MHMHHCTEPCTBO IMPOCBELEHNSI POCCHICKOH ®EJIEPALINA
MunucrepeTso o0pasoBanus 1 Haykn Pecny6auxn Mapuii 9a
Vupasaenue o6pasoanusi ropoackoro okpyra "Topoa Homxap-Ona"

MBOY "Cpeanss o6umeobpasoBareabHas mroJa NelS r.Homkap-Oan"

[TPUHATO COT'JIACOBAHO
pelIeHHeM METOIMYECKOro o0be/IMHeHHs 3amecTHIeNb AupexTopa no YBP
€CTEeCTBEHHBIX HayK 7%“3 —  Tonybesa O.B.
nporokon ot 29.08.2023 r. Nel 29.08.2023 r.
PABOYAS ITPOI'PAMMA
(ID 3411766)

yuebHoro npeamera «Xumus. bazosbli ypoBeHb»

Juis obydaromuxcs 8 — 9 kiraccos

Momkap-Oaa 2023



MUWHHUCTEPCTBO MPOCBEHIEHUS POCCUCKOM ®EJEPAILIUU
MunucrepcrBo oopa3oBanus U Hayku PecnyOaukn Mapwuii D
Ynpasiienne odpazoBanus ropojackoro okpyra "T'opog Homxkap-Oua"

MBOY "Cpennsisi 06meodpasoBaTteabHas mkoaa Nel5 r.Aomxap-Oibr"

I[MPUHATO COI'JTACOBAHO

peleHreM METOANYECKOr0 00bEeJMHEHUS 3amecturens aupektopa no YBP

€CTECTBEHHBIX HayK ['ony6esa O.B.

npotokoi oT 29.08.2023 1. Nel 29.08.2023 r.
PABOYASA ITPOTPAMMA

(ID 3411766)

y4yeOHoro npeamera «Xumus. bazoBblii ypoBeHb»

Ut oOyJaromuxcs 8 — 9 Ki1accoB

Homxap-Oaa 2023



MNOsSCHUTEJIBHAS 3AIIUCKA

[Iporpamma 1Mo XMMHU Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsI COCTaBJCHA Ha
OCHOBE TpeOOBaHMI K pe3yiIbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTENbHON MPOTrpaMMBbI
OCHOBHOro oomiero oOpazoBanus, npeacraBieHHbIx B ®I'OC OOO, a Takke Ha OCHOBE
¢denepanbHON paboyeil MporpaMMbl BOCHUTAHUS M € YYETOM KOHILENLUU NpPEnoJaBaHus
y4eOHOro nmpenmera «XuMus» B 00pa3oBaTeNbHbIX opranuzanusix Poccuiickoit deneparu.

[Iporpamma mo Xumum Ja€T mOpeicTaBiIeHHE O IeNsaX, oOweil crparerun oOydeHus,
BOCIIMTAHUS U Pa3BUTUS OOYYAIOIMXCS CPEICTBAMU Y4YEOHOIrO MpeaMeTa, YCTaHABIMBACT
o0s13aTeNbHOE MPEeIMETHOE COJEepkKaHUE, MPeyCMaTpUBaeT paclpeaeseHre ero 1o Kjiaccam M
CTPYKTYpUPOBaHUE [0 pa3jieiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPENENSIeT KOINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COIECPKAHUSA, PEKOMEHIYEMYIO I10CJIEI0BATENbHOCTD
U3YYEHHS] XUMHUH C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOTMKH Yy4eOHOro
Iporiecca, BO3pacTHBIX 0COOEHHOCTEH 00YJaromuXcs, OnpeaessieT BOSMOKHOCTH MpeaMeTa JUis
peanu3anuu TPeOOBAHHWM K pe3ybTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOI'O 0O0IIIEro 00pa3oBaHus, a TaKkkKe TPeOOBAaHUH K pe3ysbTaTaM 0OyueHUsI XUMUHU
Ha YypOBHE Leled H3ydeHus IMpeaMeTa U OCHOBHBIX BHUJAOB Y4e€OHO-IIO3HABaTENbHOU
JESITEIbHOCTH 00YYaroIerocs o OCBOCHUIO Y4€OHOT0 CO/IeP KAHUS.

3HaHUE XUMHH CIY)KUT OCHOBOM AJ1s1 (POPMHUPOBAHMS MUPOBO33PEHUST 00yUarOIIErocs, ero
MIPE/ICTaBICHUI O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEN
MIPEJCTABICHUS O B3aUMOIPEBPAILCHUAX SHEPTUU U 00 IBOJIIOLUH BEIIECTB B MPUPOJIE, O MYTSIX
pelieHrs Tria00albHbIX MpPOOJIeM yCTOMYMBOTO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUYECKON, MUILEBON M SKOIOTUYECKOi 0€301MacHOCTH, TPOOIEM 31paBOOXPAHEHHUSL.

N3yueHne xumuu:

CMOCOOCTBYET peaju3allid BO3MOXKHOCTEH JUISI caMOpa3BUTHUS U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 001Iel U PYyHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJl B (hOpMHUPOBaHNE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydaronmxcs,
HaBBIKOB ~ HMX  CaMOCTOSTENbHOM  yueOHOM  JeSTeNbHOCTH,  SKCIEPUMEHTAJIbHBIX U
UCCIIEI0BATEIbCKUX YMEHHUH, HEOOXOOUMBIX KaK B IIOBCEAHEBHOM JKM3HM, TaK U B
npodecCHOHaNbHOMN IeITeTbHOCTH;

3HAKOMUT CO CIEUU(PUKON HAYYHOrO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI I[€JIOCTHOIO
B3IJIs1/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM ATAIlOM B (JOPMUPOBAHUU
€CTECTBEHHO--HayYHOH I'PaMOTHOCTU 00yYaroIuxcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSAM, K IpHUpOZE, K 4YEIOBEKY, BHOCUT CBOH BKJIAaJ B HKOJOTMYECKoe 0Opa3oBaHUE
00y4aroIuXCs.

JlaHHble HampaBieHUs B OOYYEHHU XMMHU OOECIEUMBAIOTCS CHELU(UKON copepKaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS MEAarorHYecKd aJalTHPOBAHHBIM OTPAKEHUEM
0a30BO HAyKH XMMHUU Ha OINPEIeIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOILEro 0Opa3oBaHUS OPUEHTHPOBAH HA OCBOEHUE
00yJaroIUMHCs CUCTEMbl IEPBOHAYAJIBHBIX MOHATHH XMMUHU, OCHOB HEOPTaHUYECKOH XUMHUU U
HEKOTOPBIX OTAENbHBIX 3HAYMMBbIX IMOHATUH OPraHUYECKON XUMHH.

CrpykTypa colepxaHHs MPOrpamMMbl 10 XUMHM C(OPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ usyuenuro. ColepxaHue CKIAAbIBACTCA M3 CHCTEMBl MOHITUH O XMMHUYECKOM
9JIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATUH O XHUMHUYECKOH peakiuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpIaHW30BaHbl MO MPUHIMILY IOCIEJI0BATEIbHOIO PAa3BUTUS 3HAHMH Ha OCHOBE
TEOPETUYECKUX MPEACTABIECHUN Pa3HOI'O YPOBHS:



— aTOMHO--MOJIEKYJIIPHOT O YYEHHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EHHMsI O CTPOEHUH aTOMa U XUMHUUYECKOH CBS3U;

— MPE/CTABIICHUH 00 3JIEKTPOIUTHYECKON JUCCOIMALUU BEIECTB B pacTBOpax.

Teopernueckne 3HaHUS PacCMaTPUBAIOTCS HAa OCHOBE HSMIUPHUUYECKU IONYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pPa3BHBAIOTCA IOCIEAOBATEILHO OT OJHOTO YPOBHSA K Jpyromy,
BBINOJHSAS (YHKIUM OOBSICHEHHUS W IPOrHO3UPOBAHMS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHUS U TIOTYYEHHS U3y4aeMbIX BEILECTB.

OcBoeHHE mTporpaMMbl MO XUMHH CIIOCOOCTBYET (DOpMHUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTABJIAIONIEH HAay4HOW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW IIPUPOJBI,
LIEHHOCTHOI'O OTHOILEHUS K HAYYHOMY 3HAHHUIO U METOJlaM II03HaHUs B Hayke. M3ydyeHne xumun
MPOMCXOOUT C TMPHUBJICYCHHEM 3HAHUM W3 paHee M3YYCHHBIX YYEOHBIX TPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccoe» U «Pu3mnka. 7 Kiacey.

[Ipn u3ydeHnn XuMuM IpOUCXOoaAUT (OPMUPOBAHNE 3HAHUM OCHOB XMMHUUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUUECKON JEATEIbHOCTH YeJIOBEKa U KaK OJHOrO
13 KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. 3ajada y4eOHOro npeaMera COCTOUT B (OPMUPOBAHUU
CHCTEMbl XMMHUYECKHX 3HAHUH — BaXXHEWIIMX (DaKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUHN, JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, sS3blka HayKH, B
NpUOOIIEHNHN K HAYYHBIM METOJIaM MTO3HAHUS IIPU U3yUYEHUH BEIECTB U XUMUYECKUX PEaKIHii, B
(GbopMUpOBaHWK M Pa3BUTUU I[IO3HABATEJIIbHBIX YMEHUH M UX TNPUMEHEHUH B Yy4eOHO-
MIO3HABATEJILHOW U y4eOHO-HUCCIIEI0BATENLCKOM JIeATEIbHOCTH, OCBOCHUH TPaBUIJI O€30MacHOTO
oOpallleHus C BEIECTBAMU B IOBCEIHEBHOMN JKHU3HH.

[Ipu u3y4eHWH XMMHHM HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS BaXXHOE 3HAUYCHUE
IpUOOpETH Takue LeH, KaK:

— (hopMHpOBaHNE MHTEIICKTYAJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K caMO0OOpa30BAHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY NPUHSATHIO pEIICHUH, CHOCOOHOM aJamTUpOBaThCS K
OBICTPO MEHSIIOIUMCSI YCIIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOyYEHHUS Ha CHUCTEMaTHUYECKOE MPHOOIICHHE OO0yJaromuxcs K
CaMOCTOATEJIbHOM  IIO3HABaTECJIbHOM  JESATEIIBHOCTH,  HAy4YHbIM  METOAAM  IIO3HAHUA,
(hOpMHPYIOITM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEHN K XMMHU;

— oOecrnieueHre YCIOBUH, CHOCOOCTBYIOLIMX NPUOOPETEHUIO OOYYAIOUUMHCS OIbITa
pa3sHOOOpPa3HOI JesTEeNbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIM ), UMEIOIINX YHUBEPCAIILHOE 3HAUE€HUE AJISl PA3JINYHBIX BUAOB AESITEIbHOCTH;

— (hopmupoBaHue o61eil (PYHKIMOHATIBHON U €CTECTBEHHO-HAYYHONW IPaMOTHOCTH, B TOM
YlClie YMEHUH OOBSICHATH M OLEHUBAThH SBJICHUS OKPYXKAIOIIEro MHpA, UCIOJIb3YS 3HAHUSA U
OIBIT, TOJNyYEHHBbIE MPH H3YYEHUH XUMHMH, NPUMEHATh HMX MpU pelleHuH mnpoldieM B
MOBCEIHEBHOM KU3HU U TPYAOBOU ESITEIBHOCTH;

— (hopMupoBaHHe y 00YHaIOUINXCS TYMaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUS [IEHHOCTH
XMMUYECKUX 3HAaHUHM A1 BBIPAOOTKU HKOJOTMYECKU LIEIeCO00pa3HOro MOBEAECHUS B OBITY U
TPYZIOBOM AEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbSl U OKPYKAKOWIEH MPUPOIHON
Cpensl;

— pa3BUTHE MOTHBAIMH K 00Yy4EHUIO, CHOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOIICUENIOBEUYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
npoduIs U HAIIPABJICHHOCTHU JalbHENIIEro 00yYeHHUsL.



OO1miee ynciio 9acoB, OTBENEHHBIX JUIS M3YUEHHs] XUMUU HAa YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanwsi, cocTaBisgeT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heen), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).

COJEPKAHUE OBYYEHUA
8 KUIACC

IlepBoHaya/JbHBIC XMMHYECKHE TOHATHS

[Ipenmer xumuu. Ponmb XuMUM B JKM3HH 4YEJNOBEKAa. XMMHs B CHUCTEME HayK. Tena u
BemiecrBa. Pdusnueckue CBONCTBAa BeELIECTB. ArperaTHoe cocTosHue BewecTB. IloHstne o
METO/ax M03HaHMs B XUMuU. UncTele BemecTBa u cmecu. CrocoObl pa3iesieHus: cMeceil.

ATOMBI W MOJIEKYJBl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas ¢opmyia. BaleHTHOCTb aTOMOB XMMHUYECKMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOCHUTENbHASL MOJIEKYJISIPHAS
Macca. MaccoBast 1011 XUMHUYECKOIO DJIEMEHTA B COCIMHEHNH.

KomnuectBo BemectBa. Monb. MomnsipHast macca. B3auMocBs3p KOJIMYeCTBAa, MAacchl U
yKclia CTPYKTYPHBIX €IMHULL BeulecTBa. Pacu€rsl mo hopMynaM XUMHUECKUX COEUHEHH.

@u3nYecKue U XMMHUYECKUE SBJICHMs. XUMHUYECKas peakuus M €€ NpU3HAKU. 3aKOH
COXpaHEHHUs Macchl BelecTB. XUMHUUeckue ypaBHeHus. Kiaccupukanys XuMHUUECKUX peaKIHi
(coenuHeHUs, Pa3IOKECHHS, 3aMEIIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW TOCYJOW, MpaBUWJIaMU pabOTHl B JIAOOPATOPUU M MPHEMAMH
oOpareHusi ¢ 1a0opaTOpHbIM O0OPYIOBAHUEM, M3yYCHHME U ONHMCcaHue (U3NYECKUX CBOWCTB
00pas1ioB HEOPraHWYECKUX BEUIECTB, HaOMoieHNe (hU3HUecKuX (TIaBIeHUE BOCKA, TasHHE JIbJIa,
pacTupaHue caxapa B CTYIIKe, KHIIEHHE U KOHJEHCAlUs BOJbl) U XMMUYECKUX (FOpPEHUE CBEYH,
MIPOKAJIMBAaHUE MEIHOW ITPOBOJIOKH, B3aUMOJECHCTBUE MeNla C KUCIOTOW) SIBJIEHUH, HaOII0AeHNnE
U ONHCAHME [PU3HAKOB MPOTEKAHMA XHMUYECKMX peakuuid (pasloKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu
HarpeBaHuM, B3auMoJeWcTBUE jkene3a ¢ pactBopoMm coimu meau (), m3ydenue crnoco6oB
paszfeneHus CcMeced: C IOMOIIBI0 MarHuTa, (GWIbTPOBaHWE, BBIIAPUBAHUE, IUCTUILUIALMS,
xpomarorpagusi, TPOBEJCHWE OYUCTKM MOBAPEHHOH CcONM, HaOMIOJCHHE U ONHCAaHue
pe3yJIbTaTOB IPOBENEHUS OIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHMsI MacChl, CO3/IaHUE
Mozeliel MOJIeKY (IIapOCTEPIKHEBBIX).

BaxHeiimue npeacraBuTeJ i HEOPraHMYeCKUX BellecTB

Bozayx — cmech razos. CocraB Bo3ayxa. Kuciopoa — 31eMEHT M IpOCTOE BELIECTBO.
Haxoxnenue kuciopoja B npupoae, pusnueckue 1 XuMHUECKHe CBOMCTBA (PeaKkLUU TOPEHMs).
Oxkcupapl. Ilpumenenue kucinopona. CrocoObl TOMydeHHs Kuciaopola B Jjaboparopuu u
npombliieHHocTH. KpyroBopor kuciopona B mpupone. O30H — amnorponHas Moaudukanus
KHCIIOpPOJIa.

TernoBoit >pGeKT XUMHUYECKOW pEaKIuH, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTCPMUYECKUE peaKkuuH. TOIIMBO: yrosb M MeTaH. 3arpsi3HEHHE BO3]lyXa, YCHIICHHUE
MapHUKOBOr0 3 dekra, pazpyieHne 030HOBOTO CIOA.

Bomopon — »nemeHT uM mpocroe BemecTBo. Haxokaenue Boxopona B IIPUPOAE,
¢bu3nvecKrue 1 XUMHYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI ToTy4YeHus. KucnoTel u conu.

Monsipablii 00bEM ra3oB. Pacuérhl Mo XUMHUYECKUM ypaBHEHUSIM.



®dusnyeckue cBoilcTBa Bonbl. Boma kak pactBoputens. PactBopbel. HackiieHHble u
HEHACBIIICHHbIE pacTBOpbl. PacTBOpuMOCTh BeliecTB B BojJe. MaccoBast 10y BelllecTBa B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOJIE U B JKU3HU
yenoBeka. KpyroBopor BoJbpl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coeauHeHuid. Oxkcunpl. Kitaccmpukanus OKCHIOB:
cosneoOpasyromiue (OCHOBHbBIE, KUCIOTHBIE, aMpOTepHbIe) U Heconeobpasyronie. Homenkmnarypa
okcuoB. du3nyeckue U XUMHUYECKHE CBOMCTBA OKCHAOB. [lomydeHne oKCuaoB.

OcHoBanus. Krnaccudukarnuss oOcCHOBaHUN: INETOYM U HEPACTBOPUMBIE OCHOBaHUS.
Homenknarypa ocHoBanuil. PuU3MYECKHE M XHUMHUYECKHE CBOMCTBa OCHOBaHuil. llomydyenue
OCHOBAHHUM.

Kucnorsl. Knmaccudukamus kucinor. Homenkinarypa kucinor. @u3nveckue 1 XUMHYECKHE
cBorcTBa KUCIOT. P aktuBHOocTH MetaiioB H. H. bekeroBa. [1onyduenue kucior.

Conu. Homenknarypa cosneil. dusznueckue U XuMHYECKHe cBoicTBa coiieid. [lomydyenue
COJIEH.

['eneTnueckas CBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4yeCTBEHHOE OIpe/eieHUE COAEpPKaHMs KUCIOpoa B BO3AyXe, MOTyuyeHue, cCoOnpaHue,
pacro3HaBaHWE U M3y4EHUE CBOMCTB KHUCIOpOJa, HAONIOJAEHHWE B3aUMOJICHCTBHUS BELIECTB C
KHCIIOPOJIOM U YCJIOBHS BOSHHUKHOBEHHS W MpEKpallleHus ropeHus (mmoxkapa), 03HaKOMIIEHUE C
oOpa3iaMi OKCHJIOB W ONHMCAHHME WX CBOMCTB, IMOJIydeHHE, COOMpPAaHME, PACIIO3HABAHHUE W
M3yueHHe CBOMCTB BOjopojaa (ropeHue), B3aumojeictBue Bopopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HCITOJIB30BaHKME BUICOMATEPUATIOB), HAOIOACHHE 00pa3IlOB BEIMIECTB KOJTMYECTBOM
1 Monb, uccinenoBaHue OCOOCHHOCTEW PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHONM MAacCOBOM J0JIE pacTBOPEHHOrO BEIIECTBA,
B3aMMOJICMCTBUE BOJBI C MeETaulaMu (HAaTpUeM U KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIEAOBaHUE OOpPa3IlOB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOIOJICHUE M3MEHEHUsI OKPacCKU WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOUEH, M3ydCHHUE
B3aumozeiicteust okcuaa Meau (ll) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C METaljiaMu,
peakuuii HEeUTpalM3alid, TMOJY4EeHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PEILICHUE SKCIEPUMEHTANIbHBIX 3a7a4 110 TeMe «Baxnelmue
KJIaCChl HEOPTAHUYECKUX COCTUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoguyeckass cucrema xumMudeckux sjiementos /. HU.
MenpeineeBa. CtpoeHue aroM0B. XUMHUYecKas CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbBIE
peakumnu

[lepBple TOMBITKM KIAaCCUPHUKAIMU XUMHUYECKUX 23yieMeHToB. [loHsTHe o0 Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOUHBIE U MICIIOYHO3EMENbHBIE METAJIJIbI, TAJOTECHBI, UHEPTHBIE Ta3bl).
DNEMEHTHI, KOTOpble 00pazyoT aM(OTepHbIE OKCUIBI U THAPOKCUIBI.

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMU4YecKux odnemeHtoB J[. H.
MengeneeBa. KopotkomepuogHas u mHHONepuoanas (opmsl [lepuoguueckoit cucTeMbl
xumuueckux siemeHToB [[. M. MenaeneeBa. Ilepuogsl m rpynnbl. PU3MYECKUH CMBICIT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX snaep. HW3orombl. OnektpoHbl. CTpoeHue
JNIEKTPOHHBIX 000JIOYEK aTOMOB IMEpBBIX 20 XUMUYECKHX JIeMEeHTOB [leproaundeckoil CHCTeMbI
. WN. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO »JJEMEHTA IO €ro IMOJOXKEHUIO B
IIepuonnueckoii cucreme [I. U. Menneneesa.



3aKOHOMEPHOCTH U3MEHEHUS PaJINyCa AaTOMOB XMMUUYECKUX IJIEMEHTOB, METAIUNINYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepronnueckoro 3akoHa u Ilepuoandeckoi CUCTEMbl XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. J[. . MenneneeB — yd€HbIl U IPaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monsipHas u HETOoJsIpHast) CBS3b.
DIIEKTPOOTPHUIIATETHFHOCTh XUMUUECKHUX 3JIeMEHTOB. MoHHas CBsI3b.

Crenenb  okuciieHHs. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. IIpouecchbl
OKMCIIEHUS U BOCCTaHOBJIEHUSA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0paslloB BELIECTB METAJNIOB M HEMETAUIOB, B3aMMOCHCTBHE THJIPOKCHIA
LMHKA C PAacTBOpaMHU KUCIOT W IEJI0YeH, MPOBEICHUE OIbITOB, WIUTIOCTPUPYIOLIUX HTPUMEPDI
OKHCITUTEIIbHO-BOCCTAHOBUTENIbHBIX PEAKIINI (TOPEHUE, PEaKIIUU Pa3I0KEHUs, COSIUHECHMUS).

Mesicnpedmemmnuie ceasu

Peanu3anus MexnpeIMeTHBIX CBS3€M NMPU M3Y4EHHHM XMMHMH B 8 KJacce OCYIIECTBIISIETCS
4yepe3 HCIIONIb30BaHWE KakK OOIMX eCTECTBEHHO--HAYYHBIX TIOHATHUN, TaK U TIOHSTHIA,
SIBJISIFOLLIMXCS] CACTEMHBIMHU JIJIS1 OTJI€TBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO--HAYYHBIC IOHSATHS: HAydHBIH (akT, TUIOTe3a, TEOpHsl, 3aKOH,
aHalu3,  CHHTe3,  KilacCHpHUKalus,  MEePUOJUYHOCTb,  HAOIIOJACHHME,  DKCIEPUMEHT,
MOJIETMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJA, HW30TOIbI,
PaZMOaKTUBHOCTb, MOJIEKYyJNa, JJEKTPUYECKUH 3apsjl, BELIECTBO, TelO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBa, Ta3, (PU3MYECKHE BEIMYMHBI, €AMHUIIBI MU3MEPEHUs, KOCMOC, TUIAHETHI,
3BE361, ComHIIe.

Buonorust: porocunres, apixanue, buochepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaTbl, TOPHBIC IOPOJBI, IOJIC3HBIC
HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4eckasi peakius

[lepuonuueckuin 3akoH. Ilepuomnueckass cucrema xumMuueckux diemeHToB J[. WM.
MengeneeBa. CrpoeHue aTromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOMCTB XUMHYECKHX
3JIEMEHTOB TMEPBBIX TPEX IEPUOAOB, KalMsl, KaJbLMS W UX COCAUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM JIEMEHTOB B [leproanyeckoi cuctemMe U CTpOEHUEM UX aTOMOB.

Crpoenue BelmiecTBa: BHIbl XMMHMUYECKOH CBSI3U. THUNBI KPUCTAIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEILECTBA OT THUMNA KPUCTAUIMYECKOM PEIIETKM W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanuss ¥ HOMEHKIaTypa HEOpPraHMYeCKUX BEIeCTB. XUMHUYECKHE CBOICTBa
BEILIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX COCTUHEHUN, TeHEeTUYecKas
CBSA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKIUi MO pa3IudHbIM MpU3HAKaM (TI0 YUCITY B COCTaBYy
YYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, MO0 H3MEHEHHUIO0 CTeleHel
OKHCJIEHUS XMMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, [0 Y4YacTHIO KaTajau3aropa). JK30- U
SHJOTEPMUYECKUE PEAKLINH, TEPMOXUMHUECKUE YPABHEHUSI.

[ToHsiTie 0 CKOpOCTHM XUMHUYECKON peakuuu. [loHsTHE 00 OOpaTUMBIX M HEOOpPATUMBIX
XUMUYECKUX peakuusx. [loHATHE O TOMOIreHHBIX M TETePOreHHbIX peakiusax. [loHstue o
karanuse. IloHsTme o xumMuueckoM paBHOBecHM. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON PEaAKIIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSI.



OKuUCIINTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIMM, SJEKTPOHHBIM OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CoCTaBlIeHHE YPAaBHEHHMHM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKuuii ¢ UCMOIb30BAaHUEM METO/A HJIEKTPOHHOI O OanaHca.

Teopust 2IEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOIUTHI M HEINEKTPOINTHL. KaTnoHsl,
aHMOHBI. MeXaHU3M JUCCOLMAlMM BEIIECTB C PA3IUYHBIMU BUJAAMH XUMHUYECKOM CBS3H.
Crenenp nucconuanyy. CUIbHBIE U C1a0ble AIEKTPOIIUTHI.

Peakiiun noHHoro ooMeHa. YClIOBHUsS NPOTEKaHUs peaklUil HOHHOIO OOMEHa, IOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUS peakiuil. CBoicTBa KUCIIOT, OCHOBAHMHM M COJIEH B CBETE
NpeCTaBIeHUH 00 3JIEKTPOIMTHYECKON aucconuanuu. KadecTBEHHblE pEaKIMU Ha HOHBI
[TousiTHE O TUIpOIHU3E CONEN.

Xumuueckuii IKcnepumennt

O3HAaKOMJIEHHE C MOJAEISIMHM KPHCTANIMYECKUX DPEIMETOK HEOPraHWYEeCKHX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W aiMmasza), CIOKHBIX BEIIECTB (XJIOpHIA HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMMUYECKOW pEaKIMHU OT BO3AEHCTBHS Pa3IMYHBIX
(akTOpOB, UCCIEIOBAHHE IJIEKTPOINPOBOIHOCTH PACTBOPOB BEILIECTB, MPOIECCA IUCCOLHALNN
KUCJIOT, ILenod4ed M coied (BO3MOMKHO MCIIOJIb30BaHME BHUAEO MAaTEepHajoB), IPOBEICHUE
OIBITOB, WUIIOCTPUPYIOLIUX IpPU3HAKU MPOTEKaHUs peakuuid MOHHOro obMeHa (oOpa3oBaHME
ocajika, BbIIEJEHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIMX HPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX peakUuil (FOpeHHe, peakUuu pa3iokKeHMs, COeINHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KayeCTBEHHBIX PEaKIM Ha HOHBI,
pelIeHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl 4 MX cOeJUHEHUS

OOmast xapakrepucTuka ranoreHoB. OcoOEHHOCTH CTPOCHMsI aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne M (U3NYECKUE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOrEHOB.
XHWMHYECKHE CBOWCTBA Ha TMpUMEpPEe XJopa (B3aMMOJIEHCTBHE C MeETaUIaMH, HeMeTaJlJlaMH,
miesiouamu).  Xnoposoaopon. ConsHass KHUCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHeHue. JlelicTBUe Xjopa 1 XJI0pOBOJOPO/Ia Ha OpraHu3M 4enoBeka. BaxHelime xiopust
U UX HaXxOXJI€HUE B IPUPOJIE.

OO6mast xapakrepuctuka 31aeMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (QU3NYECKHE CBOICTBA MPOCTHIX BEUIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOIHBIE MOJU(PUKALMK KHCIOPOJa U cepbl. XUMHUYECKHE CBOWCTBA
ceppl. CepoBoOpOJ, CTpOeHHE, (PU3NUYECKHe W XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCcUIOB. CepHas KUCIOTa, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(oOmme Kak mMpeacTaBHTENs Kiacca KUCIOT W crnenududeckue). XUMHYECKHE PEeaKIluH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOMy4eHHs CepHOW KHUCIOTHL IlpumeHeHue
cepHOM KUCI0Thl. Cou CepHON KUCIIOTHI, KAUeCTBEHHAs peakius Ha cynbdar-noH. Haxoxnenue
ceppl U €€ COoeIMHEHUN B TMpupoae. XHUMHUYECKOE 3arps3HEHHE OKPYXKalolled cpelibl
COCMHEHUS MM Cepbl (KUCIOTHBIE JOXIHM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpaLCHUSI.

OObmast xapaxkTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHU OKHCIEHUs. A30T, pacHpocTpaHEHHWE B MHpupoie, (u3nuecKue u
XUMHYecKHe cBoiicTBa. KpyroBopor azora B mpupozae. AMMHAK, ero (pu3nuecKkue 1 XUMHUYeCKue
CBOJCTBa, ITOJy4yeHHe U npuMeHeHue. Comu aMMOHMS, UX GU3NYECKUE U XUMUUECKUE CBONCTBA,
npumMeHeHue. KauecTBeHHas peaklids Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ IOJydeHUE,
¢usnyeckne M XMMHUYECKHE CBoicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonp3oBaHWe HUTPATOB W COJIEH aMMOHHS B KauyecTBE MHHEPAIbHBIX



ynoOpennii. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIoUeld Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKIIM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BonoEMOB). Dochop, amnoTpornHble MoaudUKAUU
dbocdopa, duznueckue nu xumudeckue cpoiictBa. Oxcua docdhopa (V) u pochoprHas kucnora,
¢usnyeckue M XUMHUYECKHE CBOWCTBa, nomydyeHue. Mcmonp3oBanue QocdaToB B KauecTBe
MHUHEPAIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka 3yeMeHTOB |V A-rpynmbel. OcoOE€HHOCTHM CTpPOEHHUs aTOMOB,
XapaKTepHble CTENEHU OKUCICHHUSA. YTIJIEpO/, aJuIOTPOIHbIe MOAM(UKALINY, pAaCIPOCTPAaHEHHUE B
npupoje, (GU3NIecKne u XUMUIECKUE CBOCTBa. AncopOmusa. KpyroBopor yriaepoaa B mpupoe.
Oxcunpl yriaepona, ux (Gpusnueckrue U XMMUYECKUE CBOMCTBA, ACUCTBUE HA KUBBIE OPTaHU3MBI,
MOJTyYeHHE U TIPUMEHEHHEe. DKOJIOrHYeCKUe MpoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00AIHOTO MOTEIUICHUsT KIMMara, MapHUKOBbIM 3¢ dekr. YronpHas kuciora u eé
colu, X (PU3MYECKHe M XMMHUYECKHE CBOWMCTBA, NOJIy4YeHUE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL. ~ Mcmomp3oBaHwe — KapOoHAaTOB B OBITY, MeAWIUHE,
IIPOMBIIIJICHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHauyanbHbIe TOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COCJAMHEHMSX YIiepona
(MeraH, 3TaH, ATWJIEH, AalETUJIEH, 3TAaHOJ, IJMLIEPHH, YKCycHas kuciora). Ilpupoausie
WCTOYHUKU YTJIIEBOJOPOJOB (Yyroib, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MEpepadOTKh
(OeH3uH), UX poJb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMOTOrMYeCKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HMX pOJIM B KU3HU YEIOBEKAa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOICTBa, MOIY4YeHHE M IPUMEHEHUE.
Coenunenus kpemHus B mnpupoge. OOmue mnpencraBieHus o0 okcuae kpemuus (IV) u
KpeMHHeBoU Kuciore. CHIIMKaThI, UX UCIIOIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxxHek e
CTPOUTENIbHBIE MaTepUalbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jkene300eToH. IIpobrembl
0€30I1aCHOr0 UCIOIb30BAHUS CTPOUTENIBHBIX MATEPUAIOB B IIOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yyeHue oOpa3l[0B HEOPraHWYECKUX BEIECTB, CBOWCTB COJISIHOM KHCIIOTBI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOIIOJCHNUE NMPH3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpaxaromue (pu3nuecKkrue U XUMHYECKHE CBOICTBA TaJOr€HOB U MX COEJUHEHUH (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C 00Opa3laMu XJOpUAOB (TajJoreHua0B),
O3HAaKOMJIGHHE C oOpa3mamMu cepbl M €€ COEAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAONIOJCHHE Tporecca OOyrJIMBaHMUsS  caxapa IO  JICUCTBHEM
KOHIIEHTPUPOBAaHHON CEpHOW KHCIOTHI, U3yUECHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHCJIOTBI, TPOBEJICHHE KAueCTBEHHOW peakiuM Ha Cylb(paT-HOH U HaONIOJEHHE NpHU3HAKA €€
MPOTEKaHUS, O3HAKOMJICHHE C (PU3MUECKMMM CBOMCTBaMH a30Ta, ¢ochopa W uX coeTuHEHUN
(BO3MOXXHO HMCITOJIL30BAHKUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX U PocPOpHBIX YI00pEHUH,
MOJlyuYeHUe, coOMpaHue, paclo3HaBaHUWE M H3Y4YEHHE CBOICTB aMMuaka, IPOBEIEHUE
Ka4eCTBEHHBIX pEaKkUMi Ha HOH aMMOHMS U (ocdar-uOH M H3y4YeHHE MPHU3HAKOB UX
MIPOTEKaHUs, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIONb30BaHUE BHUICOMATEPUANIOB), W3YUYEHUE MOJETeH KPUCTAJUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ynnepeHa, O3HAKOMJICHHE C TMPOIECCOM aacopOlHMH PAcTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHBOrasa, MOIy4eHUe, COOMpaHue, paclio3HaBaHue
U U3y4eHHE CBOWCTB YIJICKUCIIOTO ra3a, NMpPOBEJCHHE KAYeCTBEHHBIX PEAaKLMH Ha KapOoOHAT U
CHJIMKAT-UOHBl M HW3Y4YEHHWE TPU3HAKOB HMX TNPOTEKAHUS, O3HAKOMIIEHHME C MPOAYKIHUECH
CHJIMKQTHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BaxHeimue
HEMETAJIBl U UX COCUHEHHUS.



MeTajjabl M X COeTUHEHUS

OO0masi xapakTepuUCTHKa XWMHUYECKUX DJIEMEHTOB — METAUIOB HAa OCHOBAaHHUHM WX
nonoxkenus B [lepuonuueckoit cucreme xummudeckux sinemMeHToB Jl. Y. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTaioB. MeTraminueckas CBs3b M METAIMYECKas KpUCTAJUITMYECKas
pemérka. DJIEKTPOXUMHUYECKUN PsAJl HanpsDKEHUW MeTauioB. PU3MUYECKMEe W XUMHYECKHUE
cBoiicTBa MeTayuioB. OOLMe crnocoObl MoNydYeHHUsT MeTauIoB. [IoHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI MX OT Koppo3uu. CIiiaBsl (CTallb, YyT'YH, JIOPATIOMUHUI, OpOH3a) U
WX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[{enounbie MeTauIbl: IoNOXKEeHUE B Ilepruoauyeckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXJACHUE B Tpupoje. Ou3nueckrue U XUMHUUECKUE
CBOIiCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpUs U Kanus. [IpuMenenue
IIEJIOYHEBIX METAINIOB U UX COCTUHCHHI.

[[lemoyHO3EMENBHBIE METAUIBl MAarHuii W KajubLUil: mnojoxeHue B llepmomgmueckoi
cucreMe xumuyeckux snemeHToB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B
npupozae. PU3NYeCcKUe U XMMHYECKUE CBOMCTBA MAarHus W Kaiblus. BaxHeWiine coeauHEHUs
KanmbpIus (OKCU, TUAPOKCU, CONu). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Antomunuii: nonoxenue B Ilepuoguueckoit cucreme xumuuyeckux saementoB JI. WM.
MeneneeBa, CTpOEHHUE aToMa, HaxoXJaeHue B npupone. Gusndyeckue 1 XUMHUYECKUE CBOMCTBA
ATIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA M TUIPOKCUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepumogmyeckoit cucreMe xumuueckux siemeHtos /[l U.
MenneneeBa, CTpO€HUE aToMa, HaxOXKJAeHUEe B mpupojae. Ousndyeckne 1 XUMHUUIECKUE CBOMCTBA
xeneza. Okcunpl, ruapokcuasl u conu skene3a (Il) m xenmesa (l1l), ux cocra, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpaslamMu METANIOB M CIUIaBOB, WX (U3UYECKUMH CBOWCTBAMH,
W3y4EHUE pe3yJIbTaTOB KOPPO3MH METAIOB (BO3MOXXHO HMCIOJIb30BAHHE BHJIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHUS OKCHIA KAJIBIMS U HATPHUS C BOAOH (BO3MOXKHO MCIIOJIb30BaHUE
BHICOMATEPHAIIOB), HCCIEIOBAaHNE CBOMCTB JXECTKOM BOJBI, Tpollecca TOPEHUs jKejie3a B
Kucimoposie  (BO3BMOXKHO — HCIIONIb30BAaHME  BUACOMATEpUAlOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMi HAa MOHBI: MarHus, KaJlbllUs, aIFOMUHUS, IMHKA, xene3a (1) u sxemesa
(1), meau (1), HaGMrOIEHUE U ONMHMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJIis ¥ KaJblus (BO3MOXHO MCIOJIB30BaHUE BUICOMATEPUAJIOB), MCCIIEIOBaHUE aM(pOTEPHBIX
CBOICTB T'UJIpOKCHIA ATFOMUHUS U THAPOKCUA [IMHKA, PEIICHHE YKCIIEPUMEHTAIbHBIX 33a4 M0
Teme «BaxkHelIme MeTallibl 1 UX COCAUHCHUS.

XHuMHA H OKpYXKaIOLIas cpeaa

BenecTBa u mMaTtepuanbl B MOBCEIHEBHOM KU3HU 4YelloBeKa. be3omacHoe MCroinb30BaHUE
BEIIECTB M XMMHYECKUX peakiuii B ObITy. [lepBas momomp Npu XUMHUYECKHUX OXKOTax u
OTpaBJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPAIIHsI
Bemects, fanee — [1/1K). Pons XxuMuu B pemieHuu 3KOI0rHIeCKUX MpodIem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTEPHAIOB (CTEKIIO0, CIUIABBl METAIIJIOB, MOIUMEPHBIC MaTepHUAITBI).

Mesricnpeomemmuoie ceasu

Peanuzaiust MexXnpeIMETHBIX CBSI3€H MPU M3YYEHHH XUMHH B 9 Kjacce OCYIECTBIISIETCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK © TOHATHH,
SIBJISTFOLLUXCS] CACTEMHBIMHU JIJISl OTJIETbHBIX MPEMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC IIOHATHS: HAY4HBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepUOAMYHOCTb,  HAOMIOJCHUE,  DKCIIEPHMEHT,
MOJICTTMPOBaHKE, H3MEPEHHE, MOJIENb, SIBIICHNE, TAPHUKOBBIN 3()(eKT, TEXHOIOTHs, MaTepraIbL.

@dusmnka: MaTepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWJA, H30TOIbI,
PaaMOaKTHBHOCTh, MOJIEKYJIa, OJIIEKTPUUSCKHHA  3apsil, TNPOBOMHHUKH, IOJYHPOBOJHUKH,
JIMIJIEKTPUKHU, (OTORIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOEe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PAaCTBOPUMOCTb, KPUCTAJUIMYECKAsl pEHIETKAa, CIUIaBbl, (HU3MYECKUE BEIUYMHBI,
€IMHUIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHUHEpAJIbHBIE yIOOpEHUs,
MHUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, TTUTATEIILHBIC BEIIECTBA.

I'eorpadusa: armochepa, ruapochepa, MuHepanbl, TOpHBIE MOPOIBI, IOJE3HBIC
HCKOIaeMblIe, TOTUTMBO, BOJJHBIE PECYPCHL.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJAbTAaThl OCBOCHHUS IMPOTrpPaMMbl OCHOBHOIO 00LIEro 0Opa3oBaHHs
JOCTHUTAKOTCA B X0OI€ O6y‘-ICHI/I5[ XUMHUHU B €CIUHCTBEC y‘-Ie6HOI>i U BOCIHTATEILHON JCATCIIbHOCTU B
COOTBETCTBUHN C TpaaAUuIIMOHHBIMUA pOCCHﬁCKI’IMH COLIMOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBEHHBIMH I[CHHOCTSIMH, MPUHATHIMUA B OOINECTBE MPaBUJIAMH U HOPMAaMH MOBEICHUS U
CIIOCOOCTBYIOT MpOIeccaM CaMOIIO3HAHUSI, CAMOPA3BUTHS M COLUATH3AIINH 00yUJarOIIAXCS.

JIMYHOCTHBIE PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMUXCS PYKOBOJCTBOBATHCS
CHUCTEMOH ITO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaL[I/If/'I " paCclIMpCHUC OIbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HacJacauro, ITIOHHMMaHUs] 3HA4YCHUS XUMHUYECKOU HAayKW B JXHU3HU COBPECMCHHOI'O O6HI€CTB3,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOW HMH(pOpMALUell O MEePEIOBbIX TOCTUIKECHHSIX M OTKPBITHSIX
MHPOBOI M OTE€YECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMUSIX 00 YCTpOicTBe
MHpa 1 00111ecTBa;

2) rpaskIaHCKOro BOCIMTAHMS:

MNPEACTABJICHUA O COLUAJIbHBIX HOpMax W IHpaBUIaxX MCKIMYHOCTHBIX OTHOLIECHUHA B
KOJUICKTHBE,  KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B OOLIECTBEHHO  TIOJIC3HOM,
y4eOHO-MCCIIeIOBATEIbCKON, TBOPYECKOW W APYrHX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOW COBMECTHOMW JEATEIBHOCTH TIPHU BBHIIOJIHECHUN yIeOHBIX, IIO3HABATEIBHBIX 337134,
BBIIIOJJHCHUU XHUMHYCCKHUX OSKCICPUMCHTOB, CO3AaHUH y‘Ie6HI)IX IIPOCKTOB, CTPEMIICHUA K
B3aMOIIOHMMAHUIO M B3aMMOIIOMOIIM B TPOLECCEe ITOW Y4eOHOH NesTeIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBCACHHUEC H IIOCTYIIKKM CBOHX TOBapI/IH_[eﬁ C IMO3WIUKW HPABCTBCHHLIX H
MPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEICTBUI TOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PDCHUCCKHE  MPEICTABICHHUS O BEHIECTBE U  XUMHYECKOW  PEaKIlHy,
COOTBETCTBYIOIINE COBPEMCHHOMY YPOBHIO DPa3BUTHs HAyKd W COCTABISIOIIUEC OCHOBY IS
NOHUMAHUSA  CYIIHOCTH HAyYHOH KapTHHBI MHpa, TNPEACTaBICHUS 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHSI MIPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOTHONU Cpelloi, O poiu
XUMUU B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

NO3HaBaTeNbHbIE MOTHBBI, HAIPaBIIEHHbIE Ha MOJy4YCHHE HOBBIX 3HAHUU [0 XUMUH,
HEOOXOMUMBIE ISl OOBSCHEHUS HAONI0IaeMbIX TPOIECCOB U SIBICHUM, IMO3HABATEIHHOM,
MH(OPMAIMOHHON U YUTATENbCKON KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIHLHON PabOThI
C Y4eOHBIMU TEKCTaMHU, CIPABOYHOM JUTEPATYPOM, JOCTYMHBIMH TEXHUYECKUMHU CPEIICTBAMHU
H(OpPMaIIMOHHBIX TEXHOIOTH;

UHTEpEC K OOYyUCHUIO W TO3HAHMIO, JIFOO03HATEIIEHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOSKTHOW U HMCCIEAOBATEIbCKOM JEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIpaBJIEHHOCTH W YPOBHS OOYYEHHUsI B JaJIbHEUIIIEM;

4) popMupoOBaHHUsI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 30POBbIO,
YCTaHOBKM Ha 3[0POBBIA 00pa3 »KU3HU, OCO3HAHHWE MOCICACTBHI W HEMPUATHE BPEIHBIX
NMpUBBIYEK (YMOTpeOIEHUS aJKOrojs, HApPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOACHUS
MmpaBwI OE30MaCHOCTH TP OOpaIleHUH C XUMHYECKUMHU BEIIECTBAMH B OBITY M PEATbHOM
KHU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpPEC K MPaKTUYECKOMY M3yUYeHHIO npodeccuii 1 Tpyaa pa3TuyHOro pojia, yBaKEHHUE K
Tpyay W pe3yiabTaTaM TPYAOBOW JAEATEIbHOCTH, B TOM UYHCIE HAa OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHWW TIO0 XUMHUHU, OCO3HAHHBIM BHIOOP WHIUBUIYATbHOH TPACKTOPUHU
MPOJIOJDKEHHsST 00pa30BaHMsI C yYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycreurHoil npodeccuoHanbHOM NesSTeNbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTD aJJallTUPOBATHCS B Mpo(heccroHalbHOM cpefe;

6) 3K0JOrHYeCKOro BOCIUTAHUS:

9KOJIOTMYECKH 11eJIecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHHUS, MOHMMAHHUE IIEHHOCTH 370POBOrO W 0Oe30macHoro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY M TICUXMYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTU COOTIOACHUS MpaBUJl 0€30MMaCHOT0 TIOBEACHHS TIPU paboTe C BEIECTBAMHU,
a TaKXKe B CUTYalUSX, YTPOXKAIOUIUX 3J0POBbIO U KU3HU JTHOICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHWS, TMOJIy4aeMble TPH W3YyYCHUW XUMHUH, I PEIICHUS
3a/1a4, CBSI3aHHBIX C OKpYXKarollel MPUPOJIHOM CpeloH, Ui MOBBIILIEHUS YPOBHS 3KOJIOTHYECKOU
KYJIbTYpPbI, OCO3HAHUS TJI00aJIBHOr0 XapakTepa dKOJOTHYEeCKUX MPOoOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJ0B XMMHH, SKOJIOTMUYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMAJIbHON MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMETHBIX pe3YNIbTATOB BBIICISAIOT 3HAYUMbIE A (OPMUPOBAHUS
MHUPOBO33pEHUsT OOIICHAYYHBIE MMOHSATHS (3aKOH, TCOPHS, MPUHIUI, TUIIOTE3a, (aKT, CHCTEMA,
MIPOIIECC, IKCIIEPUMEHT U APYIroe.), KOTOPbIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeAMETax U MO3BOJISAIOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HAy4YyHOW KapTHHE MHUpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISITHBHBIE), KOTOphIe obOecmeunBaioT (OPMHUPOBAHHWE TOTOBHOCTH K
CaMOCTOSTENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU ACSITENLHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHBIE Y4eOHbIe el CTBUSA

ba3zoBble Jiornyeckue 1eMCTBUA:

YMEHHSI HUCHOJIb30BaTh NPUEMBI JIOTHUECKOIO MBIIUICHUS IPU OCBOCHUHM 3HAHUMA:
pacKpbIBaTh CMBICII XUMHUYECKHX TOHATHH (BBIACIATH HMX XapaKTepHbIE MPHU3HAKH,



yCTaHABIIMBATh B3aUMOCBS3b C IPYTMMH MOHSATUSAMU), UCIOIb30BaTh MOHATUS Uil OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBJIICHWW, BBIOMPATH OCHOBAaHUS M KPUTEPHH JUIS KIACCH(PUKAIIUU
XMMHYECKUX BEIIECTB U XMMHUUYECKUX PEAKIUi, YCTaHAaBIMBATh MPUYNHHO-CIIEICTBEHHbIE CBSI3U
MEXTy 00BEKTaMU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCyXIeHus (MHIyKTUBHBIC, ICTyKTUBHBIC,
10 aHAJIOTHH ), AeNaTh BBIBOJBI U 3aKITIOUYCHUS;

YMEHHE MPUMEHSITH B MPOIECCE TMO3HAHUS TMOHSTHS (IIPEIMETHBIC U METaIlpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJb3yeMble B XHMHHU, IPEOOpPa3OBBIBATH IIUPOKO
MpPUMEHSIEMbIE B XMMHH MOJIETbHBIC MPEACTABICHUS — XUMUYECKAN 3HAK (CHMBOJ 3JIEMEHTA),
xumu4deckas ¢opMyla M ypaBHEHHE XHMHUYECKOH pEakIuu — TMpU pelieHud ydeOHo-
MO3HABATENBHBIX  33/a4, C Y4ETOM OTHUX MOJIENBHBIX TPEICTABICHUA BBIBIATH U
XapaKkTepH30BaTh CYIIECTBECHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U
XUMHYECKUX pPEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUMHHO-CIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYHSI B H3y4AEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciienoBatebCcKue AeiiCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCH B KAayeCTBE WHCTPYMEHTa MO3HAHUS, a
TaKKE B KayeCTBE OCHOBBI JJs (OpMHpPOBaHHUS THUMOTE3bl IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBACMBIX CY)KJICHUI;

NpUOOpETeHHE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMN M TPOBEACHUIO YYCHHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIECCa, CAMOCTOSATENBHO MPOTHO3UPOBATH €T0
pe3ynapTaT, (OopMyIUpOBaTh OOOOIIEHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
WCCIIEIOBaHMSI, COCTABIISATH OTYET O MPOJIETaHHON padoTe.

Pabora ¢ nngopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIUIO PA3TUYHBIX BUI0B
1 (opM TIPECTABICHHUS, TTONy4aeMYIO U3 Pa3HBbIX HCTOYHUKOB (HAyYHO-TIONYJIspHAS TUTEpaTypa
XUMHUYECKOTO COJEep>KaHusl, CIpaBOYHbIE TocoOus, pecypchl IHTepHeTa), KpUTHUUYECKH
OLICHUBATh IPOTHBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHSThH Pa3iINuHble METOJIbl U 3aIIPOCHI MPHU MOUCKE U 0TOOpE HH(POPMAIIUU U
COOTBETCTBYIOUIHNX JTaHHBIX, HEOOXOIUMBIX JUTS BHITIOTHEHUS! y4eOHBIX U TO3HABATENBHBIX 33124
OIPENENIEHHOrO THIMA, MPUOOpPEeTEeHHEe OmbITa B OOJACTH MCIOIb30BaHUA HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAZICHUE KYJIbTYPOH aKTUBHOT'O MCIIONB30BAHHS Pa3TMIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTHUMAlbHYIO (opMy MpeacTaBIeHUs
nH(popManuu U WIUIIOCTPUPOBATH pellaeMble 3a/ladyd HECIOXKHBIMU CXEMaMH, JuarpaMMmamu,
apyrumu popMamu rpad@uKky U ©X KOMOMHALUSMUY;

YMEHHE HCIONb30BaTh M aHAIM3UPOBATh B Mpolecce y4eOHOH W HcCiel0BaTeNbCK il
JeATeIbHOCTH WH(POPMALIUIO O BIUSHUH MPOMBIIIICHHOCTH, CEJIbCKOT0 XO035IICTBA U TpaHCIIOpTa
Ha COCTOSIHHE OKPY KAroIIe MPUPOIHON CpeIbl.

KoMMyHHUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbI€e TeHCTBHUS:

yMEHHsI 3aJaBaTh BOMPOCH (B XOAe aAuaigora M (WIU) AUCKYCCHH) TIO CYIIECTBY
o0cyxkmaeMoil TeMmbl, (OPMYIHPOBATH CBOM TPEAJIOKEHHS OTHOCHTEIHHO BBITIOIHEHUS
MIPEI0KEHHOMN 3a1a4u;

YMEHUS TIPE/ICTABIATE TOTYYCHHBIC PE3YIbTAaThl TO3HABATEIBHOM JESITEILHOCTH B YCTHBIX
U THUCHPMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0 PE3YIbTATOB BBINOMHEHUS XHUMHUYECKOTO
JKCTepuMeHTa (71abopaTOpHOTO OMbITa, JaOOpPAaTOPHON PAOOTHI MO HWCCICIOBAHHUIO CBOMCTB
BEIIECTB, YIEOHOTO MMPOCKTA);

YMEHHsI y4eOHOr'0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IMO3HABaTENbHON U
HCCIIEIOBATEIbCKON JEATENIFHOCTH TNPH PEIICHHH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE YydéTa



OOIMX HHTEPECOB M COIJIACOBAaHUS MO3UIMKA (00CYXJEeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
LWITYPMBI», KOOPJIMHALIUSI COBMECTHBIX JEHCTBUM, ONMPEEICHIE KPUTEPUEB MO OILEHKE KauecTBa
BBITIOJITHEHHOW PabOTHI U IpyTrHe).

PerynsiTuBHbIE YHHBeEpPCAJIbHbIE Y4eOHbIe eiiCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMpPEAENATh eI ACSITEIbHOCTH, INIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIUPOBaTb U TP HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO JESATENBHOCTb, BHIOMpATh
HauOonee H¢QeKTUBHBIE CHOCOOBI  pelieHHs y4eOHbIX W [O3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTAaBJIATh WJIM KOPPEKTUPOBATH IMPEIIOKEHHBIA AJITOPUTM JEHCTBHM IpU
BBIMIOJTHEHUH 3aJ]aHU C Y4E€TOM TIONy4eHHUs HOBBIX 3HAHUUW 00 HU3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIMIX, OLICHUBATh COOTBETCTBUE IMOJYUEHHOI'O pe3yJIbTaTa 3asBJIEHHON 11eMy,
YMEHHUE UCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPeilaraeéMble B YCIOBUH 3aJIaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yAbTaTOB IO OCBOSHHIO O0S3aTEIBHOTO COACp)KaHU,
YCTaHOBJICHHOTO JaHHOW (QeaepanbHOil pabodeil mporpaMMol, BBIICTSIOT: OCBOSHHBIE
o0yJaroIuMHCs Hay4Hble 3HAaHHUS, yMEHHUS W CIOCOObI JeicTBUi, cnenuduueckue uIs
MpeIMeTHONM o0macTu «XUMHUS», BHUJBI ACSITENBHOCTA MO TOJIYyYEHUIO HOBOTO 3HAHHS, €ro
HMHTEPIIpETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIIUSX.

K konmy oOyuenus B 8 kjacce mpeaMeTHBIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y 00yUYaAIOUINXCS YMEHUI:

® PACKpbIBAaTh CMBICI OCHOBHBIX XHUMHMUYECKHX MOHSATUN: aTOM, MOJIEKYJa, XUMHUECKHUI
3JIEeMEHT, TMPOCTOE BEIIEeCTBO, CIOXKHOE BELIECTBO, CMech (OAHOpOAHAas U
HEOJHOPO/IHAsA), BAJIECHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJISI XHUMHUYECKOrO
3JIEMEHTAa B COEAMHEHMM, MOJIAPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COIIb,
3IEKTPOOTPULIATETHLHOCTD, CTETIEHb OKUCIICHUS, XUMHUECKasl peaKius, Kinaccupuxarus
peaxkiuii: peakuu COeIMHEHUs, PEAKIINY PA3JIOKEHUSI, pEaKLUU 3aMEILeHUs1, peaKuu
oOMeHa, 9K30- ¥ SHAOTEPMUUYECKUE PEAKINH, TETIOBON 3PPEKT peakiu, sApo aToma,
AJIEKTPOHHBIN CIIOM aroma, aToMHas OpOuTalb, pajlyc aroma, XMMHYecKas CBS3b,
MOJISIpHAs U HETMOJsIpHAs KOBAJEHTHAs CBSI3b, MOHHAs CBSI3b, MOH, KaTHMOH, aHWOH,
pacTBOp, MaccoBasi 10JIsI BELEeCTBA (MPOLIEHTHAs KOHLIEHTPALKs) B PaCTBOPE;

® JUUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKUX MOHSITHUH U TPUMEHSATH ITH
MOHATHUS MIPU ONKMCAHUM BEUIECTB U UX MPEBPALICHUN;

® CIIOJIb30BaTh XHMHUYECKYI0 CHMBOJMKY JJsi COCTaBlieHHS (GOpMyJ BEIIeCTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

® OmpefenarTh BaJCHTHOCTb aTOMOB JJIEMEHTOB B OMHApPHBIX COCIMHEHUSX, CTEIEHb
OKMCJICHUSl DJIEMEHTOB B OMHApHBIX COEIUHEHMSX, MPUHAUIEHKHOCTh BEIIECTB K
ONpenenéHHOMY KJacCy COeAMHEHHH 1o (opMmynaMm, BUI XUMHUYECKOW CBS3H
(KoBajyIeHTHAs! ¥ MOHHAS) B HEOPTAHMYECKUX COCTUHECHUSIX;

e packpbiBath cMmbica llepuonnueckoro 3axkona JI. M. Menneneesa: 1eMOHCTPUPOBATH
[TIOHUMaHUE IEPUOJNYECKON 3aBUCHMOCTH CBOWCTB XUMHUYECKHMX 3JIEMEHTOB OT HX
nonoxxkeHuss B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAaHEHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOT O YYEHHsI, 3aKOHa ABOraipo;

® ONHUCHIBaTh M XapakTepu3oBaTb TabnnuyHyo ¢opmy Ilepuoauueckoit cucTembl
XUMHYECKUX JJIEMEHTOB: pa3iNyaTh MOHSATHS «TJIaBHAs MoArpynmna (A-rpymmna)» u
«mmobounas noxarpynma (b-rpymma)», Mansie u OoNbIIME TEPHOIbI, COOTHOCUTH
0003HaUeHHUs, KOTOpble uMetoTcs B Tabmuie «lleprognueckas cucremMa XUMHUYECKUX



sneMmeHntoB J[. . MenzeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsi sapa, oOIlee YHUCIO DJIJIEKTPOHOB U
pacrpeziefieHre UX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPTaHUYECKHE BEIECTBA, XUMUUECKUE
peakuu (10 YHCIYy U COCTaBy YYacCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIUIOBOMY
shdexry);

XapakTepu30BaTh (OMUCHIBATH) OOIINE XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIacCOB,  MOJATBEpXKJas  ONHCAaHUE TMPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIU;

MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTHU OT MX KaY€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3TUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJTI0 XUMUYECKOr0 3JIeMeHTa 1o ¢popMylie COeAMHEHUSI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEAKIINK;

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIbHON AEATENbHOCTH — AHAIN3 U CUHTE3,
CpaBHEHHUE, 0000IIEeHNEe, CUCTeMAaTU3aI|I0, KIAaCCU(UKAIINIO, BBISIBICHUE MPUYNHHO-
-CIIEICTBEHHBIX CBS3€H — JUIsl U3Y4YEHHsS] CBOMCTB BEIIECTB U XMMUYECKUX PEAKLUMH,
€CTECTBEHHO-HAYYHbIE ~ METOJIbl  TO3HaHWs  —  HaOJIoJeHUEe,  HU3MEpeHHue,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peajbHbIN U MBICTICHHBIN );

ClleJIoBaTh TpaBUJIaM TOJIb30BAHMUSI XMMHYECKOM TMOcyqod U  J1abopaTOpHBIM
000py/I0BaHUEM, a TaK)KE IpaBHJIaM OOpaIlleHHs] C BEIIECTBAMU B COOTBETCTBUM C
HWHCTPYKIUSMHU TIO BBITIOJHEHHIO J1TA0OPATOPHBIX XUMUYECKUX OIBITOB IO MOIYYSHHIO
U COOMpaHUIO Ta3000pa3HbIX BEMIECTB (BOAOPOAA U KHUCIOpPOIA), IMPHUTOTOBJICHHUIO
PacTBOPOB C ONPEACIIEHHON MacCOBOM 0OJIEW PaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH
U MPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PaClO3HABAHUIO PACTBOPOB ILETIOYEH U
KHCJIOT ¢ TIOMOIIBI0 MHIMKATOPOB (JJaKMYc, peHonTanenH, MeTHIIOPAHXK U IpyTue).

K xoHmy oOy4deHus B 9 KJiacce IpeAMETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxatb C()OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUN:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHI: XMMUYECKUU HJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCJICHUS, XUMHUYECKas peakius, XUMUYECKas
CBS3b, TEIUIOBOM A((PEKT peakiuu, MOJIb, MOJIAPHBIH 00BEM, pacTBOp, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUd HOHHOro OOMeHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHe, OOpaTUMble M HeoOpaTHMbIE peakiuH,
OKHMCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ pPEAaKIMHM,  OKHCIUTENb,  BOCCTAaHOBMTEID,
OKHCIIEHHE M BOCCTAHOBJICHHME, AaJUIOTPOMNUs, aM(OTEPHOCTb, XHUMHUYECKas CBS3b
(KoBaJleHTHAsl, HOHHAs, MeETAJIMYecKas), KpHUCTaJUIMuecKas peleéTKa, KOppo3us
METaJVIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOH pEaKIUH, TMPEAeIbHO JOIMYCTUMAs
koHueHTpauus [1JIK BeniecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IOHSATUA U MPUMEHATH 3TU
MTOHATHS MTPU ONHMCAHUM BEUIECTB U UX IPEBPALICHUN;

HCIOJIb30BaTh XHMMHUYECKYI0 CHMBOJMKY JUISI COCTaBJI€HHMS (OpPMYJIT BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLINI;

ONpENENATh BAJEHTHOCTh MW CTENEHb OKHCIIEHHS XUMHUYECKUX DJJIEMEHTOB B
COEMHEHMIX Pa3IMUYHOrO COCTaBa, NPHUHAUIEKHOCTh BEIIECTB K ONpPEAEIEHHOMY
KJIacCy COeIMHEHUN Mo ¢opmysiaMm, BUJ XUMHUYECKON CBSA3HM (KOBaJE€HTHas, MOHHA,



METAJUINYECKas) B HEOPraHMYECKUX COEJUHEHUSX, 3apsj] HMOHA [0 XUMHUYECKOH
¢dopmyre, xapakrep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHUYECKUX COCAMHEHUH, THI
KPUCTAJIIMYECKON PEHIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuonnueckoro 3akona J[. 1. MenaeneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMaHUE: OMUCHIBATh U XapaKTepH30BaTh TabnuuHyto ¢opmy Ilepuonuueckoit
CUCTEMbl XMMHYECKUX 3JIEMEHTOB: pa3iuyarh IOHATUS «IJIaBHas moarpymnmna (A-
rpymmna)y u «mnobouyHas noarpynna (b-rpymma)», manble u Oonblive MEPHOIbI,
COOTHOCUTh O00O3HAYEeHMs, KOTOpbIE HUMEIOTCS B MNEPUOAWYECKON Talauie, c
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsiz spa, oOlIee YNUCiIo IEKTPOHOB U paclpeesIeHHe X 10 3JIEKTPOHHBIM CIIOSIM),
O0BSACHATH OOIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB OJJIEMEHTOB U HX
COCIVMHEHMN B MpEJesiaX MalbIX IEPUOJOB M IVIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE AJIEMEHTHI, HEOPraHUYECKHE BEIIEeCTBa, XUMHUYECKHE
peakiuu (110 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, M0 TEIUIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENCHEeW OKHCICHUS XUMUYECKHX 3JIEMEHTOB);
XapaKkTepu30BaTh (ONMUCHIBATh) OOLIME U cHeuuduyeckue XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPXK/1as ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPaBHEHHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUM;

COCTaBJIATh YPABHEHUS SJICKTPOIUTUYECKON AUCCOIMALMMN KUCIIOT, IIEJIOYEe U COJeH,
MIOJTHBIE U COKpAIlEHHBIC YPABHEHUS peakiuil HOHHOrO 0OMeHa, YpaBHEHHS PEeaKLui,
MIOATBEPKJAIONINX  CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAY BEIECTBAMHU
Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIMM IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca ITUX peaKIuii;

IIPOrHO3UPOBAaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX CTPOEHHSI, BOZMOXXHOCTH
IIPOTEKAaHUsI XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSX;

BBIYHCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILLIECTB, MaCCOBYIO
JI0JIF0 XUMHYECKOT'0 3JIEMEHTa 10 (opMyJie COeJMHEHUs, MAaCCOBYIO OO BEIIECTBa B
pacTBope, MIPOBOAUTH PACUEThI 10 YPaBHEHUIO XUMUYECKON peakluu;

coOMoaTh MpaBuia MOJb30BaHMUA XMMHUYECKOM TOCYIOH U JabopaTOpHBIM
0o0OpyZOBaHUEM, a TaKXKe MpaBUiIa OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKLHUSMH T10 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
1 COOMPAHUIO Ia3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKHCIIOro rasa);

MIPOBOANUTH PEAKLIUU, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTAaB Pa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMui-, MOAWA-, KapOoHaT-, ¢ocdart-,
CWJIMKAaT-, Cylab(ar-, TUAPOKCHI-HMOHBI, KAaTHOHbl aMMOHHUS U MOHBI H3Y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPIaHUUYECKUX BEILECTB;
IIPUMEHSTh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENbHOCTH — AHAJIW3 U CUHTES,
CpaBHEHHE, O0OOOLIEHHE, CHCTEMAaTU3allil0, BbBISBJICHUE MPUUYNHHO-CIEICTBEHHBIX
CBS3€M — JUI1 M3Y4YECHMsI CBOWCTB BEIIECTB M XMMHUYECKUX PEAKLIHUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHUS — HaONIoJIeHWEe, M3MEpEeHHe, MOJEIUPOBAHUE,
HKCIEPUMEHT (peasbHbIi U MBICJICHHBIH).
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