE)

/

n/n o0pa3oBaTeNnbHbIC PECYPCHI
Bcero| KonTposbhbie [IpakTruueckue
paboThI paboThI
Pa3nes 2. HemeTa/sibl M MX COeIMHEHUS
2.1 |OOGmas xapakTepucTUKa XUMUYECKUX 371eMeHTOB VIIA- 4 1 bubnnoreka [JOK
rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
2.2 |OO0mas xapaKTepuCTHKa XUMUYECKUX 31eMEeHTOB VIA- 6 bubnnoreka [JOK
rpynnsl. Cepa u e€ coeAMHEHUs https://m.edsoo.ru/7f41a636
2.3 |OOmias xapakTepuCTHKa XUMUYECKHX 3JIEMEHTOB VA- 7 1 bubmuoreka [IOK
rpynnsl. A30T, Gpochop U UX COETUHEHUS https://m.edsoo.ru/7f41a636
2.4 |OOmias xapakTepuCTHKa XUMUYECKHX 371eMeHTOB [VA- 8 1 2 bubnuoteka [IOK
IPYIIBL. YTIIEPOJ U KPEMHUN U UX COCAUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3nes 3. MeTaniibl M UX COeINHEHUS
3.1 |OOmue cBOMCTBa METAJLIIOB 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41a636
3.2 |Baxknelmue MeTauIbl U UX COCIUMHCHUS 16 1 2 bubanoreka IJOK
N https://m.edsoo.ru/7f41a636
Hroro nd%)% HT TTOAMNMCAR 20
SJIEKTPOHHOW NOANMUCHIO
CeptudpuraPaBaead - XAcEEE AL PRPYHRa FOIBED Cpeaa
HencteuTtened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
/

o



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HanmenoBanue pa3zneinoB 1 TeEM IPOrpamMMel

KonunuectBo uacoB

DnekTpoHHbIEe (IU(PPOBEIE)

n/n o0pa3oBaTeNnbHbIC PECYPCHI
Bcero| KonTposbhbie [IpakTruueckue
paboThI paboThI
4.1 |BemecTBa U MaTepuabl B )KU3HHU YEIOBEKA 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOe Bpems 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 |4 7

/

o

CepTtugukatr OE42607F1FEC395A2E3COFFB7C1BEOF2
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeeHa
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JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

/

CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa
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8 KJIACC
Kon . x
T TS IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOI
pesynbTaTA NMPOrpamMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsl
1 Ilo Teme: «IlepBOHaYanbHbIE XUMHUYECKHUE IIOHITHSI
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSATHI: aTOM, MOJIEKYya, XHMHUUECKUN
AJIEMEHT, MPOCTOE BEILIECTBO, CJOXKHOE BEIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAs), BAICHTHOCTh, OTHOCHUTENbHAs aTOMHasi W MOJIEKYJISIpHAs Macca,
11 KOJIMYECTBO BEILIECTBA, MOJb, MOJSpHas Macca, MaccoBas AOJsI XHUMUYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00BbEM, XMMHUYECKas peakius, KiaccupuKanus
PEaKIHii: peaKiy COeTMHEHHS, PEAKIINU PA3JI0KEHUS, peaKIIUH 3aMEICHHS, PEaKIINN
oOMeHa, 9K30- M SHIOTEPMUYECKHE PEAKIINHU, TeTIOBOH (PQEKT peakiyuu, pacTBop,
MaccoBasi 10Jis BellecTBa (MPOLIEHTHAs! KOHIICHTpAIHs) B paCTBOPE
12 WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XI/IMI/I‘IG(\)’KI/IX MOHSTUNA U MPUMEHSTH 3TH
TOHSTHS TIPH ONIMCAHUH BEUIECTB M MX MPEBPANICHUI
13 I/ICHOJ‘IB30]iaTL XUMUYECKYIO CI/IVMBOJ'II/IKy U1 cocTaBiieHUs] (OpMyN BeELIeCTB M
YpaBHEHUN XMMHUYECKUX peaKIni
14 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa ABOTapo
1.5 OIpeIeNATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSX
16 KJIacCU(UIIUPOBATh XUMHUYECKUE PEeaKIHuH (IO YHUCITY W COCTaBy YUYaCTBYIOUIMX B
pEaKIMK BEHIECTB, 110 TeII0BOMY 3 deKTy)
1.7 BBIYHUCIISITH OTHOCUTEIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB
1.8 BBIYHUCIISITH MACCOBYIO JIOJIFO XMMHUYECKOTO DJIEMEHTA 110 ()OpPMYIIe COCTMHEHUS,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOpPE
110 NPUMEHSITh €CTECTBEHHOHAYYHBIE METOMBI TIO3HAHUS — HAOIIOJCHWE, M3MEpEHHeE,
MOJICJIMPOBAHME, YIKCIIEPUMEHT (peasbHbI 1 MBICJICHHBIH)
2 ITo Teme: «BakHeiue npecTaBUTEIN HEOPIraHUUYECKUX BEIIECTBY
71 PacKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX TOHSITHI: OKCHI, KHUCIOTA, OCHOBAaHHE,
COJIb
29 OTIPEeNeNATh MPUHAIICKHOCTh BEIIECTB K OMPESIEHHOMY KIIACCY COSAMHEHHUH 110
dbopmynam
2.3 KJIaccu(UIMPOBaTh HEOPraHMUECKUE BENIECTBA
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX
24 KJIACCOB, TOJATBEPXKAas ONHCAaHWE MPHUMEPaMH  MOJEKYSIPHBIX  YpaBHEHUH
TOOTBETCTBYFOIINX XUMITIECRHEX PEaKIii
2 OOKY V@OTIWMAHBOﬁCTBa BEIIECTB B 3aBUCUMOCTH OT UX KAQUECTBEHHOI'O COCTaBa,
NEKTPPEHOQMIROAR MBbIOkanns xuMudecknux npeBpaiieHnuii B pa3IMuHbIX YCIOBHIX




Kon

HpOBepﬂeMLIe NpeAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM 06pa30B3TeJ’ILHOﬁ

TIPOBEPHEMOTO NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsl
pe3yjabTara

CleoBaTh TMpaBUiaM IOJIb30BAHUSA XUMHYECKOW TMOCyAOH U J1abopaTOpHBIM
o0opy/oBaHWEM, a TAKKE MpaBUiaM OOpAIEHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMU TIO BHIMIOJTHCHHUIO TA0OPATOPHBIX XUMUYECKUX OTBITOB I10 IMTOTYICHHIO

26 U coOUpaHUIO rasoo(?pasliublx BeH_Ie(iTB (Bovnopoz[a H KHUCJIOPOJ1a), MPUTOTOBICHUIO
PacTBOPOB C OIPENEIEHHON MacCCOBOM J10JI€M paCTBOPEHHOTO BEILIECTBA, IUIAHUPOBATh
u MIPOBOJIUTH XUMUYECKHE 3KCTIEPUMEHTBI
M0 Pacro3HaBAHUIO PACTBOPOB IIEIOYEH U KUCIOT C TOMOIIBI0 HHAUKATOPOB (JTAKMYC,
dbenondranenn, METHIOPAHK U IPYTHE)

2.7 MIPOBOJIUTH PACUYEThl IO YPABHEHUIO XUMHUECKON peaKkIu
IIo Teme: «llepuogmueckuii 3akoH u Ilepmoanueckas cHcCTeMa XUMHUYECKHUX

3 snementoB . 1. MenneneeBa. CrTpoeHne aroMoB. XHMHYECKass  CBS3b.
OKHMCIHUTEbHO-BOCCTAHOBUTEIbHBIE PEAKIINI)
PacCKpbIBAaTh CMBICT OCHOBHBIX XUMUYECKUX IMOHSATHM: PO aTOMA, JJIEKTPOHHBIN CIIOM

31 aToMa, aToMHas opOuTanb, paAUMyC aTOMa, XUMHYECKas CBs3b, MOJApHAs U
HEMOJISIpPHAsT KOBAJEHTHAsl CBS3b, AJEKTPOOTPULATEIBHOCTh, MOHHAsA CBS3b, HOH,
KaTHOH, aHUOH, CTETICHb OKHCJICHHS

3.2 KJIACCU(UITUPOBATH XUMUYCCKUE DIIEMEHTHI
OMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuogudeckoid cUCTEMBbI

3.3 XUMUYECKUX DJIEMEHTOB: Pa3jiMyaTh TMOHITHS «TJIaBHas moarpynmna (Arpymnma)» u
«mobounas noarpynna (brpyrmrma)y, «manbsie» u «00IbIIHe) TEPHOIBI
packpbiBaTh cMmbici [lepuoanueckoro 3akona .M. MenneneeBa: 1€eMOHCTPUPOBATH

34 MMOHUMaHWE TEePUOJINYECKON 3aBUCUMOCTH CBOWCTB XMMHUUYECKHX DJIEMEHTOB OT HX
nosioxkeHnus B [lepuoandeckoi cucreme
COOTHOCUTH 0003HaYEeHHS, KOTOpble MMeroTcs B Tabnuie «llepuoanueckas cucrema
xuMuuyeckux snemMeHToB [[.U. MenzaeneeBay ¢ YHCIOBBIMH XapaKTEPUCTHUKAMHU

3.5 CTPOCHMSI aTOMOB XHMMHMUYECKHX DJIEMEHTOB (COCTaB W 3aps] sjpa, oOIee YHCIIOo
AJIIEKTPOHOB
U pacrpeie]IeHHe UX MO SJIEKTPOHHBIM CIIOSIM)

3.6 OTIPEJICTISITh CTENEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

3.7 ONpEeEATh BH/]I XUMUYECKON CBSI3U (xoBaneHTHas u MOHHAs)

' B HEOPraHUYECKUX COCAMHEHUSX

9 KIIACC
Kon .
PRI IIpoBepsiembie NpeMeTHbIe Pe3ybTaThbl 0CBOEHHs 0CHOBHOI
pevanrar o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111eT0 00pa30BaHUs

/
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Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

KaTaJln3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHMble W HEOOpaTHMbIE pEaKIuH,
OKHUCJINTEIIbHOBOCCTAHOBUTEIbHBIE ~ PEAKLMH, OKHUCIUTENb, BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJIEHHE, AJUIOTPONHUsA, aM(OTEPHOCTb, XUMHUYECKasi CBSI3b
(koBasieHTHAsl, WMOHHAs, METAUIMYECKas), KPUCTALUIMYECKas pemETKa, CIUIABHI,
CKOPOCTh XUMHUUYECKON PEaKLUH

1.2

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U IMPHUMEHATH 3TH
IIOHSATHUS IIPU ONMCAHUU BEUIECTB U UX NPEBPALICHUN

1.3

COCTaBJISITb YpaBHCHHA BHGKTpOHHTquCKOﬁ JUucconuanmm KHUCIIOT, H.[GJIO‘-IGfI u
COJ'IGI‘/JI, IIOJIHBIC U COKpaH_[éHHBIe YPpaBHCHU peaKI_II/Iﬁ HOHHOI'0 0OMeHa

1.4

PACKPBIBATL CYIIHOCTHh OKHCIWTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MoCpeaACTBOM
COCTAaBJICHHA 3JICKTPOHHOI'O OajlaHca STHX peaKHI/Iﬁ

1.5

IIPpOBOOUTDH paCLIéTBI 10 YPABHCHUIO XUMHUUYECKOMN pC€aKnunu

Ilo Temam: «HemeTauisl 1 UX coeAUHEHUSI» U «MeTalIbl U UX COEIUHEHUS

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOILIME U CHeHU(pUUIECKHE XUMHUYECKHUE CBOMCTBA
MIPOCTHIX U CJIOKHBIX BEILIECTB, MOATBEPXKAAst OMUCAHNE TIPUMEPAMH MOJICKYIISIPHBIX
Y MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKITUN

2.2

COCTAaBJISITh YPAaBHCHUSA pCaKHHﬁ, MOATBCPIKKAAOIUX CYHIECCTBOBAHNC reHeTUYeCKOM
CB31 MCKJy BCHICCTBAMHU PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUSA, BO3SMOKHOCTHU
IMMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

24

ClieIoBaTh MpaBWJIaM TMOJb30BAHUS XHUMHUYECKOW TMOCYIoi U 1ab0paTOpHBIM
o0opy/noBaHuEM, a TAK)Ke MpaBuUiaM OOpallleHusl ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSAMH TIO0 BBITIOJIHEHUIO JTAOOPATOPHBIX XHWMHUYECKUX OIBITOB IO
MIOJIYYEHHUIO U COOMPAHMIO Ta3000pa3HBIX BEMIECTB (AMMHAaKa M YTIIEKHCIIOTO ra3a)

2.5

MIPOBOJIUTh PEAKIMM, MOATBEPKIAIOIINE KAadeCTBEHHBIM COCTAaB pa3JIMYHBIX
BELIECTB: PACIIO3HABATh OMNBITHBIM MyTEM XJIOPHUI-, OpoMHI, HMOAWM, KapOoHaT,
¢docdar, cunukar, cynbdat, FTHIPOKCUINOHBI, KATHOHBI aMMOHUS, HOHBI M3Y4E€HHBIX
METaJUIOB, IPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

ITo Teme: «XuMUS U OKpYXKarolas cpeaay

3.1

PACKpPBIBATL CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSTHM: HI[K BCIIECCTBA, KOPPO3UA
MCETAJIJIOB

3.2

MIPUMEHSTh OCHOBHBIE ONEPALIUU MBICIUTEIBHON JESTEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHne, CUCTeMAaTH3alMI0, BBISBICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBSI3€M — /I M3Y4YEHMs CBOMCTB BEIIECTB M XMMMYECKHX pEaKLUi; €CTECTBEHHO-
Hay4yHble€ METOJbl MO3HAHUS — HAOIIOJEHHE, U3MEpPEHUE, MOJIEIMpPOBAHHUE, JKC-
MEPUMEHT (peabHbIH U MBICIIEHHBII)

4 IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

JOKYMEHT NO4MNUCAH
3NIEKTPOHHOW NMOAMUCHIO

8 KJIACC
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Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

1.1

Hpez[MeT XHMHU. POJIb XMWY B )KU3HH YeJIOBEKA. XMMHS B CHCTEME HayK. Tena u BemecTra.
dusnyeckue CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHUC BCUICCTB

1.2

[TonsTre 0 MeTOMaX MO3HAHUS B XUMHUH. UncThie BemecTBa U cMecu. CriocoOb!l pa3ieneHus
cMecel

1.3

ATOMBI 1 MOJIEKYJIbl. XUMHYECKHE 3TIeMEHTbl. CUMBOJIBI XUMHUYECKHX 3JIeMeHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

Xumuaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTaBa BCHICCTB. OTtHocuTenbHasg aroMHas Macca. OTHOCHTEIIbHAS MOJICKYJIAPpHAA Macca.
MaccoBas 0718 XUMHYECKOI'0 DJI€MEHTa B COSIMHEHUH

1.5

KommuectBo BemiecTBa. MoJb. MOHﬂpHaH Macca. Bzaumocss3b KOJIN4YCCTBAa, MaCChl 1 4HCJIa
CTPYKTYPHBIX CAMHHUI BCIICCTBA. Pacuértnl o (1)OpMy.]'IaM XUMHUUYECKHX COCIUHEHUI

1.6

dusnyeckue M XUMHUUYECKHE SBJICHUA. XMUMHUYECKas peakuus U €€ NPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEHIECTB. XHMMHYECKHe YypaBHeHHs. Kiaccupuramus XUMHUYECKUX
peakuuii (CoeAMHEeHUs, PA3I0KEeHHsI, 3aMelIeHHs, 0OMeHa)

1.7

XUMHUECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH TOCYJOH, C IpaBUIaMH pabOTHI B
nabopaTopuy U NpHEMaMu OOpalieHus: ¢ JIabOpaTOpHBIM OO0OPYIAOBAaHUEM, U3YyUCHHE U
onucaHue (U3MYECKUX CBOWCTB 0Opa3lOB HEOPraHWYECKUX BEIECTB, HAOJIOJCHUE
¢u3nyeckux (IUIaBjleHHE BOCKA, TasHUE JIbAA, PACTUpAaHUE caxapa B CTyIKE, KUIEHUE U
KOHJICHCALIUsI BOJbI) M XUMHUUYECKUX (FOPEHHE CBEUH, NMPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aMMOJICIICTBME MeJa C KHUCJIOTOH) sIBIEHUM, HAONIOJEHHE U ONUCaHHE IPU3HAKOB
MPOTEKaHMUsI XMMUYECKHUX peakiuil (pa3oxkeHne caxapa, B3auMOACHCTBUE CEPHOIM KUCIOTBI
¢ xjopuaoM Oapus, pasnokeHue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMOAEHCTBHUE
xkene3a ¢ pactBopom coiu menu(ll), nzydenne cnocoOoB pasaeneHus cmecei (¢ MOMOIIBI0
Mar"Hura, QuIbTpOBaHHE, BBIapUBAaHUE, AUCTUIULILMS, Xpomarorpadus), MpoBeIeHUE
OYHMCTKM INOBape€HHOW COJM, HAOJIOJCHHE U OIMCAHHUE PE3YJIbTAaTOB IMPOBEACHUS OIbITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXPAaHEHUS  MAacChl, CO3/JaHH€ MOJEIEH  MOJIEKYJ
(11apoCTep>KHEBBIX)

Baxwneiimue MPEACTAaBUTCIIN HCOPIraHNYCCKNUX BCHICCTB

2.1

Boznyx — cMmecp rasos. CocrtaB Bo3gyxa. Kucimopon — 31€MEHT M IIPOCTOE BEHIECTBO.
Haxoxxnenue kuciopoma B mpupoje, (uU3HUYeCKHe M XMMHUUYECKHE CBOMCTBA (peaKiuu
ropenusi). Oxkcunsl. Ilpumenenue xucnopoga. CrnocoObl MOJNydeHHs KHUCIOpoJa B Jia-
Ooparopun u mpombliieHHOCTH. KpyroBopot kucnopoaa B mpupoje. O30H — aluioTpornHas
Moau(UKAIHS KUCIOpOa

2.2

TemnoBoit  3ddexT XUMHUYECKOM peakluuu, TEPMOXMMHMUYECKHE YpaBHEHHUS, DK30-
U DHIOTEPMUYECKUE pEaKIUU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIIEHUE
NapHUKOBOTO AP deKTa, pa3pylieHne 030HOBOTO CII0s

2.3

Bonopon — snemeHT 1 pocroe BeiecTBo. Haxoxkaenue Boopoaa B mpupojie, GU3HUECcKre U
XMMHYECKHE CBOICTBA, IPUMEHEHHE, CIOCO0BI 1oay4eHus. KucinoTsl u conu

2.4

MossipHblii 00bEM ra30B. Pacy€Tbl 1o XUMHUYECKUM YpaBHEHHSIM

®usnueckue CBOMCTBA BOAbl. Boma kak pactBoputens. PactBopsl. HaceimenHnsie
Y HEHACBIIICHHBIE pacTBOPBL. PacTBOPUMOCTSE BelecTB B BoJe. MaccoBast 10715 BELIECTBA B

/
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2.0

1
an

pacTBOpE. XAMNUeCKUe cBoncTBa BOybl. OcHOoBaHMS. Posb pacTBOpPOB B IPUPOJE U B )KU3HU
[ QW A TKIPpQEDEMOA Ho 161 B TpupOae. 3arps3HeHre TpupoaHbIX Boja. OXpaHa U OUMCTKA

EEROMHVERO ANNChIO




Kon

2.6

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

Knaccudukanus neopranmdecknx coenuHennidd. Oxcunel. Kimaccudukamusi OKCHIIOB:
cosieoOpaszyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHbIE) U  HECOJCOOpa3yIoIIHe.
Homenknarypa oxcumoB. dusmueckue W XMMHYECKHE CBOWMCTBa OKCUAOB. llomyueHue
OKCHJIOB

2.7

OcHoBanus. Kmaccudukanuss ocHOBaHWU: MENOYM M HEPACTBOPUMBIC OCHOBAHHUS.
Howmenkiarypa ocHoBaHuii. @U3NYECKHE U XMMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHnne
OCHOBaHUU

2.8

Kucnorsl. Knaccudukamms kucinor. Homenknatypa kucinoT. Ou3ndeckne U XUMHYECKUE
cBoricTBa kuciot. Psg akruBHoctu metauioB H.H. bekerosa. [lonyyenue kuciaot

2.9

Conu. Homenknatypa coseil. @u3ndeckue M XUMHUUecKHe cBoiicTBa coseil. Ilomyuenue
COJIEH

2.10

I'eneTnyeckas cBs3b MCXKY KJIaCCaMU HCOPTaHUYCCKUX COCJIMHEHU I

2.11

XUMUYECKUI OKCIEPUMEHT: KaueCTBEHHOE ONPEICJIEHUE COJEpKaHUs KUCIOopoJa
B BO3[lyXe, IOJyuyeHUe, COOMpaHME, pacHO3HaBaHUE M HU3yUYEHUE CBOMCTB KHCIOpOJa,
HaONIo/IeHue B3aMMOJICUCTBUS BEUIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHUS
U TIpeKpalieHus ropeHus (moxapa), 0O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHUIOB M OMHUCAaHUE UX
CBOWCTB, MOJTy4Y€HUE, COOUpaHue, paclio3HaBaHUE U U3YUYCHHE CBOMCTB BOJIOpOa (TopeHune),
B3auMozeiicteue Boaopona ¢ okcugom  menu(Il)  (Bo3MOXHO — HMCHONB30BaHUE
BUJICOMATEPHAIOB), HAOI0IeHnEe 00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJb, HCCIEI0BaHUE
OCOOCHHOCTEH pacTBOPEHHUs BELIECTB C Pa3IUYHOW PACTBOPHUMOCTHIO, MPUTOTOBIICHUE
pacTBOpPOB C ONpEAECTIEHHON MAacCOBOM JI0JIEN PACTBOPEHHOTO BEIIECTBA, B3aUMOJIECHCTBUE
BOJIbI C MeTaJlJIaMH (HaTpUEM U KalblieM) (BO3MOKHO MCIOIb30BaHUE BUAEOMATEPUATIOB),
OIIpECIICHUE PACTBOPOB KHCIOT M LIEIOYEH C IMOMOIIBI0 HWHIMKATOPOB, HMCCIENOBAHUE
00pa31l0B HEOPraHNYECKUX BEIIECTB Pa3IMYHBIX KJI1ACCOB, HAOIOIEHIE U3MEHEHUS OKPACKH
MHMKAaTOPOB B pacTBOPAX KUCIOT U LIEJI0YEH, U3ydeHne B3aumozeiicTsus okcua meau(1l)
C pacTBOPOM CEPHOI KHUCJIOThI, KUCJIOT C METAJUIaMH, peakluii HeHTpaau3aluu, IoJydeHue
HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOTO METajljla IPYyTrUM M3 PAacTBOpa COJIH,
pEllIeHNEe JKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHelime Kiacchl HEOPraHM4eCKHX
COETMHEHUI

[Tepuonnueckuii 3akoH u [leprnoanueckas cucTeMa XUMUYECKUX 2JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKas CBSI3b. OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH

3.1

[lepBbie MONBITKY KJIACCU(PUKALUU XUMUYECKHUX 371eMEHTOB. [IoHsATHE O TpyMIax CXOTHBIX
JJIEMEHTOB (IEOYHBIE M IIENIOYHO3EMEIbHbIE METallIbl, TaJIOTeHbl, MHEPTHBIE Ta3bl).
DJeMEHTBI, KOTOpbIE 00pazyoT aM(OTEPHBIE OKCUABI M THJIPOKCHIbI

3.2

[lepmonnueckuit  3akoH.  [lepuoguyeckas  cucTeMa  XMMHMYECKMX  DJIEMEHTOB
J.U. Menneneea. Kopotkonepuoanas u JumHHonepuoaHas ¢opmsl Ilepuoamueckoit
cucreMbl xumudeckux snemeHToB .M. Menneneesa. Ilepuoaer u rpynmnsl. @usnyeckuit
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHOA U TPYIIIBI JIEMEHTA

33

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTpoHbl. CTPOEHUE 3JIEKTPOHHBIX
obomouek aromMoB TepBbIX 20 XUMHYECKHX dJeMeHTOB Ileproandeckoil CHCTEMBbI
J.. MenneneeBa. XapaKTE€pUCTUKA XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOKEHUI0 B

IIOTIIILIQ
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Kon

3.5

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3J1€eMEHTOB. MloHHas CBsA3b

3.6

Crenens okuciieHus. OKHCIUTEIbHOBOCCTAHOBUTEIBLHEIC PCaKIunu. Hpoueccm OKHUCJICHUA U
BoccTaHOBICHMA. OKHMCIUTEIIM U BOCCTAHOBUTEIIH

3.7

XUMUYEeCKUH OKCIICPUMCHT. H3Y4YCHUC o6pa3u013 BCIICCTB MCTAJIJIOB KW HCMCTAJIJIIOB,
BSaHMOHeﬁCTBHC TUAPOKCHIa HIHUHKa C pPaCcTBOpPaMU KHCIOT H menoqeﬁ, IMPOBCACHUC
OIIBITOB, HWJUIIOCTPUPYIOIIHUX TMPUMCPBI OKUCIUTCIIBHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ

(ropeHue, peakliuy pa3iokKeHMsl, COEIMHEHNUS)

KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

BemectBo n xummnyeckas peakuus. [losropenue

1.1

Hepnonnqecm/lﬁ 3aKOH. HepI/IO,I[I/ILIeCKaH CHUCTCMa XUMHNYCCKHX JJICMCHTOB
HI/I MeHI[eJ'IeeBa. CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B U3MEHECHUH CBOMCTB XMMHYECKUX
OJICMCHTOB IICPBLIX TpéX Nepruoa0B, Kajlind, KaJIbIHUA U UX COGILI/IHGHI/Iﬁ B COOTBECTCTBHH C
ITIOJIOXKCHHUEM 3JICMCHTOB B HepHOI[H‘ICCKOﬁ CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHABl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIUIMUECKHX PEHIETOK,
3aBUCUMOCTbH CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKON PEMIETKA U BUJA XUMUYECKON
cBsa3u. Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB (MEeXIyHapoaHas U
TpUBHaJbHASA). XHMHUYECKHE CBOWCTBA BEIECTB, OTHOCSIIMXCS K pa3IMYHBIM KjaccaMm
HEOPraHUYECKUX COCAMHEHUN, TEHETUYECKAsl CBsI3b HEOPraHUYECKUX BELIECTB

1.3

Knaccudukanys XUMHUYECKUX peakiuil MO pa3Iu4yHbIM MpU3HAKaM (IO YHMCIy U COCTaBy
YYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo M3MEHEHHIO CTereHeH
OKHCJICHUSI XMMUYECKHX 3JIEMEHTOB, TI0 00pPaTUMOCTH, [0 YYaCTHIO KaTainu3aropa). OK30- U
SHAOTEPMHUUYECKHE pPEaKIMM, TEPMOXMMHUUYECKHE ypaBHeHHUsA. [loHATHE O CKOpOCTH
XUMHUYECKON PEAKINU

1.4

[TousiTue 00 O6paTI/IMBIX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIHUAX. IIonsaTHE O TOMOTEHHBIX
U I'CTCPOIrCHHBIX PCAKIHUAX. [ToHsiTHE O XUMUYECKOM paBHOBCCHUHU. q)aKTOpLI, BIHAOIIMWEC Ha
CKOPOCTH XHUMHYISCKOM PECAKIIMHN U ITOJIOKCHUC XUMHNYCCKOTI'O PaBHOBECHU A

L.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pc€aKknuu, BHCKTPOHHBIﬁ O0ajaHC OKMCIIMTEIBHO-
BOCCTAaHOBUTEIBHOMU PCaKIuu. CocraBieHue ypaBHCHI/Iﬁ OKHCIIHUTCIIbHO-BOCCTAHO-
BUTCJIBHBIX peaKuHﬁ C MCIIOJIB30BAHUEM MCTOAAa SJICKTPOHHOI'O OanaHca

1.6

Teopust 2MEKTPONIUTUYECKON AMCCOLMALMM. JJIEKTPOJIUTBI U HEIIEKTPOJINTHL. KaTnoHsl,
aHUOHBL. MeXaHU3M NHMCCOLMALMK BEIIECTB C PA3JIMYHBIMUA BUJAMHM XUMHUYECKOHN CBS3H.
Crenenp aucconuanuu. CuiabHble U cia0ble AJIEKTpONUTHI. Peakiyuu noHHOro oOMeHa.
VYcnoBus mpoTeKaHUsi peakuuil HOHHOrO OOMEHa, IOJIHbIE U COKpauléHHbIE HOHHBIE
ypaBHeHHs peakuuidl. CBOHCTBa KHCIOT, OCHOBAaHUI W cojel B CBETE MpEJCTaBICHUN 00
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IIpoBepsieMblii 3JIEMEHT COIePKAHUS

OT BO3JEHCTBHS PA3IUYHBIX (PAKTOPOB; HCCIEIOBAHUE 3JEKTPOIPOBOAHOCTH PACTBOPOB
BEIIECTB, NpOIlecca IUCCOIMALMN KUCIIOT, IeIoYel U colieil (BO3MOXKHO HWCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEICHUE OIBITOB, WILIIOCTPUPYIOIIUX MPHU3HAKU TPOTECKAHUS
peakiuii HOHHOTO oOMeHa (0Opa3oBaHME OCalika, BBIJCIICHHE Ta3a, 0Opa3oBaHHUE BOJIBI);
OIIbITOB, HWJUIIOCTPUPYIOIIHUX TMPUMCPBI OKUCIUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKLII/Iﬁ
(ropeHHe, peakIuy pa3ioKeHUs, COSMHCHNS ); paclio3HaBaHHE HEOPTaHMYECKUX BEIIECTB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI; PEIICHHE YKCICPUMEHTAIBHBIX 337134

HewmeTamis! u ux COCAUHCHUA

2.1

OO1w1ast XxapakTepucTUKa ratoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIIEHU
okucineHus. CtpoeHue u (Qusnyeckre CBOWCTBA MPOCTHIX BELIECTB — TIaJOr€HOB.
XUMUYECKHE CBOMCTBA Ha MpUMEpE XJiopa (B3auMOJIEHCTBUE C METallJlaMU, HEMETallaMH,
menoyamu). Xuopoogopos. ComnsHass KHCIOTa, XUMHUYECKHUE CBOWCTBA, IOIY4EHHE,
IpuMeHeHue. JlelicTBue Xjopa M XJIOPOBOJOPOAA HAa OpPraHu3M 4YelloBeka. Baxuelmue
XJIOPHUJIBI U UX HAXO0XACHHUE B IPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue 1 pU3nuecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIOPOAa M Cepbl. AJIOTPONHBIE MOAM(UKAMM KUCIOPOJAa U cepbl. XHUMHYECKHE
cBoiicTBa cepbl. CepoBOIOPO, CTPOCHHE, (DU3UUECKHE W XUMUYECKUE CBOMCTBA. OKCHJIBI
Ceppl KaK MPEJCTAaBUTENM KHCIOTHBIX OKcHIOB. CepHas KHCIIOTa, (U3HYECKHE U
XMMHYECKHe CBOMcTBa (00IIME Kak IMpeACTaBUTENs Kjlacca KHUCIOT U cneuuduyeckue).
XUMHUECKUE peaKIiH, JeXkKallie B OCHOBE MPOMBIIIJIEHHOT0 Ccroco0a MOoay4YeHus: CepHOU
kucnoThl. [Ipumenenue. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs peaklus Ha CyJb(aT-uoH.
HaxoxneHnue cepsl 1 €€ coeAMHEHUH B MPUPOJIE. XUMUYECKOE 3arpsI3HEHUE OKPYIKaoIen
CpeAbl COETUHEHMUSMHU cepbl (KUCIOTHbIE JOXKIHU, 3arps3HEHUE BO3AyXa M BOJOEMOB),
COCOOBI €ro NMpeI0TBPaIeHUs

2.3

OO6mass xapakTepuctuka »3jaeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHMs. A30T, pacnpocTpaHeHHe B NpUpojae, (pU3HUecKue U
XUMHYeckre cBoicTBa. KpyroBopor aszora B mnpupoge. AMMHaK, ero Qusnyeckue
U XUMHUYECKUE CBOICTBA, MOJy4eHHE U npuMeHeHue. Coau aMMOHHUA, UX (U3NYECKUE U
XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHMSI. A30THast
KHCJIOTa, €€ MoslyueHue, (pu3nueckue u XMMU4Yeckue cBoiicTBa (o0mme Kak MpeacTaBUTeNs
KJ1acca KUCIIOT U crieruduyueckue). Mcrnonp30BaHne HUTPATOB U COJIEH aMMOHHMSI B KaUeCTBE
MUHEPAJIBHBIX y100peHui. XUMUUECKOe 3arpsi3HeHUE OKPYKarolllel cpe/ibl COeTUHEHUSIMU
a30Ta (KMCJIOTHBIE JIOK]U, 3arpsi3HEHNE BO3/yXa, MOYBbI M BOJOEMOB)

24

®ocdop, amtorponnsie Moaudukanuu docdopa, puzndeckue U XUMHUYECKHE CBOICTBA.
Oxcun dochopa(V) u docdopHas kucnora, (uU3MUECKHUEe W XUMHUYECKHE CBOMWCTBA,
nosiydenue. VMcnonb3oBanue pochaToB B KauecTBE MUHEPAIBHBIX YI0OpEHHI

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHble CTEMEHW OKHUCIEHUS. YTJIepoid, auIOTpONHble Moaudukanuu, pac-
MIPOCTpaHEeHUE B MpUpoje, GU3NYECKnue U XUMHYecKHe cBoiicTBa. Ancopouus. Kpyrosopot
yraepoaa B ipupojae. OKCUabl yriepoaa, ux Gusnueckue 1 XuMUYeCcKue CBOICTBa, 1eCTBHE
HAa JKMBbIE OPTaHU3MBbI, IOJIyYeHHE U MPUMEHEHHE. DKOJIOTHYECKHEe MTPOOJIeMbl, CBI3aHHbIE
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2.6

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

HepBOHa‘laﬂbHHe IOHATHS 00 OPraHu4YCCKUX BCHICCTBAX KAaK O COCAMHCHUAX YIJICPOda
(MeTaH, OTaH, 9TUJICH, alUCTWJICH, 3TAHOJI, TI'IMICPHUH, YKCYCHaA KI/ICJ'IOTa). HUx coctaB u
XUMHYCCKOC CTPOCHHC. [TousiTue 0 OMOJOTMYECKH Ba)KHBIX BCIICCTBAX: XHUpaAX, 6CJIK3,X,
YrJICBOJAAX — W UX POJIM B KHM3HH YCIIOBCKA. MaTepI/IaJIBHOC CAWHCTBO OPraHUYCCKUX U
HCOPIraHUYCCKUX COCI[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢usnyeckue M XHUMUYECKHE CBOWMCTBA, IMOJyY€HHWE U MPHUMEHEHUE.
Coenunenus kpemHuss B npupone. OOmme npencrtaBieHus o0 okcuuae kpemHus(IV)
U KpeMHHUEeBOM KkuciioTe. CWIMKATBI, UX HCIOJIb30BaHHWE B OBITY, MEIUIIMHE, MPOMBIII-
JneHHocTU. BakHeililine cTpouTesabHble MaTepualbl: KepamMHKa, CTEKJIO, LIEMEHT, OeTOH,
xene300eToH. [IpoGneMbl G€30MacHOro HKCIOJIB30BAHUS CTPOUTENBHBIX MAaTepUajoB B
MOBCEHEBHOM JKH3HU

2.8

XUMHUECKUI SKCIEPUMEHT: H3yuyeHHe O0Opas3loB HEOpPraHMYECKUX BEIECTB, CBOMCTB
COJISIHOM KHUCJIOTHI; IIPOBEICHHE KaueCTBEHHBIX PEaKLUUi Ha XJIOPUI-HUOHBI U HaOIrOAEeHUE
MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaXaromue (pu3nmuecKue U XUMHUYECKHE CBOWCTBA
raJIOr€HOB U UX COEMHEHUH (BO3MOKHO UCII0JIb30BAHKE BUIEOMATEPUAIIOB); 03HAKOMJICHHE
c o0pa3uamu XJOpPUIOB (TaJOreHUIOB); O3HAKOMIIEHHME C oOpa3uamu cepbl u €€
COEMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEPHATIOB); HAOJIIOJEHHE IMpoliecca
oOyrIMBaHUs caxapa TOJ JeHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3y4CHHE
XUMHUYECKUX CBOWCTB Pa30aBIIEHHON CEpHON KUCIOThI, IPOBEACHUE KaueCTBEHHOM peakuu
Ha cynb(haT-uOH U HAOMIO/IeHHE NPU3HaKa e€ NPOTEKAHUs; O3HAKOMIIEHUE C (PU3HMUECKUMHU
CBOMCTBaMHM a30Ta, Gocdopa U UX COeNMHEHUH (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPH-
asoB), oOpaslmaMu a30THBIX M (POCPOpPHBIX yAOOpPEHHI; TOJNyYeHHE, COOMpaHue,
pacrno3HaBaHHE U U3y4Y€HUE CBOWCTB aMMHUaKa; MPOBEJCHNE KaueCTBEHHBIX peaKIIMi Ha HOH
aMMOHMS M (ochaT-uOH U U3yYEHHE IPHU3HAKOB HX TMPOTEKaHWs, B3aMMOJEHCTBUE
KOHIICHTPUPOBAHHOW  a30THOM  KHMCIOTBI C MeAblo  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); M3y4YE€HHE MOJENeH KPUCTAJUIMUECKUX PEIETOK anMmasa, rpadura,
dbymnepeHa; O3HaKOMJIEHHE C  TPOIECCOM  aJCOpPOIMU  PAaCTBOPEHHBIX  BEIECTB
aKTUBUPOBAaHHBIM yIJIEM M YCTPOMCTBOM MpPOTUBOrasa; IOJIyuyeHHe, CcoOHupaHue,
pacro3HaBaHME€ M W3Y4YEHHE CBOMICTB YIVIEKHCIIOTO ra3a; IPOBEICHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT- M CHUJIMKAaT-MOHbI M H3y4YEHHE IPU3HAKOB HX MPOTEKAHUS;
O3HAKOMJICHHUE c MPOAYKIIHMEN CHUJIMKAaTHOMN MIPOMBIIUIEHHOCTH; pelieHue
SKCIIEPUMEHTAIBHBIX 3a4a4 10 TeMe «BaykHel e HeMETaJlJIbl U UX COEAMHEHUS

Mertannsl 1 uX COCIUHECHUA

3.1

OO6m1ast XxapaKTepruCTUKa XUMUIECKHUX PJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU WX TIOJIOKCHHS
B [lepuoanueckoit cucteMe xuMuueckux 351eMeHToB .M. MenneneeBa u CTpOEHUSI aTOMOB.
Crpoenue metaiioB. Merayuinueckasi CBsI3b U METaJUIMUecKasi KpUCTANIMYEeCKasl peiiérka.
DIEKTPOXUMHUYECKUH PsiJi HAPSYKEHUH METAJIOB

3.2

dusnueckue ¥ XMMHUYECKUe CBOWCTBa MeTaioB. OO0Imue crocoObl MOJyuYeHHUs] METaJIOB.
[loHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl
(cTasnb, YyryH, JIOPATIOMUHMN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH

33

[Ilenounble MeTaIbl: noJ0keEHKE B [leproanueckoit cucteMe XMMUUYECKUX 3sieMeHToB 1. 1.
MenzeneeBa; CTpOCHUE UX aTOMOB; HaxO0XKJIeHUE B Npupoac. PU3NYECKUE U XUMUYECKUE
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dusnueckue U XUMUUECKHE CBOMCTBA MarHus U Kanblivd. BaxkHel e coeIMHESHUS KAIBINS
(oxcua, ruapokcua, cosn). JKECTKOCTh BOJBI M CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHuil:  nonoxenue B [lepuogudeckod  cucTeMe  XMMHYECKHMX — JJIEMEHTOB
JI.1. MenneneeBa; CTpoeHUE aTOMa; HaxOxXKJIeHUE B Ipupone. Pusnueckue U XMMHYECKUE
CBOMCTBa ATIOMUHMSA. AM(OTEpHbIE CBOICTBA OKCHIA Y THIPOKCU 1A ATTFOMUHMSI

3.6

Kenezo: monoxenue B Ilepuonuueckoit cucreme xumudeckux syemeHToB J[.M. MeH-
JiesieeBa; CTPOEHUE aToMa; HaXOoXAeHUe B npupojae. Pu3nueckue 1 XMMUYECKUE CBOMCTBA
xenesza. Oxenpapl, rugpokcuasl U conu xene3a(ll) u xenesa(Ill), ux cocras, cBoiicTBa U
MOJTyYCHUE

3.7

XUMUYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C O0OpasllaMd METa/lIOB W CIUIABOB, WX
(U3MYECKUMH CBOWMCTBAMHU; W3YYCHUE PE3YJIbTATOB KOPPO3HH METALIOB (BO3MOXKHO
UCIIOJIb30BAHUE BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHAA KaJbIIHsI
Y HaTpHsl ¢ BOJOM (BO3MOYKHO HMCIIOJIb30BaHUE BUACOMATEPHAJIOB); HCCIICIOBAHUE CBOMCTB
KECTKOM BOJBI; TpoIlecca TOPEHHs >Kele3a B KHCIOPOAE (BO3MOXHO HCIIONBb30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHUS KAYECTBEHHBIX pPEaKIUi HA WOHBI (MarHus,
KaJIbIIMS, aTlOMUHMS, ITMHKa, xkene3a(ll) u xenesa(lll), meau(Il); HabmroaeHue U onrcaHue
MPOIECCOB OKpAIIMBaHUS ITUIAMEHH HMOHAMM HATpUs, Kaluusg M Kalublus (BO3MOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPUANIOB); HCCICIOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
ATIOMUHHUS W TUAPOKCHIA IIMHKA;, PpEHICHHE OJKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«BaxxHeiine MeTauIbl U UX COCTUHCHUSD)

XHMMS M OKpYXKaromas cpeaa

4.1

HoBble maTepuansl ¥ TexHosormud. BemectBa M Marepualibl B MOBCEIHEBHOM KU3HHU
yesoBeKa. XUMHUS U 310pOBbe. be3omacHoe NCIoIb30BaHUE BEIIECTB U XMMUYECKUX PEAKIIUI
B ObITy. [lepBas moMoIIb MPH XUMUYECKUX 0)KOTaX M OTPABIICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKOM TI'PaMOTHOCTH. XHMHMUYECKOE 3arps3HEHHE OKpYXKarollel CpeJibl
I[MTAK. Ponp XumMHM B pelICeHMM SKOJIOTHYECKUX mpobineM. IlpupoaHble HCTOUHUKHU
YTJI€BOAOPOIOB (Yrojb, IPUPOAHBIA Ta3, He(Th), MPOIYKTHl UX MEepepaboTKH, UX pPOJb B
OBITY U IPOMBIIIIIEHHOCTH

4.3

XHUMUYECKUU 9KCIICPUMCHT:. U3Y4YCHHC 06pa3u013 MaTcpHraJioB (CTGKJ’IO, CIljiaBbl MCTaJIJIOB,
ITOJIMMCPHELIC MaTepI/IaJ'IBI)
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ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI OCBOCHUS OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOT0 0011ero oopaszoBanus Ha ocHoBe PI'OC

IIpencrasnenue:

1.1

O T[03HABAEMOCTH SIBJICHMM MPUPOIbI, NOHUMaHHE OOBEKTUBHOMN
3HAUMMOCTH OCHOB XHMMHYECKOW HAayKd KakK O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIed KyJIbTyphl M IPAaKTHYECKON
NeSITeIbHOCTH 4YeJOBEKa B YCJIOBHUSAX COBPEMEHHOIO OOIECTBa;
IIOHUMAaHNE MECTa XMMUU CPEIN IPYTUX €CTECTBEHHBIX HAyK

1.2

0 HAyYHBIX METOJIaX MO3HAHUS, B TOM YHUCIIE SKCIIEPUMEHTAIBHBIX U T€O-
PETHUECKUX METOJIaX MCCIICOBAHMS BEIIECTB U U3YUCHHS XUMHUECKUX
peakInii; yMEHUe UCTIOIb30BaTh MOJIEIH JJIsl OOBSICHEHUSI CTPOCHUS aTO-
MOB M MOJIEKYJ

1.3

0 chepax mpodecCHOHATIBHON IeATETbHOCTH, CBSI3aHHBIX C XUMUEH U CO-
BPEMCHHBIMHU TCXHOJIOTUAMUA, OCHOBAHHBIMH Ha JOCTUKCHUAX XUMHUYICC-
KOW HayKH, YTO TO3BOJUT OOYYAIOIIMMCSl pacCMaTpUBaTh XUMHUIO KaK
cdepy cBoeit Oyaymieil mpohecCuoHaNbHOM NeATEeNbHOCTH U CAENaTh
OCO3HAHHBII BBIOOP XMMHUHU KaK MPOQUILHOTO IpeaMeTa IpH Nepexoie
Ha ypOBEHb CpeaHeEro olIero oopa3oBaHus

Bianenne cucreMoM XMMHUYECKHX 3HAaHMM M yMEHUE IIPUMEHSATH
CHUCTEMY XMMHYECKUX 3HAHUI, KOTOpast BKIIOYAET:

2.1

BayKHEHIITE XUMHUYUCCKUE TIOHITHS . XUMHWYECKIH OJICMCHT, aTOM, MOJICKY-
J1a, BEIIECTBO, IPOCTOE U CIOKHOE BELLIECTBO, OHOPOIHAS U HEOJHOPO-
Hasi CMEChb, OTHOCHUTENIbHBIE AaTOMHAas W MOJIEKYJISIDHAas Macchl,
KOJIMUECTBO BEILIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBII 00bEM, OKCHUI,
KHCJIOTa, OCHOBaHUE, COJb (CpenHsis), XMMHUYECKas peakuus, peakluu
COCIMHEHUS, pPEeaKUUu Pa3JIOKEeHUs, PEaKIUU 3aMEIICHUs, peakIuu
oOMeHa, TerIoBor 3(h(heKT peaklnu, 3K30- U SHAOTEPMUUYECKUE PEAKLIUH,
pacTBop, MaccoBasi JOJs XHMHUYECKOTO DJJIEMEHTa B COEIUHEHHH,
MaccoBasi JI0Jisl U IPOIIEHTHAs! KOHILIEHTpAIHsI BEIIECTBA B PaCTBOPE, A7IpO
aToMa, JJICKTPOHHBIA CJIOM aToMa, aTOMHAas OpOWTalb, PaldyC aToMa,
BaJICHTHOCTb, CTETIEHb OKHCIICHMS, XUMHYECKas] CBSI3b,
AIIEKTPOOTPULIATENIBHOCTD, TIOJISIPHAsl M HEMOJISIpHAsT KOBAJICHTHAsS CBSA3b,
HOHHAasA CBA3b, MCTAJUNIMYCCKAsA CBA3b, KPUCTAIIMYCCKAsA peméTKa
(aTomHas1, MOHHAs1, METAJIIMUECKasi, MOJIEKYJISIpHAsi ), MIOH, KATUOH, aHUOH,
QNIEKTPOJIUT W HEDJIEKTPOJIUT, JJIEKTPOJIMTHYECKAs] —JUCCOLUALINA,
PEAKIIMHY MOHHOTO 00MeHa, OKUCIUTEILHO-BOCCTAHOBUTEILHEIE pCaKkuu,

/
JOKYM
3NEKTPO
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Kon
NPoBePSIEMOro
TpeOoBaHUSA

2.2

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJjibTaTaM 0a30BOro
YPOBH# OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBanusi Ha ocHoBe PI'OC

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUHU: 3aKOH COXPAHEHHS MaCChl, TIEPHO-
nndeckuit 3akoH .M. MenaeneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo

2.3

TCOPUU XUMHU: ATOMHO-MOJICKYJISIpHAsA TCOpU:, TCOPU
3JI€KTpOJIHTI/I‘iCCKOﬁ Jucconnanum

BJ'Ia,I[eHI/Ie OCHOBaMHM XMMHUUECKOM Ir'paMOTHOCTH, BKJ'II-O‘I&IOH.[CIZ:

3.1

YMEHME MPaBUIIbHO MCIOJIb30BaTh U3YUEHHBIE BELLIECTBA U MaTEpUAJIbI
(B TOM uMClie MUHEpAJIbHbIE YI00pEHHs], METAJUIbI U CIIJIaBbl, IPOYKThI
nepepadoTKK NPUPOIAHBIX UCTOYHUKOB YITIEBOJOPOJOB (YIJis, IPUPOA-
HOTO rasa, HeTH) B ObITY, CEIIbCKOM XO35HCTBE,
Ha MPOU3BOJCTBE M IIOHMMAaHUE 3HAYEHHUS KUPOB, OEJIKOB, YII€BOJIOB
JUIS OpraHU3Ma YeJIOBEeKa; yMEHHE IPOTHO3UPOBATh BIMSIHUE BEILECTB U
XMMHUYECKHX IIPOLIECCOB HA OPraHU3M YEJIOBEKa U OKPYXKAIOIIyHO

HIPUPOJIHYIO CPEY

3.2

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMU APYTUX yqe6—
HBIX ITPEAMCTOB

33

HaJIMYME ONbITa PAOOTHI C Pa3IMUYHBIMU HUCTOYHMKAMU MH(OpMaIK Mo
XUMUM (HaydyHas W HAy4yHO-TIIONMYJIIpHAs JMUTepaTypa, CIOBapH,
CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BCfIIECTBAX, HX
MPEBPAIICHUAX WU MMPAKTUICCKOM IMPUMCHCHUN U YMCHHEC UCIIO0JIB30BATh
eé I PCIICHU A y‘le6HO-H03HaBaTeHLHLIX 3aJa4

BitaneHne ocHOBaMH MOHATUITHOTO anmnapara ¥ CMUMBOJIUYECKOTO A3bIKa
XUMUH JJ1 COCTaBJICHUS (OPMYJT HEOPraHUUECKUX BEILECTB, ypaBHEHU I
XUMHUYECKHX peaklnii; ocHOBaMM XuMHueckoi HomeHknatypsl (IUPAC
Y TPUBUAIBHOM)

YMenue oOBACHATH CBS3b MOJOXKEHHUS dneMmeHta B [lepuomudeckoit
CUCTEME C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsal sapa, oO0miee 4Yucio
JJIEKTPOHOB), PpACHPEICICHUEM JJEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KA M KAIbIIUS

[IpencraBienue 0 NEpUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHUX
3JEMEHTOB (paJuyC aroMma, »BJIEKTPOOTPULATENBHOCTb), MPOCTHIX
Y CIIOKHBIX BELIECTB OT ITIOJIOKEHUS dJeMEeHTOB B llepmoanueckoi
cucTteMme (B MajbIX MEpUOAaxX U TJAaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO
CTPOEHUS aToMa

YMenue kinaccupuuupoBarh:

XUMHUYCCKUEC 3JICMCHTHI

HCOPTaHNYCCKUC BCIICCTBA

D

/
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Kon IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJjibTaTaM 0a30BOro
NPoBePSIEMOro YPOBH# OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
TpeOoBaHUSA OCHOBHOI0 00111er0 00pa3oBanusi Ha ocHoBe PI'OC
29 BUJ XMMHMYECKOH CBS3M M THI KPHUCTAJUIMYECKOM CTPYKTYpHl B
COETMHEHUSIX
8.3 XapaxkTep Cpe/ibl B BOJHBIX PacTBOpPaxX BEIIECTB (KUCIOT, OCHOBAHUH )
8.4 OKUCITUTENh U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBaTh (GU3MUECKrUe U XUMUYECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJOPOA, TpaduT, aamMa3, KpeMHHUH,
9.1 asort, docdop, cepa, xj0p, HATPHUM, KATUH, MAarHAK, KaJIbI[UH, aTFOMHU-
HUH, JKEJI€30)
CJIOHBIX BEIIECTB, B TOM YHCII€ UX BOJHBIX PACTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCUIBI U TUAPOKCHUIBI MeTaiuioB [-1TA
9.2 rpynn, amomunus, meau (11), nunka, xenesa (11 u 11I), okcnael yriaepona
) (IT u IV), xpemuus (IV), azora u docdopa (III u V), cepst (IV u VI),
CEpHHUCTasl, CEpHas, a30TUCTas, a30THadA, (pochopHas, yronpHas, KpeM-
HUEBAasi KUCJIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH
9.3 OT UX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT UX
) CBOMCTB, BO3MOXKHOCTh NMPOTEKAHUSI XUMHUYECKUX MPEBPAIEHUN B pa3-
JUYHBIX YCIOBHIX
10 YMeHHe COCTaBIATh MOJICKYJISIPHbIE M MOHHBIC YPaBHEHUS PEaKIui, B
TOM YHCJIE:
10.1 peakuuii H'OHHOTO OOMeHa
10.2 OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
103 WJUTIOCTPUPYIOLIUX XMMHUYECKUE CBOMCTBA M3YUYECHHBIX KJIACCOB (TPyI)
HEOPraHWYECKUX BEILECTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYIO B3aUMOCBSI3b MEXK]ly HUIMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
1.1 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYIO M MOJISIDHYKO MAacChl BEIIECTB,
’ MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUHN
11.2 MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSM XHUMHUUYECKUX PEAKIIUA U HAXOUTh KOJTUYECTBO BEIIECT-
’ Ba, 00bEM U MacCy peareHTOB WM MPOAYKTOB PEaKIHH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMHM METOJIJaMH HAyYHOTO TO3HaHUs (HaOIIOJeHUE, H3MEPEHHE,
1.1 OKCIIEPUMEHT, MOJICTUPOBAHKE) TIPU U3YICHUH BEIIECTB M XUMUIECKUX
’ SBIIEHUH; yMeHUE CHOPMYIHUPOBATH MPOOIEMY U MPEATOKUTh MyTH €€
perieHus
122 Oe3zomacHOi pPabOTBI ¢ XUMHUYECKMMH BEIIECTBAMHU, XHUMHUYECKOM
i IOCYIION U TA00PATOPHEIM QOOPYAOBaHUEM
4 NOKYM Epﬁa%ﬁwméggﬁnamoro oOplallieHus ¢ BeleCTBaMU, UCIIOIb3yEMbIMH B
O |BEKTPO 4pmquﬁ%wﬂn, HpilBI/IJIaMI/I HOBUG,Z[GHI/ISI B IEISIX COepeKCHHUS
| 310pOBbs M OKPYXKAIOLIEH | IPUPOJHON CpeAbl; IOHMMaHHE Bpea
EZEESI:' ?I\-OEf'Zoiog 2': .LFOEZ%BS\?@%%%S}%%EEIZI91B]|350§I%GI71CTBI/IH HA JKUBBIE OPTraHU3Mbl ONpPEENEHHBIX
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Kon IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJjibTaTaM 0a30BOro
NpoBepPsIeMOro YPOBH# OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
TpeOoBaHUSA OCHOBHOI0 00111er0 00pa3oBanusi Ha ocHoBe PI'OC

BEIECTB, CIOCOOOB YMEHBIIECHUS M TPEIOTBPAIICHHUS WX BPEIHOTO
BO3JICHUCTBUSA

Hanmune MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA W OCYHICCTBIICHUSA
CICAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

13

W3y4YeHUE M ONHUCAaHHE (PU3NYECKHX CBOWCTB BEIECTB; O3HAKOMJICHHE
13.1 ¢ pU3HYECKUMU u XUMHYECKUMH SIBICHUSIMU OIIBITEH,
WJUTIOCTPUPYIOLIKME MPU3HAKY MPOTEKAHUSI XUMUYECKUX PEAKLUA

13.2 M3y4eHue Croco0O0B pa3eICHHs CMeceit

MIOJIy4YE€HUE KUCIIOPOAA U U3YyYEHHUE €ro CBOMCTB; MOIYYEHHE BOAOPOAA
13.3 Y U3YYEHHUE €T0 CBOMCTB; MOIYyYEHHUE YIVIEKUCIIOTO ra3a U U3y4YEHHUE €T0
CBOMCTB; ITIOJy4YE€HNE aMMHAKA U U3Y4YECHHE €T0 CBOMCTB

IIPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHOM MacCOBOM  AOJeH

13.4 .
pacTBOPEHHOTO BELIECTBA

NpUMEHEHHEe MHIUKATOPOB (JJaKMyca, MEeTHIIOpaHka 1 (heHopTanenHa)

13.5 .
JUISL OLIPEJIENICHUS XapaKTepa Cpeibl B paCTBOPax KUCIOT U LIEN0Yel

MCCIICZIOBAHHUE U ONMCAHUE CBOMCTB HEOPTaHMYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB; M3YY€HHME B3aMMOJCHCTBHUSI KUCIOT C MeETalaMH, OKCHUIaMU
METAJIOB, PAacTBOPUMBIMU ¥ HEPACTBOPUMBIMH  OCHOBAHHUSIMH,
COJISIMM; ITOJTyYEHUE HEPaCTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOTO
MeTajljja JAPYTMM M3 pPacTBOpa COJHM; HCCIIEIO0BaHHE aM(pOTEPHBIX
CBOMCTB THAPOKCHIOB aTFOMUHUS U ITUHKA

13.6

pElIeHNE HKCIIEPUMEHTANBHBIX 3aJa4d Mo TeMaM: «OCHOBHBIE KIIACChI
HEOPTaHWYECKUX COCAMHEHUIN»;, «DIIEKTPOIUTHUYECCKAS TUCCOIUAIUS;
«Baxkaelme HeMeTannbl U UX COCAWHEHUM, «BakHeime MeTalibl
U UX COCIUHEHUS

13.7

XUMHYECKHE IKCIIEPUMEHTHI, WIUTIOCTPUPYIOIINE IPU3HAKHA TPOTCKAHUS
peakuuii MOHHOrO OOMEeHa; KayeCTBEHHBIE peaKkIMH Ha MPUCYTCTBYIO-
M€ B BOJHBIX PACTBOPAX MOHBI: XJIOPUA-, OPOMUI-, UOAUI-, CYTbdaT-,
docdar-, xkapOOHAT-, CHIMKAT-aHUOHBI, THAPOKCHU]I-MOHBI, KATHOHBI
aMMOHMSI, MarHus, KaJblUsi, aJlOMUHUSA, Kene3a (2+) u xenesa (3+),
Meu (2+), TMHKa

13.8

14 YmMmenue:

NpPEJCTaBIsATh  Pe3yabTaThl JKCIEpUMEHTa B (opMme BBHIBOJIOB,
14.1 JI0Ka3aTeNbCTB, Ipa@UKOB M TaOJNMI U BBISIBIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU

YCTaHABJIIMBATH CBA3U MECKAY PCAJILHO Ha6J'IIO)IaeMI)IMI/I XUMHUYCCKUMH
14.2 ABJICHUSAMU W TIpOoLECCaMH, IMPOUCXOAAIINMU B MAKpPO- U MUKPOMHUPCE,
0OBACHATH IMPUYNHBI MHOTOOGpaSI/IH BCIICCTB

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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HHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYIZAPCTBEHHOM 3K3AMEHE 110 XUMUH

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

HepBOHa‘laﬂbHHe XUMHUYCCKHUC ITOHATHUA

1.1

Yuctele BemecTBa U cMecu. CocoObl pa3/ieieHus: cMecei

1.2

ATOMEI 1 MOJICKYJIbI. Xumudeckue 3j1eMeHThl. CHMBOJIBI XMMHUYECKHX DJIEMECHTOB. HpOCTBIe
M CJI0KHBIC BCIICCTBA.

1.3

Xumuueckast popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX 371eMeHTOB. CTENeHb OKHCICHHS

1.4

3aK0OH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTenbHasgs atomMHass macca. OTHocHTEIIbHAs
MOJICKYJISIpHAsI Macca. MaccoBas 1oasg XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUU

1.5

KonuuectBo BemiectBa. Monbs. Momnsipaas macca. Momnsipasiii 00bEM razoB. BzaunmocBsizb
KOJIMYECTBA, MACChI M YUCJIa CTPYKTYPHBIX €MHHUII BEIECTBA

1.6

duznyeckre W XUMHYECKHE SBJICHHA. XUMHYECKas peakuusa " eé IMPU3HAKH. 3akon
COXPAaHCHUA MAaCChl BCIICCTB. XnuMHuyecKkue YpaBHCHUA

[lepuonuueckuii  3akoH u  llepronuueckas cuCTEMa  XUMHYECKHUX  DJIEMEHTOB
J.. MenneneeBa. CTpoeHHre aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepmoauueckas cucrema XxuMmuueckux sieMeHToB [I.M. Menne-
neeBa. [lepuonbl u rpynmnsl. GU3nUecKuil CMBICI NOPSJKOBOTO HOMEPA, HOMEPOB NEpUOAA
Y TPYIIIBI DJIEMEHTA

2.2

Crpoenue aromoB. CocTtaB aTOMHBIX sjiep. M3otomnbl. DnekTpoHbl. CTpoeHue IeKTPOHHBIX
obOomouek atoMoB TepBbIX 20 XUMHYECKHX OJJIeMEHTOB Ileproaudeckoit CcHUCTEMBI
H.1. Menneneea

2.3

3aKOHOM€pHOCTI/I B M3MCHEHHU CBOMCTB XMMHYECKHX 3JICMCHTOB MEPBLIX TpéX nepruoaos,
Kajius, KaJdbIus (pazmyca ATOMOB, JJICKTPOOTPULATCIIBHOCTHU, METATINIMYCCKUX U HEMETAII-
JIMYCCKUX CBOfICTB) n ux CO@HHHGHHP’I B COOTBCTCTBHHU C ITOJOKCHUEM BJICMCHTOB B Hepno—
,HH‘ICCKOﬁ CUCTEMC U CTPOCHUECM UX aTOMOB

CtpoeHue BemiecTra

3.1

Xumuueckas cBs3b. KoBaieHTHas (HOJ'IHpHaH u HCHOJIHpHaH) CBA3b. 3J'IeKTpOOTpI/II_[a-
TEIbHOCTh XUMHUYECKUX 3JIeMEeHTOB. MoHHas cBsI3b. MeTammyecKkas CBI3b

3.2

Tunsl kpucTayinyeckux pemeToK (aToMHas, WOHHAs, MeTaJUIMYecKas), 3aBUCHUMOCTH
CBOMCTB BEILECTBA OT THIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxueimue OpeACTaBUTCIIM HCOPraHMYCCKUX BECIICCTB. Hemeramnmel 1 nx COCOAUHECHNS.
Mertannsl 1 uX COCINMHECHUA

4.1

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHX COSAMHEHUI: OKCHIOB (coneobpa-
3YIOIINE: OCHOBHBIE, KUCIIOTHBIE, aM(OTEpPHBIE) U HECOIE00pa3yrolie; OCHOBaHHUH (EN0Un
¥ HEpaCTBOPHUMBIE OCHOBAHHMS); KUCIOT (KUCIOPOJICOIEpKAIIUE U OECKUCIOPOIHBIE, OJTHO-
OCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CpeTHUX U KHCIIBIX)

4.2

dusnueckue U XMMHUYECKHE CBOWCTBA MPOCTHIX BELIECTB-HEMETAIOB: BOJOPOJA, XJIOpa,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepoia, KpeMHHS

duznyeckre 1 XUMHUUYECKHE CBOMCTBa MMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA, HATpPHA, Ka-
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JUS, MarHUSL M KaJbLMs, QJIOMMHMY, XKelle3a. OJIEKTPOXMMHMUYECKUH psii HalpsyKeHUN

ARKYMEHT NOANUCAH
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Kon

4.5

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

dusnyeckue 1 XMMUYECKHE CBOMCTBA OKCUA0B HeMeTaioB: cepsl (IV, VI), azora(ll, IV, V),
dhochopa(Ill, V), yraepona(ll, IV), kpemausa(IV). [Tonydenne okcuaoB HEMETAIIOB

4.6

Xumuyeckne — cBoiictBa  okcunoB:  MeTauioB IA-IIIA rpymn, 1unka, wmemu(Il) wu
xeneza(ll, [IT). [Tonyyenne okcuaoB METAIIIIOB

4.7

XUMUYeCKHE CBOMCTBA OCHOBAHUN U aM()OTEPHBIX TMIPOKCHIOB (Ha MpUMEPE THAPOKCHIOB
ATIOMUHMS, XKene3a, nHka). [lonyderne ocHOBaHMIA U aM(OTEPHBIX THIPOKCHIIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJOPOIHON, CEPHUCTOM,
CEepHOM, a30THOHU, (hochopHOM, KPeMHHEBOH, yroibHOW. OcoOble XMMHUYECKHE CBOMCTBA
KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KUCJOT. IlosydeHne Kuciaor

4.9

OO61ue xuMUYecKue cBoicTBa cpenHux coneil. [lomyuenue coneit

4.10

[Monyuenue, cobupanue, paco3HaBaHKe BOJOPO/Ia, KUCIOPOa, aMMHaKa, YIJICKHUCIOro rasa
B 1aboparopuu

4.11

HOJ'Iy‘lCHI/IC aMMUMakKa, cepHoﬁ U a30THOH KHCIOT B IMPOMBIIIJIICHHOCTH. O6H.[I/Ie CII0COOBI
IOJIYYCHH S MCTAJIJIOB

4.12

I'eneTrmueckas CBA3b MCXKY KilaCCaMU HCOPTaHNUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHYECKHE pCaKInuu

5.1

Knaccudpukanys XxuMuU4ecKUX peakUuui MO pa3IM4HbIM IPU3HAKaM: [0 YHUCIY U COCTaBYy
YUYaCTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY Y(PQEKTy, M0 HM3MEHEHHIO CTEeTeHEeH
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB

5.2

TennoBoii >PPeKT XUMHUECKON peakiul, TEPMOXUMHUYECKHE ypaBHEHHUSA. DK30- U SHO-
TEPMHUUYECKHE peaki. TepMOXUMHUECKUE YPaBHEHUS

5.3

OKHUCIINTENIbHOBOCCTAHOBUTEIIbHBIC peakiui. OKUCIUTENN U BOCCTaHOBUTENH. [Iporiecch
OKHCJICHHSI M BOCCTAQHOBJICHHsI. DJICKTPOHHBIA OaJlaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOMN
peakinuu

54

TeOpI/I}I 3J'ICKTpOJ'II/ITI/I‘-IeCKOI71 JAUCCOLMaIIU. KaTI/IOHH, AHUOHBEI. 3J'IGKTpOJ'II/ITLI H HCOJICKTPO-
nuThl. CUIbHEIC U cIa0ble OJICKTPOJIUTHI. Cremnenb Aucconranmn

5.5

Peakuuu nonHoro ooMeHa. Y ciaoBusl MPOTEKaHUs peaklMi HOHHOTO OOMEHa, MOJIHBIE U CO-
KpalEHHbIE HOHHBIC YPABHEHUS PEAKIIUN

XUMUs ¥ OKpy’Karolas cpena

6.1

BemecrBa n MaTcpurajibl B IMOBCEIHEBHOM KM3HU YeJIOBEKa. be3omacHoe HCIOIb30BaHUE
BCIICCTB U XUMHNYCCKHUX pCaKI_II/Iﬁ B na6opaTop1/H/1 u 6BITy. HepBaﬂ nmomMouib Mpru XUMHYCCKUX
0XKOrax U OTPaBJICHUAX

6.2

XUMUYECKOe 3arps3HeHHE OKpYKaolled cpeabl (KUCIOTHBIE 0K, 3arps3HEHHE MOYBbI,
BO3JlyXa M BOJOEMOB), crocoObl ero mnpenorspamieHus [IpenenbHas nomycTtumasi KOH-
nentpanus BemectB (I1K). Pons XxumMun B pelieHUn 3KOJIOIMYECKUX MpoOieM. Y cuiieHue
NapHUKOBOTO Y deKTa, pa3pylieHne 030HOBOTO CII0s

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yrieposia, KpeMHHSI U UX COETMHEHUH B OBITY, MeIu-
LIUHE, IPOMBIIIIEHHOCTH U CEIbCKOM X03sicTBe. [IpMeHeHe MeTalljIoB U CIUIaBOB (CTalb,
YyT'yH, JIOPATIOMUHHUM, OpoH3a) B OBITY M MPOMBIIIJIEHHOCTH UX coeanHeHuid. [lonsrue
0 KOPPO3MH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOPPO3HUH

6.4

[IpupoaHble MCTOYHHMKH YIIIEBOJOPOJOB (Yroiib, MPUPOIHBINA ra3, HEPTh), MPOAYKTHl HUX

/
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TICPCTPA0UTRIT (UCH:SMH), X POJIb B OBN'Y U IPOMBIINIJICHHOCTHU

6.5 3)

[ G OnBHTIEHGE MUHGAIHRT 00 OPraHWYECKIX BEIIECTBaX KaK O COSMHEHUIX yriepoaa (MeTaH,
1EKTP OHHEY BIQAMHACHIOaH0N, TMjilepyH, yKCycHas KucaoTa). [IoHATHe 0 GHOTIOrHYEcKH

at QEA260

BAKHBE: BOIICCEBAX KR OEIIKaX,, YIPIEBOAAX — U UX POJIU B KU3HH YEJIOBEKA




Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA

7 Pacuérsr:
7.1 1o hopMysIaM XUMHYECKUX COCTUHEHUN
7.2 Macchl (MaccoBOif) J10JIM PaCTBOPEHHOTO BEIIECTBA B pACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSAM

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE OOIIECTBO
«U3narensctBo «lIpocsemenne» 2024 ron

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A., AKIHOHEpHOE 0OIIECTBO
«U3narensctBo «lIpocsemenue» 2025 rox

tabmunpl: [lepuoamueckas cuctema xumudeckux snementoB /1. . MenneneeBa, Tabnuna

pPacTBOPUMOCTH, BHCKTpOXI/IMI/ILIeCKI/Iﬁ pAA HAIIPSAKCHHUA MCTAJIJIOB.

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

e Xwumwus. 8-9 knaccel. ba3oBblif ypoBeHb. MeTonndeckrne peKoMeHJallu1 K yueOHUKaM
INabpuensna O.C., OctpoymoBa WN.I'., Cnagkosa C.A. 2023.

e VYpoku xumuu B 8 kimacce. Metonudeckoe nocodue. O. C. ['abpuensna, U. I
Octpoymosga. ITpocsemenne 2022 roa. 978-5-09-094101-3

e 0. C.T'abpuensna, 1. B. Tpury6uak «Xumusa. COOpHUK 3a7a4 ¥ YIPaXKHEHUH. § Ki1accy.
[Ipoceemenne 2022 ron

e O.C.T'abpuensn, C. A. Cnagkos u ap. «XUMHUs B TecTax, 3a7a4yax, yIpaKHEHUAX.
VYuebnoe nocodbue k yueoHuky O. C. 'abpuensna. 8 kimacey». [Ipocsemenune 2021. 978-5-
09-088513-3

e Kysuenosa H.E., JleBkun A.H. 3amaunuk nmo xumuu, 9 k.- M.: Bearana-I'pad, 2019
e M.A.llatanoB Ypoku xumuu. Metoandeckoe nocodue 9 kinace - M.: 00O
Nznarensckuit nentp Benrtana-I'pad, 2010

e A.E.HaconoBa Xumus B Tabsmmiax 8 — 11 kiace. CnpaBounoe mocooue — M. Jlpoda,
2010
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1. Caiit Pemry BIIP xumus BNP-2025, Xumusa ana 8 knacca: 3aaHus, OTBETbI, PelleHns

2. Tazera «XuMusi» U caT A1t yunurtend «5 uay Ha ypok XUMHUN»

http://him.1september.ru.

3. Caiit Pemry OI'D xumust Or3-2025, Xumua: 3aaHuns, OTBETbI, PeLleHuns

4. Enunas komnekiusa LIOP: TlpenmeTHas koeKuus «XuMUS»

http://schoolcollection.edu.ru/collection/chemistry. http://rushim.ru/books/books.h

tm.
OnexkTpoHHast OMOIMOTEKa YIeOHBIX MAaTEpHAIOB 110 XUMHH Ha IOpTae

Poccuiickas sanexktpoHHas mkosia https://resh.edu.ru/

SIKmacc https://www.yaklass.ru/

Xumnueckuit paxynsrer MI'Y https://www.chem.msu.ru/

A S SN

Enunas komnexus unu@poBbix 00pa3zoBaTeIbHbIX pecypcoB —http://school-
collection.edu.ru/catalog/pupil/?subject=31

10. CeTb TBOpUECKUX yuHTeNeld. XuMo3a -http://www.it-
n.ru/communities.aspx?cat_no=4605&tmpl=com

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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https://chem8-vpr.sdamgia.ru/?ysclid=mcenvoqbnb164063715
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://chem-oge.sdamgia.ru/?ysclid=mcepq464f0550435901
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.chem.msu.ru/
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://school-collection.edu.ru/catalog/pupil/?subject=31
http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com
http://www.it-n.ru/communities.aspx?cat_no=4605&tmpl=com
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