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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMUM Ha YpOBHE OCHOBHOTO OOIIETO 00Opa30BaHMs COCTABICHA HAa OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON MPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIENIMU IMPEToIaBaHus y4eOHOrO mpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @eneparuu.

[Iporpamma mo xuMuu Aa€T TPEACTABICHUE O IeNsAX, oOmel crparernu OOydYeHHS,
BOCIIMUTAHUS W Pa3BUTHS OOYyJalOIUXCs CpPEACTBAMU YYEOHOTO IIpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEJIMETHOE COJIEpIKaHKe, MPETyCMaTPUBACT paclipeielieHHe ero mo kKjaccaM u
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOTrpaMMBbI TI0 XHMHH, OTIPEIENSIeT KOJINISCTBEHHBIE
Y Ka4YeCTBEHHBIE XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHTyEMYIO TIOCIEeI0BATEIHHOCTD H3YIEeHUS
XAMUU C YUETOM MEXKIIPEIMETHBIX U BHYTPHIIPEJIMETHBIX CBSI3€H, JOTHKH y4eOHOTO Iporecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTH3auu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHHs, a TaKkKe TPeOOBAHWH K pe3ynbraTaM OOYYEeHHs XHUMHH Ha
YpOBHE IIeJIel M3y4eHHs MPeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHON IEATEITFHOCTH
00yJaromerocs 1mo OCBOCHHUIO y4eOHOTO COJIep KaHMs.

3HaHUEe XUMUH CIY)KUT OCHOBOH 1151 (GOPMUPOBAHHST MEPOBO33PEHHSI 00YJaAIOIIETOCsl, €T0
MPECTAaBICHUI O MaTEPUAIBHOM E€HMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIE XUMHUEH
MIPEJICTaBJICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLUHU BEIIECTB B MPUPOJIE, O MYTAX
pemieHus TI00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MMUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3IpaBOOXPAHCHHS.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH sl caMOpa3BUTUS U (POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATTLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHKE MBILIUICHUS U TBOPUYECKUX CHOCOOHOCTEN 00ydarommxcs,
HAaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4eOHON  JIeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccruoHaIbHOM 1A TENbHOCTH;

3HAKOMHUT CO CIeUU(UKOH HAy4YHOTO MBIILICHHS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO
B3IJIJa HA EAMHCTBO MPHUPOABI U  4YelOBEKa, SBISETCS OTBETCTBEHHBIM  ATAloM
B (hopMHpOBaHUM €CTECTBEHHO-HAYYHOUM IPaMOTHOCTH O0YUaIOIINXCS;

crocoOcTByeT (OPMUPOBAHHMIO IICHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJAE, K UEIOBEKY, BHOCUT CBOW BKJIAJ B DKOJIOTHUYECKOE OOpa3oBaHUE
oOyyaromuxcs.

JlanHble HampaBjeHHUs B OOy4eHMM XUMHH OOECHEUMBAIOTCS CHEIU(UKON coaep KaHus
y4eOHOTo MpeMeTa, KOTOPBIH SIBIIETCS NeIarorn4eckKy aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM
HAyK{ XUMUH Ha OTIPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO 0O0IIero oO0pa3oBaHMsS OPHUEHTUPOBAH Ha OCBOCHME
00y4aroMMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATUH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa coaepskaHusi MPOrpaMMbl MO0 XMMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO MPUHIMITY IOCJIEA0BATENIFHOIO PAa3BUTHUSA 3HAHUN Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOTO Y4EHUs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMU;



— Y4€HUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— TPEICTaBICHUHN 00 IEKTPOIUTUYECKON IUCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernyeckne 3HAHHUSA PACCMATPHUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJYYEHHBIX U
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEIOBATEIBHO OT OJJHOTO YPOBHS K JPYrOMY, BBITTOJIHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOKHOCTEH MPAKTUYECKOTO
MPUMEHEHHS U TIOJTy4EHHS H3y9aeMBbIX BEIECTB.

OcBoeHHe MporpamMMbl 1O XUMHUH CHOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
[IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHHIO M METOJIaM TIO3HaHUs B Hayke. V3ydeHne XxumMuun
MIPOUCXOTUT C TIPUBJICYCHUEM 3HAHUI M3 paHee N3yUCHHBIX y4eOHBIX peaAMETOB: «OKpyKaromui
Mup», «brosorus. 57 kiacce» U «Pu3nkKa. 7 Kiace.

[Tpu M3yueHnn XUMHH MTPOUCXOAUT (OPMHUPOBAHNE 3HAHWIH OCHOB XUMHUYECKO W HAYKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI. 3ajada ydeOHOTO IMpeaMeTa COCTOUT B (JOPMUPOBAHUU
CHCTEMBI XMMHUYECKHX 3HAaHUH — BaXHEUIHMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPUOOIICHNN K HAYYHBIM METOJIaM TTO3HAHHUSI IIPH U3YYEHHUH BEUIECTB U XUMUYECKUX PEAKINH, B
GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHWH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON JESITeTbHOCTH, OCBOCHUHU MpaBUil 0€3011aCHOTO
oOpamieHus ¢ BemeCTBAMHA B TIOBCEHEBHOM KHU3HH.

[Ipr w3y4eHWM XUMHH Ha yYpOBHE OCHOBHOTO OOIIEro oOpa30BaHWs BaKHOE 3HAYCHHE
MPUOOPEN TaKUe LI, KakK:

—(dopMHpoBaHNE HHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—HalpaBJIEHHOCTh OOYYCHHS] Ha CHCTEMAaTHYECKOEe MPHOOIIEHHE OOydJaronmxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  NIEATENbHOCTH, HAyYHbIM  METOJaM  [O3HAaHMUS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

—00ecTieueHre YCIOBHM, CIMOCOOCTBYIONIUX MPUOOPETCHUIO OOYYaIOMUMHKCS OIBITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUSA U CAMOITO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[HI), UMEIONINX YHUBEPCAIbHOE 3HAYCHHE ISl PA3JIMYHBIX BUJOB JIEATEIbHOCTH;

—dopmupoBanue o0meld yHKIHOHATBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
YHClie YMEHHUI OOBSACHATH U OLICHUBATH SBJICHUS OKPY)KAIOIIET0 MUPA, UCII0JIb3Ys 3HAHUS U OIIBIT,
MOJIyYEHHBIC MPU H3YyYCHUH XUMHUH, MPUMEHSATh UX MPHU PEUICHHH MPOOJieM B MOBCEAHEBHOU
KU3HU U TPYJIOBOM JIESATENbHOCTH;

—(dopmupoBaHue y 00y4arOIIUXCS TYMAHUCTHUYECKUX OTHOIICHHMA, MOHUMAHUS IIEHHOCTH
XMUMHUYECKUX 3HAHWM A BBIPAOOTKU SKOJOTHYECKU II€JIeCOOOPa3HOr0 TMOBEJICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LEISIX COXPAHEHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTHUBAIMH K 00y4EHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npohuIIs U HaIIPaBJIEHHOCTH JajibHEeHIIero 00y4eHusl.

OO11ee yuciIO yacoB, OTBEAEHHBIX JUI M3YYEHHsS XUMHHM Ha YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctarisieT 136 yacoB: B 8 kiacce — 68 yacos (2 vaca B Hezenio), B 9 kiacce — 68
gacoB (2 Jaca B HEJIEITIO).

COJEPKAHUE OBYYEHUA

8 KJIACC



IlepBoHaYa/IbHBIE XMMUYECKHE MOHATUSA

[Ipenmer xumun. Ponp XuMHM B KMU3HM 4YEJNOBEKA. XHUMHS B CHUCTEME HayK. Tena u
BemiecTBa. Du3nyeckue CBOMCTBA BeIIeCTB. ArperarHoe cocTosinue Beiiects. [lonsTue o metomax
no3HaHus B XuMuu. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ieiieHus: CMeceu.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE A1eMeHThI. CHMBOJIbI XUMHUUECKHX 371eMeHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumudeckas popmysa. BareHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemiecTB. OTHOcHUTelbHAass aToMHasi Macca. OTHOCUTENbHAsT MOJIEKYJIsIpHAas Macca.
MaccoBast 107151 XAMUUECKOTO 3JIEMEHTA B COCAMHEHHH.

KonnuecTtBo BeniectBa. Mosb. MomsipHast Macca. B3anmMoCBsI3b KOJTMYECTBA, MACCHI U YU CIIA
CTPYKTYPHBIX €MHUII BeliecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHI.

dusnueckue M XUMHYECKUE SIBIICHUS. XUMHUYECKas peakuuss M e€ TpHU3HaKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYEeCKHe ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCYIOH, MpaBUjiaMd padOTHl B JTAOOPATOPUU W TpHEMaMHU
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOeHUE (PU3NYECKUX (TUIAaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIUs BOJBI) M XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBAHNUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MEJIa C KUCIIOTOW) SIBJICHUH, HAOIIOIEHUE 1
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peaKIuil (pa3ioKeHnue caxapa, B3auMoICUCTBIE
CEpPHOM KHUCJIOTHI C XJOpuaoMm Oapusi, pazioxenue ruapokcuna meau (II) mpu HarpeBanuwm,
B3aMMOJICHCTBUE Kele3a ¢ pacTBopoM coiiu menu (II), mzyuenne crnocoOoB pa3aeneHus cMecei:
C TMOMOIIBI0O MarHuTta, (QUIBTPOBAHWE, BbIMApUBaHUE, JUCTUIULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBApPEHHOM COJNM, HAOJIIOACHHE U OINMMCAaHUE PE3YJbTAaTOB IMPOBEICHUS
ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapocTep>KHEBBIX ).

BaxHeiimue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3ngyx — cmeck razoB. CocraB Bo3gyxa. Kuciopoa — 31eMEHT M NPOCTOE BELIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUYECKUEe CBOMCTBA (PeaKkIMy FOPEHHs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMy4YeHHUS KHUCIOpoJa B Jaboparopud U
npoMeliieHHocTu. KpyroBopot kuciopoaa B npupone. O30H — ajuioTpomnHas MoauduKanus
KHCJIOPO/1a.

TemoBoit 3ddexkr Xumuyeckoil peakuuud, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — sanemeHT u nmpoctoe BemiecTBo. Haxoxnenue Bogopoaa B mpupoje, Gu3ndeckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI nmoaydeHus. KucnoTsl u comu.

MoutsipHbiii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnyeckue cBorcrBa BOoAbl. Boma kak pacrtBoputens. PactBopbl. HaceleHHble u
HEHACBIIIIEHHbIE PacTBOPbL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BELIECTBa B
pactBope. Xumudeckue cBorcTtBa BoJbl. OcHOBaHMs. Polib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJL.

Knaccudukanuss Heopranuyeckux coenuHeHuil. Okcunpl. Knaccudukanus OKCHIOB:
cojieoOpa3yrolue (0OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HecoseoOpasytomue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okcuaoB.

OcHoBanms. Knaccudwukaius OCHOBaHUHN: MIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuii. du3nuecKkne M XMMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyuenue
OCHOBAHMM.



Kucnotsl. Knaccudukarnus kucinor. Homenkinarypa kucinot. @u3nyeckiue ¥ XUMUYECKUE
cBoiicTBa kuciot. P aktuBnoctu metamuioB H. H. bekerosa. Ilosryuenue kucnor.

Conu. Homenknarypa cosieil. dusnueckue U XMMUYeCKHe cBoiicTBa cotieil. Ilomyuenue
COJIEH.

['eneTnyeckasi CBSI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COCIUHEHUH.

Xumuueckuit sIkcnepumenm:

KaueCTBEHHOE OTPEJICIICHUE COJACPXKAHUs KUCIOPOJIa B BO3/lyXe, MOJy4yeHUue, COOupaHue,
pacro3HaBaHUE W HM3y4YEHUE CBOMCTB KHUCIOPOJ]a, HAOIIOJCHUE B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M yCJIOBUS BO3HMKHOBEHHUS U IMpEKpaIeHus ropeHus (moxapa), 03HAKOMIJICHHE C
oOpa3liaMi OKCHIOB W OIMCAHWE WX CBOWCTB, IOJYYCHHE, COOMpaHHWE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BOJOopoAa (TopeHue), B3aumojeicTBue Bojopoda ¢ okcugom memu (II)
(BO3MOXHO MCTOJIH30BAHUE BUACOMATEPUAJIOB), HAOJIIOICHIE 00Pa3II0B BEUIECTB KOJUYECTBOM |
MOJIb, MCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOM J0OJIEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJBI C MeETAJIaMH (HAaTpUeM W KaibliueM) (BO3MOYXHO HCIIOJIb30BAaHUE
BH/IEOMATEpPHAJIOB), UCCIIEIOBaHUE OOpa3IOB HEOPraHWYECKUX BEIIECTB PA3ITHYHBIX KIIACCOB,
HaOMIOZICHUE M3MEHEHMsI OKPACKH WHJMKATOPOB B PAacTBOpaxX KHUCIOT M MIENOYEH, M3ydeHHUE
B3auMoeiicTBus okcuaa meau (I1) ¢ pacTBOpoM cepHON KHCIOTHI, KUCIIOT C METaJUIaMH, PEaKIiuii
HEUTpaIN3alluy, TOJydeHHEe HEPACTBOPUMBIX OCHOBAHHH, BRITECHEHHE OJTHOTO METaJljia IPYTHUM
W3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BakHeimme Kiacchl
HEOPraHUYECKUX COCTUHCHUIN.

IHepuoanyecknii 3akoH u Ilepuoguyeckass cucrema xumudeckux 3jiaementos JI. H.
MenaeneeBa. CTpoenne aroMoB. XUMHYeCKas CBA3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBbie MOMBITKH KiIacCU(UKALNN XUMUUECKUX 3JIeMeHTOB. [IoHsATHE O TpyIax cXOAHbIX
3JIEMEHTOB (LIEJI0OYHbIE U IIEIOYHO3EMENbHBIE METAILIBI, TaJIOTE€Hbl, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIE 00pazyroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[lepuonuueckuii  3akoH. Ilepuomnueckas cucTemMa XUMHYECKUX dJeMeHTOB /I,
N. MenneneeBa. KopoTtkonepuoanas u jmmHHONIEpHoaHas (Gopmbl [leproamdeckoit crucTembl
xumuueckux oanemeHtoB JI. W. MenneneeBa. llepuoast u rpynmnbl. PU3HMYECKUM CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTpoeHHE 3IEKTPOHHBIX
obosiouek atoMoB mepBbIX 20 xuMuyeckux dnemMeHToB llepumonmueckoit cucremsr /.
N. MenneneeBa. XapakTepuCcTUKa XUMUYECKOTO 3JIEMEHTA IO €ro NoJiokeHuto B [lepuoanueckoit
cucteme JI. . Meneneena.

3aKOHOMEPHOCTU U3MEHEHHUSI pajinyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O IPYIIaM U IEPUOAAM.

3nauenue lleproanueckoro 3akoHa u llepuoauueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipaktuku. J[. . MenneneeB — yu€HbIi U IpaKJaHUH.

Xumuueckas CBS3b. KoBanientHas (monsipHas u HETOJsIpHasT) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MlOHHas! CBA3b.

Crenenb okucieHus. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl okucneHus
1 BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3IloB BEIIECTB METAIOB U HEMETAJIIOB, B3AUMOACHCTBHE THAPOKCUAA IIMHKA
C pacTBOpaMH KHUCIOT M IIEJIOYel, MPOBEACHUE OMNBITOB, WILIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTETHbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOPEHHE, PEaKIIUU PA3NIOKEHUs, COSTUHECHNUS).

Mesicnpeomemmnuie ceazu

Peanuzaiusi MeXNpeaMEeTHBIX CBSI3€U MpPU U3YyYEHUU XUMHUU B 8 KJacce OCYIIECTBISETCS
4yepes UCI0JIb30BAHNE KaK OOIINX eCTECTBEHHO-HAYYHBIX MOHITUN, TaK U TOHSATHH, SBISIOITIXCS
CUCTEMHBIMU IS OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1IUKIIA.



OO0mue ecTeCTBeHHO-HAYYHBIE TIOHSTUS: HAyYHBIN (DaKT, TUMIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KIACCHU(UKAIUs, TMEPHOINIHOCTh, HAOIIOIEHUE, OJKCICPUMEHT, MOJICIHUPOBAHUE,
HU3MEpeHue, MOJICITb, SIBJICHHE.

@dusuKa: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, HN30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJA, DSJICKTPUYCCKUIN 3apsl, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIIMYMHBI, CAUHUIBI U3MCPCHUA, KOCMOC, IIJIAHCTHI,
3BE3151, ComHIIE.

buonorus: porocunTtes, npixanue, ouocdepa.

I'eorpadust: atmochepa, runpocdepa, MUHEPATBI, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeECKas peaKlus

[lepmognueckuit  3akoH. Ilepuonmueckas cucremMa XUMHUYECKHX 21eMeHTOB /I
N. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB XHMHUYECKHX
JJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJlbLHs W HX COCAUHEHUH B COOTBETCTBUHM C
ITOJIO’KEHNUEM AJIEMEHTOB B [lepronueckoii cucreMe U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTBa: BUIbl XMMHYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHUYECKON CBS3U.

Knaccudukanus m HOMEHKJIATypa HEOPTaHWYECKHUX BEIIECTB. XHWMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIAaCCaM HEOPraHMYECKHX COCNMHEHUN, NeHETHYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMUYeCKUX peakUui M0 pa3IMyHbIM MPHU3HAKAM (II0 YUCIy U COCTaBY
YUYaCTBYIOUIMX B PEaKIMH BEILECTB, 110 TEIIIOBOMY 3P PEKTY, 0 U3MEHEHUIO CTEIIEHEH OKUCICHMS
XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO Y4YacTHIO Karaiau3aropa). OK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[lonsitue o ckopoctu Xumuueckor peakuuu. IloHsTHe 00 0OpaTMMBIX M HEOOPAaTHUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuuax. [lonstue o
karanuse. [lonarue o xumnuyeckom paBHOBeCHH. PaKTOPBI, BIUAIOLIME HA CKOPOCTh XMMHUYECKON
peaKuuy U MOJI0KEHUE XMMUYECKOTO PABHOBECHUS.

OKUCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKLUU, JIEKTPOHHBIH OadaHC OKHMCIMTEIbHO-
BOCCTAaHOBUTENbHOU peakunu. CoCTaBlICHHE YPABHEHUN OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOA MIEKTPOHHOro OanaHca.

Teopust >neKTPOIUTUYECKON AMCCOLUALMM. DJIEKTPOJIUTHI U HEAIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHn3M JUCCOLMALMU BEILECTB C Pa3IMYHbIMU BUJIAMU XUMHUYECKOH CBsA3U. CTeneHb
aucconanuu. CUIIbHBIE U CI1a0ble 3JEKTPOJIUTHI.

Peakiiun noHHoro oOMeHa. YciaoBHS NPOTEKAHUS peaKkIMii MOHHOIO OOMEHa, MOJIHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMsS peakuuil. CBOICTBA KUCIIOT, OCHOBAaHMM M COJEW B CBETE
NPEJCTaBICHUNA 00 DSJIEKTPOJIMTHUECKOW nucconuanuu. KadecTBeHHblE peakIMM Ha HOHBIL.
[ToHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEJISAMU KPUCTAUIMYECKUX PEUIETOK HEOPraHWYECKHUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUAAa HATpHs),
HCCIEA0BAaHUE 3aBUCHUMOCTU CKOPOCTM XMMMUYECKON peakUuu OT BO3IACHCTBUSA PA3IMUYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOILHALNU
KHCJIOT, LIeJIouel U coJielt (BO3MOXKHO MCIIOJIb30BaHKE BUIE0 MAaTEPHAJIOB), IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIUX MPU3HAKM MPOTEKaHMUs peakUuil MOHHOro oOMeHa (oOpa3zoBaHME OCajKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIBHO -
BOCCTAHOBMTEJIBHBIX PEAKIUil (rOpeHHe, peakluu pa3jokKeHHs, COSAMHEHHs), pPaclo3HaBaHUE



HEOPraHMYECKUX BELIECTB C IIOMOUIbI0 KAuyeCTBEHHBIX pEaKUMi Ha HOHBI, pEIICHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl U X coeTUHEHUS

OOmast xapaktepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEepPHbBIE
crerieHu okucienus. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTEHOB.
XUMHYECKHE CBOHCTBA Ha IpHUMeEpe XJopa (B3aMMOJEHCTBHE C MeTaUlaMM, HEMETAJUIAMH,
miesnioyamu).  Xijopoogopon. ConsHas KHMCIOTa, XUMHYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJ1opuabl
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepuctuka 3mmeMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHUCITIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBojiopos, CTpoeHue, (U3MYECKHE M XUMUYECKHe CBOMCTBAa. OKCHUIBI CEphl Kak
MIPE/ICTAaBUTENIN KHUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3MYECKHE U XMMHUYECKHUE CBOICTBa
(oOmume Kak mpeacTaBUTENs Kilacca KUCIOT U crienupuieckre). XuMUYECKUE PeaKiiu, JeKalie
B OCHOBE ITPOMBIIIJIEHHOTO C1I0cO0a MOTyuyeHus! cepHON KUCIOThI. [IppMeHeHue cepHOil KUCIOTHI.
Conu cepHOM KHCIOTHI, KaueCTBEHHas peakuus Ha cyiabpar-uoH. HaxoxneHnue cepbl u eé
COEIMHEHUH B NPHUPOJE. XUMUYECKOE 3arps3HEHUE OKPYKAIOWIEW Cpellbl COCAMHEHUSIMH CEPbI
(KUCTIOTHBIE JTOK]IM, 3arPSI3HEHNE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPE0TBPAICHNUS .

OO6mass xapakTtepucTuka 351eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacmpocTpaHeHHWe B THpupoje, Gusnueckue u
XUMHUecKue cBoiicTBa. KpyroBopot a3zora B mpupoje. AMMHaK, ero (pusnueckie U XuMU4eCcKHe
CBOICTBa, NMoytyueHue u npuMeHeHue. Cosim aMMOHHUS, UX (U3NUYECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBbl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHue,
¢u3uvecKkne W XMMHYECKHE CBOMCTBAa (0OIIME KakK TPENCTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoap3oBaHue HUTPATOB M COJEM aMMOHHMS B KaueCTBE MMHHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arpsi3sHEHUE OKPY)KAIOIIeH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBl M BOJ0EMOB). Docdop, amIOTPOmHBIC MOIUMUKAITUN
dbocdopa, pusmdeckne u xumudeckue croiictBa. Oxcua dochopa (V) u pochopnas kucmnora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, mosyueHue. lcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mrast xapaktepucTuka 23jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJIepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoje, pusndeckre U XuMHUecKrue cBoicTBa. Axcopouus. KpyroBopot yriepona B mpupoe.
Oxcuppl yriaepoa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JCUCTBUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE U MPUMEHEHHE. DKOJIOTHUECKHE MPoOJIeMbl, CBsA3aHHbIe ¢ okcuaoM yriepoza (1V),
TUMO0Te3a II00aTbHOTO TMOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3ddekt. YrompHas kuciora u eé
conmu, X (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMONyueHHUE U HpuMeHeHue. KadecTBeHHas
peaxiusi Ha KapOoHaT-NuOoHKI. Vcronp30Banne KapOOHATOB B OBITY, MEAUILIUHE, IPOMBIIIICHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHauanbHble TOHATHA 00 OPraHUYECKHX BEIIECTBAX KaK O COCIMHEHUSX yriepoia
(MeraH, 3TaH, STHJIEH, alleTUJIEeH, 3TaHOJ, IIMLEPHH, YKCYCHast KucioTa). [IpupoiHbie HCTOUHUKU
YTJIEBOAOPOOB (Yrojb, MPUPOIHBIN ra3, HE(PTh), MPOIYKTHl UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY M NPOMBINUIEHHOCTH. [IoHsATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, Oenkax,
YIJIEBOJAAX — M MX POJM B JKU3HU UelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYeCKUX U
HEOPraHMYECKUX COCIUHEHM.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBOMCTBA, MOJy4YeHHE U TNPUMEHEHHE.
Coenunenus kpemHuss B mnpupoje. OOmme mpezacraBieHus o0 okcuzae kpemuust (IV) u
KpeMHHEBOH kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiime
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpoOnemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:



n3yueHre oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTBI, TIPOBEJICHHE
KAueCTBEHHBIX PEAKIUi Ha XJIOPUI-HOHBI U HAOIIOJICHUE MPU3HAKOB UX MPOTCKAHUS, OIBITHI,
oTpakaronye (U3NYECKUe M XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
UCIIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIEHHE € OOpasliaMu XJIOPUIOB (TaJOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHAIIOB), HAOIIOZEHWE Tpolrecca OOYIIMBaHWS — caxapa TIOJ  JICHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBE/ICHUE KAUYECTBEHHOH peakiuu Ha cyabparT-uoH U HaONIOJIeHHE NpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PM3UYECKUMHU CBOWCTBAMH a30Ta, Gocdhopa M UX COSAUHEHHM
(BO3MOXKHO HCIIOJIb30BAaHHUE BUCOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yIOOpEeHNUH,
[OJIyueHue, CcOoOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX PEAKIIMi HA MOH aMMOHHUS U (ocdaT-uoH U U3ydyeHUEe MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI C MEJbI0 (BO3ZMOYKHO HCIOJIb30BAHUE
BUJIEOMATEPUANIOB), M3Y4YEHHME MOJeNied KpPUCTAIMYECKUX pEIETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJIEHHUE C IIPOLIECCOM a/ICOPOIMK PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIEM U yCTPOMCTBOM NMPOTHUBOTa3a, MOJydeHne, COOMpaHue, paclio3HaBaHUE U U3Y4YE€HHE CBOWCTB
YIJIEKUCIIOro rasa, MPOBEJEHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT M CUJIMKAaT-UOHBI U
U3y4Y€HHE TMPU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKIHEH CHJIMKAaTHON
MIPOMBIIIIJICHHOCTH, PEIICHUE YKCIIEPUMEHTAILHBIX 33124 10 TeMe «BaxHenne HeMeTalTbl U UX
COCTMHEHUS.

MeTaJiibl M UX COEIMHEHUS

OO11ast XapakTepUCTHKAa XUMUYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHUHU UX TOJI0XKEHHS
B Ilepuomuueckoil cucreme xumuueckux anemeHtoB JI. M. MenpeneeBa U CTpOEHUS aTOMOB.
Crpoenue meramioB. MeTraminueckas CBsA3b M METAUIMYECKas KPUCTAIMYECKas pEenIETKa.
DJIEKTPOXUMUYECKUN PAJl HAOPSKEHUM MeTaioB. DU3MYECKHE W XHMHUYECKHE CBOWMCTBA
MetaioB. OOme crnocoOwl noydeHus MetamioB. [loHsTHe o KOppo3unu MeTaniioB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuw. CruiaBbel (CTainb, YyryH, IIOpATIOMHHHHN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIIJIEHHOCTH.

[[lenounble MeTaLIBL: MMOJIOkKEHUE B [leproauyeckoil cucteMe XMMUYECKUX AI1EMEHTOB /.
N. MengeneeBa, CTpOCHHE UX aTOMOB, HaXOXJeHHE B mpupoje. PU3MUecKHe U XUMHUYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[I{enouyHO3eMenbHBIE METAUIBI MATHUM U KaJIbLIMI: 110J10KeHue B [lepuonnueckoii cucreme
xumudeckux snemMeHToB JI. W. MenaeneeBa, CTpoeHHE MX aTOMOB, HaxOXKJIEHHE B IPHUPOJE.
®u3nyeckue U XMMHYECKHE CBOMCTBA MarHus M Kajlblus. BaxHeiine cOeIuHEHUs KalbIus
(oxcua, rugpokcu, conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuii: nosoxenue B Ilepuoanueckoil cucreMe XUMHUYECKUX 3iemMeHToB [l
N. MenaeneeBa, CTpo€HUE aTOMa, HAXO0XKACHHUE B IIpUpoJie. Pu3ndeckne 1 XMMUYECKHUE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUPOKCHIA ATIFOMUHUS.

Kenezo: mnonoxenne B Ilepuoanueckoil cuctemMe XUMUYECKUX 3ieMeHToB [l
N. MenaeneeBa, cTpoeHUE aTOMa, HAX0kKACHHE B Ipupoie. Pusndyeckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Okcunel, Tuapokcuasl u conu skenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa U
MOJTy4YEeHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3IlaMy METAIIJIOB U CIUIABOB, UX (PM3MUECKUMU CBOMCTBAMU, U3YUYCHUE
PE3yIbTATOB KOPPO3UH METAIIIOB (BO3MOKHO HUCIIOIb30BaHNE BUAEOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICICTBUA OKCHJAa Kalblusi M HATpus C BOJAOM (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HWCCIIEOBAHHE CBOMCTB KECTKOW BOJIBI, TpOIlECCa TOPEHUS JKele3a B
KHCIIOpOoJie  (BO3MOXHO  HCIIOJB30BAaHUE  BHJIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHUs
KaueCTBEHHBIX PEAKIIMi Ha MOHBI: MarHus, KaJbIHs, alFOMUHUS, NMHKA, *kene3a (1) u xeneza
(IIT), memu (I1), HaOnroeHre U OMHMCAHKE MPOIIECCOB OKPAITMBAHUS TJIAMEHU MOHAMU HATPHS,
Kamusi U Kaiblus (BO3MOXHO HCIIOIh30BaHHE BUICOMATEPHAIIOB), HCCIeI0BaHUE aM(OTEPHBIX



CBOMCTB THJIPOKCHJIA ATIOMUHUS U THJIPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BaxxHeWlIne METaJlIbl U UX COCTUHEHUS.

XuMus M OKpy:Kaomas cpeaa

BemectBa u maTepualibl B TOBCEHEBHOM >KU3HU 4esioBeKa. be3onmacHoe HCMoiab30BaHUE
BEIIECTB M XUMHUYECKUX peakinuii B ObITy. [lepBas moMoOINb NMPU XUMUYECKUX OXKOTrax H
OTpPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYKarolieh cpenbl (MpeaesibHas A0MmycTuMasi KOHIEHTpaIus
Bemiects, najiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MpoOieMm.

Xumuueckuit Ikcnepumenm:

M3y4eHHE 00pa3loB MaTepUaIoB (CTEKIIO, CIIAaBbI METAJUIOB, MIOJTMMEPHBIC MATEPHAIBI).

Meoscnpeomemmnoie ceasu

Peanuzarust MeXNpeIMETHBIX CBSI3€H MPU U3YyYEHUH XUMHUHU B 9 Kjacce OCYIIECTBISETCS
Yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MMOHSTHH, TaK U MOHSATUMN, SBJISTFOIINXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHSITHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHATU3,
CUHTE3, Kiaccudukanus, TMNePUOJUIHOCTb, HAOMIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
W3MEPEHUE, MO/IENb, SIBJICHUE, MAPHUKOBBIM 2(PPEKT, TEXHOJIOTHS, MaTEPUATIBI.

dusnka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHA, H30TOIIbI,
PaIOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUA 3apsijl, MPOBOJHHUKH, TOJYIPOBOTHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa, Tas,
pacTBOp, paCTBOPUMOCTD, KPUCTAINTHYECKAS PEIIETKA, CIIIaBbI, (PU3MUYECKUE BEITMUNHBI, €TTHUIIBI
U3MEPEeHUS, KOCMUYECKOE TTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢gorocunres, apixaHue, Ouocdepa, 3KOocHCTEMa, MHHEpAJIbHbIE YI0OpEeHUS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, MINTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIBI, TOPHBIE TOPO/IbI, TIOJIE3HBIC HCKOTIAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS INTPOI'PAMMBLI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHS IPOrPaMMbI OCHOBHOTO OOIIEro 0Opa3oBaHMS
JOCTUTAIOTCS B X0/ OOYUEHHUS XUMHUHU B €IUHCTBE Y4COHOM M BOCIIUTATEIBHOM JEATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHHCKHMH  COLMOKYJIbTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMHU [IEHHOCTSAMH, IMPUHATHIMH B OOIIECTBE MPaBHIIAMH W HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT MPOIeccaM CaMOTIO3HAHMUS, CAMOPA3BUTHSI U COLMATU3AIMN 00yYarOIHXCS.

JIMYHOCTHBIEC pE3yIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCSA PYKOBOIACTBOBATHCS
CHCTEMOM MO3UTHUBHBIX LEHHOCTHBIX OPHUEHTALMN M PACIIHPEHUE OIbITa ICATEIBLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YAaCTHU:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACIIC/INI0, TIOHWMAaHMs 3HAYCHHS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIEeCTBa,
CMOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMAIUEH O MEPEOBbIX JOCTUKCHUSX U OTKPBITHIX
MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHUpa U 00IIECTBA;

2) TPaKIAHCKOT0 BOCIIUTAHUSI:

MPEJICTABICHUS O COIMAJIBHBIX HOpPMAax M IpaBHJIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOINEGCTBEHHO IOJIE3HOH, y4eOHO-
HCCIIEI0BATENILCKOM, TBOPYECKOM U JPYTUX BHAX JEATSILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM JIEATEILHOCTH MPU BBIOJHEHUH YYCOHBIX, MO3HABATEIILHBIX 33/1au, BBIMOJIHCHUH



XUMUYECKUX HKCIIEPUMEHTOB, CO3/IaHIH yYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIPOILIECCE ATOM y4eOHOU AeATENIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
IIOBE/ICHUE U MTOCTYIIKM CBOMX TOBApUILEH C NO3UIIMM HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBUI ITOCTYIIKOB;

3) HeHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKUE  IPEACTABICHUS O  BEIIECTBE U  XMMHMUYECKOM  peakuuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKU M COCTABJISAIOLIUE OCHOBY IS
MTOHUMAaHMsI CyITHOCTH HAyYHOU KapTHHbBI MUPA, [IPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPO/IbI, B3AaUMOCBSI35X YEJIOBEKA C IPUPOIHON CPEoil, O pOJIM XUMUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HANPABIICHHbIE Ha IMOJYYCHHE HOBBIX 3HAHUWA 1O XUMUH,
HeoOXouMble s OOBACHEHUs HAONI0aeMbIX TPOIECCOB U SBJIEHUH, IO3HABaTEJIbHOM,
MH(OPMALIMOHHON U YUTATEJIbCKON KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON PadOTHI
C y4eOHBIMU TEKCTaMM, CIIPABOYHOM JMTEpPaTypOl, JOCTYNHBIMU TEXHMUYECKUMHU CpPEACTBAMM
MH(POPMAITMOHHBIX TEXHOJIOTHIA;

HWHTEpeC K OOYyYEHHIO U TO3HAHUIO, JTFOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEOBATEILCKON ACSITEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHIIEM;

4) popmMupoBaHUsi KYJIbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOT'0 OTHOUIEHHS K CBOEMY 3710POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KWU3HU, OCO3HAHUE TMIOCIEJACTBUI M HENpPUSITHE BPEAHBIX MPHUBBIYEK
(yrmoTpebsieHust ajJKoroJis, HApKOTHUKOB, KypeHHWs), HEOOXOIMMOCTH COOJIOACHHS IPaBUI
0€30MacHOCTH MPH OO0paIIEHUH ¢ XUMUYECKUMU BEIIECTBAMH B ObITY U peaibHOM JKU3HU;

5) Tpy10BOr0 BOCIIUTAHUSI:

HHTEpEC K MPAaKTUYECKOMY M3yYEHHIO Mpodeccuil U TpyAa pa3IMyHOro poja, yBaKEHUE K
TPYAY U pe3yibTaTaM TPYA0BOH AESITENLHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX
3HAHMW TIO0 XHUMHH, OCO3HAHHBIA BBHIOOP WHIAMBUAYAIBHONW TPACKTOPUU MPOJOKECHHUS
o0Opa3oBaHusl ¢ Yy4€TOM JIMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHWMHH, OOILIECTBEHHBIX
WHTEPECOB M TOTPEOHOCTEH, YycmenmHoi mpodecCHOHATbHONW NeATeTbHOCTH W Pa3BUTHUS
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCHOHATIBHON Cpe/e;

6) 3K0JI0rHYecKOro BOCIIMTAHMS:

9KOJIOTHYECKHU 1ieJiecooOpa3Hoe OTHOLICHHE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HaHHE 1IEHHOCTH COOJIIO/ICHHUS MPaBUil OE30MMacCHOTO MOBEACHUS U paboTe ¢ BellecTBaMU,
a TaKKe B CUTYaIUAX, YTPOKAIOIINUX 30POBBIO U KUZHU JIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUS, MTOJTydaeMble IPU U3YUYEHUU XUMUU, JJIS1 pEelIeHHs 3a/1a4,
CBS3aHHBIX C OKpYXAaloIIleW NpUPOTHONW Cpeloil, A TOBBILICHHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapakTepa SKOJIOTHYECKUX MPoOJieM U MyTed WX pelieHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC I (1)OpMI/IpOBaHI/I$I
MHUPOBO33pCHUA 06H_ICHay‘{HBIC IOHATHA (3aKOH, TCOpUsA, NMPUHIUII, TUIIOTEC34a, (I)aKT, CUCTEMA,
mponecc, SKCICPpUMECHT U I[perC.), KOTOPBIC UCIIOJIB3YOTCA B €CTCCTBCHHO-HAYYHBIX y‘-Ie6HBIX
npeaAMETax 1 MOo3BOJIAIOT HA OCHOBC 3HAHMUI U3 ITUX npeaAMCTOB (I)OpMI/IpOBaTB MMPpEACTABJICHUC O
LICJIOCTHOM HaquOﬁ KapTUHC MHpPa, U YHUBCPCAJILHBIC y‘ICGHBIC JIehcTBUA (HOSHaBaTeHBHBIe,



KOMMYHUKATHBHBIE, PEryJISTHBHBIE), KOTOpbIE 0OecrednBarOT (POPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHON AeSTEIbHOCTH.

Ilo3HaBaTeIbHBIE YHHBePCATbHbIE YUeOHbIE TelcTBUS

Ba3oBble jornyeckue neicTBusi:

YMEHHSI HCIOJIb30BaTh TPUEMBI JIOTHYECKOTO MBIILUICHUS IPU OCBOCHHM 3HAHUI:
PacKphIBATh CMBICT XHMHYSCKUX MTOHATHH (BBIICISITh UX XapaKTEPHBIC TPU3HAKU, YCTAHABIINBATh
B3aMMOCBSI3b C JPYTMMH TOHSATHSIMH), HCIIOJIB30BATh IMOHSATHS IS OOBSICHEHUS OTACIHHBIX
(hakTOB ¥ SBICHUI, BRLIONPATh OCHOBAHUS U KPUTEPHH IS KiacCH(DUKAIIMT XUMHYECKUX BEIICCTB
U XAMHWYECKUX PEAKIINH, yCTaHABIMBATh NMPUIMHHO-CIICCTBCHHBIC CBSI3U MEXKIy OOBEKTaMHU
W3YYCHHUS, CTPOUTH JIOTHUECKUE PACCYKICHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, 10 AHAJOTHH),
JIeNIaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHE TPUMEHSATh B TMPOIECCe TO3HAHMS TMOHATHS (MPEAMETHBIE M METaIlpeJIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, HCIIOJIh3yeMble B XUMHUH, MPEoOpPa30oBBIBATH MTUPOKO
MIPUMEHSIEMbBIE B XHMHH MOJICIbHBIC TPEJCTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XUMHYECKass ¢GopMylia M ypaBHEHHE XHMHUYSCKOHW peakIuu — TMpU pEIICHHH YydeOHO-
MMO3HABATEIBHBIX  3aJa4, C Y46TOM OTHUX MOJCIBHBIX TPEJICTABICHUNA BBISBIATh U
XapaKTEePU30BaTh CYMICCTBCHHBIC MPU3HAKH H3y4aeMBbIX OOBEKTOB — XUMHYECKHX BEIICCTB H
XUMHYECKUX PEaKINi, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, NMPHYNHHO-CIICACTBCHHBIC CBS3H U
MIPOTUBOPEYHS B U3y4aeMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble nccienoBarejibcKie 1edCTBHUS:

YMEHHE HCIT0JIb30BaTh IOCTaBJICHHBIC BOMPOCH B KadyeCTBE WHCTPYMEHTAa ITO3HAHHWS, a
TaKKe B KauyecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpPETEHUE OMBITa M0 IUIAHUPOBAHUIO, OPTaHW3AIMU W TPOBEACHUIO YICHUYCCKHX
AKCTIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJI0OM TPOIlecca, CaMOCTOSITEIbHO MTPOTHO3UPOBATh €TI0
pe3yibTat, (GopMyITHpOBaTh OOOOIICHHS W BBIBOJBI MO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAaHUS, COCTABIISITh OTYET O MPOJACTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yYMEHHUE BBIOUPATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIUIO PA3INYHBIX BHJIOB
1 GOPM IMPEICTABICHUS, TOJTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAS JIUTepaTypa
XUMHUYECKOTO COJICPKaHusl, CIIpaBOYHbIE TOCOOUs1, pecypchl IHTepHEeTa), KpUTHYECKH OI[CHUBAThH
MIPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MPUMEHSThH PAa3JINYHbIC METOJIbI M 3alIPOCHI IIPH IMOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX JUIS BHITIOJHCHUST YICOHBIX U TTO3HABATEIIBHBIX 33124
OTPENEIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIOJIb30BaHUS HH()OPMAIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHI, OBJIAJICHUE KYJIbTYPOH aKTHBHOTO MCIIOJIb30BAHUS Pa3JIMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMANIbHYIO (OpMy TpejcTaBiICHUS
nHGOpMAIIMKA W WILIIOCTPUPOBATH pEIIaeMbIC 33/I1a4d HECIOKHBIMU CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduKu U UX KOMOUHAIUSIMU;

YMEHHME HCIONB30BaTh M aHAIM3UPOBATh B Tpolecce y4eOHOM M HCCleA0BaTEIbCKOM
JEeSITeNbHOCTH MHPOPMAIIUIO O BIUSHUYU MPOMBIIUIEHHOCTH, CETHCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSTHHE OKPYXKArOIIel MPUPOTHON CPEeIbl.

KomMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JelicTBHA:

yMEHHUS 3a/aBaThb BOMPOCHl (B Xoja€ Juajgora W (MJIM) JAUCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil TeMbl, (OpPMYIHPOBATh CBOM TPEAJIOKEHUS] OTHOCHUTENIBHO BBITIOJIHEHUS
IIPEVI0KEHHON 3a/1a4H;

YMEHHUSI IPECTABIIATD ITOJYYEHHBIE PE3Y/bTAThl IO3HABATEIBHOM AEATEIBHOCTH B YCTHBIX
U TUCBbMEHHBIX TEKCTax; JAejNaTh IMPE3CHTALUI0 PE3YJbTAaTOB BBINOJIHEHHUS XHMHUYECKOTO



JKCIEpUMEHTa (JTa0OpaTOPHOTO OTBITA, JIAOOPATOPHOH pPAaOOTHI MO WCCIEAOBAHUIO CBOWCTB
BEIIECTB, YUEOHOTO MPOCKTA);

YMEHHUSI Y4eOHOIO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOMW MO3HABATCIBHOW W
UCCJICIOBATEIILCKON JICSITEILHOCTH NPU PELICHUH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB U COTJACOBaHMS TMO3HIUN (0OCY)XICHHS, OOMEH MHEHHUSIMH, «MO3TOBbBIC
HITYPMBI», KOOPAUHAIMS COBMECTHBIX JICHCTBHM, OMPE/IC/ICHHE KPUTEPHEB 110 OIICHKE KayeCcTBa
BBITIOJTHEHHOUM pabOTHI U IpYyTHE).

PeryasiTuBHble yHUBepPcaIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHE CAMOCTOSITEJIbHO OMNPENEATh eI ACATEIbHOCTH, TIJIAHUPOBATH, OCYIECTBIATD,
KOHTPOJIMPOBATh W TPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOUpATH
HauOosiee 2 (HeKTHUBHBIE CTIOCOOBI pelieHusT Y9eOHBIX U TT0O3HABATENIbHBIX 33/1a4, CAMOCTOSTEIHHO
COCTaBJISITh WJIA KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JIEUCTBUI IIPHU BBINOJHEHUH 3aJaHU I
C Y4€TOM TOJYYCHHS HOBBIX 3HAaHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX,
OLICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3YJIbTaTa 3asBJICHHON 11€JIM, YMEHUE HUCMOJIb30BATh U
AHAJIM3UPOBATh KOHTEKCTHI, PEIJIAra€MbI€ B YCIOBHUH 3aIaHUI.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pe3yNbTaTOB TI0 OCBOCHHIO OO0S3aTEIBHOTO  COJEPIKAHHMS,
YCTaHOBJICHHOTO JaHHOW (enmepasibHONW paboyell TPOrpamMMoOi, BBIJCISIOT: OCBOCHHBIC
OOyJaroIMMHUCS HaydHbIC 3HAHHWS, YMEHHUS M CHOCOOBI JCUCTBHUH, crnenupuyIecKue s
npeaMeTHo obnactu «XUMHS», BHIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpPIpETAINH, TPEoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX U HOBBIX CUTYalLIUsX.

K xonmy oOydenuss B 8 kJjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJLKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:

e PpacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa, XUMUYECKUI
3JIEMEHT, IPOCTOE BEIIECTBO, CII0’KHOE BEIIECTBO, CMECh (OTHOPOAHAS U HEOTHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAsl U MOJIEKYJIsIpHAask Macca, KOJUYEeCTBO BEIIECTBA,
MOJIb, MOJISIPHASI MAacca, MAaCCOBAsI 10JIsI XKMUYECKOT0 2JIEMEHTA B COETUHEHUH, MOJISIPHBIHI
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHUS,
XMUMHYECKas peaklus, Kilaccu(uKalus peakiuid: peaklud COSAMHEHHUS, PEeaKIuu
pa3noKeHusl, peakiluu 3aMeIlleHus], peakiiuu 0OMeHa, 3K30- U SHJ0TEPMHUYECKHUE PEeaKIIUH,
TEII0BOM 3¢ (deKT peakuuu, siApo aToMa, FNEKTPOHHBIN CIOM aToMa, aTOMHAasi OpOUTAIIb,
paanyc aromMa, XMMHYECKasi CBSI3b, MOJISIpHAs U HEMOJISIPHAsl KOBAJICHTHAS CBS3b, HOHHAS
CBs3b, WOH, KAaTHOH, AaHHWOH, pPAacTBOp, MaccoBas JOJs BellecTBa (MpPOICHTHAs
KOHIIGHTpallus) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATUH W MPUMEHSTH 3TU
TIOHSATHS MPHU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

e  HCIMOJB30BaTh XUMHUECKYIO CUMBOJIMKY JUIsl COCTaBIeHUS (DOPMYIT BEIIECTB U ypaBHEHU N
XUMHYECKUX PEaKIIHii;

e ONpEAETATh BAJEHTHOCTh AaTOMOB DJJIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTENECHb
OKHCIICHHSI DJIEMEHTOB B OHMHAPHBIX COEJUHEHUSX, HPUHAIIECKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJAacCy COEOMHEHHMH 1o (opmynaM, BUJ XUMHYECKOHW CBS3U
(KoBajIeHTHAsl U HIOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;



e packpbiBaTh cmbica llepuogmueckoro 3axona JI. W. MenpeneeBa: I€eMOHCTPUPOBATH
[IOHUMaHUE NEPUOJAUYECKON 3aBHCHUMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB OT HX
nonoxkeHuss B llepuonnyeckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yY€HUS, 3aKOHa ABOrapo;

e ONHCHIBATh M XapakTepu3oBaTh Tabmuunyo ¢opmy Ilepuoandeckoil cUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3juvarTh MNOHATUS «TJlaBHas mnoarpymnmna (A-rpymnma)» u
«mobounass moxarpymmna (b-rpymma)», Manele u  OosibIME€ TEPHOABI, COOTHOCHTH
o0o3HaueHust, KOTOpble MMeEIoTCcst B Tabmuine «lleprogmueckas cucTeMa XHUMHYECKHX
anemenToB JI. WM. MeHneneeBa» ¢ YHUCIOBBIMM XapaKTEPUCTUKaMU CTPOEHHUS aTOMOB
XMMHMUYECKHUX DJEMEHTOB (COcTaB U 3apsj sjapa, oOllee YHCIO JIIEKTPOHOB U
pacnpe/esieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

e KIaccu(UUMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YHCIy M COCTaBY YYacTBYIOIIUX B pPEaKIMM BELIECTB, O TEMJIOBOMY
sdexry);

e XapakTepus3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIacCOB,  IOJATBEp)KJas  ONHUCAaHWE  MpPUMEpPaMU  MOJIEKYJSPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

e TPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT KX KayeCTBEHHOI'O COCTaBa,
BO3MOJKHOCTH TIPOTEKAHUSI XUMHUYECKUX MPEBPAIIEHNUN B PA3IUYHBIX YCITOBUSX;

e BBIYUCISTH OTHOCHUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa Mo (OopMyse COeTUHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMUUYECKOH peakinuu;

e T[PUMEHATH OCHOBHBIE ONEpPALMU MBICIUTEIBHON JEesITeNbHOCTH — aHallu3 U CHHTE3,
cpaBHEHHE, 000OIIEHHE, CUCTEMATHU3AINIO, KJIacCU(DHUKAINIO, BBISBICHUE MPUIMHHO--
CIIEICTBEHHBIX CBSI3€H — /Il M3Y4YEHHs] CBOMCTB BEIECTB M XUMHUYECKUX PEaKIuii,
€CTECTBEHHO-HAY4YHbIE METOJIbl MO3HAHUS — HAOJIOJeHUEe, U3MEPEHHE, MOAECTUPOBaHNE,
AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN);

e cCIeAOBaTh MpaBWiIaM MOJb30BaHUS XMMHUYECKOM TMOCYyIOoM M J1abopaTOpPHBIM
o0opy/noBaHHEM, a TakXe MpaBWiIaM OOpallleHUs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB IO MOJYYEHUIO U
coOupaHHIO Ta3000pa3HbIX BelIeCTB (BOAOpPOJa M KHUCJIOPOJa), MPUTOTOBICHUIO
PacTBOPOB ¢ OINpeAeaEHHON MacCOBOH JI0JIel pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH U
MIPOBOJUTh XUMHUYECKHE OSKCIIEPUMEHTHI IO PACIO3HABAHHIO PACTBOPOB IIeNouei u
KHCIIOT C IOMOIIBIO HHAUKATOPOB (JIakmyc, ¢heHoNbTalenH, METHIOPAHXK U JIPyTUe).

K xonmy oOydyenuss B 9 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE TOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHYECKHUX TOHATHH: XHMHYECKHH JJIEMEHT, aToM,
MOJIEKYJa, UOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUYECKAsI PEaKUsl, XHMUUYECKasl CBA3b,
TEIIOBOM 3¢ GeKT peakluud, MOJb, MOJSPHBIM 00BEM, pacTBOp, OSIEKTPOIMTHI,
HEDJIEKTPOJIUTHI, DIEKTPOJIUTHYECKAas AUCCOLMAIUS, peaKluu HOHHOro oOMeHa,
KaTajan3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE pEaKIuH,
OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAQHOBJICHHME, aJUIOTPOMHsS, aM(OTEPHOCTb, XMMHUYECKasi CBSI3b (KOBaJIEHTHa,
WOHHAs, METAINTMYecKas), KpUCTAJUIMUecKas pemeéTka, KOpPpO3Hus METAIJIOB, CIUIABHI,
CKOPOCTh XUMHUUECKOW peaklnu, mpeaenbHo gonyctumas konuentpanus [1/IK Bemectsa;

e HWUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TIOHATHH W MPUMEHSTH JTU
MOHATHS NP ONKUCAHUU BEIIECTB U UX MPEBPAILICHU;



e  HCIOJH30BATh XUMHYECKYIO CUMBOJIMKY TSI COCTaBICHUS (DOPMYIT BEIIECTB U ypaBHEHU I
XUMHUUYECKUX PEAKLIMIL;

e ONpENENsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B COCUHEHUSX
Pa3IMYHOIO COCTaBa, PUHAIECKHOCTh BEIIECTB K OIPEIEIEHHOMY KJIacCy COEAMHEHUN
mo ¢dopMmynaM, BHUJ XUMHUYECKOW CBSI3M (KOBAICHTHAs, HOHHAs, METAIMYECKas) B
HEOPraHMYECKUX COCAMHCHHUSIX, 3apsi/i MOHA 10 XUMUYECKOU (opMyJie, XapaKTep Cpe/Ibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUH, THUI KPUCTAIUTMYECKOM pPEerIETKU
KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cmbici [leprnoanueckoro 3akona Jl. 1. MeneneeBa u 1eMOHCTPUPOBATH €I0
MMOHMMAaHKE: OIUCHIBATh M XapaKkTepu3oBaTh TaOnmmuHyro ¢opmy Illepuoamueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB: Pa3IndaTh MOHIATHS «TJIaBHas nmoarpynna (A-rpyrmrma)y
u «mobounas noxarpynmna (b-rpymma)», manbie W OOJBIINE TEPHOIBI, COOTHOCHTH
0003HaUYEHMs, KOTOpPbIE HWMEIOTCS B TEPUOJUYECKOW Tabiuile, C YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sjpa,
oOl1ee 4uciao ANIEKTPOHOB M PACHpPENENIEHUE UX IO AUIEKTPOHHBIM CJIOSIM), OOBSICHAThH
001111e 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DJIEMEHTOB M X COCJMHEHUH B Mpeesiax
MaJIbIX TIEPUOIOB U TJIABHBIX OATPYII C YUETOM CTPOCHUS KX aTOMOB;

e KJAacCHU(UIIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA, XUMHYECCKUE
peaknuu (IO YKUCIYy M COCTaBY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIIOBOMY
b dexTy, Mo U3MEHEHHUIO CTETIeHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);

e  XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CIIENU(PUUIESCKIE XUMUYECKUE CBOMCTBA MPOCTHIX
M CIIOKHBIX BEIECTB, MOJTBEPKJAs ONMHUCAHWE MPUMEPAMU MOJIEKYJISPHBIX M MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLINN;

e COCTaBJISITb YPaBHEHUS DJICKTPOJUTHUYECKOW JMCCOLMALMUA KHUCIIOT, IIEJI0YEe U COJeH,
MOJIHbIE U COKpAll€HHbIE YpaBHEHUs pEaKkUUi MOHHOTO OOMEHa, ypaBHEHUS peakiuii,
MOATBEPHKIAIOIIUX CYIIECTBOBAHNE T'€HETHUECKOMN CBSI3H MEXK/1y BEIIECTBAMU PAa3JIMUHbIX
KJIaCCOB;

e packpbiBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKUUNA MOCPEICTBOM
COCTaBIICHUS SJIEKTPOHHOTO OanaHca ITHUX PEaKIHii;

e TPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMHUYECKUX MPEBPAIlleHU B Pa3IMYHBIX YCIOBUSIX;

e  BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (GopMyle COeIUHEHUS, MAaCCOBYIO JIOJNIO BEIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUUYECKOM peakinu;

e coOmonaTh TNpaBUiIa I[OJI30BAaHMUS XMUMHMYECKON TOCynoil u  1abopaTOpHBIM
o0opynoBaHHEM, a TaKKe MpaBuia OOpallleHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMHU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUUYECKUX OIBITOB IO MOJTYYECHHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOro ra3a);

e TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KAueCTBEHHBIM COCTaB PA3UYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MyTEM XJIOpPHA-, OpoMuUA-, HOAUI-, KapOoHat-, docdar-,
CWJIMKAT-, Cynb(at-, THIPOKCUI-HOHBI, KATHOHBI AMMOHUS M MOHBI H3yYEHHBIX METAJLIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMUYECKHUX BEILIECTB;

e TPUMEHATH OCHOBHBIE OIEpALMU MBICIUTEIBHONU AESITENIBHOCTH — aHAJUu3 M CUHTE3,
CpaBHEHHE, 00001IeHNe, CUCTEMATH3AIINIO, BBISBIICHIE TPUYNHHO-CIIEICTBEHHBIX CBS3Ei
— JUISL U3Yy4YEHHUS CBOMCTB BEUIECTB M XUMHYECKUX PEAKIHMM, €CTEeCTBEHHO-HAy4YHBIE
METO/IbI TO3HAHUS — HAONI0/IeHNE, U3MEPEHUEe, MOICTTUPOBaHNE, SKCIIEPUMEHT (peaTbHbIN
Y MBICTICHHBIN).

TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIIACC



Ne HanmenoBanue pa3fesioB U TEM IPOrpamMMBbl
/o

KonmnuectBo yacos

Bceero| KontposbHbIe IIpakTn
paboThI pad
Pa3nen 1. IlepBoHayaibHbIe XUMHYECKHE MTOHATHS
1.1 |Xwumust — BakHasi 00J1aCTh €CTECTBO3HAHMS U TTPAKTHUCCKON 5 z
NeSITEIbHOCTH YEJIOBEKa

1.2 |BemecTBa 1 XUMUYECKHE PEAKLIUU 15 1
Wroro mo paznmeny 20
Pasnen 2. Baxuneiimme npeacraBuTe/ M HEOPraHMYeCKUX BelECTB
2.1 |Bo3nyx. Kucmopon. [Torstre 06 okcumax 6
2.2 |Bomopoa. IloHsiTHE O KHCIOTaX M COJISIX 8 1
2.3 |Boma. PactBopsl. [ToHsTHE 00 OCHOBaHUSAX 5 1 1
2.4 |OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHHUN 11 1 1
Hroro mo pazueny 30

Pasznen 3. Ilepuoauueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3j1emMenToB /. U. Menae

OKHCIANTENbLHO-BOCCTAHOBHUTEIbHbIE Pe€akKnuun

3.1 |Ilepuoanueckwuii 3akoH u [lepuoanueckas cucrema

xuMuueckux aemeHToB . . Menaeneesa. CtpoeHue aroma

3.2 | Xumnueckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE
peakiumn

Uroro no pazneny

15

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

éul

9 KJIACC

Ne HaunmeHnoBaHue pa3aeiioB U TEM IPOrPaMMBI
/a

KommuectBo yacos

Bcero

KonTposibhbie
paboThl

[IpakTuy
pabdo

Paznea 1. BemecTBo 1 XUMHYECKHE peaKIun

1.1 |IloBTOpeHue u yriyoOiaeHne 3HaHUH OCHOBHBIX pa3/ieioB
Kypca 8 Kiacca

1.2 |OcHoBHBIC 3aKOHOMCPHOCTHU XUMHWYCCKUX peaKHI/Iﬁ

1.3 |DnexTponuTHueckas quccoruaiis. XUMUYECKUE PEaKliy B

pacTBopax

Hroro no pasaeny

17

Pa3gen 2. Hemera il M UX COeTUHEHU ST

2.1 |OOmas xapakTepucTUKa XUMUYECKUX 31eMeHTOB VIIA-
rpynmsl. ['anorexs
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Ne HanmenoBanue pa3fesioB U TEM IpOrpamMMBbl KomnyecTBo 4yacos
n/m Bceero| KoHTposbHBIE IIpakTny
paboThI pabor
2.2 |OOmas xapakTepucTUKa XUMUYECKUX 1eMeHTOB VIA- 6
rpynmnsl. Cepa u €€ coeTMHEHUS
2.3 |OOmas xapaKTeprucTUKa XUMUIECKUX IIEeMEHTOB VA- 7 1
rpynmnsl. A30T, pochop U UX COeTUHEHUS
2.4 |OOmas xapaKTepuCTUKa XUMUIECKUX 1eMeHTOB [VA- 8 1 2
Ipynnsl. YTiaepoa U KpEMHUM U UX COCAVNHEHUS
Wroro mo pazueny 25
Pa3nes 3. MetaJuibl M X COeAMHEHUSI
3.1 |O06mme cBolicTBAa METAILIOB 4
3.2 |Baxkueiimrmne MeTaaIbl M UX COEIMHEHUS 16 1 2
Hroro mo pazueny 20
Paznea 4. Xumus v oOKpy:Kamomasi cpeia
4.1 |BemecTBa U MaTepuabl B )KU3HH Y€IOBEKA 3
Htoro no pazneny 3
PezepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
INOYPOYHOE IINTAHUPOBAHMUE
8 KJIACC
No Tema ypoxka KosmuectBo yacos
n/m

Bcero| Kontposbnbie | I[IpakTtuueckue
padoThI paboThl

1 |IIpenmer xumuu. Poas XumMuu B )XKM3HU YelioBeKa. Tena u 1

BeIIeCTBA
2 |[lonsiTe 0 MeTo/aX MO3HAHUS B XUMUHU 1
3 |IIpaktuueckas pa6ora Ne 1 «IIpaBuna paboTsl B 1
nabopaTopuu U MPUEMBI 0OpaIleHus ¢ 1a00paTOPHBIM
000pyI0BaHUEMY

4 |Yuctsie BeniecTBa u cMecu. CriocoObl pazenenus cmecet| 1

5 |IIpaktuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha 1
IIpUMEpEe OUUCTKH MOBAPEHHOMN COJIN)»

6 |ATOMBI U MOJIEKYIIBI 1

7 | XuMHUYECKHUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMHUYECKHX 1
3JIEMEHTOB

8 |IIpocTble U CIOKHBIE BEIIECTBA 1



https://m.edsoo.ru/7f41a636
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| Koutponbnbie | IIpakTuueckue
paboThl paboThI

9 | ATOMHO-MOJIEKYJISIPHOE YUeHHE 1

10 [3akoH MOCTOSIHCTBA COCTAaBa BEIIESCTB. XHUMHUYCCKAsI 1
¢dopmyna. BaJeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB

11 |OtnocutenbHas atomMHast macca. OTHOCUTENbHAS 1
MOJICKYJISIpHAsI Macca

12 |MaccoBas 101 XMMHAYECKOTO PJIEMEHTA B COEIUHEHUH 1

13 |KommgectBo BemecTBa. Mousib. MossipHast Macca 1

14 | ®usnyeckre 1 XUMUYECKHE SIBJICHUS. X UMUYECKas 1
peaxius

15 |IIpu3Haku U ycnoBuUs NPOTEKAHUS XUMUYECKUX PeaKIUil 1

16 |3akoH coXpaHEHHUS MacChl BEIICCTB. XUMUICCKHE 1
YpaBHECHHUS

17 |BrrunciaeHus KOJIHYECTBA, MacChl BEIIECTBA 110 1
YPaBHEHUSM XUMHUYECKUX peaklui

18 |Knaccudukarus XUMUYECKUX PEaKIui (COeTMHEHHS, 1
paslioKeHUs, 3aMeIIeHUsI, 0OMEHA)

19 |M. B. JIoMOHOCOB — y4YE&HBIN-IHIIMKIOTICNCT. 1
O06001eHre 1 cucTeMaTu3alus 3HaHu|

20 |KontposbHas padota Nel o teme «BemiectBa u 1 1
XUMHUYECKUE PEAKIIII)

21 |Bo3ayx — cmech ra3os. CocraB Bo3ayxa. Kucnopomx — 1
3JIEMEHT U IpocToe BemiecTBo. O30H

22 |®OuznvecKue U XMMHYECKHE CBOMCTBA KHCIIOPOIa 1
(peakuu oxucneHus, ropenue). [lonstue 06 okcumax

23 |Cnoco0Obl moMy4YeHHs KUCIOPO/a B IaDOpaTOPUH U 1
MpOMBIIITIEHHOCTH. [IpuMeHeHne kucnopoaa

24 | TemnoBoit 3PeKT XUMUIECKOUN peaKIuu, OHITHE O 1
TEPMOXHUMHUYECKOM ypaBHEHHUH, 3K30- U
SHIOTEPMHUECKUX PEAKIUAX

25 |TomnuBo (He(Th, Yroyib U ME€TaH). 3arps3HEHUE BO3/yXa, 1
CHOCOOBI €ro Mpe0TBpaIleHHUs

26 |IIpaktuueckas padora Ne 3 o teme «llomydenue u 1 1
coOupaH#e KHCIOpOo/1a, U3y4YeHHE er0 CBOMCTBY»

27 |Bomopon — sneMeHT u mpocToe BeriecTBo. HaxoxaeHue 1
B MIPUPOE

28 | Dusuveckre U XMMHUYECKHE CBOICTBA BOJOPO/IA. 1
[Ipumenenue Bogopoaa

29 |IloHATHE O KHCIOTaX U COJISIX 1



https://m.edsoo.ru/ff0d2d50
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| Koutponbnbie | IIpakTuueckue
paboThl paboThI
30 [Croco0bl oyueHust BOAOPOa B 1a00paTopuu 1
31 |IIpaktuyeckas pabora Ne 4 o teme «Ilomyuenue u 1 1
cobupaHue BOAOPOJIa, H3YICHUE €TI0 CBOMCTBY
32 |MonsipHblii 00bEM ra3oB. 3aK0H ABOTaIpO 1
33 |Brruncnenus 00béMa, KOJTHYECTBA BEIIESCTBA ra3a o €ro 1
M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY
34 |Bpraucienusi 00bEMOB ra3oB 10 YPaBHEHHIO PEAKIMH Ha 1
OCHOBE 3aKOHa 00bEMHBIX OTHOIICHUH T'a30B
35 |Pusnyeckue U XUMUYECKHAE CBOMCTBA BOIbI 1
36 |CoctaB ocHoBanwmii. [ToHsATHE 00 MHIMKATOpaX 1
37 |Bopna kak pacTBopuTeNb. HacwlleHHbIe M HEHACHIIIEHHbIe| 1
pacTBOpbl. MaccoBas JIOJIs BEIeCTBa B pacTBOpE
38 |IIpaktrueckas padora Ne 5 o teme «[IpuroTosiieHue 1 1
pacTBOPOB C ONMPENECTEHHON MAaCCOBOM IO
PacTBOPEHHOTO BEIIECTBA»
39 |KontposbHas padota Ne2 o reme «Kucnmopoa. Bomopon. | 1 1
Boma»
40 |Oxcuppl: coctaB, KiaccuuKaiys, HOMEHKIIaTypa 1
41 |(IlonmyyeHue U XUMHYECKHUE CBOMCTBA KMCIIOTHBIX, 1
OCHOBHBIX U aM(pOTEPHBIX OKCHUJIOB
42 |OcHoBaHMS: COCTaB, KiIaccupUKaIKsa, HOMEHKIATypa 1
43 |IlonmyyeHue U XMMHYECKUE CBOKMCTBA OCHOBAHUI 1
44 | Kucnotsl: cocTaB, Kiaccu(uKaius, HOMEHKIAaTypa 1
45 |IlomyyeHre U XMMHUYECKHUE CBOMCTBA KUCIIOT 1
46 |Conu (cpenHue): HOMEHKIATYpa, CIOCOOBI OTYYECHHS, 1
XMUMHYECKHE CBOMCTBA
47 |IIpaxktuueckas padota Ne 6. Pemenue 1 1
AKCMIEPUMEHTABHBIX 3a7a4 10 TeMe «OCHOBHBIE KIIACChI
HEOPraHNUYECKUX COSAMHEHUI»
48 |I'enetudeckast CBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX 1
COEIMHEHUI
49 |0O06006mmeHre U cucTeMaTu3alus 3HaHu| 1
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bcero| Koutponbnbie | IIpakTuueckue
paboThl paboThI
50 |KontposbHas padota Ne3 o teme "OCHOBHBIE KIIACCHI 1 1
HEOPraHUYECKUX COCAMHECHUI"
51 |IlepBble MOMBITKH KIacCU(UKALMY XUMHUYECKUX 1
25IeMeHTOB. [IoHsATHE O TPYIITax CXOHBIX JIEMEHTOB
52 |[lepuoanyeckuii 3akoH u [lepuonuueckas cucrema 1
xuMmudeckux aneMmeHToB J[. . Meneneera
53 |Ilepmoapl, TPYIIIBI, TIOATPYIIITHI 1
54 | Crpoenue atromoB. CocTtaB aTOMHBIX sifiep. M30TombI 1
55 | CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB JIEMEHTOB 1
[Tepuonnueckoit cucremsl J[. . Menneneena
56 |XapakTepucTHKa XUMUYECKOTO JIEMEHTA T10 €r0 1
nosoxeHuro B [leproanueckont cucreme /1. 1.
MenneneeBa
57 |3navenue [leproauyeckoro 3aKoHa /Ui pa3BUTUS HAYKU 1
u npaktuku. /1. 1. MenaeneeB — y4€Hblid, Ie1aror u
TpaKJIaHUH
58 |PesepubIil ypok. O600meHNe U cucTemMaru3anus 3HaHui | 1 1
/ Beepoccuiickast mpoBepouHas pabora
59 |KontposbHas padoTta Ne4 o teme «CTtpoeHue aToma. 1 1
Xumudeckas cBs3by» / Beepoccuiickas mpoBepoyHast
pabota
60 |DneKTpoOoTpUIIATEIEHOCTh AaTOMOB XUMHUUYECKHUX 1
AJIEMEHTOB
61 |HMonHas xuMUYecKas CBSI3b 1
62 |KoBaseHTHas moJjsipHAst XUMHYECKasi CBS3b 1
63 |KoBasieHTHas HEMOJSApHAsS XUMHYECKas CBS3b 1
64 |CrencHb OKUCICHUS 1
65 |OxucnuTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1
66 |OkuCIUTETN U BOCCTAHOBUTEIH 1
67 |PesepBHbIii ypok. O0001IeHNE U cUcTeMaTH3aus 3HaHuil | 1
o teme «CTpoeHue aroma. XUMAYECKas CBS3b)
68 |PesepBHbIii ypok. O000IIeHNE U cUCcTeMaTH3aIus 3HaHmil | 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 5 4

9 KJIACC
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Beero| KontposnbHbie | ITpakTuyeck
paboThI paboThI
1 |Ilepnoanueckuii 3akoH. [lepuonuueckas cucrema 1
xuMmudeckux aneMmeHToB J[. . Meneneera
2 |3aKOHOMEPHOCTH B M3MCHEHHH CBOMCTB XUMUYECKHIX 1
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB
3 |Knaccudukarus 1 HOMEHKIIaTypa HEOPraHUIeCKuX BemecTs | 1
4 | Buasl XUMUYECKOW CBS3H U THITBI KPUCTAIUTHYCCKUAX 1
peLETOK
5 |Kontponbhas padota Nel o teme «IloBTopenue u 1 1
yrayOsieHne 3HaHUM OCHOBHBIX pa3zesioB Kypca 8 Kiacca»
6 |Knaccudukanus XuMHUYECKUX PeaKIi 10 Pa3InIHBIM 1
MpU3HAKaM
7 |IlonsiTue o ckopocTu XuMudeckoit peakuuu. [lonstue o 1
TOMOTCHHBIX U TeTEPOT'CHHBIX PEAKITUIX
8 |IloHsTHE 0O XMMUYECKOM paBHOBeCHU. DAKTOPHI, BIUSIOIINAC 1
Ha CKOPOCTh XUMUYECKOU PEAKITHH H TTOJIOKCHUE
XHUMHYECKOTO PABHOBECHS
9 | OKHuCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1
10 |Teopus snexTpoUTUYECKON qucconuranuu. CUIbHBIC U 1
ciabble AIIEKTPOTUTHI
11 |MonHbIe ypaBHEHUS PEAKIIHMA 1
12 | Xumuueckue cBOICTBA KUCIOT U OCHOBAHUM B CBETE 1
MPEACTABICHUIN 00 AIMEKTPOJUTHICCKON AUCCOUAITUN
13 | XuMuueckne CBOMCTBA COJIEH B CBETE MPEACTABICHUI 00 1
ANEKTPOJUTUYECKON JUCCOIHAITIT
14 |IlonsTHe O TUAPOIU3E COJICH 1
15 |O0600mmenne 1 cucTeMaTU3an U 3HAHUI 1
16 |IIpaktuueckas padora Ne 1. «Pemienue skcriepuMeHTaabHbIX | 1 1
3a1a9»
17 |KontponsHas pabota Ne2 1o reme «NeKTpOIUTHIECKas 1 1
nucconuanus. XUMHUECKUe PEaKIiK B pacTBOPaX»
18 |OOmas xapakTepuCTHKa raJoreHoB. XUMHUUYECKUE CBOMCTBA 1
Ha TIpUMepe XJIopa
19 | XnopoBomopon. ComsiHast KUCIOTa, XUMHUECKHE CBOICTBA, 1
MOJTy4eHUe, MPUMEHEHHE
20 |IIpaxtuueckas padora Ne 2 o teme «llomydenue constHoOM 1 1
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTB)
21 |Beruncienus Mo ypaBHEHHUSIM XUMUYECKUX PEAKIIHi, eCITi 1

OJIUH U3 pCarcHTOB J1daH B M30BITKE
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Beero| KontposnbHbie | ITpakTuyeck
paboThI paboThI
22 |OO6mas xapakTepucTHKa 31eMeHTOB VIA-rpymnibl 1
23 | AmnotponHsie Moaudukanuu cepel. Haxoxxaenne ceper m € | 1
COEIMHEHUH B IpUpoac. XUMHUYECKHUE CBOMCTBA CEPHI
24 | CepoBonopoji, CTpocHHE, PU3HUECKUE U XUMUICCKHEC 1
CBOMCTBA
25 |Oxcunbl cepol. CepHast KHCIIOTa, GU3HYECKUE U XUMudeckne | 1
CBOWCTBA, IPUMEHEHNE
26 |XuMHuYecKue peakiuu, JexKalrue B OCHOBE IMPOMBIIUIeHHOTO | 1
crioco0a MOTy4eHHs CEPHOI KUCIOThI. XMMHYECKOE
3arps3HEHUE OKPYKAOIIEH Cpellbl COSeTMHEHUSMU CEPhI
27 |Bprancienne MaccoBOH JIOJIM BBIXOA MPOAYKTA PEAKIINU 1
28 |OO0mas xapakTepuCTHKa 3JIeMEHTOB VA-Tpynbl. A3OT, 1
pacrpocTpaHeHue B Ipupoje, GU3NIecKue 1 XUMHIESCKHE
CBOMCTBA
29 |Ammuak, ero (pu3nvecKrue U XUMHIECKHE CBOICTBA, 1
MOJIy4Y€HUE U PUMEHEHHE
30 |IIpaktuueckas padota Ne 3 mo teme «[lonyyeHne ammuaka, 1 1
HU3yYEHHUE €r0 CBOMCTB)
31 | AzoTHas KucioTa, e€ (GU3NIECKue U XUMHIECKIE CBOMCTBA 1
32 |Hcnonp3oBaHUE HUTPATOB U COJICH aMMOHUS B Ka4eCTBE 1
MUHEpAJIbHBIX yI0OpeHH. XUMUYEeCKOe 3arpsi3HEHHE
OKpY’Karolllel cpeibl COeAUHEHUSIMHU a30Ta
33 | Docdop. Oxcua pocdopa (V) u pocdopHas kuciora, 1
(uznueckrue U XMMUYECKUE CBOMCTBA, OJTyYCHHE
34 |Ucnonws3oBanue GocdaToB B KAYECTBE MUHEPATHHBIX 1
ynoopenuii. 3arpssHeHue npupoaHoil cpeanl pocharamu
35 | Yraepon, pacnpocTpaHeHHe B IpUpoae, Gu3nuecKue u 1
XUMHYECKHE CBOMCTBA
36 |Oxcuapl yriepona, ux (pu3nuecKue U XMMUYECKUE CBOMCTBA. 1
DKOJOTHYECKHE MPOOJIeMbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa
(V)
37 |YronbHas KHCIOTA U €€ CONH 1
38 |[Ipaktuueckas padora Ne 4 o teme "Ilomydenue 1 1
yrIaeKucioro ra3a. KauectBennas peakiius Ha kKapOoHaT-
noH"
39 |IlepBoHavanbHbIEC MOHATHS 00 OpraHUYECKHUX BemecTBax kak| 1
0 COEIMHEHHUSX yriiepoaa
40 |Kpemuuii u ero coeiuHEHUs 1



https://m.edsoo.ru/00ade64a
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Beero| KontposnbHbie | ITpakTuyeck
paboThI paboThI
41 |IIpaxTrueckas padota Ne 5. Perenune skcriepuMeHTaIbHBIX 1 1
3a7a4 no teme «BaxkHenme HeMeTauIbl U UX COCAMHEHUS
42 |KontponbHas padota Ne3 o Teme «Baxneiimme nemeramisr | 1 1
Y UX COCTMHCHUSDY
43 |OOmas xapaKTepuCTUKa XUMUIECKUX SIIEMEHTOB — 1
MeTaJUIOB. MeTayutndeckas CBs3b U METaJTUICCKAsT
KpucTaumdeckas pemeérka. dusznyeckne cBONCTBA
METaJJIOB
44 | Xumudeckue cBOWCTBAa METAJJIOB. DJIEKTpOXUMHUUecKui psin | 1
HaIpsHKEHUHA METaJUIOB
45 |OOmue criocoObl osrydeHus MeTayiioB. CriiaBbl. 1
Berarcnenus o ypaBHEHUSIM XHMHUYECKUAX PEaKIUi, €CIT
OJIMH U3 PEareHTOB COJICPKHUT MIPUMECH
46 |IToHsATHE O KOPPO3HH METAJLIOB 1
47 |IllemoyHbIe METAILITBI 1
48 |Oxcuapl ¥ TUAPOKCHUIBI HATPUS M KAJTHS 1
49 |IllemoyHO3eMeIbHBIC METAIUIBI — KAIbIHH U MarHUH 1
50 |Baxueimne coeqUHEHUS KaJIbIIU 1
51 |O6obmienue u cucreMaTu3anus 3HaHu| 1
52 | KécTkoCcTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS 1
53 |IIpaktuueckas padota Ne 6 mo teme "KECTKOCTh BOJIBI U 1 1
METO/Ibl €€ yCTpaHeHus"
54 | AmroMuHMIA 1
55 | AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA 1
56 |XKenezo 1
57 |Oxcuapl, runpokcuasl U conu xxenesa (1) u xenesa (I1I) 1
58 |O06o06meHune u cucTeMaTu3alus 3HaHu |
59 |[Ipaktuueckas pabota Ne 7. Perenue skcriepuMeHTAIbHBIX 1 1
3a/a4 1o Teme «BakHelIne MeTamIbl U X COSTUHEHUSD)
60 |Beruncienus mo ypaBHEHHSIM XUMUYECKUX PEAKIIHA, €CITU 1
OJIMH U3 PEareHTOB JaH B H30BITKE WIH COJICPKUT IPUMECH.
Brruricnenus MaccoBO# 1011 BBIXOJA MPOIYKTA PEAKIIUN
61 |OO6o06menue u cucreMaTu3alus 3HaHu | 1
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Ne Tema ypoxka KomnuecTBo 4yacos
n/n Bceero| Kontponsnsie | IIpakTuueckl
paboThI paboThI
62 |KontposbHas pabota Ned o reme «Baxnelimme metauiel 1 | 1 1
UX COCTMHECHUSD)
63 |BemiecTtBa u MaTepuaibl B IOBCEIHEBHOM KU3HH YEIIOBEKA 1
64 |Xumudeckoe 3arpsi3HEHNE OKPYKAIOIIEH cpeibl 1
65 |Ponp XMMUUM B pelIeHUH SKOJIOTHIECKUX MTPOoOIeM 1
66 |PesepBHbIil ypok. O000IMEHNE 1 CHCTEMATH3AIUS 3HAHUI 1
67 |PesepBHbIil ypok. O000IMIEHNE 1 CHUCTEMATH3AIUS 3HAHUI 1
68 |PesepBHbIil ypok. O000IMIEHNE M CHCTEMAaTH3AIUs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

MPOBEPSIEMBIE TPEGOBAHMS K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KJIACC
Kon . N
TR IIpoBepsieMble npeAMeTHbIE pe3y/JIbTAaThl 0CBOEHHUsI OCHOBHOI 00pa3oBaTe/bHOIi
AT NPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHus
1 ITo Teme: «IlepBoHavaIbHBIE XUMHUYECKHUE TTOHSITHS)
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX IMOHSATHI: aTOM, MOJEKYJa, XMMUYECKUI DIIEMEHT,
MIPOCTOE BEIECTBO, CIIOKHOE BEMIECTBO, CMeCh (OTHOPOIHAS W HEOTHOPOIHAs), BaJCHTHOCTS,
OTHOCHTENbHAS aTOMHAsI H MOJIEKYJISIpHAs Macca, KOIUIEeCTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca,
11 MaccoBast JOJISI XAMHYECKOT'0 DJIEMEHTa B COSTIMHEHHH, MOJIPHBIN 00BEM, XMMUYIECKas peaKIus,
KJIaCCH(HKANNS PEaKIWii: PeakH COSIUHEHUS, PeaKIHUU PA3IOKEHHS, PEaKNH 3aMeIlCHHS,
peakiuu oOMeHa, 3K30- M 3HIOTECPMHUYECKHE PEaKIIuH, TEIJIOBOH A(PQEKT peakiuu, pacTBOp,
MaccoBas OIS BelecTBa (MIPOIIEHTHASI KOHIICHTPAIHSI) B PaCTBOPE
12 WJLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUECKUAX TIOHATHH M MPUMEHSTH 3TH HOHITUS TIPH
' OITMCAaHNH BEIIECTB U MX MPEBPALICHUI
13 HCIOJIF30BATh XUMUIECKYIO CHMBOJUKY JJIsI COCTABJICHHUS (POPMYI BEIIECTB U YPaBHEHUH XUMH-
' YECKHX peaKiuit
14 PacKpBIBATh CMBICT 3aKOHOB COXPAaHEHISI MACCHI BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKY-
' JSIPHOTO YYCHHS, 3aKOHA ABOTAJIPO
1.5 OIPEIENSTh BAICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCIMHEHHIX
16 KJIACCH(HUIUPOBATh XMMHYECKUE PEAKIMH (10 YUCIY M COCTAaBY YYACTBYIOIIUX B PEaKIUU Be-
' IIECTB, MO TEIUIOBOMY 3 eKTy)



https://m.edsoo.ru/00ae3f50
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Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTeLHOM

MPOBEPIEMOro NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHust
pe3yJabTaTa
1.7 BBIUKCIISITh OTHOCUTEIFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB
1.8 BBIYMCIIATH MAacCOBYIO JIOJF0 XUMUYECKOT0 dJIEMEHTa 10 (popMylie COeTMHEHNUS,
1.9 BBIUMCIIATH MacCOBYIO JIOJIO BEIIIECTBA B PACTBOPE
110 PUMEHSAThH ECTECTBCHHOHAYUHBIE METOIbI [TO3HAHUS — HAOJII0ICHNE, I3MEPEHHE, MOJICTTHPOBAHHE,
' SKCIIEPUMEHT (PEabHBIA U MBICICHHBIHN )
2 Io Teme: «BaxkHeiiie npeICTABUTEIN HEOPrAaHUYCCKUX BEIIIECCTBY
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHUNA: OKCUJ, KUCJIOTa, OCHOBAHHE, COJIb
2.2 OIpENeNIATh MPUHAJIEKHOCTD BEIIECTB K ONMPEIEIEHHOMY KJIacCy COSMHEHUN 1o hopMynaM
2.3 KJIaCCH(UIPOBATh HEOPraHUUECKHE BELIECTRBA
XapaKTepu30BaTh (OMUCHIBATH) OOILIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3UYHBIX KIIACCOB,
24 MOATBEPAK/Iasl ONUCAHUE IPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUYECKUX
peakuuit
25 [IPOrHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTAaBa, BO3MO)KHOCTH
' IIPOTEKAHMS] XUMUUYECKUX IIPEBPALICHU B Pa3JIMUHbIX YCIOBUAX
CIICIOBAaTh TPAaBWIAM IIOJIB30BAHUS XHMHUYECKOW IOCYIOH M J1abOpaTOpHBIM 00OPYIOBAHHEM,
a TaK)K€ MpaBUJIaM 06paI]_[CHI/I$I C BCIIECTBaAMU B COOTBETCTBHUU C MHCTPYKIIUAMU 110 BBITTOJTHECHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO IMOJYYCHHIO W COOMPAHUI0 Ta3000pa3HBIX BEIIECTB
2.6 (BOomOpOZa M KHCIOPO/a), MPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHON MacCOBOHW JOJIeH pac-
TBOPEHHOTO  BENIECTBA, IUIAHUPOBATH W TNPOBOJUTH  XHMHUYCCKHE  OKCICPHMEHTHI
[0 PACHO3HABAHMIO PACTBOPOB IIEJOYEH M KHCIOT C IOMOIIBI0 HHIMKATOPOB (JIAKMYC,
(henondTanenH, METHIIOPAHK U IPYTHC)
2.7 MPOBOJIUTH PACUYETHI IO YPABHEHHUIO XMMHUUYECKON PEaKkIinu
ITo Teme: «llepuomnueckuit 3akoH u [leprmogmueckas cucrema xuMudeckux snemeHToB /JI. 1.
3 MenneneeBa. CrpoeHue aToMoB. XuMUYecKas CBs3b. OKUCIUTENbHO-BOCCTAHOBUTEBHBIE
peaKknum
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHMX IMOHSATHIL: SO aTOMa, ICKTPOHHEBIA CIION aToMa,
3.1 aTOMHas OpOWTaNb, paguyC aToMa, XMMUYECKasi CBS3b, MOJSpHAs W HEMOJSIpHAs KOBaJCHTHAS
CBSI3b, QJIEKTPOOTPHUIIATEILHOCTh, HOHHAS CBSA3b, HOH, KATHOH, AaHNOH, CTCIIEHh OKHCIICHUS
3.2 KJIACCH(PHIIMPOBATH XUMHUIECKUE SJICMEHTBI
OITUCHIBATh M XapakTepu3oBaTh TaOmuuHyo (opmy I[lepmommueckoil CHCTEMBI XHMHYECKHX
3.3 3JIEMEHTOB: Pa3JInyaTh MOHATHSA «TJIaBHas HoArpymma (Arpymma)y» U «nodoudas nmoarpymma (b-
TpYIa)», «MaJbIe) U «OOJBIINE) MePHOIBI
packpeiBaTh cmbich [lepuognueckoro 3akona [I.M. MeHneneeBa: JeMOHCTPUPOBATh MOHUMAHHE
3.4 MEPUOANICCKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX DJIEMEHTOB OT MX HONOKeHHs B [lepruom-
YECKOUN CHCTEME
COOTHOCHTH 0003HaYEHUs, KOTOpbIe NMEIOTCs B Tabimie «[lepromiaeckasi cucTeMa XHMIIeCKHX
35 anementoB /I.11. MeHzeneeBay ¢ YNCIOBEIMH XapaKTEPHUCTHKAMU CTPOCHISI aTOMOB XUMHUECKUX
' JJIEMEHTOB (cocraB 17§ 3apsn sapa, obmee YHCI0 AIIEKTPOHOB
U pacrpeeleHre UX MO AIIEKTPOHHBIM CIIOSIM)
3.6 OIPEENSITh CTENCHb OKUCIICHHS DIIEMEHTOB B OMHAPHBIX COCTMHEHHUSX
37 OIPEACIATE BUT XHUMAYIECKON CBSI3U (xoBasyIeHTHAS u HOHHAs)

B HCOPraHNMYCCKNX COCANHCHUAX




9 KJIACC

Kox IIpoBepsiemble mpeaMeTHbIE Pe3y/JIbTAThI 0CBOCHUSA OCHOBHOM
NPOBEPHEMOTO o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
1 ITo Teme: «BelecTBO U XUMHUYECKAsT PEAKITHSD)
PacCKpBIBATH CMBICT OCHOBHBIX XHMUYECKUX MOHATHH: PACTBOP, DIIEKTPOIUTHI, HEIJICKTPOIHU THI,
SJIEKTPOIMTHYECKAs] AMCCOLMALNSA, PEaKIMU HOHHOrO OOMEeHa, KaTalu3aTop, XUMHUYECKOe
11 paBHOBecue, 0OpaTHUMbIE M HEOOpAaTUMBIE PEAKIIMU, OKHCIMTEIEHOBOCCTAHOBUTEIFHBIEC PEaK-
' [[UH, OKUCIIUTENh, BOCCTAHOBUTEJb, OKUCIEHNE U BOCCTAHOBIICHHE, aJUIOTPOIHS, aM(pOTEPHOCTH,
XMUMHYECKasi CBs3b (KOBAJICHTHAs, HWOHHAS, METaUIMYeCKas), KPHCTAUITMYECKas peIIéTka,
CILIaBBI, CKOPOCTh XMMUYECKON PEaKIiu
1.2 WITIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHUI U MMPUMCHSATH 3TU TOHATHS ITPH
' OIKMCAaHUM BEUIECTB U UX IPEBPaLCHUN
13 COCTaBJIATh YPAaBHEHHUS AJIEKTPOJIUTUYECKON AMCCOLUAIMY KUCTIOT, IIEI0YeH U COJIEH, MOJIHbIE
' ¥ COKpAIIEHHbBIC YPAaBHEHHSI PEaKIiii HOHHOTO 0OMeHa
1.4 PacCKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ TOCPCACTBOM COCTaBJICHHA
' AJIEKTPOHHOT0 OaaHCca YTUX PEaAKIUH
15 IIPOBOJUTH PACUYETHI 110 YPABHEHHUIO XUMUUYECKON peakuu
2 ITo Temam: «HemeTaiuisl 1 X coeqrHEHUI» U «MeETaUIbl U UX COSTUHEHUS
XapaKTepu30BaTh (OMUCHIBATH) OOHIME W creNUupUISCKHEe XUMHUYECKHE CBOHCTBA MPOCTHIX
2.1 U CJIO)KHBIX BCIIECTB, IOATBEP)KIasl OMNMCAHHE IPUMEpaMHd MOJCKYISIPHBIX M HOHHBIX
YpaBHEHHI COOTBETCTBYIONTUX XUMHUYECKUX PEaKIIUN
99 COCTaBJISTH ypPaBHEHHS PEAKIHH, MOATBEPKIAIOIINX CYIICCTBOBAHWE TEHETHYECKON CBSI3H
' MEKIy BEIIECTBAMHU PA3IMYHbIX KJIACCOB
93 MIPOTHO3UPOBATEH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUS, BOSMOKHOCTH MTPOTEKAHUS
' XMMAYECKIX IPEBPAIICHUN B PA3THYHBIX YCIOBHSIX
CIIeIOBATh NPAaBUIIAM MOJIH30BAHMUS XUMHUUYECCKON MMOCYNoN W TabOpaTOPHBEIM O00OPYZOBAHUEM,
24 a TaKkKe IpaBUiIaM OOpaIleHHs ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSAMH IO BEHITIONHE-
' HUIO 1a00PaTOPHBIX XUMUYECKUX OIBITOB I10 TIOIYUYCHHIO 1 COOMPAaHUIO ra3000pa3HBIX BEIIECTE
(aMMHaKa M yrIeKucIoro rasa)
MIPOBOANTH PEaKINH, HOATBEPKIAIOIINE KaueCTBEHHEIH COCTAB PA3TMYHBIX BEIIECTB: PacCIIO3HA-
25 BaTh OMBITHBIM ITYTEM XJIOPUI-, OPOMHII, HOIM I, KapOoHaT, (hocdat, CHIIMKAT, CylIbdat, THIPO-
' KCHIWOHBI, KaTHOHBI aMMOHUS, MOHBI HM3YYEHHBIX METaJIOB, IMPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMUECKUX BEIICCTB
3 Ilo TeMe: «XHUMUS U OKpYIKAOMIAA CPEAA
3.1 pacKpBIBATh CMBICII OCHOBHBIX XuMudeckux monstuii: [1/IK BemecTBa; KOppo3ust METaJUIOB
MIPUMEHSITH OCHOBHBIE OTIEPAIIHU MBICIUTEIEHON AEATETPHOCTH — aHAIN3 U CHHTE3, CPABHCHHE,
32 0000mIeHNE, CHCTEMATH3aINIO, BBISIBICHUE [IPUYMHHO-CICICTBEHHBIX CBS3eH — IS M3YyUCHIS
' CBOMCTB BEIISCTB M XHMHYECKHX PEaKIUi; eCTeCTBEHHOHAYYHBIC METOIBI ITO3HAHUS — Ha-
OJroieHNe, I3MEPEHNE, MOICITNPOBAHNE, SKCIICPIMEHT (peasbHBIN U MBICIICHHBIN )

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KJIACC
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HepBOHa‘-IaJ'II)HI)Ie XUMHUYCCKUC ITOHATUSA

11

HpeleeT XUMUH. Ponb XUMUHU B 5KM3HU YeJIOBEKa. X UMHUS B CHCTEME HayK. Tena u BemecTBa. ®u3nueckKue
CBOMCTBA BEILIECTB. ArperaTHoe COCTOSAAHHEC BCIICCTB

1.2

IlonsTHe 0 MeTOMAX MO3HAHUS B XUMUH. UHCThIE BEIIECTBA U CMECH. Cnoco0Ob1 pasaciacHud cMmecei

13

ATOMBI U MOJICKYJIbI. Xumudaeckue 3eMeHTh. CHMBOJIBI XUMAYECKHX 3JIEMEHTOB. HpOCTLIe " CIOXHBEIC
BCIICCTBA. ATOMHO'MOHCKYHHPHOC Y4€HHUC

14

Xumnueckass (opmyna. BadeHTHOCTP aTOMOB XMMMYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTB. OTHOCUTeNbHAs aToMHas Macca. OTHOCHUTENbHas MOJEKyNsipHas Macca. MaccoBas 10Ms

XUMHYCCKOI'o 3JICMCHTA B COCJMHCHUUN

15

KonnuectBo BemiectBa. Monb. MonsipHass macca. B3auMocBsi3b  KOJMMYECTBa, MAacChl U YUCIA
CTPYKTYPHBIX €IMHUI] BemecTBa. Pacuérsl o hopMyaaM XUMHUYECKUX COCTUHEHHN

1.6

dusnveckue U XUMHUYECKHE SIBICHUSA. XUMHUYECKash peakius u e€ Mpru3HaKku. 3aKOH COXPaHEHHs MacCChI
BeIecTB. XUMHUUecKue ypaBHeHHs. Kimaccudukanms XUMHUECKUX peakiuil (COeINHEHNUS, Pa3IoKCHUS,
3aMenIeHusI, 0OMEeHa)

1.7

XUMHYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOIH MOCYHOH, ¢ IpaBUiIaMi paboTH B 1a0OpaTOpHH
U puéMamu o0palieHust ¢ 1ab0paTOPHBIM 000PYIOBAHUEM, U3YICHUE U OMHCAHNE (PU3HMUSCKUX CBOWCTB
00pa3iloB HEOPraHWYEeCKUX BEIICCTB, HaONrogeHUEe (Qu3MYecKkuX (IJIaBJIIEHHE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KHIICHHE ¥ KOHJICHCAIUS BOJIbI) M XUMHUYECKUX (TOPEHUE CBEYH, MPOKA-
JIMBAHUE MEITHOW IMPOBOJIOKH, B3aMMOJICHCTBUE Mella ¢ KUCJIOTOW) SBICHUU, HAOIOIEHNE W OMHCAHUC
MIPU3HAKOB MIPOTEKAHUS XUMHUYECKUX PEAKINH (pa3noKeHne caxapa, B3anMOJCHCTBHE CEPHON KUCIIOTHI C
XJIOpHIOM Oapusi, pasnoxeHue ruapokcuna memau(ll) mpu HarpeBaHWM, B3aUMOJCHCTBHE XKele3a C
pactBopom comu meau(Il), m3ydenne crnocoOoB pasneneHuss cMeced (C MOMOIIBI0 MarHuTa, (HUIIh-
TPOBaHHE, BBHIAPUBAHME, MUCTWULINMSA, XpoMaTorpadus), MpOBEIEHHE OYNCTKA IOBAPEHHOW COINH,
HaOJIOICHUE W OIMCAHWE PE3YNbTATOB IPOBENCHHS OIBITA, WLIFOCTPUPYIOUMIETO 3aKOH COXPAHEHUS
MAacChl, CO3J[aHHE MOJIeIICH MOJIEKYII (IIapOCTeP KHEBHIX )

Bakneiimme npeacTaBuTeN HEOPraHMIECKUX BEIIECTB

2.1

Bo3myx — cmech razoB. CocraB Bozmyxa. Kucrnopom — snmemeHT m mpocToe BemecTBO. Haxoxnenwme
KHCIIOpOZia B IpHpoje, (PU3HUECKHEe U XUMUYECKHE CBOMCTBA (peakimu ropeHus). Okcuapl. [IpumeneHme
kucnopoga. CrocoObl TMONydeHHs KHCIOpOoAa B JIabopaTopuyd ¥ MPOMBINUICHHOCTH. KpyroBoport
KHcIopoza B pupozae. O30H — aJIOTPOITHAS MOTU(PUKAIIS KUCIOPOoa

2.2

TernoBoit P ¢heKT XUMUYECKOH peakIud, TEPMOXHUMHUYECKIE YpPaBHEHUS, 3K30- W YHIOTECPMHUUYCCKUE
peakuuu. TormBo: yroiab 1 MeTaH. 3arps3HeHNE BO3AyXa, YCHIICHUE TAPHUKOBOTO Y (PEKTa, pa3pyIICHHE
030HOBOTI'O CJI0

2.3

Bomopon — aemeHT M TipocToe BemecTBo. Haxoknenue Bomopoaa B pHpoe, GU3MUSCKUE U XHMHUIECKHUE
CBOICTBA, MPUMEHEHHE, CIIOCOOBI TOTy4YeHHs. KHCIIoThI B commu

2.4

MonsipHbIil 00BEM ra3oB. Pacuérsl M0 XUMUYECKHM YpaBHCHHSIM

2.5

®dusnyeckue cBoiicTBa BOAbl. Boma kak pactBoputenb. PacTBopel. HacrhllieHHbIE W HEHACHIIICHHBIE
pacTBophl. PacTBOpMMOCTH BemiecTB B Bojie. MaccoBasl J0Jisl BEIIECTBA B PACTBOpE. XHUMHUYECKHUE
cBoiictBa Bombl. OcHOBaHWsA. Poib pacTBOpOB B MpHpO/E W B KU3HH UeloBeka. KpyroBopoT BOJIbI B
npupoe. 3arpsi3HeHNnEe MPUPOIHBIX BoA. OXpaHa M OUYMCTKA MTPUPOTHBIX BOJT

2.6

Knaccudukanust Heopranueckux coeanHenuit. Okcnpl. Kimaccuukaius okCHI0B: coIeo0pasyrolme
(OCHOBHBIE, KUCIIOTHBIE, aM(pOoTepHbIe) U HecomeoOpasyromue. HoMenknatypa okcuaos. dusznueckue u
XUMHUYECKHE CBONCTBA OKCUIOB. [loydenre okcuaoB

2.7

OcHoBanus. Krnaccupukanuss OCHOBaHMIA: INENOYM M HEPACTBOPUMBbIC OCHOBaHWsA. HoMeHkmatypa
OCHOBaHU. OU3NYECKHE U XUMUUYECKHUE CBOMCTBA OcHOBaHUM. [lonydeHrne ocHOBaHMIT
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2.8
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Kucnorsl. Knaccudukamms xucnor. Homenknatypa kucior. Ouzndeckue U XUMHUYECKHE CBOHCTBA
kucnor. Pan akruBHocTn MetasioB H.H. bekerosa. [lomydenne kucnor

2.9

Conu. Homenkiiatypa coneil. @u3zndeckrue U XuMu4eckue cBoiictBa coneii. [Tonyuenue coneit

2.10

I'enetuyeckas cBs3b MEXIY KllacCaMH HCOPraHNUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMUYECKUN SKCIIEPUMEHT: KaUeCTBEHHOE OMPeAeIICHHE COJIEPKAHMS KUCIOpOia B BO3yXe, TIOTYYEHUE,
coOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB KHCIOPOAA, HAOII0ACHNE B3aUMOACHCTBHS BELIECTB C
KHCITIOPOZIOM M YCIIOBUSI BOSHUKHOBEHHS U TIPEKPAIleHHsI TOpeHus (TToXKapa), 03HaKOMJIEHHE ¢ 00pa3Iamu
OKCHJIOB M OITMCAHUE UX CBOMCTB, OJIy4YeHUE, COOMpaHue, paclio3HaBaHUE U U3yUeHHe CBOMCTB BOIOPO/Ia
(ropenue), BzammojeiictBue Bojopoma ¢  okcugoM  Menu(Il)  (BO3MOXKHO — HCIONB30BaHUE
BUJIEOMATEPHUAIIOB), HA0IIO/IeHHE 00PA3I[0B BEIIECTB KOIUYECTBOM | MOJb, CCieI0OBaHHEe OCOOCHHOCTEH
pPacTBOpEHHUsI BEIIECTB C Pa3IMYHOM PAaCTBOPUMOCTBIO, MPHUTOTOBIEHHE PACTBOPOB C ONpENeiIEHHONM
MacCCOBOM JI0JIel PacTBOPEHHOTO BEIIECTBA, B3AUMO/JICHCTBHE BOJIBI C METaJNIaMU (HATPUEM U KaJIbITUEM)
(BO3MOXKHO MCIIOIB30BAHKE BHICOMATEPHAIIOR ), ONIPEIeTIEHNE PACTBOPOB KUCIIOT U LIEJIOYEH C TOMOIIIBIO
WHJMKATOPOB, HCCIICJIOBaHNWE O0pa3llOB HEOPraHHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, HAOIIOJCHHUE
M3MEHEHHS OKPACKU MHJIUKATOPOB B PACTBOPAX KHUCIOT W IIETIOYCH, H3yYCHNE B3aUMOJCHCTBUS OKCH/IA
meau(Il) ¢ pacTBOpoM cepHOI KHCIOTHI, KUCIOT C METaJUIaMH, Peakiuid HeWTpanu3ald, IMOTydeHHE
HEPacTBOPUMBIX OCHOBaHWH, BBITECHCHHE OJHOTO MeTayla JIPYTMM H3 pacTBOpa COJIM, pEIICHHE
SKCIIEPUMEHTANBHBIX 3a1a4 10 Teme «BajkHel e Kiacchl HEOPraHMUeCKUX COSAMHEHUI

Ilepuonuueckuii 3axoH u Ilepuonndeckas cucrema xuMudeckux anemenTos JI.11. Menzneneesa.
Crpoennie aTOMOB. XUMHUECKas CBsI3b. OKHUCINTEIbHO-BOCCTAHOBUTEIIFHBIC PCAKIINH

3.1

[lepBBIe TONBITKH KIACCH(UKAIIMK XUMHUYECKAX 3I€MEHTOB. IIoHATHE O TPyHIax CXOAHBIX 3JIEMEHTOB
(TIemoYHbIE U MIEI0YHO3EMENbHBIE METAJUTBL, TaJIOT€HbI, HHEPTHEIE Tra3bl). DIIEMEHTHI, KOTOPBIE 00pa3yioT
aM(OTEepHBIC OKCUIBI U THAPOKCHIBI

3.2

[Tepnomnueckuit 3akoH. Ilepuogmueckass cucrema xumuueckux o3nemeHToB J[.M. Menneneesna.
Koporkoneprnoguast u mmHHONIIEpHoaHas (opmel [lepronuyeckoil CHCTEMBI XHMUYECKHX SJIEMEHTOB
.. Menneneea. [lepuonst u rpymnibl. @U3NYECKHil CMBICT MTOPSAKOBOIO HOMEPA, HOMEPOB MEPHO/IA U
TPYIIIBI DJIEMEHTA

3.3

Crpoernne aromoB. CocTaB aTOMHBIX sifep. M3orombl. DimekTpoHbl. CTpoeHUE BIIEKTPOHHBIX 000I0YEK
atoMoB TepBbiXx 20 xuMuueckux oanemeHToB [lepmogmueckoir cuctemsl .M. Menneneesa.
XapakTepucThKa XHUMHYECKOrOo »JJeMEeHTa II0 €ero TmolokeHuto B [lepuoamueckoil cucreme
.M. Menneneena

3.4

3aKOHOMEpPHOCTH HM3MEHEHUs paJuyca aToMOB XMMHUYECKMX JJIEMEHTOB, META/UIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynmaM H nepuomaM. 3HadyeHue Ilepuonuyeckoro 3akoHa U
Ileprognueckoi cuCTeMbl XUMHUYECKUX JJIEMEHTOB JJIA Pa3BUTHS HAYKU U npakTuku. .M. Mennenees —
Y4IEHBIN U TpaXTaHUH

3.5

Xummyeckass CBs3b. KoBameHTHas (mOMApHAsS W HEMOISAPHAS) CBS3b. DIEKTPOOTPHUIATENEHOCTD
XUMHUYECKUX 2JIEMEHTOB. MIOHHAsI CBA3b

3.6

Crertenpr  okuclieHus. OXHCINTEITbHOBOCCTAHOBHTEILHBIE peaKkiuun. Hpoueccm OKHCJIICHUA WU
BoccTaHOBJIEHUS. OKUCIUTEN U BOCCTAHOBUTEIN

3.7

XUMHYECKUH JKCIEPHIMEHT: U3ydeHHe 00pa3IoB BEIISCTB METAIIIOB M HEMETAJUIOB, B3aMMOICHCTBHUE
TUAPOKCUA LIMHKA C paCTBOPAMH KHUCJIOT U ILEN0YEH, IPOBEAECHUE ONBITOB, HIUTIOCTPUPYIOIIKX PUMEPB]
OKHCIINTEIILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue, peakiiuy pa3IoKeHsI, COCTMTHECHNU)

9 KJIACC
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BelecTBo 1 xumMuueckas peakuusi. HOBTOpeHI/Ie

11

Iepnopnyeckuit 3akoH. Ilepnoguueckas cucrema xuMmuueckux siementoB (.M. MenaeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPHOAOB, KIS,
KaJblUs U UX COEAMHEHUI B COOTBETCTBUH C IMOJOKEHUEM 3JIeMEHTOB B llepuomuueckoil cucreme u
CTPOEHHEM HX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BUIBI XUMHYECKON CBSA3U. THIIBI KPUCTAJUINICCKUX peHIéTOK, 3aBHCHUMOCTh CBONCTB
BCIICCTBA OT THIIA KpI/ICTaJlJlH‘{eCKOﬁ peHIéTKI/I n BHUIaA XHMHYECKON CBS3H. KJ'IaCCI/I(I)I/IKaL[I/IH u
HOMCHKJIaTypa HCOPraHUMYCCKUX BCIICCTB (MC)KZ[YHapO)lHaSI u TpI/IBI/IaJ'ILHaSI). XUMUYeCKre CBONCTBA
BCHICCTB, OTHOCAIIUXCA K pas3sjin4HbIM KjIaCCaM HEOPraHUYCCKUX COGHHHCHHﬁ, ICHCTUYCCKAs CBSA3b
HCOPraHNM4CCKUX BCUICCTB

13

Knaccuduxanus XUMUIECKUX PEakuii 10 pa3IHYHBIM MIPU3HAKaM (TI0 YHCIIY M COCTaBY YUaCTBYIOIIUX B
peaKlMy BEHIECTB, MO TEIUIOBOMY J(PGEKTy, MO HM3MEHEHHIO CTCICHEeH OKUCICHHS XUMHUYCCKUX
9JIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacCTHIO KaTaiu3aropa). DK30- M DHAOTEPMHUYECKHE DPEaKIuHy,
TEpMOXUMUYECcKHe ypaBHeHUs. [[oHATHE 0 CKOPOCTH XUMHUUYECKOM peakluu

14

[loustne 00 OOpaTUMBIX M HEOOPATUMBIX XHUMUYECKUX peakiusx. IIoHATHE O TOMOTEHHBIX W
reTeporeHHbIX peakuusax. IloHsaTne o XxuMHueckoM paBHOBeCcHMH. DakTOpbl, BIMSIOIME HAa CKOPOCTH

XHUMHYECKOM PEAKINHN U IMMOJOKCHUC XUMHUYCCKOI'O paBHOBCCHU L

15

OKHCIHTENBHO-BOCCTAHOBUTEBHBIE PEAKIIMH, JICKTPOHHBIHN 0allaHC OKUCIUTEIHHO-BOCCTAHOBUTEIILHOM
peakmuu. CocTaBlieHHE YpaBHEHH OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUH C HCIOIh30BAHUEM
METOJIa IEKTPOHHOro OajaHca

1.6

Teopust >MEKTPOIUTHYECKON AMCCOIMAIMU. JIEKTPOIUTHI U HEIJIEKTPONUTHl. KaTHOHBI, aHHOHHBI.
MexaHH3M ITUCCOLMAIMH BEUIECTB C Pa3TUYHBIMU BUIAMH XUMUYECKOU CBs3HU. CTENCHD ANCCOIHAIUH.
CunbHble U cradble AIEKTPOIHUTHI. Peakiuy HOHHOro oOMeHa. Y CIIOBHsI TPOTEKAHUS PEaKIlnii HOHHOTO
oOMeHa, TIOJIHbIE U COKpalIEHHbIC HOHHBIC YpaBHEHUS peakinuid. CBOMCTBa KUCIIOT, OCHOBAaHUHN U COJIEi
B CBETE MPEACTABICHUH 00 JIICKTPOIMTHYECKON uccomuaniy. KadecTBEHHBIC pEakIMU HA HOHBI.
[TonsiTue o ruaponmuse conei

1.7

XUMHYECKUH IKCHEPUMEHT: 03HAKOMJICHHE C MOIEISAMH KPHCTAJUTHUYECKUX PEIIETOK HEOPraHWYeCKHX
BENIECTB — METAJUIOB W HEMETaUIOB (TpaduTa M anMasa), CIOKHBIX BEIISCTB (XJIOpHAA HATPHS);
HCCIIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XHMHYECKOH peakiMu OT BO3JCHCTBUS Pa3iIM4HbIX (HaKTOPOB;
HCCIIEIOBAHUE DIICKTPOIIPOBOJJHOCTH PACTBOPOB BELIECTB, MPOLIECCa JAUCCOLHALIMH KUCIIOT, LIeJouell U
comneii (BO3MOXXHO HCIIONB30BAHUE BHCOMATEPHAIIOB); MPOBEACHHE OIMBITOB, WLIFOCTPUPYIOLIUX IPH-
3HAKH TPOTEKAaHUS PEaKIMii MOHHOrO oOMeHa (00pa3oBaHWE OcCajKa, BBIJICICHUE Ta3a, 00pa3OoBaHME
BO/JIbI); OIBITOB, WILTIOCTPUPYIOLIMX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeakKiiii (ropeHue,
peaKIMy PAa3IOKEHUs, COCAMHEHUs); pAcClO3HABAHHE HEOPraHMYECKHX BEHIECTB C ITOMOILIBIO
Ka4eCTBEHHBIX PEaKIMil Ha HOHBI; PEIICHNE IKCIIEPHMEHTAIBHBIX 33724

Hewmeramnsl u uX coefuHEHUS

2.1

OO0mras xapakTeprcTHKa raroreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTETIEHN OKHCICHUS.
Crpoenne u Qpu3HYecKHe CBOMCTBA MPOCTHIX BEMIECTB — TaJOreHOB. XMMHUYECKIE CBOMCTBA Ha IPAMEpE
XJopa (B3aUMOJCIHCTBHE C MeTaUIlaMH, HeMeTalUIaMHy, mienodamu). XiopoBogopon. CorsiHas KHCIOTa,
XUMHYECKHE CBOWMCTBA, MOJy4eHUe, NMpuMeHeHue. JleHcTBHe XJiopa M XJIOPOBOAOPOJA Ha OpPraHHU3M
yesoBeka. BaxkHelne XJI0puapl U UX HaXOKJIEHHE B IPUPOE

2.2

OOmrass xapakrepuctuka 9ieMeHToB VIA-rpynmnbl. OCOOCHHOCTH CTPOCHHS ATOMOB, XapaKTEpPHBIC
creneHn okucieHus. CTpoeHHe W (HU3MUYCCKHE CBOMCTBA IPOCTHIX BEIIECTB — KHCIOPOAA M CEpBI.
AIIOTpOITHBIE MOAM(HUKAIIH KHCIOpOIa M cepbl. XMMUYECKHe cBOHCTBa cepbl. CepoBOIOPO, CTPOCHHE,
(usnueckue U XuMuIeckne cBorcTBa. OKCUIBI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKcHaoB. CepHast
KHCIIOTa, (DM3MYECKHEe ¥ XUMHYCCKHE CBoOWcTBa (00mIME KaK MPEACTaBHTEIS KJIACCA KHUCIOT
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u crienuduyeckre). XUMUYECKHEe PeaKIiy, JIeKaIlie B OCHOBE NPOMBIIUICHHOIO CIOC00a MONy4YeHH s
cepHoil kucioTel. Ilpumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaknus Ha CyJb(aT-HOH.
Haxoxxnenue cepsl U e€ coeauHeHMH B Ipupoie. XHUMHUYECKOE 3arpsi3HEHHE OKPY)KAIOIIeH Cpelibl
COCIMHEHUSAMH cepbl (KHUCJIOTHBIE MAOXKAU, 3arpsa3sHEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MPEAOTBPALICHHUS

2.3

OO1m1as xapakTepUCTHKA 371eMEHTOB VA-Tpynmnbl. OcOOEHHOCTH CTPOSHUS AaTOMOB, XapaKTEpHBbIE CTEIICHN
OKHUCIIEHHs. A30T, pacIpoCTpaHEeHue B IpUpoJe, GU3NUECKUe U XMMUYECKUe cBolicTBa. KpyroBopot a3ota
B npupone. AMMHUAK, €ro (hU3MYECKUe U XUMHUYECKUE CBOMCTBa, MOiydeHHE M NpuMeHeHue. Conn
aMMOHHS, UX (PU3MYECKHE W XMMHYECKHE CBOWCTBA, NpuMeHeHHe. KadecTBeHHas peakuus Ha HOHBI
aMMOHHMS. A30THas KHCNIOTa, e€ MoiydeHue, (pu3nueckue M XUMHUUYECKHE CBOMcTBa (0OIMe Kak
IPEICTABUTENS KJlacca KUCIOT M crhernuduyeckue). VIcmonp3oBaHWe HUTPATOB M coJel aMMOHMS B
Ka4eCTBE MUHEpAIbHBIX yJOOpeHHH. XMMHUYECKOe 3arps3HEHHE OKpPYXKAroIleH Cpeibl COeIUHEHUSIMH
a30Ta (KUCIIOTHBIE JTOXK/IH, 3aTPSISHEHUE BO3/lyXa, OYBHI M BOJIOEMOB)

24

®ocdop, amrorpomnble Moaudurammu Gocdopa, duznyUeckne W XUMHUYECKHE CBoWcTBa. OKCHU
tbochopa(V) u pocdhopHas kucnora, GuUzNIecKre U XUMUIECKAE CBOMCTBA, TTody4YeHne. Mcnonp3oBanue
¢octaToB B KauecTBE MUHEPAIHHBIX YIOOpEHHH

2.5

OO6mas xapaktepucTuka 31eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbBIE
CTETICHU OKHCIICHHsI. YTIEpo/l, aJUIOTPOITHbIE MOAU(HUKAIINHN, paCIPOCTPAHEHHE B TIPUPO/Ie, (PU3UUYECKHE
U XHMHYecKHe cBoicTBa. AncopOmus. KpyroBopor yriepoma B mpupone. OKCHIbI yriiepoja, HX
(u3HUecCKre U XUMHUYECKHE CBOWCTBA, NCHCTBHE HA XXUBBIC OPraHMW3MBI, IONyYCHHE W IPUMEHEHHE.
DKoyornyeckue mpooJieMbl, CBsi3aHHbIE ¢ okcuaoM yriiepona(lV); rumoresa riobanbHOrO MOTEIUICHNUS
KIIMMATa; MapHUKOBEIA A (eKT. YTonbHas KUCIO0Ta U e€ COMH, UX (PU3NIECKHE U XUMHUIECKIE CBOMCTBA,
MoJydeHune U npuMeHenne. KauecTBeHHast peakius Ha KapOOHAT-HOHEL. Mcmonp3oBaHne KapOOHATOB B
OBITY, MEUIIMHE, TPOMBIIUICHHOCTH M CEIILCKOM XO3SHCTBE

2.6

[lepBoHaUanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHMSIX yriiepona (MeTaH, JTaH.
STHJICH, alleTUIICH, dTAaHOM, TIIHIEPHH, YKCYCHAsI KICI0Ta). MIX cocTaB 1 xuMmieckoe ctpoenue. [lonsTue
0 OHMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpPaX, OENKax, yriIeBolaX — W UX POJM B KU3HU UYEIOBEKA.
MaTtepuajibHOE €IMHCTBO OPraHNYECKUX M HEOPraHUYECKUX COeIMHEHUH

2.7

KpemHnid, ero ¢puzndyeckne 1 XUMHUYECKHE CBOWCTBA, MTONMy4YeHUe U puMeHeHrne. CoeTMHEHHS KPEMHHS B
npupojge. O0mue mpeacraBieHus o0 okcuae kKpeMHHUA(IV) u kpemHmeBOi kuciore. CHIHMKATHI, WX
WCTONIB30BaHNE B OBITY, MEOUINHE, IPOMBIIUICHHOCTH. BaXHEeHIIHe CTPOHTENbHBIE MAaTepHAIIBI:
KepaMHKa, CTEKIo, IIeMEHT, OeToH, kelle300eToH. [IpobiieMbl 0€30IacHOrO HCIOIb30BAHHS
CTPOUTENHHBIX MaTEPHAJIOB B IOBCEAHEBHOM JKI3HH

2.8

XUMHYECKUH IKCIIEPUMEHT: H3y4IeHIE 00pa3[OB HEOPIraHUNIECKUX BEIIECTB, CBOHCTB COJSTHON KHCIIOTHI;
MIPOBEICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPHI-MOHBl M HAOIMIOACHWE NPU3HAKOB HX IPOTCKAHMUS;
OIBITHI, OTpaKaroUIue (PU3NIECKHe W XUMHUECKHE CBOWCTBA TAJIOTCHOB M MX COCTUHEHUH (BO3MOXKHO
WCTIONF30BAHME BHICOMATEpPUAIOB); O3HAKOMIICHHE ¢ oOpasnamMu XJIOPHIOB  (TaJOreHHJIOB);
O3HAaKOMJICHHE ¢ 00pasaMu cepbl U e€ COeANHEHUSIMH (BO3ZMOXKHO HCIIONB30BaHNE BUACOMATEPHAIIOB);
HaOJIoIeHUEe TIpoliecca OOYTIIMBAaHUS caxapa IoJ NEHCTBHEM KOHIEHTPHPOBAHHOW CEPHOM KHCIIOTHI,
M3y4YCHNE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOM KUCIIOTHI, TPOBEACHIE Ka9eCTBEHHON pPEaKIny Ha
cynb(haT-uoOH W HaOMIONeHNEe TpH3HAKa €€ MPOTEKAHUs; O3HAKOMJIEHHE C (PM3MYECKHMH CBOWCTBAMH
azora, gpocdopa U UX coeaUHEHHH (BO3MOXKHO UCIIONB30BAHNE BIICOMATEPHAJIOB), 00pa3aMi a30THBIX
u QocdopHBIX ymOOpEeHHUH; MOoNydeHrne, COOMpaHne, PACIlO3HABAHUE W U3YUCHUE CBOMCTB aMMHAKa;
MPOBEICHAE KAYEeCTBEHHBIX pEaKlIWii HAa MOH aMMOHUS W (ochaT-MOH M W3ydCHHE NPH3HAKOB HX
MPOTEeKaHMsl, B3aUMOAEHCTBUE KOHILIEHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ MEbI0 (BO3MOXKHO MCIOJIb30-
BaHHE BUICOMATEPUANIOB); H3YICHIE MOJICNICH KPHCTAINIMIESCKUX PEIIETOK anmasa, rpaduTa, pyiepeHa;




Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

O3HAKOMJICHHE C IIPOLIECCOM aACOpPOLUU pPACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOUCTBOM MPOTUBOrasa; MojlydeHue, COONpaHue, paclio3HaBaHUE U U3Y4YEHHE CBOICTB YITIEKHCIOTO
rasa; NMpoBeJCHNUE KaueCTBEHHBIX peakluil Ha KapOOHAT- U CUIMKAT-HOHBI U H3y4YeHUE NPHU3HAKOB HX
MPOTEKaHMs;  O3HAKOMJIEHHME C  MPOAYKIMEH  CHJIMKATHOM  INPOMBIIUIEHHOCTH;  PEIICHHE
SKCIIEPUMEHTAJIBHBIX 3a/au 10 TeMe «BaxxHelmne HeMeTaJUlbl U UX COSAUHEHUSDY

MeTajiasl ¥ UX COeIMHCHUS

3.1

OOmass xapakTepUCTHKa XHUMHUYECKHX 3JEMEHTOB — METAVIOB HAa OCHOBAaHMU HX IIONOXKCHHUSA B
Ilepnopndeckoii cucreMe xumuueckux annemeHToB J[.J. MenneneeBa u crpoeHust aromoB. CTpoeHHE
MeTayIoB. MeTtaniauyeckasi CBS3b M METAJUIMYECKasi KPUCTAJUINYECKasl peIéTka. DJIeKTPOXUMUYIECKHUi

psii HAaIPsHKEHUHM METaJUI0B

3.2

dusnyeckue U XMMUYEeCKHe CBOMCTBa MeTayuioB. OO0mue crocoObl MOMy4eHHsT MeTaioB. [IoHsATHE O
KOPPO3HM METANJIOB, OCHOBHBIE CIOCOOBI 3alIMTBl HMX OT Kopposuu. CruiaBel (CTajdb, 4YTYH,

JFOPAJIFOMUHMHN, OpOH3a) U X IPUMEHEHHUE B OBITY U IPOMBIIUICHHOCTH

3.3

[Ilenounsle MeTamuibl: nonoxkenue B Ilepuonuveckoil cucreme XuMHUyeckux dsieMeHToB JI.M.
MeHpeneeBa; CTpoeHHE UX aTOMOB; HAXOXJCHUE B TpHpoze. Puznyeckue  XUMHUECKUE CBOUCTBA (Ha
mpuMepe HaTpusl 1 Kajusi). OKCHABI ¥ THIPOKCUIBI HATpUs U Kayus. [IpuMeHeHue MeT0UYHBIX METaJIOB

M UX COEeIUHEHUI

3.4

[[{enouHO3eMeNbHBIE METAIIIIBI MATHUHN U KaJbIHi: ojoxeHue B [lepnoanyueckoil cucreMe XUMHUYECKUX
anemenToB J.. MeHieneeBa; cTpoeHre UX aTOMOB; HaXOXJIeHHE B Tpupojie. Pu3nuecKkue U XUMHUUECKHE
CBOWCTBA MarHus W Kalblus. BaxHelmue coemMHeHUs Kanblns (OKCHII, THIPOKCHI, COJH). JKECTKOCTH
BOJIBI M CIIOCOOBI € yCTpaHeHUs

3.5

Amomunnii: monoxenue B [lepuommueckoii cucteme xumudeckux snementoB J[.M. Menneneesa; ctpoenue
aToMa; HaxOXJIeH!e B Tprpoje. Ousznveckre u XMMUYECKHE CBOMCTBA alIFOMUHUS. AM(OTEpPHBIC CBOHCTBA
OKCHJIa ¥ TUIPOKCHUJIA AJTFOMUHHS

3.6

Kenezo: monoxenue B [lepnogudeckoii cucreme xumuueckux snemenToB J[.M. MenneneeBa; crpoenue
aToMa; HaXOoXJIeHHE B mpupoae. Ou3nveckrne 1 XUMAYECKHE CBOMCTBA jkene3a. OKCHIIbI, THIPOKCHIBI U
conn xene3a(ll) m xenesa(Ill), mx cocTas, CBOWCTBA U MOyYCHHE

3.7

XUMHYECKUH DKCIEPUMEHT: O3HAKOMJICHHE C O0paslaMd METaJUIOB M CIUIABOB, MX (H3MYECKHMH
CBOMCTBaMU; H3yUCHHUE PE3YJIbTATOB KOPPO3HU METAILIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB),
OCOOEHHOCTEH B3aWMOJEHCTBUS OKCHAA KaJbLUs M HATPUS C BOJOH (BO3MOXKHO HCIIOJIb30BAHHUE
BHJICOMATEPHUAIIOB); HCCICOBAHNE CBOMCTB XECTKOM BOIBI; MPOIECca TOPEHHS XKeje3a B KUCIOPOe
(BO3MOXHO HCIONB30BAHHE BHICOMATECPUAIIOB); MPH3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKIuil Ha
WOHBI (MarHus, Kb, ATFOMAHUSA, ITHHKA, skere3a(ll) u xxeneza(Ill), menu(1l); HabmroneHNE W OMTHCaHUE
MIPOLIECCOB OKPAIIMBAHUS IUIAMEHH WOHAMH HATPUS, KaJIUS U Kalublus (BO3MOXKHO HCIIOIB30BAHUE
BH/ICOMATEPHAIIOB); UCCIIe0BaHHE aM(OTEPHBIX CBOMCTB THIPOKCH/IA aTFOMHHUS U THAPOKCUA [IHHKA;
pelieHre SKCIePUMEHTAIBHBIX 33124 10 TeMe «BakHel e MeTauibl U UX COSAUHECHUSDY

XuMHUS U OKpYy>Karollas cpena

41

Hossie maTepuansl 1 TexHonoruu. BemecTBa U MmaTepraibl B TOBCEAHEBHOM JKU3HU YEIOBEKa. XUMUSA U
3I0pOBbe. be3omacHoe MCmob30BaHNe BEMIECTB M XUMHUYCSCKHX peakiuid B ObITY. [lepBas moMoIne mpu
XUMUYECKUX OJKOTaX U OTPABICHUSIX

4.2

OCHOBBI IKOJIOTUYECKON TPaMOTHOCTH. XWMHUYECKOe 3arpsisHeHue okpyxkaromieit cpenst [1JIK. Pons
XMMUU B PEIICHUH DSKOJOTMYCCKUX MpoOieM. I[IpHpomHbIe HCTOYHUKH YIICBOIOPONOB (YTOIb,
MIPUPOIHBIN Ta3, HeTh), MPOAYKTHI X MEpepabOTKHU, UX POIIb B OBITY M MMPOMBIIIIICHHOCTH

4.3

XUMUYECKUN IKCIIEPUMEHT: U3yuYeHHE 00pa3lOoB MAaTepUasoB (CTEKIIO, CIVIaBbl METAJIJIOB, TOJTUMEPHbIE
MaTepuabl)




ITPOBEPSIEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yibTaTam 06a30B0ro
NpoBepPseMoro YPOBHSI OCBOEHHSI OCHOBHOIi 00pa30oBaTe/ibHOIi MPOrpaMMbl
TpeOoBaHuUs OCHOBHOT0 0011ero oopaszosanus Ha ocHope PI'OC

1 IIpencrasnenue:

0 TIO3HABAaEMOCTH SIBJICHUM NPUPOIBI, NMOHUMAaHHE OOBEKTUBHOH 3HAYMMOCTHU
OCHOB XHMMHYECKOH HayKH KaKk OOJacTH COBPEMEHHOIO ECTECTBO3HAHUS,
11 KOMITOHEHTa OOmmIel KyJIbTyphl M IPaKTHUYECKOM MJEATEIbHOCTH UEIOBEKAa B
YCIOBUSIX COBPEMEHHOI'O OOIIEeCTBA; NMOHMMAHHME MeECTa XMMHUH CPEeAu APYTHUX

€CTCCTBCHHBIX HAYK

O HaY4YHbIX METOHaxX IIO3HAHHA, B TOM HYHUCIC OKCIICPUMCECHTAJIbHBIX U TCO-
1.2 PETUYCCKUX METOAAX UCCICAOBAHUSA BEIICCTB U U3YUCHUA XUMUYCCKUX peaKuHﬁ;
YMEHHUE UCIOJIB30BATh MOJCIIN JJIA OOBSICHEHUS CTPOCHHNA aTOMOB U MOJICKYJI

0 cdepax mnpodeccCHOHANBHON NESITENbHOCTH, CBS3aHHBIX C XUMHEH M CO-
BPEMEHHBIMH TEXHOJIOTUAMU, OCHOBAHHBIMH Ha JOCTUIKCHUAX XHUMHYCCKOH HayKH,
13 YTO MO3BOJUT O0YUYAIONIMMCS paccCMaTpUBaTh XUMHUIO Kak chepy cBoei Oymyiei
' npoeCCHOHANBHOM JEATENbHOCTH W CAENaTh OCO3HAHHBIA BBIOOP XUMHHU Kak
npoGUIbHOTO TpeaMeTa IpU [epexole Ha YpPOBEHb CpeJHEro oOIero

o0pa3oBaHus

Brnanenne cucreMoll XMMHYECKMX 3HAHUA M YMEHHE IMPUMEHSTh CHCTEMY
XUMUYECKUX 3HAHMH, KOTOpas BKIIOYAET:

Ba)XKHEWIINE XUMHUYCCKHE MOHATUS: XUMHUYECKHHA JIIEMEHT, aToM, MOJEKYJa,
BEIIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OAHOPOTHAS M HEOAHOPOIHAS CMECH,
OTHOCHUTEJIFHBIC aTOMHAsI U MOJIEKYJISIpHAsl Macchl, KOJIMYECTBO BEUIECTBA, MOJb,
MOJISIpHasi Macca, MOJSIPHBIA 00bEM, OKCHJI, KUCIIOTa, OCHOBAaHHE, COJIb (CPEIHsA),
XAMHYECKasl PEaKUWs, PEaKuuH COCNMHEHHUS, PEaKIUH pAa3IOKCHHS, PEaKIHU
3aMeIlCHHsI, peaknmuh OoOMeHa, TeIoBol d3((deKT peakiuw, OSK30- W
SHIIOTEPMUYIECKHAE PEAKIUH, PaCTBOpP, MACCOBas MONS XUMHUYECKOIO DJIEMEHTa B
COeTMHEHHH, MaccoBasi IOJS M MPOLEHTHAs KOHIICHTPAIS BEIIECTBA B PAaCTBOPE,
2.1 SIIPO  aToMa, 3JCKTPOHHBINA CIIOM aToma, aToMHas OpOWTa b, pajdyc aroma,
BaJICHTHOCTh, CTEIECHb OKHCICHHUS, XUMHIECKasl CBS3b, NEKTPOOTPUIATEIHHOCTD,
TIOJISIPHAS M HETIOJSIPHAST KOBAJIEHTHASI CBS3b, IOHHASI CBSI3b, METAJUTMUECKAs CBSI3b,
KpHCTaUTMYECKasl peréTka (aToMHas, WOHHAs, METAIUIMYECKAs, MOJCKYIIpHasi),
WOH, KaTHOH, AaHWOH, OJEKTPOJIUT W HEIICKTPOIHT, DICKTPOIHTHUCCKAS
IWICCOIMAINS, PEaKIWHd HWOHHOTO OOMEHA, OKUCIHTEIHLHO-BOCCTAHOBHUTEIBHEIC
peaKIK, OKUCIUTEI, W BOCCTAHOBHTENb, OKHCICHHE W BOCCTAHOBJICHHE,
ANIEKTPONIN3, XUMHUYECKOS pPABHOBECHE, OOpAaTHMbBIE M HEOOpaTHMBIE PEaKIUH,
CKOpPOCTh XUMHYECKOW peakiiuu, karanmmn3arop, [1JIK, koppo3us meramios, criiaBbl

29 OCHOBOIIOJIAararomue 3aKOHbI XUMHU: 3aKOH COXPaHCHHA MACChI, HepI/IO,E[I/I‘IGCKI/Iﬁ

3aKOH HI/I MeH):[eneeBa, 3aKOH ITIOCTOSAHCTBA COCTaBa, 3aKOH ABOFaI[pO

23 TCOPUN XHUMHHU: ATOMHO-MOJICKYJIApHAsA TEOpHUsA, TCOPHIA 3J'IeK’I’pO.]'IPITH'—IeCKOI>i

Jucconranumn




Kon IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30B0Oro
NpoBepsAeMoOro YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
TpeOoBaHus OCHOBHOT0 0011ero oopasosanus Ha ocHope PI'OC
3 Brnanenue ocHOBaMM XUMHUYECKOM TPAMOTHOCTH, BKITFOUAIOIICH
YMEHHE TPaBHIBHO KCIONB30BaTh M3YYCHHBIC BEIIECTBA M MaTepHalibl (B TOM
YKciIe MUHEpaIbHBIC YIOOpEHHMs, METauibl U CIUIaBBI, MPOAYKTHI MepepadoTKu
TPUPOTHBIX UCTOYHUKOB YIIIEBOOPOAOB (YIS, IPHPOIHOIO ra3a, HedTH) B OBITY,
3.1 CENBCKOM XO3AUCTBE,
Ha TPOM3BOACTBE W IMOHUMAHUE 3HAYCHUS JKUPOB, OCJKOB, YIJICBOIOB IS
OpFaHI/I?)Ma YECJIOBCKa, yMeHI/Ie HpOFHOSI/IpOBaTI) BJIIMAHHUEC BCIICCTB U XUMHUYCCKUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U OKPYKAIOIIYIO MPUPOIHYIO CpemlLy
3 2 yMeHI/Ie I/IHTerI/IpOBaTI: XUMHUYCCKUEC 3HAHHA CO 3HAHUIAMH JIpyFI/IX y‘le6HLIX
' IPEJMETOR
HaJIMW4YUEC OIIbITa pa6OTI:I C paSJ'II/I‘IHI)IMI/I UCTOYHHUKAMU I/IHq)OpMaHI/II/I 10 XUMHUHU
3.3 (HayuyHast ¥ HAyYHO-TIOMYJIIPHAS TUTEPATYpPa, CIIOBAPH, CIIPABOYHUKH, HHTCPHET-
pecypchl)
yMeHI/Ie O6T)GKTI/IBHO OLICHUBATH I/IH(bOpMaL[I/I}O O BeIIECTBAX, UX HpeBpameHI/mx 158
3.4 NPAKTHYECKOM MPUMEHEHUHM M YMEHHUE HCIIOIb30BaTh €€ Il PeIIeHUsT yueOHO-
ITO3HABATCJIBHBIX 3a1a4
Biianenne ocHoBaMy MOHATUHHOTO alnapaTa i CAMBOJIMYECKOT O SI3bIKa XUMHH JIJISI
4 cocTaBiieHUs (HOPMYJT HEOPraHWYECKHX BEIIECTB, YPaBHEHHH XHMHUYECKHUX
peakiuii; ocHoBamu xumudeckord HomeHkIatypbl (IUPAC u TpuBranbHOK)
YMeHne OOBACHATH CBSA3b IMOJIOXKEHHS diieMeHTa B [lepuoamueckoil cucteme ¢
5 YUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMHYECKHX DIIEMEHTOB
(coctaB u 3apsin siapa, odliee YKCIO AIEKTPOHOB), PACIPEICIICHUEM JIEKTPOHOB
10 SHEPTETUYECCKUM YPOBHSM aTOMOB ITEPBBIX TPEX IMEPHOOB, KAJIUS ¥ KATBIHS
[IpencraBiienne o MEPHOAMIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
5 (pamuyc aToma, 3JEKTPOOTPHIIATEIBHOCTD), MPOCTBIX M CIOXKHBIX BEIIECTB OT
TTOJIOXKEHUS DJIEMEHTOB B Ileproudeckoii cucremMe (B MaJIbIX TIEPHOAAX U TIIaBHBIX
MTOJIPYIIAax) U JEKTPOHHOTO CTPOCHHSI aTOMa
7 YMeHue KiaccupuInpoBaTh:
7.1 XUMHUYECKHUE IJIEMEHTBI
7.2 HEOpPraHWYECKHE BEIIECTBA
7.3 XUMHYECKHE PEAKIIH
8 YMeHHe onpeneiiTh:
8.1 BaJICHTHOCTb M CTETIICHb OKHMCIICHHS XUMUYECKUX JIEMEHTOB, 3apsiI HOHA
8.2 BHJT XUMHUYECKOM CBSI3H M THIT KPUCTAJUTMYECKON CTPYKTYPBI B COSMHEHUSIX
8.3 XapakTep Cpeiibl B BOJHBIX paCTBOPAX BeleCcTB (KUCIIOT, OCHOBAHUN)
8.4 OKHCJIUTENL U BOCCTAHOBUTEID
9 YMeHue XxapakTepru30BaTh (PU3NUIECKUE H XUMUYCCKHE CBOWCTRA!
o1 MPOCTHIX BEMIECTB (KHCIOPOA, O30H, BOAOPOA, T'paduT, anMas, KpEMHHM, a3o0T,
' dbocdop, cepa, XJI0p, HATPHIA, KAJHA, MATHUH, KaJIbIIUH, aTFOMAHUH, JKele30)
CIIOKHBIX BEIIECTB, B TOM 4HCJE HMX BOIHBIX pPacTBOPOB (BOAa, aMMHaK,
9.2 XJIOPOBOJIOPOJI, CEPOBOJIOPO, OKCHJBI W THUAPOKCHILI MeTayuioB [-IIA rpymm,

amomunuda, meau (II), umuka, xenesa (II m III), okcunel yrimepoma (II u IV),




Kona IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30B0Oro
NpoBepPsAEeMOro YPOBHSI OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
TpeOoBaHus OCHOBHOT0 0011ero oopasosanus Ha ocHope PI'OC
kpemuus (1V), asora u docdopa (III u V), cepsr (IV u VI), cepaucras, cepHas,
a3oTHcTas, a3otHas, hochopHas, yroabHas, KPEMHHEBAs KHCIIOTa H UX COJIH)
IPOrHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEINECTB B 3aBUCHMOCTH OT HX
9.3 COCTaBa WM CTPOCHUs, IPHUMCHEHUE BEIICCTB B 3aBUCHMOCTH OT HMX CBOWCTB,
BO3MOJXKHOCTh ITPOTEKAHMS XUMUYECKUX IIPEBPANICHUIN B Pa3INYHBIX YCIOBHIX
10 YMeHHUe COCTaBIATh MOJICKYJIIPHBIC U HOHHBIC YPAaBHCHUS PEaKIUil, B TOM YHCIIC!
10.1 peakuuit HOHHOro oOMeHa
10.2 OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUN
10.3 WITIOCTPUPYIOIINX ~ XMMHUYECKHE CBOMCTBA M3YUCHHBIX KJIAacCoB  (TpyIIN)
' HEOPraHUYECKUX BEILECTB
10.4 MOITBEPXKIAIOIIMX TEHETUYECKYIO B3aNMOCBSI3b MEKIY HUMHU
11 VMeHune BBIYHCIAT (IIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BELECTB, MacCOBYIO JIONIO
' XUMHYCCKOI'o 3JIEMCEHTA B COCIMHCHUN
11.2 MacCOBYIO JIOJIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEUIECTBA U €0 Maccy, 00beM ra3oB
114 10 YPaBHEHUSM XUMHUYECKUX PEaKIHH U HAXOAUTH KOJTMYECTBO BEIIECTBA, O0BEM
' ¥ MacCy pearcHTOB MIIM MPOAYKTOB PEaKIHU
12 Brnanenue (3HaHHE OCHOB):
OCHOBHBIMH METOJAaMH HAaydyHOrO TO3HaHWs (HaOmIomeHne, M3MEpeHue,
121 SKCIIEPUMEHT, MOJICITMPOBAHKE) TIPU M3YYCHUHN BEUICCTB U XUMUYECKUX SIBJICHUH;
yMeHHe CPOPMYITHPOBATH MTPOOIEMY U IIPEIIOKHUTD ITyTH € pelIeHus
122 Oe3omacHOH pPabOThl ¢ XMMHYECKHMMH BENICCTBAMH, XHMHUYCCKOW IMOCYAOH H
' 1a6opaTOPHEIM 000PYI0BAHHEM
mpaBUiIaMi  0e30MacHOTrO0 OOpalleHHs] C BEIIeCTBAMH, HWCIONB3YEMBIMH B
MTOBCETHEBHOM KU3HHU, MPAaBIIIAMH MTOBEICHUS B IESIX COCPEIKEHUS 3OPOBBS U
12.3 OKpY>Karollel MPUPOIHOM cpelibl; MOHUMAaHue Bpena (ONacHOCTH ) BO3JICHCTBUS Ha
JKUBBIC OpPTraHU3MBl ONpPENENEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHHUS U
TIPEAOTBPAIICHHS X BPEIHOTO BO3ACHCTBHSA
13 Hanmmune mpakTH4ecKiX HaBHIKOB IIAHUPOBAHUS U OCYIIECTBICHUS CIIEIYIOIINX
XIMHYIECKIX IKCIIEPHMEHTOB!
W3y4eHHe W OnucaHue (U3UYECKHX CBOICTB BEIISCTB; O3HAKOMJICHHE
13.1 C U3NYECKUMH M XHMHUYECKAMH SBIICHUSMHM;, OIBITHI, WIIFOCTPHPYIONINE
TIPU3HAKH MMPOTEKAHIS XUMHUYECKIX PEaKIIni
13.2 H3YyYCHHUE CITOCOOOB pasJielIeHUs cMeceit
MTOTyYeHHE KUCIOPOIa U H3YUEHHE €0 CBOHCTB; TIOIYYCHHE BOAOPOIA M H3YICHHE
13.3 €ro CBOICTB; IMOMyYCHUE YTIIEKUCIOrO ra3a U U3yUeHHE €ro CBONCTB; IOIyUCHHE
aMMHaKa 1 U3y9eHUE ero CBONCTB
13.4 NIPUTOTOBIIEHUE PACTBOPOB C ONpPENEIEHHOM MacCOBOM MOJEH pacTBOPEHHOTO
' BEIlIECTBA
135 MPUMEHEHNE WHAWKATOPOB (TaKMyca, METHIJIOpaHXka W (PeHOmpTaIeHHa) s

OMPEACICHUA XapaKTepa CpEAbl B paCTBOPAX KUCIIOT U iesouen




Kon IIpoBepsiemble TpeOOBaHMSA K IPeIMETHBIM pe3yJbTaTaM 0a30BOro

NPOBEPsIEMOro YPOBHSI OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
TpeOoBaHus OCHOBHOT0 0011ero oopasosanus Ha ocHope PI'OC

13.6

WCCIIe/IOBaHUE M ONHMCAaHUE CBOMCTB HEOPraHMUECKUX BEIIECTB Pa3lMuHBIX KIIACCOB;
u3ydyeHHe B3aUMOJCHCTBUS KUCIOT C METaUlaMH, OKCHAAMH  METaJUIOB,
pacTBOpUMBIMH U HEPACTBOPUMBIMU  OCHOBAHHUSIMH,  COJISIMH; TTOJTy4EHHUE
HEPAaCTBOPUMBIX OCHOBAaHHWH; BBITECHEHHUE OIHOIO MeTajljia APYIMM H3 PacTBOpa
COJIM; UCCIIeZIOBaHNE aM(OTEPHBIX CBOMCTB I'MAPOKCUAOB AFOMUHUS M IMHKA

13.7

pellieHre  DKCIEepUMEHTANBHBIX 3agad 1o TemaMm: «OCHOBHBIE KJIAaCCHI
HEOpPraHUYECKUX COSIIMHEHUI; «DNEeKTPONUTHYECKAS JIUCCOITUALIUS;
«BakHelmme HeMeTaulbl U HUX COCAUHEHHUS»;, «BaxkHelmme MeTalibl U uX

COEIUHEHUS

13.8

XUMHMUECKUE DKCIEPUMEHTHI, HIUIIOCTPUPYIOLINE IPU3HAKUA [IPOTEKAHUS PEeaKLUi
HOHHOI'O 06MeHa; Ka4Y€CTBCHHBLIC PpCAKIIMUM Ha IMPUCYTCTBYIOHNIUE B BOJHBLIX
pacTBopax HOHBI: XJIOPHI-, OpOMHI-, HOMUA-, cyibdart-, pocdar-, xkapOoHAT-,
CUJIMKAT-aHUOHbI, THUAPOKCUIA-WUOHBI, KaTHUOHbI aMMOHUWs, MarHusd, KaJblIus,

AITFOMHHUSA, Jkene3a (2+) u xkenesa (3+), meau (2+), nuHKa

14

YMeHue:

141

MPEACTABJIATL PE3YJIbTAaThl JKCIICPUMCEHTA B @opMe BBIBOJIOB, I0Ka3aTCIbCTB,

rpa¢uKOB ¥ TaOINI] ¥ BRISIBIISTH SMINPHICCKIE 3aKOHOMEPHOCTH

14.2

YCTaHABIHMBATH CBSI3H MEKAY PEaIbHO HAOIIOAaEMBIMA XUMUYECKUMU SIBICHUSIMU
U TIPOLIECCaMH, IPOUCXOIIIIUMI B MAaKpo- ¥ MHUKPOMHUpE, OOBSCHATH HPHYNHBI

MHOr000pa3usi BEIIECTB

HNEPEYEHDb 3JIEMEHTOB COAEPKAHUA, NPOBEPAEMbIX HA OCHOBHOM
roCYaAPCTBEHHOM 9K3AMEHE 11O XUMHH

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 ITepBoHauanpHBIE XUMUYECKHIE TIOHSTHS

1.1 Yucreie BemecTBa u cMecH. CIiocoObl pa3ielieHHs CMecer

12 ATOMBI U MOJNEKYIbI. XUMUYECKUE dTIeMeHThl. CHMBOIIBI XUMHUYECKUX AIIEMEHTOB. [IpoCThie U CIIOKHBIE
' BeIeCTBa.

1.3 Xumudeckas (popmyina. BaJeHTHOCT aTOMOB XHMHUYECKHX dJIeMeHTOB. CTeleHb OKUCIICHUS

14 3aKkoH TOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAS MOJIEKYISIpHAS
' Macca. MaccoBast J0JIsI XMMHYECKOT'0 DJIEMEHTA B COSTUHEHUH

15 KonnuectBo BemectBa. Monb. MonsipHas Macca. MoJspHbIi 00bEM Tra30B. B3anMOCBSI3b KOJTHUYECTBA,
' MacCCHI ¥ YMCJIa CTPYKTYPHBIX €TUHUI] BEIIECTBA

16 dusnueckre U XUMUYECKUE SIBJICHHUS. XUMHUUECKAss pPeakmus U €€ MPU3HAKU. 3aKOH COXPAHEHHS MacChl
' BEIIECTB. XUMUYECKIE YPABHEHUS
5 [Tepuomuueckuii 3akoH u [lepuomuyeckas cucrema xumuiecknx anemenToB J[.M. MenneneeBa. CtpoeHue

aTOMOB

21 Ilepuognueckuii 3akoH. [lepuonnueckas cuctema xumudeckux anemeHToB J[.M. MenaeneeBa. [leprob! u

' rpynnbl. QU3NYECKUN CMBICT HOPSAJKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JJIEMEHTA




Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

Crpoenne atomoB. CocTaB aTOMHBIX sfiep. M3oTonsl. OaeKTpoHbl. CTpOEHUE IIEKTPOHHBIX 000JIOUEK

22 aToMOB nepBhIX 20 xuMudeckux sneMeHToB [lepuogmyeckoii cucremsl JI.11. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKUX DJICMEHTOB MEPBBIX TPEX TIEPHOIOB, KAJINs, KaIbIUs
93 (pammyca aTOMOB, SJIEKTPOOTPHUIATENFHOCTH, METAIMYECKAX M HEMETAJUIMYECKHX CBOMCTB) U WX
' COCIMHCHUN B COOTBETCTBHH C IOJOKEHHEM 3JICMEHTOB B lleproanveckoil CHCTEME M CTPOCHHEM HX
ATOMOB
3 CTpoeHue BelecTBa
31 Xumuueckass cBs3b. KoBaneHTHas (HONsApHAs W HEMONSAPHAS) CBsA3b. OJICKTPOOTPUIATEIHLHOCTE
' XUMHUYECKUX 311eMeHTOB. MloHHas cBsi3b. MeTannyeckas cBs3b
3.2 TUIBI KPUCTAJUTMYECKUX PEHIETOK (aTOMHAs, MOHHAsI, METAJUINYIECKAs), 3aBUCUMOCTh CBOMCTB BEIIIECTBA
' OT THIIa KPUCTAJUINYECKOM PEIIETKY U BUJIa XUMUYECKOH CBSI3U
4 BaxxHeiimme npeacTaBuTeN HEOPraHWYECKuX BemiecTB. Hemeramnsl U UX coequHEHUs. MeTaibl U UX
COCIMHEHUS
Knaccudukanus 1 HOMEHKIIATypa HEOPraHUUECKUX COSAMHEHHN: OKCHIOB (COIe00pa3yrolire: OCHOBHEIC,
41 KHCJIOTHBIC, aM(OTEpHBIC) U HECONe0o0pas3yIoIIre; OCHOBAHUH (IENOYH U HEPACTBOPUMBIC OCHOBAHMS);
KHCTIOT (KHCTIOPOACOAEpKAIIUE H OECKHCIOPOAHbBIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIC); COJIEH (CpeIHUX
1 KUCIIBIX)
42 dusznyeckne U XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETA/UIOB: BOAOPOA, XJIOpa, KHUCIOPOJa,
cepsl, a30t1a, dpocdopa, yriaepona, KpeMHUS
43 Ousznyeckue ¥ XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS, HATPUS, KA, MATHHUS W
' KaJIbIIMSI, aIFOMUHUS, JKeJie3a. DIEKTPOXUMUYECKUH psiJl HANPSHKEHUH METaJIJIOB
a4 Ouznyeckne W XUMHUYCCKHE CBOMCTBAa BOAOPOIHBIX COCAWHCHWH HEMETAIUIOB: XJIOPOBOJOPOIA.
' CEPOBOIOPO/IA, AMMHAKA
45 Odusznueckne W XUMHYECKHE CBOMCTBAa OKcumoB HemerawwtoB: cepel  (IV, VI), asora(ll, IV, V),
' dhochopa(lll, V), yraepona(ll, IV), xpemans(IV). [lonydenne okCHI0B HEMETAIIIOB
46 Xumunueckue cBoiictBa okcuaoB: MetawioB |A-IA rpymm, munaka, memu(Il) u xemesa(Il, 1), ITonyuenmne
OKCHJIOB METAJIIOB
47 XuMHYeCKre CBOHCTBAa OCHOBAHHI M aM(OTEPHBIX THIPOKCHUIOB (HA IIpUMepe TUAPOKCHIOB aTIOMIHHS,
' xenesa, TuHKa). [lomygenne ocHoBaHM 11 aM(OTEPHBIX THAPOKCHIIOB
OO0mue XMMHUYECKHE CBOHCTBA KHCJIOT: XJIOPOBOAOPOIHOH, CEPOBOJOPOIHOM, CEpHUCTOH, CEpHOM,
4.8 a3oTHOM, (ochopHOH, KpeMHHMEBOH, yrombHOW. OcoOble XUMUYECKHE CBONCTBA KOHIICHTPHPOBAHHOM
CEPHOI M a30THOM KuCHOT. [lomydenne Kucior
4.9 OO0mmue XUMHYECKUE CBOMCTBA cpeaHuX conel. [lomyuenue comneit
410 [omydenme, coOmpaHue, pacmoO3HaBaHHWE BOAOPOAA, KHUCIOPOAA, aMMHAaKa, YTICKHCIOro ras3a B
J1a00paTOPHH
411 [omydenne amMMmaxa, CepHOH W a30THOH KHCIIOT B IPOMBINUICHHOCTH. OOIIHE CIIOCOOBI MOTYYeHUS
' METaJIJIOB
412 I'eHeTHYecKas CBS3b MEX/Y KJacCaMU HEOPraHHMYECKUX COCTMHCHHI
5 XHWMUYECKHEC PEaKkIiuu
51 Knaccugpukanus XUMIUECKUX peaknnii 0 pa3IHYHBIM MPU3HAKAM: TI0 YUCITY U COCTAaBY YYaCTBYIOIIUX B
' peaKIny BEMIECTB, 10 TEIIOBOMY (P EKTy, 10 N3MEHEHHUIO CTETICHEH OKICICHUS XUMHYECKUX DIIEMEHTOB
5.9 TeruoBoit >(pPeKT XUMHYECKOW pEaKIHU, TCPMOXUMHUYECCKUE YPaBHEHHS. DK30- M IHIOTCPMUUECKHE
' peaknuu. TepMOXUMHYECKHE YPaBHEHHUS
53 OKUCITUTENEHOBOCCTAHOBHUTEIBHBIC peakiuu. OKUCIUTETN W BOCCTAHOBHUTENHU. [Iporiecchl OKHCICHUS H

BOCCTAaHOBJICHHU . 3J'IeKTpOHHLIﬁ 0aJlaHC OKKMCIUTEILHOBOCCTAHOBUTEIBHOM PCaKun




Kon IIpoBepsiemMblii 3JIEMEHT COAEePKAHMS
54 Teopust HNEKTPOTUTHYESCKOW Aucconuanui. KaTHOHBI, aHWOHBI. JJIEKTPOIUTHI W HEIJICKTPOJIUTHL.
' CuibHBIC | clta0ble d1eKTponuThl. CTENEHb AUCCOIMAITUH
55 Peaxiiu noHHOrO OOMEHa. Y CIIOBHSI MPOTEKAHUS PEaKIMii MOHHOrO OOMEHa, MOJHBIC M COKpAIEHHBIE
' MOHHbBIC YPaBHEHUS peaKIuit
6 XuMus ¥ OKpYy’Karolas cpena
6.1 BemiectBa u Matepuaisl B IOBCCTHEBHOW JKH3HU 4YeIOBeKa. be3omacHoe MCIONb30BaHHUE BEIISCTB U
' XMMHYECKUX peakiuii B 1abopatopuu U ObITY. [lepBast MOMOIIh MPH XUMHYECKHX OXKOT'aX M OTPABJICHUAX
XuMHUYECKOe 3arpsA3HEHHE OKPYXKAOIICH cpeibl (KHCIOTHBIC NOXKIM, 3arpsA3HCHUE TOYBBI, BO3AyXa U
6.2 BOJIOEMOB), crocoObl ero mpenorepaiieHus [IpenensHas nomyctumas koHieHTpanus BemiectB (IT1K).
' Ponb xuMHMM B peIICHHM SKOJOTMYECKUX MpobiieM. YCHIeHHE MapHUKOBOro 3¢ dekra, paspylicHHe
030HOBOTO CJIOS
[Ipumenenue cepsl, as3oTa, ¢ocdopa, yriepoia, KpeMHHS U HX COCIUHEHUH B OBITY, MEAWIIMHE,
6.3 IPOMBIIINICHHOCTH M CEJICKOM XO3ficTBe. IIpMMeHeHHe MeTajsioB M CIUIaBOB (CTalb, YYTYH,
' JIOPaTIOMUHMIA, OpOH3a) B OBITY W TIPOMBINIJICHHOCTH MX coeJnHeHui. [ToHATHE 0 KOpPO3UU METAJIIOB,
OCHOBHBIE CITOCOOBI 3AIIUTHI MX OT KOPPO3UU
6.4 [IpuponHBle UCTOYHUKH YTIEBOAOPOAOB (Yroib, MPHPOTHBIA a3, HE(TH), MPOAYKTH HX NepepaboTKu
' (6eH3uH), MX POJb B OBITY W POMBIIIICHHOCTH
[NepBoHayabHBIC TOHATHS 00 OPraHUYECKUX BEMISCTBAX KAK O COSAMHEHHUSIX yriiepona (MeTaH, 3TaH, STHJICH,
6.5 alleTHJICH, 9TAHOI, TJMIEPUH, YKCycHas kuciora). [IoHATHE 0 OMOJIOrMYecKr BaXKHBIX BEUIECTBAX: JKHPAX,
OenKax, YIiIeBoax — M MX POJIHU B JKH3HH YEJIOBEKA
7 Pacuérer:
7.1 1o popMysiaM XUMHUYECKAX COCTMHCHHI
7.2 Macchl (MacCcOBOI) JIOIM PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPaBHEHUSIM

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT O
MPOIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI TSI YUEHUKA

METOINYECKHUE MATEPUAJIBI UIA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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