INOACHUTEJIBHAA 3AIINCKA

[Tporpamma o XMMHUK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIXx B PI'OC 00O, a Taxke Ha OCHOBE (eaepanbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUEHIMHM MpPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHUHM Ja€T MpEACTaBICHUE O LENIX, OOIIel CTpaTerud OO0y4YeHWs,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIWBACT
00s13aTeNIbHOE TPEMETHOE COJIEpKaHKe, MPelyCMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fieliaM U TeMaM MPOrpaMMbl [0 XUMHH, OIPEIeIsieT KOJINYeCTBeHHbIE
U KayeCTBEHHBIC XapPaKTEPUCTUKH COJACP)KAHUS, PEKOMEHIYEMYI0 IIOCIIEeA0BaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Yy4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTelbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TakyKe TPEOOBaHMIA K pe3yabTaTaM 00ydeHHUS XUMHUU
HAa YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JIEATETLHOCTH 00YUYaOIIETOCs TI0 OCBOSHUIO YU4EOHOTO COJIEP KAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (popMHpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
NPEICTaBICHUN O MAaTEPHATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUU BEIIECTB B MPUPOJE, O MYTIX
pemeHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHUECKOl 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PyHKINOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MBILUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aronmxcs,
HaBBIKOB HMX  CaMOCTOSTEIbHON  y4eOHOH  JESITeIbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B [IOBCEJHEBHOW JKM3HH, TaKk U B
poeCCHOHAIBHON JESTENHHOCTH,

3HAaKOMHUT €O CHEeUU(UKON HAy4yHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTIO
B3IJISA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM JTAloM B (JOPMHPOBAHUHT
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K TMPHUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHMM 00ECHEeuMBAIOTCS CHeUU(UKON comepikaHus
y4eOHOTO TIpeaAMeTa, KOTOPBIM SBISAETCS TEeNarorndeckd aJanTHPOBAaHHBIM OTpakEHHUEM
6a30B0il HayKM XMMHHU Ha ONpPEIEIEHHOM dTare e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIKUMHUCs CUCTEMbI NEPBOHAYATBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKONH XUMUU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHAa HAa OCHOBE CHCTEMHOTO
noaxona k e€ maydeHnro. CoJnepkaHue CKIIAABIBACTCS W3 CHCTEMBI MOHITHH O XHMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATUH O XuUMHuYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYPHO OpPTaHHM30BaHBI MO TPUHIUITY ITOCIEAOBATEIFHOTO Pa3BUTHS 3HAHWI Ha OCHOBE
TEOPETUYECKHX MPEACTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YICHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoaunueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMUU;

— YYEHHS O CTPOCHUHU aTOMa U XUMHUYECKOH CBS3H;

— MpeCTaBIEHUH 00 MEKTPOIUTHUECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HAHUS pAcCCMAaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATENBHO OT OJHOIO YPOBHS K JApYyromy,
BBIMOJIHASL (DYHKUIUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAaKTUYECKOTIO IPUMEHEHUS U MTOJyYEHHS N3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH HayyHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEeMHOH NpHpOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinacce» u «Pusuka. 7 Kjiacc.

[Tpy n3yyeHny XMMHUU IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOIo IpeaMeTra COCTOMT B (hOPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELIECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHMM U pPa3BUTUM [103HABATEJIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallleHus C BelIeCTBAMU B IIOBCEIHEBHON KU3HH.

[lpy W3y4eHWH XMMHUU Ha yYPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHMs BaXHOE 3HAYCHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO pELICHUH, CHOCOOHOW ajanTHpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIeHHOCTb OOyYeHHUs Ha CHUCTeMaTH4eckoe IpuoOliieHrne oOyyaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOJaM  IO3HaHUS,
(bOopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBMM, CIHOCOOCTBYIOUIMX IPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM NEesATENbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOUYEBBIX HAaBBIKOB (KJIHOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IIMYHBIX BUAOB JAESTEIBbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHWBATH SIBJICHUS OKPY’KAIOLIEro MHUpa, MCMONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMHMH, TNPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKMX 3HAHWM JUil BBIPAOOTKM 3KOJOTUYECKH LielIecoo0pa3HOro MOBEAEHUS B OBITY U
TPYZAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AaJbHEUIIero 00yueHHUs.

OO61ee yuCio YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. Tema u
BemecTBa. dusnueckue CBOMCTBA BeElIECTB. ArperatHoe coctossHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BemnecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX OJJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCHUTENbHAA aTOMHast Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMYECTBA, Macchl U
Yrclia CTPYKTYPHBIX €IUHUIL BerecTBa. Pacuérhl mo opMyliaM XUMHUECKUX COSAMHCHUN.

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukaims XMuMUYECKUX PEaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpateHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAaHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0AeHHEe (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasHUE JIbJa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHUI, HaOt01eHue
W ONKCAaHWE TPHU3HAKOB MPOTEKAHUS XHMMUYECKHX peakiui (pasiokeHwe caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWu, B3auMoOJCHCTBUE keie3a ¢ pactBopoM coiu Mmenu (1), usydenme crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENEHHWE OYUCTKHA TOBAPEHHOW COJM, HAONIOJICHHE U OIHMCAaHUE
pEe3yNbTAaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JIaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3nYecKue U XMMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs Kuciaopojga B Jjaboparopuu u
MPOMBINIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — aljgoTporHas MOAH(PUKAIUS
KHMCIIOPOJIA.

TermnoBoit >(dexT XuUMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »smemeHT W mpocTtoe BemecTBO. Haxokmenue Bogopoja B MPHUPOJE,
busznuecKkrue 1 XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comnu.

MousipabIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBorMcTBa BoAbl. Boja kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAacTBOpHI. PacTBopuMOCTh BemiecTB B BojJe. MaccoBasi 0jsl BEIIeCTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OXxpaHa W OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanust nHeopranmyeckux coenuHeHnid. Oxcuasl. Knaccudukamus OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. HomeHnkiarypa
oKcuI0B. U3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukaiuss OCHOBaHWE: IMENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanuil. dusznueckne W XMMHYECKHE CBOMCTBa OCHOBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usudeckiue 1 XUMHYECKUE
cBoiicTBa kucior. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrue U XMMUYECKUE cBoWcTBa cosie. [lomyuenue
COJICH.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAaHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeiesieHUue CoJepKaHusl KUCIOpoJa B BO3AyXe, MOJIydyeHue, cooupaHue,
pacno3HaBaHUE W HU3yYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U INpEKpallleHusi ropeHus (mmokapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHIOB M OIUCAHWE WX CBOWCTB, MOJy4YCHHE, COOMpaHUE, pacro3HABaHUE U
W3y4eHUEe CBOWMCTB Bojoponaa (TopeHue), B3auMozeicTBue Boaopoaa ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCICAOBAHUE OOpPA3I[OB HEOPTAHWMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HAOIIO/ICHUE W3MEHEHUS OKPACKM WHIMKATOPOB B PACTBOPaX KHUCIOT W IIENOYEH, H3ydyeHUe
B3aumoeiictBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluy, IOJyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljla PYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Baxuernme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucremMa xumu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKA KIACCU(PUKALUKA XUMHUECKUX »diieMeHToB. [loHsitHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAILIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMUYecKHx »diemeHToB J[. .
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbl [lepuogmydeckoit cucTeMbl
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX 31eMeHToB [leproaudeckoil CUCTeMbI
. W. MenneneeBa. XapakTepUCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS Pauyca aTOMOB XUMHUUYECKUX DJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanentnas (momnsipHast u HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE — peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCUAA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meoscnpeomemnuwie ceasu



Peanuzanus MexXnpeaMETHBIX CBsI3ed IIPU U3YYEHHHM XMMHUH B 8 KJIacCe OCYLIECTBIIAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHH,
ABJIAIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHS: HAay4HbIH (akT, THUIOTE3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TeJ0, O0BEM, arperaTHoOe
COCTOSIHWE BEIIECTBA, a3, (YU3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIa€MbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKusi

[lepuoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osaementoB J[. U.
MengeneeBa. CrpoeHHE AaTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
9JIEMEHTOB TMEPBBIX TPEX MEPHUOIOB, KallWs, Kbl M HX COCIWHEHUH B COOTBETCTBUU C
MI0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemlecTBa: BHJIbI XUMHUYECKOW CBS3M. THUMBl KPUCTAJUTMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBAa OT THUIMA KPUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIESCTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMUYECKHX pPEakuil MO pa3IuYHbIM IMpHU3HaKaM (IO YUCITY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TEIIoBOMY 3(dexry, Mo H3MEeHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsiTHe 0 cxopoctu XumMuueckoi peakinuu. [loHaTne 06 O0OpaTMMBIX U HEOOpPATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JEKTPOHHBI OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUThI. KaTHOHBI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMH XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bI€ DIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHs HMPOTEKAHUS peakiMii HOHHOrO OoOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KHCJIOT, OCHOBAaHUM U COJell B CBeTe
npe/CTaBIeHU 00 3JIEKTPOTUTHUYECKON auccoluanuu. KadecTBEHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTalioB (rpaduTa M anMmasza), CIOXKHBIX BEHIECTB (XJOpHAA HATPHs),
HCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEI0BaHHE IIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, Mpollecca AUCCOLMAIIUN
KHUCJIOT, IIeJo4Yel W cojeil (BO3MOJKHO HCIIONb30BaHUE BHJIEO MaTepUajoB), IMPOBEACHUE
OTBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKka, BblIelIeHHe ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpEHHE, peakluu pPa3IOKEHUS, COCAUHEHMS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BELIECTB — T[aJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETajulaMH, HEMETajlulaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KHUCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a HAa OPraHKU3M YeoBeka. BaxxkHelme Xmopuasl
U UX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3HyecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOJU(HUKAIMK KUCIOPOJa U Cepbl. XUMUYECKHE CBOICTBa
cepel. CepoBOJOpOA, CTpoeHue, (U3NYecKHe M XMMUYecKHe cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3UYECKHNE M XMMHUYECKHE CBOWMCTBA
(oOme Kak MpeNcTaBUTENs Kilacca KUCIOT M creuududeckue). XHMHUYECKHE peakiuH,
JeKallie B OCHOBE MNPOMBIIIICHHOTO croco0a IoiydeHusl cepHOi KucioThl. [IpumeHenue
cepHoi kucinoTsl. CoaM CepHOM KHCIOThI, KAUeCTBEHHAs peaklys Ha cyiab¢aT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arpsi3HEHHUE OKpY’Kalollell cpebl
COEJMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEOTBPALLCHUS.

OOmass xapakrepucTuka 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B MpUpOZe, (PHUIUYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopotT a3ora B npupoje. AMMUak, ero Gpu3n4eckue i XMMU4ecKHue
CBOWCTBA, MOJIy4eHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3nueckne MW XUMHYECKHE CBOicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amIoTponHble MOAU(DUKAUH
docdopa, puznueckne u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopHas kuciora,
¢u3nueckue M XUMHMYECKHE CBOWMCTBa, mosyueHue. lcmonb3oBanue QocdaTtoB B KauecTBe
MUHEPATBHBIX YIOOpPEHU.

OOmast xapakrepuctuka 37aeMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJEepOo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMu4eckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux GU3NYECKUe U XMMUYECKHE CBOMCTBA, JACHCTBHE HA KUBbIE OpraHU3MBI,
NOJy4eHHEe U IpPUMEHEHHe. DKOJIOTHYecKue MpobieMbl, cBsI3aHHbIe ¢ oKkcuaoM yriepoaa (IV),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJy4deHHE U NpuMeHeHHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-uoHbL. Mcnonp3oBaHue  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHavanpHble MOHATHS 00 OPraHMYECKHX BEUIECTBAX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, AalleTWJIEH, JTaHOJ, IJMLEPHUH, YKCycHass Kkuciora). [IpupoaHbie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX NepepadoTKU
(OeH3uH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OGMOJIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — M HX pOJU B JKM3HM 4YelloBeKa. MarepuaabHOE €IUMHCTBO
OpPraHMYECKUX Y HEOPTraHUYECKUX COECIUHEHHMH.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenus kpemHuss B mnpupone. OOmme mnpencraBneHus o0 okcuge kpemuus (IV) u
KpeMHUeBOM kucioTe. CUITMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIEHHOCTH. BaxkHeiine



CTPOUTEIIbHbIE MaTepHalibl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MacHOr0 UCMOJIb30BaHMUS CTPOUTEIBHBIX MaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHrue oOpaslloB HEOPraHMYECKHX BEIECTB, CBOMCTB COJSHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COCAMHEHUH (BO3MOKHO
UCTIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIICHHE C O0paslamH XJIOPUAOB (TaJlOTCHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HAOMIOJeHHEe Tpolecca OOyrauBaHUSL — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUYCHHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOUW peakinyu Ha Cynb(aT-HOH W HaAONOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUMN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrHoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE M H3YYEHHE CBOICTB aMMMaka, IpPOBEJICHUE
KAUeCTBCHHBIX peaKknuid Ha HMOH aMMOHUsA U Qocdar-uOH M U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUICOMATEPUAJIOB), M3YYCHHE MOJENCH KPUCTALTMYECKUX PEIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJTyICHHE, COOMPaHHe, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMii Ha KapOoHAT U
CHUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHUE C MPOAYKIUEH
CUJIMKATHOM MPOMBILIIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/ad Mo Teme «BakHelue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTta/lIbl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBs3b M METAUIMYECKas KpPUCTAJUTMYECKas
peméTKa. ODJIEKTPOXUMHUYECKUN Pl HanpspkKeHUH MeTauioB. PU3MYecKue U XUMUYECKHUE
cBoiicTBa MeTauioB. OO1mKe crocoObl MOy4eHUsT MeTaJlIoB. [oHsATHE O KOPPO3UM METAIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIBL: TIOJIOkKEHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXEHUE B Mpupoje. OPuznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUsl U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBI MAarHUMM M KaJlbLUi: TnosokeHue B Ilepuoanueckoit
cucreme xumudeckux anemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHUs W Kanblus. BaxkHeilmme coeanHeHUs
KaJbpIus (OKCUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xumuueckux snemeHTtoB J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B mpupoje. Ousznyeckre U XMMHUYECKUE CBONCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSL.

Kenezo: mnomoxenue B Ilepuomndeckoir cucrteMe xumuuyeckux osnementoB /[l .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupojae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U conu kenesa (II) m sxenesa (III), ux cocraB, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMh MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJOU (BO3MOYKHO UCTIOJIB30BaHUE
BHJICOMATEPHAIIOB), HCCJIECIOBAHUE CBONCTB >KECTKOM BOMBI, MpoOIlecca TOPEHHs JKeje3a B



KHCIOopoJe  (BO3MOXKHO — HCIIOJIB30BaHME  BUACOMATEpUAIOB), IPU3HAKOB  IMPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbllHs, alFOMUHUA, HUHKa, *ene3a (II) u xenesa
(I1D), meau (II), HaOnroieHUE W OMKMCAaHUE MPOIECCOB OKPAIIMBAHMA IJIAMEHU MOHAMH HATPHS,
KaJusl U KaJblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSAUHEHUSY.

XuMHA M OKpYsKaoIas cpeaa

BemectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH uYeloBeka. be3omacHoe HCIoyib30BaHUE
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomp Nnpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKPYXKAroIIel cpefbl (MpeaeabHas 10IMyCcTUMas KOHLIEHTpaus
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pa3oB MaTepralioB (CTEKIIO0, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTePUAIIbI).

Mesxicnpeomemmuuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3y4YEHUU XUMUU B 9 Kjacce OCYIIECTBISETCS
Yepe3 HCHOJb30BAaHME KaK OOIMIMX E€CTeCTBEHHO-HAYYHBIX IOHATHH, TaK U MOHATHH,
SBIISIONINXCSI CHCTEMHBIMHU IS OT/IE€TIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJIEHHE,  IKCIEPHUMEHT,
MOJIEIIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, MTAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUI 3aps]l, IPOBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBop, pacTBOPUMOCTh, KpPUCTAUITMYECKAass pEmETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI,
€MHUIIBI U3MEPEHUSI, KOCMHYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKocHUCTeMa, MHHEpaJIbHBIE YIO0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUS
JOCTUTAIOTCS B X0/1e¢ 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIHUTATEIbHON JIeTEIbHOCTHU B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMH MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COIMATIN3AINN 00yUaOIUXCS.

JIM9HOCTHBIE pPE3yJbTaThl OTPAKAIT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIUpPEHHE OMbITa ACSTEIbHOCTU Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY U HAYIHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XUMHYECKOW HayKH B >KM3HHU COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHON WH(pOpPMAIUMEH O TEPEOBBIX JOCTHKEHHUSIX W OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YyCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa;kIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUSI O COIMAIBHBIX HOPMax M MPaBHJIAX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUJICKTUBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIICIOBATEILCKOM, TBOPYECKOM U JAPYrUX BHJAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATENIbHOCTH MPHU BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHUHM YYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILEcCe 3TOH y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEICHHWE W TIOCTYNKH CBOMX TOBAapHINCH C TO3WIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 O3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJCTABICHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJISIONIME OCHOBY JUIS
MOHMMAHUA CYIIHOCTH HAYYHOW KapTUHBI MHpa, MpPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C MPUPOTHOW CPEIOi, O pOJIn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIC MOTHWBBI, HAINPABJICHHBIC HA IIOJYYCHHE HOBBIX 3HAHUH TIO0 XUMHH,
HEoOXOoauMBbIe Il OOBSCHEHUS HaONIOIaeMBbIX TMPOILIECCOB U SIBICHUH, MMO3HABATEIBLHOM,
WH(OPMAIIMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEpPaTypOld, MOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyUeHHI0 M TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000Opa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHs 00y4YEeHHS B ajbHEHIIEeM;

4) popMmupoBaHus KYJIbTYpPbI 310POBbA:

OCO3HAaHHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE IIOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HAapKOTHKOB, KYpEHHs), HEOOXOAUMOCTH COOIO/ICHUS
paBwJI 0E30MaCHOCTH TPH OOpalIeHHWH C XMMHYSCKHMH BEIISCTBAMHU B OBITY W pEaIbHON
KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUUYECKOMY H3YUEHHUIO MPOPECCHl U TPyAa pa3IuYHOrO pOJia, YBAXKEHHE K
TPYAy H pe3yibTaTaM TPYIOBOW JEATEIHHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMCHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYATHHOW TPACKTOPUU



MPOJODKCHHUST O0pa3oBaHUsA C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENTHON MPO(EeCCHOHAIIBHON NEATeTbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) IK0JIOrM4eCcKOro BOCIIUTAHMS

OKOJIOTHMUYECKH TIeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUil 0€30IacHOro MOBEJCHHS MPHU paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYAIUAX, YTPOKAIOIIKUX 3/0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NPU H3YyYECHUH XUMHH, JJIS PelleHus
3a/71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPEOH, U1l MTOBBILIEHHS YPOBHS 3KOJIOTMYECKO T
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX Pe3yJlbTaTOB BBIICISAIOT 3HAYMMBIE 7S (OPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, KCIIEPUMEHT U JAPYToe.), KOTOPbIE UCMOB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeAMETax U MO3BOJIIOT Ha OCHOBE 3HAHHMM U3 3TUX MPEIMETOB (POPMUPOBATH MIPEACTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHUpa, U yYHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIC,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIe 00ecnednBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeTbHOCTH.

Ilo3naBaTenbHBbIE YHUBeEPCcAJIbHbIE YUeOHbIEe 1eiCTBUS

Bba3zoBble Jioruyeckue eiicTBUSA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHaBIMBATh B3aUMOCBS3b C JIPYTUMU MOHSATUSIMH), UCIIOIb30BATh MOHATUS JIsi OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1eJyKTUBHbIE,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHUS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IMIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI 3JIEMEHTA),
XUMuYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENBHBIX 33/a4, C Y4YE€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIECACTBEHHbBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMBIX MPOIECCAX U SIBJICHUSIX.

Ba3oBble ucciaenoBarebCKue AeiCTBUSA:

yYMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B Kaue€CTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHU3AIMH M TPOBEICHHUIO yUYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOMI0AATh 3a XOJ0OM MpOIlecca, CaMOCTOSATENbHO MMPOTHO3UPOBATh €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHAJTU3UPOBATH U HHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUYHBIX BHIOB
1 (hOopM IIPECTABICHHUS, TTOYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpATypa



XUMHYECKOTO COJIepKAaHUs, CIPaBOYHbIE IOCOOMs, pecypchl IHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METObI U 3aIPOCHI IPU MOUCKE U 0TOOpe nHpOopMaUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJISl BBIIIOJHEHUs y4EOHBIX M M0O3HABATEIbHbBIX 3aJa4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOM aKTUBHOI'O MCIIOJIb30BAaHUS Pa3INYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpencTaBICHUS
UHPOpPMALMU U WUIIOCTPUPOBATH pEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBATh B IIpolecce yuyeOHOM M HccienoBaTeabCKon
NEeSITeIbHOCTH UH(POPMAIIHMIO O BIMUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIOLIed PUPOJHOM CpeIbl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yYMEHHUs 3aJaBaTh BOIPOCH (B XoJe auanora M (WiM) AMCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCUTEIBHO BBIIOJHEHUS
IpeJI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIIATH MOJyYCHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJIbTaTOB BBINOJIHEHUS XUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH NPU PEIIEHUM BO3HHUKAIOIIMX IPOo0JIeM Ha OCHOBE y4éra
OOIMX WHTEPECOB W COTJACOBAHMs NO3MLIUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIU COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIEe yHHBepcaibHble y4eOHbIe AeiicTBHA:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh LENH IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATENILHOCTh, BHIOMPATH
HauOosnee HS(PQeKTUBHbIE CHOCOOBI pemleHus Y4eOHbIX M IO3HaBaTeNIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WJIM KOPPEKTHUPOBATh NPEJIOKEHHBIH alropuTM JAEHCTBUHM mpu
BBIITOJIHEHUH 33/IaHUH ¢ y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBHUE MOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTEHI, ITpe/IaraéMble B YCJIOBUHN 33aHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB IO OCBOEHMIO OO0S3aTE€IBHOTO COAEpKaHMUS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
oOydarluMuCcs Hay4yHble 3HAHHUS, YMEHMs U CHOCOObI JAeWCTBUM, crneuuduueckue s
OpeaMEeTHOM 00sacT «XUMUS», BUIBl JEATEIbHOCTH MO TOJTYYEHHUI0 HOBOTO 3HAHHUS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonHuy oOyueHus B 8 kJacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

® DPACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUH

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAass aTOMHAash W MOJIEKYJISIpHAas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHash Macca, MaccoBas 0N XHMHUYECKOTro
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIA O0BEM, OKCHI, KHUCIIOTa, OCHOBAaHHWE, COJIb,
AIIEKTPOOTPHULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakiys, Kiaccudukanus
pEaKIMii: peaKIiy COSANHEHHsI, PEaKIINH Pa3JIOKECHUS, PEAKIINN 3aMEIICHHUS, PEaKIINN
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEAKIMH, TEIIOBOM AP (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKas CBS3b,



NOJIIpHasl M HEMOJIApHAs KOBAJIECHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KATHOH, aHHWOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX HNOHSITHUM W IPUMEHATH 3TH
MOHATUS [TPU ONMCAHUU BEIIECTB U UX MPEBPAICHUI;

® UCHOJB30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBJICHUS (OpPMyN BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMCHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
ONpeNeIEHHOMY KJIacCy COEIUHEHMH 1o QopMmyliaM, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepronnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUS MACChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUSI, 3aKOHAa ABOIaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabianuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymnmna (A-rpymnma)» u
«mmobounas monrpynmna (b-rpynma)», manple W OoNbIIME TEPUOIBI, COOTHOCHTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB /[[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCcTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre uX 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
sbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE MpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOILIMX XUMUYECKUX PEaKIUil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KAa4E€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBa B
pacTBope, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATH OCHOBHBIE OINEPALIMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AINI0, KIAaCCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEASIbHBIN U MBICIIEHHBIH);

e CleloBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH TmoCylol M J1abOpaTOpHBIM
0o0OpyJOBaHUEM, a TaKXe MpaBUiIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHUIO
U cOOMpPaHUIO Tra3000pa3HBIX BEIIECTB (BOAOPOAAa M KHUCIOPOJA), NMPUTOTOBJICHUIO
pPacTBOPOB € OMPEACIIEHHON MacCOBOM J0JIEW pacTBOPEHHOIO BELIECTBA, MIAHUPOBATH
U IIPOBOAMTH XMMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIETIOUEN U
KHCJIOT C TIOMOIIIBI0 HHIUKATOPOB (JIakmMyc, heHomdTaaenH, METUIOPAHXK U APYTHE).

K xonuy oOyuenus B 9 kJjacce mpeIMeTHbIE pe3ylbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTH Yy O0OYUaIOIIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX INOHATHUN: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHWOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEGHTHOCTD,
AEKTPOOTPHULIATENILHOCTb, CTENEHb OKUCICHMS, XMMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJib, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JAUCCOLMAIMS, PpEaKIUd HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYEcKas), KpPUCTAUIMYECKas pelérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeleibHO IOIMyCTHUMAas
koHueHrpauus [1/JIK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSTH 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (OpMYyT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpPEACIEHHOMY
KJIacCy coelMHEHUN mo Qopmysiam, BHA XUMUYECKOW CBS3U (KOBAJCHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona JI. 1. MenzaeneeBa U 1€MOHCTPUPOBATH
€ro MOHMMAaHME: OMHUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noAarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U OGonblIMe MEPUOJIBI,
COOTHOCUTh O0O3HAu€HUs, KOTOpbIE MMEIOTCI B MEPUOAMYECKOM Tabmuue, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX IJIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YMCio AMEKTPOHOB U PACIIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B HW3MEHEHMHU CBOWMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpeJieax MaJbIX MEPUOJIOB U IJIABHBIX HNOJArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIIOBOMY
3pdeKTy, 10 U3MEHEHUIO CTENIEHEeW OKUCICHHUSI XMMUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUYECKHE XUMUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XMMUYECKUX PEaKIHii;

COCTaBIISITh YPABHEHHUS JICKTPOJIUTHYECKON JUCCOLMUAIIMU KHUCIIOT, IIEJI0YEd U COJIEH,
MIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS pPEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BeELECTBAMU
Pa3IMYHbIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;

coOnrofaTh MpaBuja MOJb30BAHUS XHMMHUYECKOM TMOCyqol M J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHusi C BEIIeCTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO Tasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3IMUHBIX BEIECTB:
pacrio3HaBaTh OINBITHBIM NYTEM XJIOpUI-, OpoMHI-, MOAMI-, KapOoHat-, ocdart-,



CWIHKAT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KAaTHOHBI AMMOHHS ¥ HOHBI HU3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON NESITENBHOCTA — AHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IIEHHEe, CHUCTEMAaTHU3aIlui0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOAbl IIO3HAHHWS — HAOMIOJCHHWE, W3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIl U MBICICHHBIN).
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBLTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

ITo Teme: <<HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATHUA)

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSTH: aTOM,
MOJIEKYJIa, XHMHYECKHIl JJIEMEHT, IPOCTOE BEIIECTBO, CI0XHOE
BEILIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENbHAs aTOMHAs ¥ MOJIEKYJSpHash Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas [0S XHUMHUYECKOTO
3JIEMEHTAa B COEJAWHEHUH, MOJISIPHBIH OOBEM, XMMHUYECKasl PEaKIHs,
KIaccu(uKalmus — peaKknuid:  peakuuu  COSAMHEHHS,  PeaKUuu
Pa3NOKEHUs, pPEaKIUM 3aMeIICHHs, peakuuu OoOMeHa, OJK30- H
DHJIOTEPMHUYECKHE PEaKIUH, TETUIOBOH 3((deKT peakmuu, pacTBOp,
MaccoBasi J10JIs BelecTBa (IPOLICHTHAs KOHIIEHTPAIUs) B PaCTBOpe

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHWU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

1.4

1.5

UCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHMKY IJIi COCTaBJi€HHUS (OpMYyI
BEILIECTB U YPAaBHECHUN XUMHUUYECKUX PEAKIIUI

PaCKpbIBATh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCUICCTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIDHOTO YYE€HMs, 3aKOHa
ABorajipo

OIpCaACIIATD BAJICHTHOCTH aTOMOB 3JIEMCHTOB B 6I/IHapHBIX
COEIMHEHUSIX

1.6

1.7

KJaccu(UIUpoBaTh XMMHUYECKHE peakuuu (10 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIUH BEILIECTB, 10 TEIIOBOMY 3P HEKTY)
BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MAacchl
BEIIIECTB

1.8

BBIYHCIIATH MacCOBYIO JIOJIO XMMHYECKOTO 3JeMeHTa Mo (opmye
COEIMHEHMUS,

1.9

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PpACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIOIEHUE,
U3MEpeHUe,  MOJICIIMPOBAHWE,  DKCIEPUMEHT  (pPeabHBIA |
MBICTICHHBIN )

ITo Teme: «Baxueiimme MPEACTABUTCIIN HCOPIraHUYICCKHUX BCIICCTB»

2.1

2.2

2.3
24

pPacCKpbiBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX MOHSATHUH: OKCHun,
KHCJI0Ta, OCHOBaHUEC, COJIb

ONpEAENATh NPUHAAIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy
coelMHeHu! no popMynam

KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA
XapakTepu3oBaTh (OMHUCHIBaTh) OOLIME XMMHUYECKHE CBOICTBa




2.5

2.6

2.7

3.1

BCIICCTB Pa3IMYHBIX KJIIACCOB, IOATBECpXKAas OIMHWCAaHUC IpPpUMEpaMHU
MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

IMPOrHO3UpPOBATH CBOMCTBa B€IICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IIPOTECKAaHHA XHUMHUYCCKHUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBUJIaM [OJIb30BAHUS XUMHUYECKOM TOCYAOH H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
71a00PaTOPHBIX XMMHUYECKHUX OMNBITOB MO TMOJYYEHHIO U COOMPAHMIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOJAA), MPUTOTOBICHHIO
pacTBOpPOB C OMNpeAeNnEéHHOM MaccoBOMl Jojeill pacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacrno3HaBaHWIO PACTBOPOB IIeJloueid U KUCIOT C TOMOIIbIO
MH/IMKATOpPOB (JIakMyc, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUW peaKIuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux siemeHToB J[. M. Menneneesa. CTpoeHue aTromos.
XumMuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTENBHbIE PEAKIIUN

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUMH: SAOpO aroma,
AIIEKTPOHHBIA CJIOM aToma, aTOMHas oOpOuTadb, paguyc aroma,
XMMHMYECKasl CBsI3b, IOJSPHAs M HENOJSApHAas KOBAJIEHTHAs CBSA3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAs CBA3b, HOH, KaTUOH, AaHWOH,
CTENIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

33

34

OIUCHIBATh M XapakTepu3oBaTh Tabnumunyto ¢opmy Ilepunommueckoit
CHCTEMBl XMMHYECKHX DJIEMEHTOB: pa3inyarTh MOHATHUS «TJIaBHAs
noarpynna (Arpynma)» u «mobouyHass mnoarpynna (brpymma)y,
«MaJbie» u «OOJIBIIHIE) MTEPHOIbI

packpsiBaTh cMmbica Ilepumoamueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B Hepnogmqecxoﬁ
CUCTEME

3.5

3.6

COOTHOCUTH  O0O3HAuU€HHUs, KOTOpble UMEIOTCAs B  Tabmuie
«Ilepmognueckass  cucrema  XUMHU4YecKux  anemeHtoB  J.HM.
MenpneneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (coCTaB M 3apsija  sjapa, oOlee dYHCio
AIIEKTPOHOB U paclpeieNIeHHe UX TI0 AIEKTPOHHBIM CIIOSIM)

OIpCaACIIATD CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHBIX
COCOAUMHCHUAX

3.7

ONpCACIsITL BUJ XUMHYECKOH CBS3U (KOB&J’ICHTHaﬁ u I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

9 KVIACC

Kon
IpoBepPsAEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs




ITo Teme: «BemecTBo U XUMUYECKash PEaAKIUs)

1.1

pPacKpbIBaTh CMBICJII OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJUTHYECKAs AMCCOLMALIMS,
peakIMu HMOHHOro OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHUE,
oOpaTtumble u HEoOpaTHUMbIE peaxuuu,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCIIUTEID,
BOCCTAHOBUTEINIb, OKHUCIEHHME M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aM(pOTepHOCTh,  XMMHUYECKas  CBA3b  (KOBAJEHTHas, HOHHa,
METAJUINYeCKasd), KPUCTAJUIMYECKas pEHETKa, CILIaBbl, CKOPOCTb
XUMHUYECKOU PEAKINU

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
IMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTABJIATH ypaBHeHI/IH 3HeKTpOHI/ITI/I‘ICCKOI>'I Jucconanuu KHCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DEaKIuil
HOHHOT0 0OMeHa

paCKpI)IBaTI) CYIIIHOCTL OKHCIIUTCIbHO-BOCCTAHOBUTCJIIBbHBIX peaKHI/Iﬁ
IIOCPEICTBOM COCTABIICHHUS SJIEKTPOHHOTO OallaHca dTHX peakIuii

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKIIuU

Ilo temam: «Hemerasuibl U uUX coequHeHUsS» U «MeTalipl U HUX
COEIUHEHUS

2.1

2.2

XapaKTePU30BaTh (OMUCHIBATh) OOITUE U CIIeNU(PUISCKUE XUMUYECKUE
CBOIMCTBa NPOCTBIX W CJOXKHBIX BEIIECTB, MOATBEPXKIAs ONUCAHHUE
pUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKUi

COCTAaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B Pa3IMUHBIX
YCIIOBHSIX

24

2.5

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOH H
71abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBINOJTHEHHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJYYEHHIO M COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

MNpOBOAWUTL PC€aKUHM, MOATBCPKIAIONINEC Ka4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, MOHBI HM3YyYEHHBIX METAJJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

ITo Teme: «XuMuUs 1 OKpy>Karomas cpear

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuii: [IJIK
BEILIECTBA; KOPPO3US METAILIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpAIlMM MBICIUTENBHON JEeSATENHHOCTH —
aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE TPUYMHHO-CIC/ICTBEHHBIX CBSI3€H — JUIS  W3YYCHUS
CBOMCTB BEIIECTB M XUMHYCCKHX PEaKIHid, eCTCCTBCHHOHAYYHBIC
METOJbI TIO3HAHWS — HaONIOJCHUEe, W3MEpEHHUe, MOJIEIHpPOBaHUE,
AKCIIEPUMEHT (peajbHbI U MBICJICHHBIN)







IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA
HepBOHa‘-IaHBHBIe XUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BEILIECTB

Ilousrue o METOJaxX ITO3HAaHHA B XMMHHU. Yucteie BC€IICCTBA U CMCCH. CnocoObl
pa3saciICHUs cMmeceit

1.3

1.4

1.5

1.6

1.7

2.1

ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHYECKHX
a51eMeHTOB. [IpocThie U C0kKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE

XuMuueckas (1)OpMy.]'Ia. BanieHTHOCTE aTOMOB XMMHMYECKHMX 3JEMEHTOB. 3aKOH
IHOCTOAHCTBA cocTaBa BCIICCTB. OrHocurenbHas aTOMHasa macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 07151 XUMHYECKOT0 dJIEMEHTa
B COCAUMHCHUN

KommuectBo BemectBa. Moisib. MossipHas Macca. B3anmocCBsA3b KOJIMYECTBA,
Macchl W 4HCIA CTPYKTYPHBIX €IWHUI BemecTtBa. Pacu€rel mo ¢dopmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

dusnueckue U XMMUYECKHE SBICHHUA. XUMHYECKas peakius U e€ MpU3HAKH.
3aKOH COXpaHEHMs Macchl BEIECTB. XUMHUUYeckre ypaBHeHus. Knaccupukanus
XUMHUUYECKHUX PEAKLUH (COeTUHEHUS], pa3I0KEHUs, 3aMellleHus, OOMEHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYI0H, C MpaBUjIaMu
paboTel B saboparopuu U nOpuéMamMu oOpalmieHuss ¢ J1abopaTOPHBIM
0o0opy/sOBaHUEM, M3yY€HHUE M OIUCAaHUE (QU3NYECKUX CBOICTB 00pa3loB
HEOPraHMYECKUX BeUIeCTB, HaOmojaeHue Quznyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KMUIIEHHE U KOHJAEHCAlUs BOAbI) U
XMMUYECKUX  (TOpeHHe  CBeYd, TNPOKAJIMBAaHUE MEJHOM  IPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIOTOW) SIBIEHWH, HAOIIOIEHHEe W OIUCaHUe
NPU3HAKOB MPOTEKaHMs XMMHUYECKMX peakuui (pasjiokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pas3jioKeHHe
ruapokcuaa Meau(ll) mpu HarpeBaHuu, B3aUMOJIEHCTBUE JKeJe3a ¢ pacTBOPOM
commu meau(Il), nzyuenue cnocoOoB pazzeseHus: cMeceit (C MoMOIIbI0 MarHuTa,
bunbTpoBaHUe, BBIMMAPUBAHUE, TUCTHIUIAIMS, Xpomarorpadus), MpoBeleHUE
OUYMCTKH MTOBAPEHHOM coyy, HAOI0IEHUE U ONIMCAHUE PE3YJIbTATOB IIPOBEICHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJENen
MOJIEKY (IIIapOCTEP>KHEBBIX )

Baxnelmye npencraBuTenn HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech rasos. CocraB Bo3myxa. Kucimopon — s1neMeHT M IIPOCTOE
BeulecTBo. HaxoxaeHue kuciaopoja B mpupoje, (Gu3ndeckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopoga. CrocoObl
NOJy4EeHUs1 KHUCIOpoJa B JIAOOpPAaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor
Kuciopoaa B npupoze. O30H — ammoTponHast MoAM(pUKAIMS KHCIOPOoJa

2.2

TennoBoil 3P PeKT XUMUUECKOH peakIuy, TEPMOXUMUYECKHUE YPAaBHEHHUS, IK30-
U DHAOTEpMUYECKUE peakuu. TOIMBO: yrojib U MeTaH. 3arpsi3HeHue BO3/1yXa,
yCcUJIeHHEe TapHUKOBOTO 3(dekTa, pazpylieHne 030HOBOTO CI0s
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Bonopon — snemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHUPOJIE,
¢u3nuecKkre W XWMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYCHHUS.
Kuciaote! u comu

24

Mounsipablii 00bEM razoB. PacuéTel 0 XUMUYECKUM YpaBHEHHUSIM

2.5

2.6

dusznyecknue CcBoMcTBa BoAbl. Boma kak  pactBopuTeiab.  PacTBOpBIL.
Hacepiiennsle U HeHACHIIEHHBIE PacTBOpPbI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBass fons BemiecTBa B pacTBope. XHMHUYECKHE CBOICTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpuUpojie M B KHU3HU 4eloBeka. Kpyroropor
BOABI B TMpuUpoJe. 3arps3HeHHe MNpUPOAHbIX BoA. OxpaHa M OYHMCTKA
MIPUPOJTHBIX BOJ

Knaccudukanus Heopranmyeckux coenuneHuit. Okcunbl. Knaccudukanus
OKCHJIOB:  coJieoOpa3zyromye (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HecosieoOpaszyrone. Homenknarypa okcuaoB. ®Dusznueckue M XUMHUYECKUE
cBoiicTBa okcuoB. [lonyueHne okcuaoB

2.7

OcnoBanus. Kiaccudukauus ocHOBaHM: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkiiarypa ocHoBaHuii. PHU3NYECKNE U XMMHUYECKHE CBOMCTBA
ocHoBaHuH. [Tonyyenre ocHoOBaHuU

2.8

29

Kucnorsl. Knaccudpukamus kucnor. Homenkiatypa kucinor. ®Ousudeckue u
XUMHYECKHE cBOMcTBa KHCIOT. Psag aktuBHoctu MetaywioB H.H. bekerosa.
ITony4yenue kucior

Comu. Homenkinarypa cosneil. @usznueckrue M XUMHUYECKHE CBOWCTBA COJIEH.
[Tonyuenue conent

2.10

I'eneTnyeckas CBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COEIUHECHUMN

2.11

XVWMHYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIpEACICHUE  COACpNKaHUS
KHCJIOpOZa B BO3JyXe, MOJy4YeHHE, COOMpaHME, pAclO3HABaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPO/a, HAOII0AeHNE B3aUMOJCHCTBUS BELIECTB C KHCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus: TopeHus (moxkapa), 03HaKOMJIEHHUE C
o0pa3llaMd OKCHJOB M OIMCaHME HUX CBOICTB, MOJydeHHe, colOupaHue,
pacrio3HaBaHME U H3Y4YEHHME CBOMCTB BojaOpoAa (FOpeHHE), B3aUMOEHCTBHE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MOKHO MCHONIBb30BaHUE BUEOMATEPHAIIOB),
HaOmrofieHne oO0pa3lloB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEJOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs BEIIECTB C PA3JIMYHOM  PacTBOPHUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MAaCCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBHE BOJABI C MeTallaMd (HAaTpUeM U KaJlbI[UeM)
(BO3MOKHO HCIIOJIb30BaHME BHMJEOMATEpPUANIOB), OIPENIEIECHUE pPAaCTBOPOB
KUCIOT M IIeJoYel ¢ IMOMOIIbI0 MHJMKATOPOB, MCCIEJOBaHUE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPacKM MHJIUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIOYEH, H3y4YeHHE
B3aumoyeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKIIMi HEUTpaIN3allii, IOJIyYEHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJIHOTO MeTajyla JApPYyrUM U3 pacTBOpa COJM, pELIeHue
AKCIIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHelne Kiacchl HEOPTaHUYECKUX
COECIUHEHUI

[lepuonnueckuii 3akon u [lepuoanueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
.M. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble TOMBITKKA KIACCH(PHUKAIMU XUMUYECKUX dJeMeHTOB. [loHsatue o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphle 00pa3yroT amdoTepHbIe




OKCHU/IbI i TUPOKCHUIBI
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[Tepuoanueckuii 3akoH. [lepronuueckas cucteMa XuMU4eckux 3semMeHToB J1.1.
Meneneesa. Koporkonepuoanas 51 JUIMHHOIIEPUOAHAS (hopmbI
[lepuonuueckoii cuctembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepuonsl u rpynmsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB
MepUOoJia U TPYIIIbI dJIEMEHTa
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3.4

3.5

Ctpoenune atomoB. CoctaB aToOMHBbIX sijiep. M3otomnbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XHUMHUYECKUX DIEMEHTOB
[Tepuoanueckoit cucremnl JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA MO ero noyoxeHuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI pajJuyca aTOMOB XHMMHYECKUX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpyHnaM U MEpHUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cCUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUsS Hayku W nipakTuku. .M. MennaeneeB — y4€HbId U
rpaKIaHUuH

Xumuueckass cBsizb. KoBaneHTHass (MOJisipHAsT M HEMOJISIPHAS)  CBSI3b.
DIeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBs3b

3.6

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. Hpoueccm
OKHCJICHUSA M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUUECKUH S3KCIIEPUMEHT: M3y4eHHe OOpa3lloB BEIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI04eH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUui (TOpeHue, peakliuu pa3yioKeHUs, COETUHEHMS])

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUS

1

BemecTBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX deMeHTOB J[. 1.
MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalblUusi MU HX
COCMHEHUI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMEHTOB B Ilepromnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBsI3U. THUIBI KPHUCTAUIMYECKUX
pElETOK, 3aBUCUMOCTDb CBOVMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEILIETKU
U BUJa XUMu4ecko cBs3u. Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEIIECTB (MEXyHapOoJHas U TpUBHaJbHas). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJacCaM HEOPraHWYECKHX COCIUHEHUH,
T€HETUYECKas CBSI3b HEOPIaHUYECKHUX BEILECTB

1.3

Knaccuukanus XMMUYECKUX PeaKkIMi M0 pa3IUYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3¢¢eKTy, Mo
U3MEHEHMIO CTENeHEeH OKHCICHMS XMMHUYECKHX JJIEMEHTOB, 110 OOpaTHUMOCTH,
[0 y4acTHUIO KaTaju3aropa). OK30- U DHIOTEPMUYECKHE PpeaKluH,
TEPMOXUMHUYECKHE ypaBHEHUs. I[oHATHE O CKOPOCTH XMMUYECKON peaKuu

1.4

[TousiTue 00 O6paTI/IMLIX u HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX U I'€TCPOTrCHHBIX PCAKIHAX. IlonsiTHE 0 XMMHYECKOM PaBHOBCCHHU.
CDaI(TOpLI, BJIMAOINHUEC Ha CKOPOCTH XUMHYSCKOMN pCakiiukn M IIOJIOKCHUC




XUMHUYCCKOI'0 paBHOBECUSA

L.5

1.6

1.7

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ pEaKIMu,  JJCKTPOHHBIN  OamaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocTaBlieHHE  ypaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~PEAaKUUi C HUCIIOJIB30BAHUEM METOJa
JIEKTPOHHOTO OajlaHca

Teopust 2JIEKTPOIIMTUYECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHnoHbsl. MexaHn3M AUCCOLMAIMU BELIECTB C Pa3JIMUYHBIMU BHUJIAMU
XuMu4eckoi cBsa3u. Crenens nuccoruanuu. CUIbHBIE U cla0ble 3JEKTPOJIUTHL.
Peakuuu noHHoro oomena. YcioBUs MPOTEKAaHUS PEaKUii MOHHOTO OOMeHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TPEJACTABICHHN 00 JJICKTPOJIUTHUYECKON
nuccouuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O rUApONN3E cosei

XUMHYCCKUM OKCIICPUMCHT: O3HAKOMIJICHUC C MOJACIIKIMU KPUCTAIMYCCKUX
pEeUIETOK HEOPraHWYEeCKUX BEIIECTB — METAIOB M HEMeTauloB (rpadura u
azMasa), CJIO’KHBIX BEUIECTB (XJIOpuJa HaTpHsl); UCCIIEJOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOH pEaKkUuH OT BO3JICHCTBHUS pPAa3IUYHBIX (HaKTOPOB;
UCCIIEJOBAaHHE  DJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  IIpolecca
JIMCCOLMAIMN  KHCJIOT, INeNoYeii M comel  (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIOB); TPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
NPOTEKaHMsI peakuii HOHHOTO oOMeHa (00pa3oBaHMe OCaKa, BHIACICHUE T'a3a,
o0Opa3oBaHH€ BOJbl); OIBITOB, WJUIIOCTPUPYIOLIMX IHMPUMEPHl OKHCIUTEIBHO-
BOCCTaHOBHTEIIFHBIX PEAaKUUi (TOpEHHE, PEaKLIUH Pa3JIOKCHUS, COCTUHEHHS);
pacro3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIHA
Ha MOHBI; PElICHUE YKCIIEPUMEHTAIBHBIX 337a4

2.1

2.2

Hemeramis! un ux COCAMHCHUA

OO6miass  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u Gu3nyecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IPUMEpPE XJopa
(B3auMOAEHCTBUE C METaIaMH, HeMeTallJlaMH, Iejao4aMu). XJIOPOBOAOPOI.
ComnsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHe, TpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHM3M 4YeJIOBEKa. BaxkHellne XJIOpUAbl U UX
HaXO0XJEHHUE B IPUPOJIE

OO6mass xapaktepuctuka 3yeMeHToB VIA-rpymmbl. OcoO€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u (pu3nyeckre cBOMcCTBa
MPOCTBIX BELIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIUN
KHCIIOpoZia U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CcBOMCTBAa. OKCHUIBI Cepbl KaK IpelICTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (U3NYECKHe M XUMHUYECKHE CBOMCTBA
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U cneruduyeckue). XuMHUUeCcKHue
peakiuy, JeXale B OCHOBE MPOMBIIIICHHOTO crnoco0a IMOJyuyeHHsl CepHOU
kucinotel. Ilpumenenue. Conu cepHOM KHCIOTHI, KaueCTBEHHAs pEaklMs Ha
cynbdar-uoH. HaxoxeHnue cepbl U €€ COeAMHEHUI B MpHpoje. XUMHUECKOE
3arpsi3HEHUE OKPYXKAloUlel cpellbl COeTMHEHUSIMU cepbl (KUCIOTHBIE JT0XK]IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAIIECHUS

2.3

OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUs. A30T, pacCIpOCTpaHEHUE B IPUPO/IE,
¢usnyeckue U XUMuUUeckue coiictea. Kpyrosopor a3ora B npupojae. AMMHaK,
ero (usnyeckre M XUMUYECKUE CBOICTBa, MojiydeHue U npumenenue. Conu
aMMOHMs, MX (u3nyeckMe M XHMMHUYECKHE CBOICTBa, MpPHUMEHEHHE.
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KavecTBeHHasi peakiysi Ha MOHBI aMMOHUS. A30THasi KHCIIOTa, €€ TOIydeHHeE,
¢u3nuecKkue W XUMHUYECKHE CBOWCTBa (00IME KaK MPEICTaBUTENS Kiacca
KHCIOT u cnenuduyeckue). Mcmomp3oBaHHEe HUTPATOB M COJICH aMMOHHS B
KayecTBE MHUHEPAJIbHBIX yI0OpeHUH. XUMHUECKOE 3arpsi3HEHHE OKpYKaromien
Cpe/bl COCTMHCHUSIMU a30Ta (KUCIOTHBIC JTOKIH, 3arpsi3HEHUE BO3TyXa, TIOYBbI
1 BOJJOEMOB)

®ocdop, amnorponusie Mogudukanuu (ocdopa, puznIecKkne U XUMUYECKUE
ceorictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KauecTBe
MUHEPAIBHBIX YI00pEHUIt

2.5

OO6mas xapaktepuctuka 3jeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpoJ, aUIOTPOIIHBIE
Moau(UKaIMK, paclpocTpaHeHHEe B MpUpoae, (U3HUECKHEe M XUMHYECKHE
cBoiicTtBa. Aacop6musi. Kpyrosopot yriepoaa B npupone. Okcuibl yriepoaa,
X (QU3NYEeCKHe M XUMHYECKHE CBOMCTBA, /IEHCTBHE HA JKUBBIC OPTraHU3MBI,
MOJTyYeHUE U MPUMEHEHUE. DKOJOTUUECKUE MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepoaa(IV); rumoresa rino0anbHOrO MOTEIUICHUS KIMMaTa; MMapHUKOBBIM
a¢dekr. YrompHas KuCIOTa W €€ COMu, HX (QU3HYSCKHE M XUMHUYCCKUE
CBOICTBa, Mony4yeHHe W mHpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAaT-
noHbl. Mcnonbp3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, IPOMBIIUICHHOCTH H
CEJIbCKOM XO03sIiiCTBE

2.6

2.7

2.8

[TepBoHavayibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepojga (MeTaH, 3TaH, STWJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCYyCHas
kuciora). MIX cocraB m xumuyeckoe crtpoeHue. [loHsaTHe O OHMOJIOTHYECKH
BAXKHBIX BCIIICCTBAX: )I(I/Ian, 6GJIK3.X, YFJIGBOI[aX — U HUX pOJII/I B JKHU3HHN
yejoBeka. MarepuaibHOe E€IUHCTBO OPraHUYECKMX U HEOPraHWYECKUX
COCIMHEHHUH

Kpemuuii, ero ¢usnyueckne ¢ XHMHUYECKHE CBOWCTBA, TOJYYCHHE U
npumenenne. CoenuHeHus: KpeMHHUs B npupoze. OOmue mpenctaBieHUst 00
okcune kpemaus(IV) u kpemHueBoii kucinore. CHIMKAThI, UX HCIIOJIb30BAaHUE B
OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH. BaxkHele CTpOUTEIbHBIC MaTepPHaIbl:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300erToH. I[Ipobrembl Oe3omacHOTrO
HCIIOJIb30BAHUS CTPOUTEIILHBIX MATEPUAIIOB B IIOBCEIHEBHON KU3HH

XUMUYECKUI SKCIIEPUMEHT: U3y4eHHE 00pa3lloB HEOPraHWYECKUX BEUIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYECTBEHHBIX PEAKIMM Ha XJIOpUI-
MOHBl W HaONIO/IEHWE MPU3HAKOB HX IMPOTEKAHUS; OIMBITHI, OTpPa)Karollue
¢u3nyeckue U XMMUYECKHe CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE € 0OpaslaMH XJIOPHJIOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COEeJUHEHUSIMHU
(BO3MOXKHO  HCIIOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yrJIMBaHUsS caxapa MoJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEIECHUE
KayecTBEHHOW peakuuu Ha Ccynb(par-uoH U HaOJIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJNIb30BaHUE BHJEOMATepHANIOB), 0Opa3laMu
a30THBIX U (OChHOPHBIX YAOOPEHUH; OJIyYeHHE, COOMpPaHe, paclioO3HaBaHUE U
M3yuyeHHe CBOMCTB aMMHaKa; IMPOBEJACHHE KAaUeCTBEHHBIX pPEaKUUHd Ha HOH
aMMOHHMS U ¢ocaT-uOH U U3yYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMOJICICTBUE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIBIO (BO3MOYKHO
WCIOJIb30BAHHUE BHJIEOMATEPHANIOB); HM3yUYE€HUE MOJIeNe KPUCTAJUITMUECKUX




pewéTok anmasza, rpadura, (QyulepeHa; O03HAKOMJEHHE C IPOLIECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUE, cOOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAYEeCTBEHHBIX peaKkluii Ha KapOoHAT- u
CHWJIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MIPOAYKIIMEW CUIMKATHOM IPOMBILIJIEHHOCTH; PEIICHUE DKCIEPUMEHTAIbHBIX
3a/1a4 110 TeMe «BaxHelne HeMeTauIbl U UX COEAUHECHUSD)

MeTtamisl 1 BX COCAUMHCHUA

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxxenus B Ilepuonuueckod cucreMe XUMHUYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHns aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYEcKasl ~KpUCTaUIMyeckass pemeérka. OJIEKTPOXUMHUYECKUI  psf
HaIPSDKEHUN METAJITIOB

3.2
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Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0IIMe croco0bl MOTYYeHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBILIEHHOCTH

[[lemounbie MeTayIbl: TMONOXKeHUe B lleprognyeckoit cucTeMe XUMHUYECKHX
anemenToB JI.1I. MeHnneneeBa; cTpoeHUE UX aTOMOB; HaXOXIACHUE B IPHPOJIC.
dusnyeckre 1 XUMHYECKUE CBOMCTBA (Ha IprMepe HAaTpus U Kayus). OKCUIBI U
THAPOKCHABI HaTpusi U Kaius. [IpuMeHeHHMe IIEeTOYHBIX METauIOB M UX
COCTUHEHUN

34

[lenouHo3eMenbHbIE  METAIBl  MarHuii M KajbLMH:  MOJOXEHHE B
[Iepnonnueckoii cucreme XumMudeckux 3ieMenToB [[.1. MenzeneeBa; ctpoeHne
X aTOMOB; HaxoxJeHue B npupojae. dusznyeckue M XMMHUYECKHE CBOMCTBA
MarHus M Kauplius. BaxueWinme coequHeHus Kaiblusg (OKCHJ, TUIPOKCHI,
conn). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUs!

3.5

3.6

AmomMuHuil: nonoxkeHue B Ilepuoaudeckoil cUCTEeME€ XMMHYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoxkaeHue B mnpupoae. dusmveckue u
XMUMHYECKHEe CBOMCTBA alFOMUHMSI. AM(DOTEpHbIE CBOICTBA OKCH/IA U THIPOKCHIA
AITFOMUHUA

Keneszo: nonoxenne B [lepruonnueckoi cucreme XuMu4Ieckux snementos /.M.
MeHeneeBa; CTpoeHHWE aTOMa; HaxoXJaeHue B mpupone. Duszmueckue u
XUMHUYECKHE CBOMCTBa >kene3a. OKkcuipl, ruapokcuabl U coiu sxenesa(ll) u
xene3a(Ill), ux cocras, CBOMCTBA U MOyUYEHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3ljaMH METalJIOB U CIUIABOB,
X (pU3MYecCKMMM CBOMCTBAMM; U3YYEHUE pE3yJIbTaTOB KOPPO3UH METAJJIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEpHaJIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUSl OKCHJAa Kajlbliud W HaTpus C BOAOH (BO3MOXKHO
UCIOJIb30BAHUE BUJIEOMATEPHAJIOB); MCCIEIOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHUJIEOMATEPHUAIIOB); MIPU3HAKOB MPOTEKaHHs KAUECTBEHHBIX PEAKLUI HAa HOHBI
(Marnus, Kanblms, amroMuHus, nuHka, xenesa(ll) m sxenesa(Ill), memu(1l);
HaOJI0ZICHNEe M OMUCAHUE MPOIIECCOB OKPAIIMBaHMA IJIAMEHU MOHAMH HATpPHUS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJEOMAaTEpHAalIOB);
uccieioBaHre aM(pOTEepHbIX CBOWCTB THUAPOKCHIA ATIOMUHHUS U THIPOKCHIA
LIMHKA; pelIeHne dKCIIEpUMEHTANIbHBIX 33/1a4 1o TeMe «BaxHeilne Metamibl 1
UX COEAVHEHUSD)

XHMHMS M OKpYXkaromas cpeaa




4.1

4.2

HoBsie maTepuanbsl U TexHojoruu. BeliecTBa U mMaTepuaibl B MOBCEIHEBHOM
KU3HM YesloBeKa. XUMHUS U 3/I0pOBbe. be3omnacHoe UCroiab30BaHNE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomb NMpH XMMHYECKUX OXKOTrax U
OTPABIIEHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHHUE
okpyxatomen cpeasl [1/IK. Poins Xxumum B penieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (Yyroiib, TMPUPOIHBIA Ta3, HE(DTh),
MIPOJYKTHI UX MepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMHUECKUI 3KCIIEPUMEHT: U3y4YeHUEe 00pa3lioB MaTepUanoB (CTEKJIO, CIIaBbl
METaJIJIOB, ITOJIMMEPHBIE MAaTEPUAJIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox

NpoBepsieMoro
TpeOOBaHNS

1

1.1

1.2

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBaHusi Ha ocHoBe PT'OC

IIpencrasnenue:

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJAbI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M IPAKTHUYECKON
JeSITEIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMaHUE MECTa XMMHUU CPEIU IPYTUX €CTECTBEHHBIX HAyK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHC HCIIOJBb30BAaTh MOACIHN JJIA
00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

2.1

22

o cepax npodeccHoHaTbHOMN AEATETFHOCTH, CBI3aHHBIX C XUMHUEH U
COBPCMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYArOIIMMCS paccMaTpHBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccuoHanbHOMN e TeTbHOCTH
U cIenaTh OCO3HAHHBIN BHIOOP XMMHHU Kak NMPOQMIBHOTO HpeaMeTa
MIPU TIEPEXO0/I€ HA YPOBEHB CPEIHET0 00IIero 00pa30BaHMs

BJ'IaI[eHI/Ie CHCTEeMOM XWMHWYECKUX 3HAHHH H YMCHHUC IMPUMCHATH
CUCTCEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT!

BaXHEHIINE XHUMHWUYECKHUE TIOHATHSA: XHUMHUCCKUN 3JICMCHT, AaToOM,
MOJIEKYJIa, BELIECTBO, IPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAA U
HEOJJHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COJb (CpemHsisl), XUMHUYECKas
peaKkuMs, peaKkuuu COECOUHEHHS, PEAKIMHU Ppa3JIOKEHMs, PpEeaKIuu
3aMeIleHus, peakuy oOMeHa, TeIuIoBOW I(PQEKT peakiuu, 5K30- U
DHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBasi IO XMUMHYECKOIO
AJIEMEHTa B COEMHEHUH, MacCOBast JI0JIS U MPOLEHTHAs KOHUEHTpalus
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIN CJIOW aTOMa, aTOMHas
opbutanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULATENBHOCTD, TIOJISPHAs U HEMOJISIPHAs
KOBaJICHTHAasA CBA3b, HOHHaA CBA3b, METaJUIMYECKaA CBA3b,
KpUCTaJUIMYecKasi pemeérka (aroMHas, HWOHHAas, MeTaJulndyecKas,
MOJIEKYJISIpHAsl), UOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMAIMsS, PEAKUMd HMOHHOrO0  OOMEHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCaKnunu, OKHCIIUTEIIb n
BOCCTAHOBUTENb, OKHCJIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XUMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTHMbIE peakluHy,
CKOpOCTb XUMMUYECKOW peakiuu, Kkaranuszarop, IIJK, xopposus
METAaJUIOB, CILIaBbI

OCHOBOIIOJIATalONIMEe 3aKOHbl XHMHMH: 3aKOH COXPAaHEHHUS MAaccChl,

nepuoauueckui 3akoH .M. MenpgeneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOrajpo




2.3

3.1

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ Teopus,  TEOpHus
ANEKTPOJUTUYECKON JUCCOLMAIIII

Biianenne ocHOBaMH XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOLLICH

YMEHHE MTPaBUIBHO UCTIOIh30BaTh H3yUEHHBIC BEIIECTBA U MaTepUAIIbI
(B TOM 4HCIE MHHEpaJbHBIC YHAOOpPEHHsS, METAUIbl W CIUIABBHI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHHUKOB YTIIICBOJIOPOIOB
(yryist, mpupoaHOTO raza, HeTH) B OBITY, CETLCKOM XO35HCTBE, Ha
MPOU3BOJICTBE M IOHUMAHHWE 3HAUCHHUS KHPOB, OCJIKOB, YTIIEBOJIOB
JUIS. OpTaHW3Ma YeJIOBEeKa; YMEHHE ITPOrHO3UPOBATh BIMSHUE BEIIECTB
U XUMHYECKHX MPOIECCOB HA OPTaHWU3M YEJIOBEKa M OKPYKAIOIIYIO

MPUPOIHYIO CPEy

3.2
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3.4

YMEHHE HHTErpUPOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHHUSMH JIPYTHX
y4eOHBIX MPEIMETOB

HaJIMYME OMNbITa paboTHl ¢ Pa3NTUYHBIMA MCTOYHUKAMHU HH(pOpMAIUU
N0 XUMHMM (Hay4yHas W HAy4YHO-TIONYJSIpHAs JIMTEparypa, CIOBapH,
CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLIEHUBaThb HH(POPMALMIO O BEIIECTBAaX, HX

MMPEBpALICHUAX u IMPAKTUICCKOM IMPUMCHCHUU n YMCHHC
HCIIOJIb30BaTh ¢€ JJIA pCHICHUA y‘Ie6HO-HO3HaBaTeJIBHBIX 3aJa4

7.1

Brnanenue ocHoBaMM MOHATUHHOIO amnmapara M CHUMBOJIHMYECKOTO
S3bIKa XMMHUH JUISI COCTaBJICHUs (HOPMYJT HEOPTaHWYECKHX BEILECTB,
YPaBHEHMH  XMMHMYECKMX  pPEaKLUH; OCHOBAMU  XHMHUYECKOH
HoMmeHknatypbl (IUPAC u TpuBHaibHOI)

YMeHne oOBSACHATH CBsI3b MOJOXKEHHS djeMeHTa B llepmomudeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB | 3apsa saapa, oOIee YHucio
AJIEKTPOHOB), pacIpesieIeHUeM »HIIEKTPOHOB IO 3HEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KIS U KaJbLUs
[IpencraBnenue 0 MEPUONYECKOMN 3aBHCHUMOCTHU CBOMCTB
XMMUYECKHUX 3JIEMEHTOB (pajnyc aTroMa, 3JIEeKTPOOTPHILATEIBHOCTS),
IIPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJJIEMEHTOB B
[Tepuonuueckoit cucreme (B MaJblX MEpUoJaXx M TJABHBIX
MOJArpyNnax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

YMenue kinaccupuimpoBaTh:

XUMUYECKUE DIIEMEHTBI

7.2

HEOPTraHNUYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCaKIINU

YMeHHEe OnpenensiTh:

8.1

8.2

8.3
8.4

9.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX DIJICMCHTOB, 3apsn
HOHa

BUJI XUMHYECKOM CBA3M M THUI KPHUCTAJUIMYECKOM CTPYKTYphl B
COETUHEHUIX

XapakTep Cpe/ibl B BOJHBIX PacTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHH)
OKHCJIUTEIh U BOCCTAHOBUTEIb
YMeHne xapakTepru30BaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA:

MPOCTHIX BEMIECTB (KUCIOPOMA, O30H, BOJOPOJI, TpaduT, anmas,
KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpUW, Kaluld, MarHui,




KaJIBIIMH, ATFOMHUHUH, JKEJe30)

CJIIOKHBIX BEIIECTB, B TOM YHCJE HMX BOJHBIX pacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJl, OKCHUIbI U THUIAPOKCHIBI
metauioB [-IIA rpynm, amomunus, meau (II), munaka, xenesa (I u

9:2 II), oxcuaet yraepona (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTuCTas, a30THasd,
docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
NPOTHO3UPOBATh M XapaKTepu30BaTh CBOMCTBa  BEIIECTB B

93 3aBHCHMOCTH OT MX COCTaBa U CTPOCHHS, IPUMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXKHOCTh IIPOTEKAHUS XUMHUYECKUX
MPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

10 YMeHHue cocTaBiIsTh MOJIEKYJIIPHbIE U HOHHBIE YPAaBHEHUS PEaKLIUid, B
TOM YHUCIIE:

10.1 peakuuii HFOHHOTo oOMeHa

10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI

10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3yYEHHBIX KJIAcCOB
(rpynm) HeOpraHU4EeCKUX BELIECTB

10.4 MOATBEPKIAIOIINX TCHETHUECKYIO B3aUMOCBSI3b MEXKIy HUIMHU

11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):

11.1 OTHOCHUTEJIBHYIO MOJEKYJISIPHYI0 M MOJSIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJIO0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Tra30oB

114 M0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUi W HAXOAHUTh KOJINYCCTBO

) BelecTBa, 00bEM U MacCy peareHTOB WK MPOYKTOB PEaKIIuU

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMM  METOJAAMH  HAY4YHOTO  TMoO3HaHUS (HaOIromeHue,

1.1 U3MEpeHNne, SKCIIEPUMEHT, MOJICITMPOBAHIE) TIPY H3yICHUN BEIICCTB U
XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPEITIOKUTE MTYTH €€ PEIICHUS

122 0e3omacHOM pabOTHl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
MOCYAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBUiIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOM JKM3HH, MPaBUIaMH MTOBEICHUS B LEISIX cOepesKeHus

123 3I0pOBbSl M OKpPYXKAloLIEed NPUPOJHOM Cpelpl; NTOHMMaHUE Bpena
(omacHOCTH) BO3ICHCTBHS Ha J>KUBBIE OPTraHU3MBI OMPEeNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS M MPEJOTBPALICHUS HX BPEIHOTO
BO3JICUCTBUSA

13 Hannume mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMEHTOB:

U3ydeHHe U OmnHcaHue (PU3NUYECKUX CBOIMCTB BEIIECTB; 03HAKOMIICHHE

13.1 ¢  (U3NYECKUMH W  XUMHUYECKHUMH  SIBICHUSMHU;  OTBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKH MTPOTEKAHNS XUMHUSCKUX PEaKIIAN

13.2 H3y4eHHUe CIIOCOOOB Pa3CICHHS CMECEi
MOJIyYeHUE KHCIOpOJa M HU3YYEHHE €ro CBOICTB; IOJIy4eHUE

13.3 BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYyYEHHE YIJIEKHCIOro rasa u

HN3YUCHHUEC €TO CBOI\/’ICTB; IMOJIY4YCHHNEC aMMHAKa U N3YUCHUC €TO CBOMCTB




13.4

13.5

13.6

13.7

MPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCcOBOWM JOJIEH
PacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHUKATOPOB (Jrakmyca, METHUJIOpaHkKa u
dbeHondTanenHa) IS ONPENCICHUS XapaKTepa Cpelbl B PacTBOpax
KHMCJIOT U LIeJI0oYei

WCCIIC/IOBAHUE U  OMNHMCAHUE CBONCTB HEOPraHMYECKHX BEIICCTB
Pa3IMYHBIX KJIACCOB; U3YyYCHHE B3aUMOICUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TIOJY4YeHHE HEpPaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTajula JPYrMM U3  pacTBopa  COJH;
uccieqoBaHle aM(OTEPHBIX CBOWCTB TUAPOKCUIOB AalIOMUHUSA H
[IUHKA

PCIICHUC SKCIICPUMCHTAJILHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHUYCCKUX COCﬂHHGHHﬁ)); ((BJIGKTPOHI/ITI/ILICCKaﬂ
JUCCOLIMAITHS), «BaxkHelmmme HEMETaIbI U HX COCOAUHCHUA,
«Baknennne MeTaJIbl U UX COCAUHCHUA»

13.8

XUMUYECKHE AKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE PHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOrO OOMEHa; KaueCTBEHHBIC PEAKIUU Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HOHBI: XJOPHI-, OPOMHI-,
wonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBI AMMOHUS, MarHusl, KaJIbII¥s, aJTFOMIHHSI,
kenesa (2+) u xenesa (3+), menu (2+), HUHKA

14

YmMmenue:

14.1

NpEACTaBIATb PE3YJIbTAThl SKCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB u Ta6JII/IH U BBIABJIATH OSMIIMPUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHaBJIIMBATDb CBA3U MCKAY PCAJIbLHO Ha6JHOZ[aeMLIMI/I XUMHUYCCKUMH
SABJICHUAMHA U MMPOLECCCAMH, TPOUCXOAAINIUMUA B MaKpO- 1 MUKPOMUPE,
0OBACHATH IIPUYHNHBI MHOI‘OO6pa3I/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 11O XUMHUHU

Koxa
1
1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
[IepBoHayanbHbIE XUMUYECKUE TIOHATHS
Uuctsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOoMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOJIBI  XUMHYECKUX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

1.3

1.4

Xumuaeckas cbopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb
OKHCJICHHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAsE aToOMHas Macca.

OTtHOCHUTEILHAS MOJICKYJIsIpHasd Macca. MaccoBas A0S XMMHYECKOr0 3JIEMEHTa
B COCIMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHas mMacca. MoJsipHbBIE 00BbEM Tra3oB.
B3anmocCBs3b KOJIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IUHHUIL] BEIIECTBA

du3znueckrue M XUMHUYCCKHE SBICHUSI. XUMHYCCKAs pCakuusa nu e€ IIPpU3HAKH.
3aKoH COXpPaHCHHA MAaCChI BEIICCTB. XUMHYECKHE YpaBHCHHA

2.1

2.2

[lepuomuueckuii 3akoH u llepuoguyeckass CUCTEMa XHMHUYECKUX JIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

[Iepnoanueckuit 3akoH. lleprnoanyeckas cucreMa XMMHUYECKHUX 3J1eMeHTOB JI.1.
MenneneeBa. Ilepuoas!l u rpynnbsl. @U3NYECKUN CMBICI MOPSIAKOBOIO HOMEPA,
HOMEPOB IIEpUOA U IPYIIIBI IIEMEHTA

Ctpoenune atromoB. CoctaB aTOMHBIX siaep. M3otombl. DnekTponsl. CtpoeHue
AJIEKTPOHHBIX 000J0YeK aTOMOB TEpBhIX 20 XHUMHYECKHUX IJIEMEHTOB
Ilepuoauueckoii cucremsl [[.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB INEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusid (paguyca aToMOB, DJEKTPOOTPUIIATEITHLHOCTH,
METAJUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB) M HX COEAMHEHUH B
COOTBETCTBUU C TIOJOKEHHEM »J3JieMeHTOB B Ilepuoamdeckoit cucreme u
CTPOEHHEM HX aTOMOB

CrpoeHnue BelecTna

3.1

XyUMHYECKas CBS3b. KoBanenThas (HOJ'ISIpHaH )51 HCHOJIHpHaH) CBA3b.
3J'I€KTpOOTpI/IHaTeJ'II>HOCTB XHUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.
Metannuueckas CBI3b

3.2

Tumnsr KPpUCTATINIMICCKUX peH_IéTOK (aTOMHa}I, HOHHAasd, MeTaJIJII/I‘-IeCKaH),
3aBUCHMOCTh CBOMCTB BCIIECTBA OT THIIA KpHCT&J'IJ'IPI‘-ICCKOﬁ pCIHéTKI/I n BUJA
XUMHYECKON CBA3U

Baxueiiiine MPEACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramnmel u ux
coequHEHMs. MeTajibl U X COeTUHEHUS

4.1

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKUX COEIMHEHHH: OKCHIOB
(coneobpa3yromiue: OCHOBHBIE, KHCIIOTHBIE, amoTepHbIE) u
HecoseoOpa3yrole; OCHOBaHMU (IIETOYM W HEPACTBOPHUMBIE OCHOBAHMS);
KUCTIOT  (KHCIIOpOAcoAepXkalue ¢ OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJeH (CPEIHUX U KUCIBIX)

4.2

Odusnueckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX  BEIIECTB-HEMETAJIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS




dusznyecke W XHMHUYECKHE CBOMCTBA IPOCThIX BCHICCTB-MCTAJIOB: JIMTHA,

4.3 HATpHsl, Kajaus, MarHusl U KajblLUs, aJIOMUHHS, Kelie3a. DIEKTPOXUMHUECKHI
PSA HAIIPSHKEHUH METaJIOB
44 Ouznyeckue U XMMUYECKUE CBOMCTBA BOJOPOIHBIX COEIMHEHUN HEMETAJIIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOIA, AMMHUAKA
dusnyeckue U XUMHUYECKHE CBOMICTBa OKCHIOB HemerawioB: cepel (IV, VI),
4.5 azora(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilonyuenue
OKCHJIOB HEMETAJIJIOB
46 Xumundeckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, uunka, menu(Il) u
xkenesa(ll, I). ITomydyeHne oKCUI0B METAILIIOB
XUMHYECKUE CBOMCTBA OCHOBaHMI U aM(pOTEPHBIX THAPOKCUAOB (Ha mpUMeEpe
4.7 TUAPOKCUIOB QIIOMUHUA, Kele3a, I[uHKa). [lomyuyeHue OCHOBaHMM U
aM(bOTEepHBIX THIPOKCHUJIOB
OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJHOW, CEpPOBOIOPOAHOM,
48 CEpPHUCTOM, cepHovI?I, a30THOH, (hOoCPOpHOI, E(peMHPIe].iofI, yroanOIzI. OcoOsie
XUMHYECKHE CBOMCTBAa KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tomryuenue KuCiIoT
4.9 OO6mue xuMHYeCKre CBOMCTBa cpenHux coieil. [lonydenue coneit
410 [Tomyuenue, coOupaHue, pacmo3HaBaHUE BOJOPOJA, KHUCIOPOJA, aMMHAKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [Tonyyenne amMMuaka, cepHOM M a30THOM KHMCIOT B IPOMBINUIEHHOCTH. O01mue
CIoCcOObI OTYyYEHUS] METAJUIOB
4.12 ['eHeTHYeckas CBSI3b MEXAY KJacCaMU HEOPTraHMUECKUX COCTUHEHHM
5 XUMUYECKUE PEAKIIUU
Knaccudukanms XuMUYecKuX peaknuid Mo pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAaKIMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo
M3MEHEHHUIO CTENEHEN OKUCIEHUS] XUMUYECKUX IEMEHTOB
59 TeroBoit 3¢ (heKT XMMUUYECKON peakluy, TEPMOXUMHUYECKHE ypaBHEHUS. DK30-
' Y DHJIOTEpMUYECKHUE peakunu. TepMOXuMHUYECKHE YpaBHEHHUS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHUCINUTENN U BOCCTAHOBUTEIU.
53 [Ipoueccel  OkHMcneHUS W BOCCTAHOBJIEHMS.  ODJEKTPOHHBIM  OajaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEAKLIUU
54 Teopus anekTpoNuTHYECKON Aucconanui. KaTHoHbl, aHMOHBL. DJIEKTPOJIUTHL U
' HeRIeKTpoJuThl. CUibHBIE U clladble 3JeKTPOauThl. CTeneHb AUCCOalu
55 Peaknun HOHHOTO oOMeHa. YcioBUS NMPOTEKaHUS IzeaKuHﬁ HMOHHOTO OOMeHa,
IIOJIHBIE U COKPALEHHBIE HOHHBIE YPABHEHHUSI pEaKLIUi
6 XuUMUS U OKpY)Karonas cpeaa
Bemectsa n Marepuansl B TOBCEAHEBHOM JKM3HM 4YelnoOBeKa. be3omacHoe
6.1 UCIOJIb30BaHUE BEUIECTB M XUMHMUYECKUX pEaKUuil B jaboparopuud U OBITY.
[TepBasi momMoIIb TPU XUMHUYECKHUX 0KOTaX U OTPABICHUIX
XUMHUYECKOE 3arps3HEHHE OKpYXKamIIer cpenbl (KUCIOTHBIC — JOXKIH,
3arpsA3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPEIOTBPALICHUS
6.2 [IpenenbHast nomyctumas koHueHtpanus BemecTB (IIJIK). Pomp xumuu B
pPELICHUH DHKOJOTMYECKHX Mpo0ieM. YCuieHHe MapHUKOBOro »ddexra,
pa3pylieHre 030HOBOIO CJIOs
6.3 [TIpumenenue cepsl, a3ota, pocdopa, yriepojaa, KpeMHHUS U UX COCTUHEHHUH B

6LITy, MCAUIHUHE, IMPOMBIINIJICHHOCTH M CCJIbCKOM XO35ICTBE. HpI/IMCHCHI/IC




METaJUIOB M CIUTABOB (CTaJlb, YYTyH, IIOPATIOMHUHUHN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COCIII/IHCHI/II\/'I. ITonsrtue o KOppO3ruu MCTAJUIOB, OCHOBHBLIC
CTIIOCOOBI 3aIUTHI UX OT KOPPO3HH

[TpuponHble UCTOYHHKHU YIJIEBOJIOPOAOB (Yroyib, MNPUPOIHBIA Tra3, HedTh),

6.4 IPOAYKTHI MX NIepepaboTKu (O€H3UH), MX POJIb B OBITY U MPOMBIIIIJICHHOCTH
[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX

6.5 yrieposa (MeTaH, 3TaH, STHJICH, alleTUJICH, 3TaHOJI, TJIMLIEPUH, YKCYCHas KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUpaX, OCNKax, YrJIeBOAaX — U UX
POJIK B KU3HU YETIOBEKa

7 Pacuérsr:

7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN

7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE

7.3 10 XMMUYECKHM YPaBHEHUSAM




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 275152970271060640478711546600023288287568428860
Bnageney Moguuweanosa MapwuHa HukonaesHa

OedcTevTened C 28.10.2024 no 28.10.2025



http://www.tcpdf.org

		2025-10-17T15:06:25+0500




