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denepanpHas paboyas mporpamMma Mo ydeOHoMy mpenmMery «Xumus» (0a30BbIi
ypoBeHb) (mpenMeTHas o0nactb «EcTecTBeHHO-HayuyHbIE MPEIMETh») BKIIOYAET
MOSICHUTENBHYIO 3aIMUCKY, COJIepKaHue 0O0yUeHHUs, TNIAHUPYEMbIE Pe3yIbTaThl OCBOCHUS
OporpaMmbl MO XUMHUHU, TEMAaTHYECKOE IUIAHMpPOBaHUE, MepeyeHb (KoaudukaTop)
pacipesiesieHHbIX MO KjaccaM IpOBEpsSeMbIX TPEOOBAHMM K pe3yJbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs U DJIIEMEHTOB
colepKaHUsl 1O XHUMHM, TepeueHb (KoAu(PUKATOp) NPOBEpsSEMbIX TpeOOBaHUM
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTENbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsI U PJIEMEHTOB COJEPKAHMS 10 XUMUHU.

IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTABICHA HA
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBbI
OCHOBHOT0 0011ero odpazoBanus, npeactaBieHHbx B I'OC OO0, a Takxe Ha OCHOBE
denepanbHoit paboyeil mporpaMmMbl BOCIIUTAHUS U C YYETOM KOHIICTIIIMH TIPETIOJaBaHUs
ydeOHOTO TipenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anuax Poccuiickoi
denepanum.

[Iporpamma mo xumumM pazpaboTaHa ¢ IEJNbIO0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEII0 B CO3IAHUH padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

[Iporpamma o XMMHH AA€T MPEACTABIECHUE O LEJIAX, OOIIEN cTpaTernu 00y4eHus,
BOCIIUTAHUA W  Pa3BUTUS  OOy4YaIOMIMXCA CpPEACTBAMU  ydeOHOTO  IpeIMeTa,
YCTaHABIMBAE€T  O0s3aTelIbHOE  MPEAMETHOE  COJAEpX aHue,  MpedyCMaTpUBAET
pacnpenesieHue ero no Kjiaccam U CTPYKTYPUPOBAHME IO pa3jiejaM U TEMaM IPOrpaMMbl
0 XWUMHH, OIpeAeisieT KOJIMYECTBEHHBbIE W KAaueCTBEHHBIE XapaKTEPUCTUKU
CoJlepKaHUsl, PEKOMEHJIYEMYIO TOCIEIOBATEIbHOCTh HU3YYEHUS! XUMHH C Y4YE€TOM
MEXKIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBS3€H, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYalolMXCs, OMpEeeseT BO3MOKHOCTH MpeaMeTa s
peanuzaiuu  TpeOOBaHM K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 0Opa3oBaTelbHOMU
MporpaMMbl Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs, a Takxke TpeOOBaHUM K
pe3yibTaTam 00y4YeHus: XMMHUH Ha YPOBHE LieJIeH U3yUeHUs IPEIMETa U OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEILHOM  JIESITEIBHOCTH OO0YyYalolerocs IO OCBOCHHIO Y4EOHOTO
COJIEPKaHUA.

3HaHWEe XHMMHHM CIYXKUT OCHOBOM Juisi  (OPMHUPOBAHUS  MHPOBO33PEHHUS
oOyyJarouierocsi, ero MpeACTaBICHU 0 MaTepuaibHOM €JUHCTBE MHUPA, BAXHYIO POJIb
urparoT GopMUpPyEMbIE XUMHEH MTPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U
00 DBOJIIOIMU BEHIECTB B TMPHUPOJE, O IMYTIX peEUIeHUsS TJI00aNIbHBIX MPoOIeM

YCTOMUYMBOTO PAa3BUTUs YEJIOBEYECTBA — CBIPHEBOM, DJHEPreTUYECKOM, ITHUILIEBOM
U DKOJIOTMYECKOU 0€30MacHOCTH, MPoOIIeM 31paBOOXPAHEHUS.
N3yuenune xumuu:

CHOCOOCTBYET peaiu3alii BO3MOXKHOCTEH Uil CaMOpPa3BUTHS U (POPMHUPOBAHUS
KyJIbTYPbI INYHOCTHU, €€ 00LIeH U PYyHKIMOHAIBHON IPaMOTHOCTH;



BHOCHT BKJaJ B (OPMHpPOBAHHE MBIIJICHUSI M TBOPYECKUX CIHOCOOHOCTEM
oOyJaroumxcsi,  HaBBIKOB  HMX  CaMOCTOATEJIbHOM  Yy4eOHOM  JIeATEeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W  MCCIEAOBATEIbCKUX  YMEHHM, HEOOXOJUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOM 1eATeIbHOCTH;

3HaKOMUT CO CHEIM(PUKON HAYYHOTO MBIIIUICHUS, 3aKJIaJbIBAET OCHOBBI 1IEJIOCTHOTO
B3IJIA/1a HA €JMHCTBO IPHUPOJBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTallOM B
(bopMHpPOBAaHNHU €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YyYaIOIUXCs;

CIIOCOOCTBYET (hOPMHPOBAHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa3oBaHUE
oOyJaromuxcsl.

JlanHple HampaBieHUs] B OOyYEHUHM XUMHUU OOECHEUMBAIOTCS —Crennu(UKon
coJiepKaHusl y4eOHOTO MPeAMETa, KOTOPBIN SBJISIETCS IEAAroruuecky aaanTUPOBaHHBIM
OTpakeHHeM 0a30BOM HAyKU XMMUU Ha ONPEJEICHHOM 3Talle €€ pa3BUTHUS.

Kypc Xxumuu Ha ypOoBHE OCHOBHOIO OOILEro 0Opa3oBaHUs OPHUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMBbl NIE€PBOHAYAJIBHBIX MOHATHA XWMHUH, OCHOB
HEOPraHWMYECKONM XMMHHU U HEKOTOPBIX OTAECIbHBIX 3HAUYUMBIX MOHITHUN OPraHUYECKOU
XUMUHU.

CrpyKkTypa coaepkaHusi MpPOrpaMMbl IO XMMHUU CQOpPMHUpPOBAHA Ha OCHOBE
CUCTEMHOTO0 MOJX0/1a K ee n3ydeHuto. CoaepkaHne CKIaIbIBAE€TCS U3 CUCTEMBI IOHATUN
0 XMMHYECKOM HJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUHN 0 XUMHUUECKOM peakiiuu. Ooe
3TU CUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI 110 MPUHLUIY MOCIEA0BATEIBHOIO Pa3BUTHS
3HAHUI HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUI PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YU€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepnoanueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHsSI O CTPOCHHUH aTOMa U XUMHUYECKOW CBSI3U;

pEICTaBICHUN 00 JIEKTPOIUTHUECKON TUCCOLIMAIIMU BEILIECTB B paCTBOpaXx.

Teopernyeckre 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE AMIIUPUUYECKH MOTYYEHHBIX U
OCMBICJICHHBIX (paKTOB, Pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOTO YPOBHSI K JPYroMy,
BBIMOJHAS (YHKIMH OOBSICHEHMS] W TNPOTHO3UPOBAHUS CBOWMCTB, CTPOECHMS U
BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJTYUYEHUS U3y4aeMbIX BELIECTB.

OcBoeHHe NporpaMMbl IO XUMUU CIIOCOOCTBYET (POPMUPOBAHHUIO IPEICTABICHUS O
XUMHAYECKOMN COCTABJISIIONIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW ITPUPOJIBI,
LEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HAHMIO U METOaM I03HaHus B Hayke. M3yueHune
XUMHH TPOUCXOANT C MPUBJICUCHUEM 3HAHUI U3 paHee U3YUCHHBIX YUEOHBIX IPEIMETOB:
«Oxkpyxatomuii Mup», «buosorud. 5—7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy u3ydeHUM XUMHUU MPOUCXOAUT (POPMUPOBAHWE 3HAHWUN OCHOB XMMHYECKOU
HAyKW Kak OOJIACTU COBPEMEHHOI'O0 E€CTECTBO3HAHMUS, NMPAKTUYECKON EATEIbHOCTH
YeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajadya y4eOHOro
npeaMera COCTOMT B (POPMUPOBAHMU CUCTEMBl XMMHMUYECKMX 3HAHUUW — BaKHEUIIUX
(akTOB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX IMOJIONKEHUM, JOCTYIMHBIX O00OIEHUN
MHUPOBO33PEHYECKOT0 XapakTepa, Si3bIka HAyKH, B MPHOOIIEHWH K HAyYHBIM METOJIaM



MO3HAHUS TP W3YYEHUU BEIIECTB W XUMHUYECKUX peakiui, B (OPMHPOBAHWU U
Pa3BUTHHM TIO3HABATEIHHBIX YMEHHA M WX TMPUMECHCHHH B y4eOHO-TIO3HABATEIHHOU U
y4e0HO-HCCIIeI0BATENIbCKON IEITETbHOCTH, OCBOCHHUH MTPaBUII O€30MacHOT0 00paIleHus
C BEIIECTBAMU B IMOBCETHEBHOMN KU3HHU.

[Ipy wm3yyeHMM XMMHM Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa30BaHUsA Ba)XHOE
3HauY€HUE MPUOOPENH TaKHUE 1eJIU, KaK:

dbopMupoBaHHE  UHTEIUICKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHMYECTBY, CaMOCTOSITEJILHOMY TPUHATHIO PEHICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

HaIpaBJICHHOCTh OOYYEHHUs HAa CUCTEMATHYECKOE MPUOOIIEHHE O0YyYaroluXCs K
CaMOCTOSITENIbHOM TMO3HABATENIbHON JIEATEIHHOCTH, HAyYHBIM METOJaM TO3HAHHUSA,
(opMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

obOecrieueHue yCJIOBUM, CIOCOOCTBYIOMMNX MPUOOPETEHUIO O0YUAIOIIMMUCS ONbITa
pa3HOOOpa3HON NEATENbHOCTH, TMO3HAHUS W CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIINH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE ISl PA3JIMYHBIX BUIOB
JeSITeTbHOCTH,

dbopmupoBanue o01Iel PyHKITMOHATIBEHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B
TOM YHCJIE YMEHUM OOBSICHATH U OLICHUBATH SIBJICHUSI OKPYIKAIOIET0 MUPA, UCTIOIb3YS
3HAHWS W ONBIT, TOJYYCHHBIC TPH W3YYCHUU XUMHH, TMPUMEHATh UX TPH PEIICHUU
npo0JieM B IOBCETHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH;

dbopmMupoBaHre y OOydYarOmUXCd TYMAaHUCTUYECKUX OTHOIICHHMA, MOHUMAaHHS
[IEHHOCTH XHUMHUYECKUX 3HAHUM IS BBIPAOOTKHA HSKOJOTMYECKH I€JIeCO00pa3HOro
HOBEJIEHUS B OBITY U TPYAOBOM AESATENLHOCTH B LEISX COXPAHEHHUS CBOETrO 370POBbS
1 OKPYKaroIlel NPUPOJHOMN CPENBL;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCITMTAHUIO Ha OCHOBE YCBOEHHUS OOILIEUETOBEUECKUX LIECHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUINIET0 00yUYeHHS.

OO0miee 4uCIO YacoB, PEKOMEHJIOBAHHBIX IJIsi M3Y4YeHUs XUMUHU, — 136 4acos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).



COIEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/IbHbIE XUMUYECKHE MOHITHSA

[Ipenmer xumun. Ponp XuMuM B )KU3HU 4elIOBEKA. XMMHSL B CUCTEME HayK. Tena
U BeriecTBa. @U3NUeCKre CBONCTBA BEIIECTB. ArperaTHoOe COCTOsSHUE BellecTB. [lonaTue
0 MeToAax IO3HaHMS B XWMMHUH. YucThle BemiecTBa M cMmecd. CrocoObl pa3aeieHus
CMeceH.

ATOMBI U MOJIEKYJIbl. XUMUUYECKHUE 3JIeMEHThI. CUMBOJIbI XUMHUECKUX DJIEMEHTOB.
[IpocTeie U clIOKHBIEC BelIeCTBA. ATOMHO-MOJICKYJIIPHOE YUEHHUE.

Xumudeckas ¢dopmyrna. BaleHTHOCTh aTOMOB XWMHYECKHX JJIEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTEIBbHAs aToMmHas Macca. OTHoOcHTENIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi J0JIs1 XMMUYECKOTO 3JIEMEHTa B COCTUHEHUH.

KosnmuaecTBo BeniectBa. Mok, MosnsipHast Mmacca. B3auMocCBsI3b KOJIMUECTBA, MacCChl
W 4YWClia CTPYKTYPHBIX €AWHUIl BemlecTBa. PacdeTsl mo ¢dopmyliaM XUMHUYECKHUX
COCTUHEHUH.

duszndecKkue U XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakius U e Mpu3HaKu. 3aKOH
COXpaHEHHSI MacChl BEIIECTB. XUMHYECKUE ypaBHEeHHS. Knaccudukamums XUMHUIECKUX
peakiuii (coeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuu sKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCyI0oH, MNpaBwiaMu padoTel B J1adopaTopuu U
npuemMaMu oOpalleHust ¢ JIabopaTOpHbBIM OOOPYJOBAaHUEM, H3YyUYEHHE M OINHUCAHUE
(bu3UYECKNX CBOMCTB 0Opa3IlOB HEOPTraHUUECKUX BEIIECTB, HAOMIOACHUE (PU3UUECKUX
(rutaBiIeHHE BOCKA, TassHUE JIbJA, PACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHJEHCAUs
BOAbI) M XMMHYECKUX (TOpEHHE CBEYM, NPOKaJMBAHUE MEIHON IPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHUCJIOTOM) SIBJCHWH, HAOJIIOJEHUE M OINKUCAHHUE IMPU3HAKOB
MPOTEKaHUS XMMUYECKHX peaklMil (pas3liokeHue caxapa, B3aUMOJECHCTBHUE CEPHOMN
KHCIIOTBI € XJIOpHJIoM Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kee3a ¢ pacTBopoM coiu menu (II), uzydenne cnoco6oB pazaeneHus
cMecel (C TOMOIIBIO MarHurta, (UIbTpPOBaHUE, BbIMApUBAHUE, JUCTUIUISLIMS,
xpomatorpadusi), MPOBEICHUE OUYUCTKU MOBAPEHHOU COJIM, HAOJIOICHUE U OMHCAHUE
pe3yabTaTOB MPOBEICHUS OMbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHSI MAacChl,
CO3/IaHHE MOJIeJIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

Bakneiimne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bozmyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 35eMeHT U TpoCcToe BEIIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3NYEeCKUe M XUMHUYECKHE CBOWCTBA (peakiuu
ropeansi). Oxcupapl. [lpumenenuwe kucimopoaa. CrocoObl TOMYYEHHUS KHCIOPOAA
B JlabopaTopu M TPOMBINUIEHHOCTH. KpyroBopor kuciopoma B mpupoge. O30H —
aJUTOTpOITHAS MOAUUKAIINS KACIOPOa.



TennoBoit 3pPexT XuMUIECKoil peakinu, TEPMOXUMHUECKUE YPABHEHUS, SK30- U
SHIOTEPMUYECKHUE peaklnu. TOIIMBO: YIroib U METAH. 3arpsi3HEHUE BO3AyXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CJIOS.

Bonmopon — anemeHT M mpocroe BemecTtBo. Haxoxaenue Bomopona B HpPUPOLE,
buznUecKkrue u XUMUYECKAE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToydeHus. KucaoTel u
COJIH.

MountsipHblit 00beM ra3oB. PacyeTsl 0 XMMHYECKUM YPaBHEHUSIM.

dusnueckne cBoKMCTBa BOABL. Bona kak pactBopurens. PactBopel. Hackimennsie u
HEHACBIIICHHBIE PACTBOPHI. PAaCTBOPHUMOCTH BEIIECTB B BoAE. MaccoBast 107151 BEIECTBA B
pactBope. XuMuueckue cBoiicTBa Boabl. OcHOBaHus. Pojib pacTBOPOB B MpUPOJIE U B
AKU3HU YyenoBeka. KpyroBopoT BoAbl B IpUpOIE. 3arpsi3HEHUE MPUPOAHBIX BoJI. OXpaHa
Y OYMCTKA MPUPOHBIX BOJI.

Knaccudukanusa ©Heopranudeckux coenuHenuid. Oxcuasl.  Krnaccudukarms
OKCHJIOB: cojeo0Opasyromue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbie) U
HecoseoOpaszytomue. Homenknatypa okcuoB. du3nyeckue U XUMHUUYECKUE CBOMCTBA
okcuaoB. [lomydyeHne OKkCcHuIoB.

OcHoBanus. Knaccudukaius OCHOBaHUI: IIEJI0YM U HEPACTBOPHUMBIC OCHOBAHMS.
Homenknatypa ocHoBaHuii. @PuU3NYECKHE W XHUMHUYECKHE CBOWCTBA OCHOBAHUU.
[Toydyenrne ocHOBaHMM.

Kucnotel. Knaccuduxamus xucnor. Homenkmarypa kucior. Dusmyeckue
Y XUMUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCTH MeTtaiioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiarypa coneil.

du3nUecKue W XUMHUYECKHE CBOMCTBa cosiel. [lomydeHue comne.

I'eneTnyeckas CBsI3b MEXKIY KJIIACCAMHU HEOPTAHUYECKUX COCIUHECHUM.

Xumuueckuu 3KCnepumenm:

KAUECTBEHHOE OIPEIEICHUE COACPKAHUSA KHCIOpPOJa B BO3AYXE, IOJIYUYEHUE,
coOupaHue, pacrno3HaBaHWE W H3YYEHUE CBOWCTB KHUCIOpOJa, HaOIIOJeHUE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJAOM U YCIJIOBHSI BO3HUKHOBEHHUS U MPEKpaIICHUs
ropenus (Tokapa), 0O3HaKOMJICHHE C oOpasllaMH OKCHJIOB U ONMUCAaHUE MX CBOWCTB,
MoJIydYeHue, coOMpaHue, pacro3HaBaHWE M HM3YyYEHHE CBOMCTB BOAOpOAa (TOpEHHE),
B3auMojielicTBue Bojopona ¢ okcuaoMm Meau (II) (BO3MOXKHO HCIIOJIB30BaHUC
BUJICOMATEPUANIOB), HAOIIOJICHUE O0O0pa3lloB BEIIECTB KOJWYECTBOM 1  MOJb,
HCCJIEIOBaHHE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3NIUYHONW PaCTBOPUMOCTHIO,
[IPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHOW MaCCOBOM J10JIEW PACTBOPEHHOIO BELIECTBA,
B3aMMOJICCTBHE BOJIbI C METaNIaMH (HATPUEM U KaJIbLIMEM) (BO3MOXHO MCIIOJIb30BAHUE
BUIEOMATEPUATIOB), UCCIEAOBAaHUE OOpPA3I[0OB HEOPTaHMYECKUX BEIIECTB Pa3TUYHBIX
KJIACCOB, HAOJIOJIEHWE W3MEHEHHUS OKpAacCKM HHAMKATOPOB B PACTBOpPAX KHUCIOT
U 1eJI0uel, n3yueHue B3aumoaencteus okcuaa meau (1) ¢ pactBopom cepHOit KMCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKIIUN HEUTPAIN3ALIUH, I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJIHOTO METajla JAPYTMM M3 PacTBOpa COJHU, pPEIICHUE



JKCIIEPUMEHTAJIBHBIX 3a/1ad 0o TeMe «BaxkHelmme KIacchl HEOPraHWYECKUX
COEIMHEHUI.

IMepuoagnueckui 3axkoH u Ilepuoanyeckas cucrema xummuyeckux iemenros ..
MenaesieeBa. CrtpoeHue aromMoB. XuMHYeCKass CBA3b. OKHCIAUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[lepBbie MOMBITKU KJIACCU(DUKAUKM XMMUYECKUX 3jIeMeHTOB. [loHsaTHE O rpyIimax
CXOJIHBIX JIEMEHTOB (IIIEJIOYHBIC U IIEJIOYHO3EMEIbHBIC METAJUIbI, TAJIOT€HbI, MHEPTHBIC
rasbl). DJIEMEHTBI, KOTOPBIE 00pa3yroT aM(OTEepHbIE OKCUJIBI U THAPOKCHUIBI.

ITepuonnueckuii 3akoH. [lepuomnueckas cucrema XUMHYECKHUX 3neMeHTOB JI.M.
MenneneeBa. Koporkomepuoanas u jaauHHonepuogHas ¢opmbel Ilepuoamdeckoit
cucTeMmbl xuMudeckux snemeHToB .. Menaeneesa. [leproast u rpyrinbl. Pu3ndecKkui
CMBICJI TTIOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.

Ctpoenue aromoB. CocTtaB atomHbIX sigep. M3oTombl. DnekTpoHbl. CTpoeHHE
AJICKTPOHHBIX 000JI0YEK aTOMOB IepBhIX 20 XUMHUUECKUX 3jeMeHTOB Ileprnoamdeckoit
cuctembl .M. MeHnneneeBa. XapaKTEpUCTHKAa XHMHUYECKOTO JJIEMEHTa II0 €ro
nonoxenuro B [lepuoanueckoint cucreme [I.11. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajdyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO TpylmnaM M IepuojaaM. 3HA4YCHUE
[lepuoanueckoro 3akoHa u lleproaMyYeckord CHUCTEMBI XHUMHUYECKUX SJIEMEHTOB IS
pa3BuUTHA HAyKU U npakTuku. (.M. MeHeneeB — y4eHbIN U rpaKJaHVH.

Xumuyeckass cBsizb. KoBajeHTHas (ToJisipHass U HEMOJSIpHAsi) CBSA3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKHCIUTEILHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl
OKHCJICHUS M BOCCTaHOBJICHHUA. OKMCIUTEIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuu 3KCnepumenm:

u3yyeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJIECHUCTBHE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHUCJIOT U MIEJIOYeH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiivii (ropeHue,
peaKIuu pa3oKeHus, COSTUHEHHUS).

Mesicnpeomemuvie ces3u

Peanuzamuss MEXINpPEIMETHBIX CBSI3€d TpM H3YYEHUM XHUMHUU B 8§ KJacce
OCYILIECTBIISIETCS YEPE3 UCTIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHM, TaK
U TIOHSTHUH, SBISIOMIUXCS CHUCTEMHBIMHU [JIi OTIEJBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YyHOI'O ITMKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC TIOHATHUS: HAYUYHbIA (paKT, TUIIOTE3a, TEOPUSs, 3aKOH,
aHaju3, CHUHTE3, KIaccupuKaius, TMepUOJUIHOCTh, HAONIOACHUE, HKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuKa: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, HU30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJCKTPUUYECKUM 3apsij, BEIIECTBO, TelIo, 00beM,
arperaTHoe COCTOSIHUE BEIIECTBAa, ra3, (PU3MYECKHUE BEIMYMHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHEThI, 3Be3/1bl, COJHIIE.



buonorus: poTocunTes, npixanue, buocdepa.
['eorpadus: aTrmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIC IMOPOIBI, TOJIC3HBIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.
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BemecTBo M1 XMMHYecKasi peakuus

ITepuonnueckuii 3akoH. [lepuomnueckas cucrema XUMHYECKHUX 3ieMeHTOB JI.M.
MenpneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX
3JIEMEHTOB IMEPBBIX TPEX NEPUOAOB, KAIHS, KAJIBIUA U UX COEAUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B [leproanyueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THUIIBI KPUCTATUYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMIETKH MW BHUIA
XUMHUYECKOU CBS3H.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUUYECKHUE
CBOMCTBA BEMIECTB, OTHOCAIIMNXCS K PA3JIUYHBIM KJIACCAM HEOPraHUYECKUX COCTUHEHU,
TEHETUYECKas CBSA3b HEOPraHMYECKUX BEILECTB.

Knaccudukanms XUMHUYECKMX peaklMi MO Ppa3dyHbIM MpU3HAKAM (IO YUCITY
1 COCTaBY YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY (D PEKTyY, M0 U3BMEHEHUIO
CTENEHEH OKHUCJICHHS XHMHUYECKHX OJJIEMEHTOB, IO OOpaTMMOCTH, MO YYaCTHUIO
KaTanau3aropa). IK30- U S9HJAOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHECHHUSI.

[lonsiTue o0 ckopocTH XUMHUecKol peakuuu. [loHsTne 00 00paTUMBIX
U HEOOpaTUMBIX XMMUYECKHX peakiusX. [IoHsATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonarne o karammsze. IloHsTHE O XMMHYECKOM paBHOBeCHMU. DaKTOPHI,
BIIASIFOIIME HA CKOPOCTh XUMUUYECKOU PEAKIIUU U TTOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkuuu, AIEKTPOHHBIN OaytaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM peakuuu. CocTaBleHNEe YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIU C UCIOIB30BaHUEM METO/1a SJIEKTPOHHOIO OajaHca.

Teopust HNEKTPONUTHYECKON AUCCOLUUALUH. JIEKTPOJUTBI U HEDJIECKTPOJIUTHI.
Karnonsl, aHuoHbl. MexaHW3M JuCCOLMALMM BELIECTB C PA3JIMYHBIMU BUJIAMHU
XUMUYeCcKo# cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakuun noHHOro oOMeHa. YCJIOBHUSI MPOTEKAHHWS pPeaklMii HMOHHOro OOMEHa,
MOJIHBIE U COKpAIICHHBIE HOHHBIE ypaBHEHHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUNA H
COJIEM B CBETE MPEACTABICHHUIN 00 AJIEKTPOJUTHUECKON auccoruanuu. KauecTBeHHbIE
peakunu Ha HoHbL. [IoHSATHE O THIpPOIN3E COJIEH.

Xumuueckuil IKCnepumenm:
O3HAKOMJIEHUE C MOJICTSIMU KPUCTANTMYECKUX PEIIETOK HEOPraHMYEeCKUX BEIIECTB
— METAJJIOB U HEMETAIIOB (TpaduTta 1 anmasa), CI0KHBIX BEUIECTB (XJI0puaa



HATpHs), UCCIIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMK OT BO3JICUCTBUS
pa3auyYHbBIX (HAKTOPOB, HCCIIEIOBAaHUE 3SJIEKTPOIMPOBOAHOCTH PAaCTBOPOB BEIIECTB,
mpolecca TUCCOLMAIMU  KHUCIOT, IIenoueid W cojiei (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHUAIIOB), MPOBEJICHUE OMBITOB, WIIIOCTPUPYIOMIUX MPU3HAKH TMPOTCKAHHMSI
peaknmii HOHHOTO oOMeHa (oOpa3oBaHUE OCAJKa, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJIBI),
OTIBITOB, WJUTIOCTPUPYIONINX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
(ropeHue, peakIM PA3NOKCHHS, COCAMHCHHS), pPACIO3HABAHME HEOPTaHUYECKUX
BEIIIECTB C TTOMOIIBIO KAY€CTBEHHBIX PEAKIIUi Ha MOHBI, PEIICHUE YKCIIEPUMEHTATBHBIX
3aad.

HemeTanibl 1 HX cOeIMHEHUSA

OO1as xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEePHbIE
cTerneHu okuciieHus1. CTpoeHue u pU3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOTEHOB.
XUMHYECKHE CBOMCTBa Ha MpuUMepe Xjopa (B3auMOJACHCTBHE C MeTaJlJIaMu,
HeMeTaulaMH, 1enodamu). Xinoposogopoa. ComnsiHas KUCIIOTa, XUMUYECKHE CBOWCTBA,
NOJIyYeHHUe, MpUMeHeHue. [lelicTBue Xjaopa U XJIOPOBOJOPOA HA OPraHW3M YEJIOBEKa.
Baxueimme x10puabl 1 UX HAX0XKACHUE B IPUPOJE.

O61as xapaktepuctuka 31eMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpPHbIE CTEIIEHH OKUCIICHUS.

Crpoenne U (pU3MUECKUE CBOMCTBA MPOCTHIX BEHIECTB — KHCIOPOJAa U CEPBHI.
AmnorpornHbie MOAUGUKAIIMM KHUCIOpOoJa W cepbl. XUMHUYECKHE CBOMCTBA CEpBHI.
CepoBoniopoJ, cTpoeHUE, (PU3NYECKUE M XUMHUYECKHE cBoiicTBa. OKCHIbI Cepbl Kak
MPEACTABUTENN KHUCIOTHBIX OKCHIIOB. CepHas KHUCIOTa, (pU3MYECKHEe U XUMUYECKHE
CBOMCTBa (00IIME KaK MPEJCTAaBUTENS Kilacca KUCIOT U crieruduyeckue). XUMHUIeCKUe
peakinu, Jiekalle B OCHOBE MPOMBIIIJIEHHOTO C0CcO0a MOJYyYEHHs] CEPHON KHUCIIOTHI.
[Ipumenenue. Conu CEpHOM KHUCIOTHI, KA4eCTBEHHAsl peakiusi Ha CyJb(aT-uOH.
Haxoxnenune ceppl WM €€ COEAWHEHUW B mpupoae. XHUMHUUYECKOE 3arpsi3HCHUE
OKpY’Kalollled Cpe/ibl COENUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIU, 3arpsA3HEHUE BO31yXa
¥ BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPALLEHHUS.

OO01ast XxapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepPHbIE CTEIIEHH OKUCIICHUS.

A30T, pacmpocTpaHeHHE B MNpUPOAE, (PU3NYECKME U XUMHUYECKHE CBOICTBa.
KpyroBopor a3zora B mpupoje. AMMHak, ero (pu3nuecKkrue U XUMHYECKHE CBOWCTBA,
noiyuenrne u npumeHeHue. Conau  aMMOHHMS, UX (U3HYECKHE U XHUMHYECKHE
CBONCTBa, npuMeHeHre. KauecTBeHHas! peakius Ha MOHbI aMMOHUS. A30THAsI KUCJIOTa,
ee nmoiydeHue, Gu3ndecKrue U XUMUIECKre CBOMCTBA (00IIMe Kak MPEeICTaBUTEINS Kilacca
KUCIIOT U crnenuduueckue). Mcnonb3oBaHWe HUTPATOB U COJIEH aMMOHHUSI B KayecTBe
MUHEpAIbHBIX  yA0OpeHud. XHUMHYECKOE 3arpsi3HCHHE  OKPYXKAIoIEeH  Cpesbl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE 10U, 3arpsi3HEHUE BO3AyXa, IOYBLI U BOJIOEMOB).

®ochop, amrorporubie Momudukanuu ¢ocdopa, GUNUECKUE U XUMHUUYECKHE
cBorictBa. Oxcun dochopa (V) u dbocdhopHas kuciora, GU3HIECKUE U XUMUUYECKUE
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CBOICTBa, nonydenue. Mcnonb3oBanue pocdaroB B KayecTBE MUHEPATIBLHBIX y100pEHUIA.

OO1as xapakrepuctuka 31eMeHToB [V A-rpynmbl. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHbIe CTETICHU OKUCIICHHUS.

Yrnepon, aquioTponHble MOAU(PUKALIMY, pACIPOCTPAHEHUE B IPUPOE, (hrU3nuecKue
U XUMHUYecKHue cBoicTBa. Ancopbums. Kpyrosopor yriepona B mpupone. OKcuisl
yriaeposaa, ux GU3NYecKue U XMMHUECKHE CBOMCTBA, JACUCTBUE HA YKUBbIE OPraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHUE. DKOJIIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIE C OKCUIOM YTJIepo/ia
(IV), rumote3a ri00aapbHOTO MOTEIUICHHS KJIMMaTta, MapHUKOBBIA 3(dekT. YrompHas
KHCJIOTa U €€ COJIU, UX (PU3NUECKHE U XUMUUECKHE CBOMCTBA, TIOJYyUYEHUE U IPUMEHEHHE.
KauecTBennas peakuusi Ha kapOoHaT-uoHbl. Vcmonb3oBaHue KapOOHATOB B OBITY,
MEAMILINHE, TPOMBILIUIEHHOCTH U CEIbCKOM XO35IHCTBE.

[lepBoHayanbHble TOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COCTUHEHHSIX
yraepoaa (MeTaH, 3TaH, ITHJEH, alleTWICH, 3TaHOJ, TIUIEPUH, YKCYCHAas KHUCIOTA).
[IpupoaHbIe HCTOYHUKH YTJIEBOAOPOJIOB (Yrojb, IPUPOIHBIN Ia3, HEPTH), MPOAYKTHI UX
nepepaboTku (OEH3MH), KX POJIb B OBITY U POMBIIIEHHOCTH.

[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUPaAX, OeNKax, yrieBojaax — U UxX
pOJIM B JKM3HM 4YeJoBeka. MaTepuanbHOE €JMHCTBO OPraHUYECKHX U HEOPraHMYECKUX
COCTUHEHUH.

KpeMuuii, ero (pusnueckue 1 XMMUYECKHE CBOMCTBA, MOJYyYEHUE U MPUMEHEHUE.
CoenuHenus kpeMHusi B npupoae. O6mue npencraBiaeHus o0 okcune kpemuus (IV)
U KpemMHHeBOW kucinore. CHIMKAThl, WX HCIONb30BaHHE B OBITY, MEAUIIMHE,
IPOMBILUIEHHOCTH. BaxkHeilne cTpouTeabHble MaTepHalIbl: KEpaMHUKa, CTEKIIO, LIEMEHT,
O6etoH, kene3o0eroH. [IpobGimeMbl 0€30MacHOTO HWCIMOJIB30BAHUS  CTPOUTEIHHBIX
MaTEpUaIOB B MOBCEAHEBHOMN KU3HMU.

Xumuueckuu 3KCnepumenm:

U3ydYeHHe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOMW KHCIIOTHI,
MPOBE/ICHHE KAaYECTBEHHBIX PEAKLIMN Ha XJOPUI-MOHBI U HAOJIOIEHHE MPU3HAKOB HMX
MPOTEKaHUs, ONBITHI, OTpa)karolue (PU3NYECKUEe U XMMHYECKHUE CBOWCTBA TaJIOT€HOB
U UX COCAMHEHUH (BO3MOYKHO HCIIOJIb30BAHHME BUEOMATEPHUAJIOB), O3HAKOMIIEHHE C
oOpa3naMu  XJIOpUAOB (TaJIOT€HUIOB), O3HAKOMJICHHME C oOpa3llaMu cepbl U ee
COETMHEHUSIMH (BO3MOKHO MCIOJIB30BaHUE BUEOMATEPHAIIOB), HAOIIOACHHE Tpoliecca
oOyTJIMBaHMS caxapa MoJI IeWCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3YyUCHUE
XUMUYECKUX CBOMCTB pa30aBIECHHON CEpPHOW KHUCIOTHI, MPOBEIECHUE KaueCTBEHHOU
peakuuu Ha cyib(ar-uoH U HaONIOJCHUE MpPHU3HAKA €€ MPOTEKaHWUs, O3HAKOMJICHHE
¢ (¢u3MYEeCKMMHU CBOWCTBaMHM a30Ta, ¢ochopa HU HUX COCAUHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE BHUCOMATEpUAIOB), 00pa3ilaMu a30THBIX U (POCPOPHBIX YyIOOPEHUIA,
noJiyuyeHue, coOupaHue, pacro3HaBaHHE M M3yUYEHUE CBOMCTB aMMHUaka, MPOBEJICHUE
KaueCTBEHHBIX pPEaKIMil Ha MOH aMMOHHUSA U (pocdaT-MOH W M3yyeHUE MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHUCTBUE KOHUECHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MEJIbIO
(BO3MOHO HCIIOIB30BAHUE BUIEOMATEPUATIOB), U3yUECHHUE MOJICNIE KPUCTATNIMYECKUX
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pemeTok anMaza, rpaduta, dyiepeHa, O3HAKOMJICHHE C TPOIECCOM afcopOIuu
PacTBOPCHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM H YCTPONCTBOM IPOTHBOTa3a,
MOJyYeHHe, COOMpaHWe, paCIO3HABAaHHE W HM3YYCHHE CBOWCTB YTJICKHCIOrO Ta3a,
MPOBEICHUEC KAaYeCTBEHHBIX PEAKIMH Ha KapOOHAT W CHJIMKAT-UOHBI M HU3ydYCHHE
NPU3HAKOB  HMX  TNPOTCKaHHWS, O3HAKOMJICHHE C  MPOAYKIMEH  CHIMKATHOU
HPOMBIIIJICHHOCTH, PEIICHUE O3KCICPUMEHTAIBHBIX 3amad 1o TeMe «BaxkHeime
HEMETAaJUIBI U MX COCTUHCHHUSI.

MeTaJuibl M X COEIMHEHUA
OO0mas XapakTepUCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM UX
nonokenus B [lepnogunueckoi cucrteme xumnueckux 3ieMenToB .M. Menneneesa n
cTtpoeHusa atoMoB. CTpoeHne MeTamuioB. MeTtammnyeckas CBSI3b M METaJuIMYecKast
KPUCTAUIMYECKAsT PEIIETKA. OJEKTPOXUMHUYECKUM PAA  HANpsDKEHWH  METaJlJIOoB.
duznyeckre 1 XUMUYECKUE CBOMCTBA METAJIIOB. O0I1IKE cIOCOOBI MOTYYEHUSI METAJIIOB.
[TonsiTve 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBbl
(cTanb, yyryH, JIOpaJIFOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBILIUIEHHOCTH.

[[lemounble MeTaUIBL: TOJNIOXKEHWME B llepruoamyeckor cUCTEME XHUMHUYECKUX
anemenToB JI.M. MenneneeBa, CTpO€HHE HX aTOMOB, HAaxOXJIECHUE B IIPUPOJE.
du3znyeckre W XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus W Kanus). Okcuuabl u
TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHne MEea0uHbIX METaIOB U UX COCIMHEHU.

[Ilenouyno3eMeNnbHBIE METAIIIBI MArHUWA W KAJIBIIUMHI: TTOJ0XKeHHE B [leproanueckoi
cucTeMe XUMHUYeCKUX d1eMeHToB [[.M. Menneneesa, CTpoOEHUE UX ATOMOB, HAXOKICHHUE
B npuponae. OHU3NYECKUE U XMMHYECKHME CBOWCTBA MarHus M KaJblMs. BaxkHeimmne
COEIUHEHUS Kaiublusl (OKCHJA, TUAPOKCUA, coiM). KecTKOCTb BOABI U CIOCOOBI €€
YCTPAHEHMUS.

AsroMuHAN: ToN0keHue B [leprnonnueckoit cucteMe XuMuiyecknx anemeHtos . 1.
MenneneeBa, CTpOEHHE aToMa, HaXxOXKAeHUE B mnpupone. OPu3nueckue U XUMHYECKUE
CBOMCTBA aTFOMUHUS. AM(POTEpHBIC CBOMCTBA OKCHIA U TUJIPOKCUJIA aTFOMUHUS.

Keneszo: monoxenue B llepuoandeckor cucTteMe XUMHYECKUX 3yeMeHTOB JI.U.
MenneneeBa, CTpOEHHE aTOMa, HaxOXKJIeHUE B npupone. Pusznueckue u XUMUYECKHUE
cBOMcCTBa kene3a. Okcuabl, TuAPOKCcuanl U conu xene3a (I1) u sxenesa (I11), ux cocras,
CBOWCTBA U NOJyYECHHE.

Xumuueckuii skcnepumenm:

O3HaKOMJICHHE C 00pa3llaMu METAJUIOB U CIJIABOB, UX (PM3UYECKUMHU CBONCTBaMH,
U3YUEHHUE  PEe3YyJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXXHO  HCIIOJb30BaHUE
BHJICOMATEPHUAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA KAJIBITUS U HATPHS C BOJOM
(BO3MO’KHO HCIIOJIb30BaHUE BUCOMATEPUAIIORB), UCCIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
MpoIecca TOPEHUs Kele3a B KUCI0po/ie (BO3MOKHO UCIOJIb30BAHUE BUEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIMi Ha MOHBI (MarHUsl, KJIbITUS, AJTFOMUHUSI,
nuHka, xenesza (II) u xenesa (II1), menau (II), HaOMIOAEHNE W ONMKMCAHUE MPOLIECCOB
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OKpalIMBaHUS TUIAMEHU MOHAMU HATPUs, KISl U KabIUs (BO3MOKHO MCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCICAOBAaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMHUHUS
TUAPOKCUIA I[MHKA, PEUICHHUE SKCIEPUMEHTANBHBIX 3ajady 1o Teme «Baxueliue
METAJUIBI U KX COECTUHEHUS.

XuMHA U OKPY:Kal0LIas cpeaa

BemectBa u MaTepuanbl B TOBCEJHEBHOM J>KM3HU uYenoBeka. besomacHoe
WCIIOJIb30BaHUE BEIIECTB M XHMMHUYECKHX peakuuid B ObiTy. IlepBas momoins mnpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSAX.

XVUMUYECKOE 3arps3HEHHE OKpYyXaromiel cpeasl (mpedenbHas JOMycTUMAast
KoHIeHTpanus BemecTB (nanee — IIJIK). Ponb XuMum B pelIeHHH HKOJOTHYECKUX
pOOJIEM.

Xumuueckuil IKcnepumenm:
HW3yuyeHHe oO0Opas3oB MaTepuaioB (CTEKIO, CIUIABbl METaJUIOB, ITOJMMEPHBIC
MaTepUaIbl).

Meorcnpeomemmuvie ceazu

Peanmnszanuss MeEXNpeIMETHBIX CBS3€M NpU HM3yYeHUM XUMUHA B 9 Kiacce
OCYIIECTBIISIETCS YEpe3 UCIIOJIb30BAHNE KaK OOILIUX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK
U TIOHSTHH, SIBISIOMIUXCS CUCTEMHBIMH JUIS OTACNBHBIX TPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIE IOHATHSA: Hay4YHbIN (aKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHalW3, CHUHTE3, KIacCUPUKaLUs, TEPUOJUNIHOCTh, HAOMIOIEHNE, SKCIEPUMEHT,
MOJICIMPOBaHUE, M3MEPEHHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PQPEKT, TEeXHOJIOTHS,
MaTepHabI.

dusuka: maTtepusi, aToMm, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUH 3apsil, MPOBOJHUKH, MOJYNPOBOIHUKH,
IUDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKas PELIETKa, CIUIaBbl, (U3NYECKUE
BEJIMUMHBI, CAWHUIIBI W3MEPEHHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JbI,
CounHize.

buonorus: ¢otocuntes, apixaHue, Ouocdepa, HIKOCHUCTEMA, MHHEPAIbHBIC
yA0OpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPATbl, TOPHBIE MOPOJIbI, IMOJE3HBIC
MCKOTIaeMBbI€, TOTUIUBO, BOJHBIE PECYPCHI.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

M3yuenne XMMUM Ha ypOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUs HAIpPABICHO Ha
JOCTHKEHHE OOYYarOIIMMMCS JIMYHOCTHBIX, METApPEAMETHBIX M  IPEAMETHBIX
pE3yJIbTaTOB OCBOEHUS YYEOHOTO IIpEeaMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 00IIIeT0 00pa3oBaHMsI
JOCTUTAIOTCSI B XOJe OOyYeHHs XUMHUU B CIUHCTBE Y4YeOHOHW W BOCIHUTATEIHLHOU
JESTEIIEHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSATHIMH B OOIIECTBE IIPaBUIAMHU 1 HOPMaMH
MOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTO3HAHUS, CAMOPA3BUTHS U COIIMATU3AIIUU
oOyyJaronmxcsi.

JInuHOCTHBIE pe3ybTaThI OTpaxaroT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBATBhCSI CHCTEMOW IMO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIMA W PACIIAPEHUE
OTIBITa JACATEIHPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILUEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY H
HayYHOMY HacCJe1I0, IOHUMaHUS 3HAYE€HUSI XUMUUECKON HayKH B )KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOW HWH(MOpManuendn o mNepeaoBbIX
JOCTHKEHHSIX U OTKPBITUSAX MUPOBOM M OTEUECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpa’kIaHCKOT0 BOCTIUTAHMS:

MPEACTABICHUS O COLMATIBHBIX HOPMaX U MPABUIIAX MEXIMYHOCTHBIX OTHOILIEHU B
KOJIJIEKTUBE, KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO IMOJIE3HOU, yueOHO-
UCCJIEI0OBATENBCKOM, TBOPYECKOM M JPYrMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTHM  MpPU  BBINOJIHEHUH  YYEOHBIX,
MO3HaBaTEJIbHBIX 3aJ1a4, BBIMOJHEHUH XUMHUUYECKUX 3KCIIEPUMEHTOB, CO3JJaHIUH YUeOHBIX
MIPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHMIO M B3aMMOINOMOIIM B TPOLECCE ITOU
y4eOHOM JesATEeIbHOCTH, TOTOBHOCTH OLEHUBATH CBOE MOBEJCHHE M MOCTYNKH CBOMX
TOBAapHILEd C NO3UWLMK HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEAICTBUU IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 IO3HAHMS:

MHUPOBO33PEHYECKUX TMPEACTABICHUM O BEIIECTBE M XHUMHYECKOW pEaKluH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOIIUX OCHOBY
JUTSI TIOHMMAaHUsI CYITHOCTH HAay4YHOW KAapTHUHBI MHpA, MPEICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AUMOCBS3X UeI0OBeKa C MPUPOAHON Cpesioi, O
POJI XUMHH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEH;
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IIO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJyYEHHWE HOBBIX 3HAHUM 110
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHUS HA0JI0/1aeMbIX TIPOIIECCOB U SIBJICHHUIA;

[03HABATEJIbHOM, MHMOPMAIIMOHHON M YHUTATENbCKOW KYJIBTYPBl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHON pabOTHI ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU NH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeca K OOY4YeHHI0O M MO3HAHMIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K CaMO00pa30BaHuUI0, MPOEKTHON U MCCIIEA0BATEIbCKON AESITENbHOCTH,
K OCO3HAaHHOMY BBIOOPY HamlpaBJI€HHOCTH U YPOBHS 00y4€HUs B JaJIbHEHIIEM;

4) popMupoBaHus KyJIbTYPbl 310POBbSI:

OCO3HaHUs IIECHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 37J0POBBIM 00pa3 KU3HHU, OCO3HAHUS IMOCICACTBII U HEMPUATHS BPEIHBIX
NpUBBIUEK (YHNOTPEOJICHHS] aJIKOroJig, HApPKOTHUKOB, KypeHHs), HEO0OXOAUMOCTU
coOJItoficHUsl TIpaBUJl 0€30MacHOCTH MpU OOpalleHUd C XUMUYECKMMU BEIleCTBAMU
B OBITY W peaJIbHOM KU3HU;

5) Tpy10BOT0 BOCIMTAHMS:

WHTEpeca K MPAKTHUYECKOMY HM3YyYCHHIO MpodeccHid W Tpyaa Pas3IudHOro poa,
YBOKCHHE K TPYIAy U pe3yjbTaTaM TPYJAOBOM NEATCIHHOCTH, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUHN M0 XMMHUH, OCO3HAHHOTO BhIOOpA WHAMBHUIYAJTEHON
TPAaCKTOPUH TIPOJOJDKCHHUS O0Opa30BaHWS C yYETOM JIMYHOCTHBIX HHTEPECOB
U CIOCOOHOCTH K XHUMHHM, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH, YCIEIIHOU
MPO()eCCUOHATBHON JIEATETHOCTH W Pa3BUTHS HEOOXOIWMBIX YMEHHM, TOTOBHOCTH
aJanTHPOBATHCS B MTPOGECCHOHAIBHON cpeie;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS

AKOJIOTUYECKH 11€J1eCO00pa3HOTO OTHOIICHUS K MPUPOIE KaK UCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIICCTBOBAHUS, MOHMMAaHUS IIEHHOCTH 3J0POBOTO M 0€30MacHOIO
oOpaza JKW3HM, OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY (PU3HUYECKOMY
U TICUXUYECKOMY 3JI0POBBIO, OCO3HAHMS IIEHHOCTH COOJIIOJCHUSI TpaBUil 0€30MaCHOIO
MOBECHUS MPU PabOTE C BEIIECTBAMH, A TAKKE B CUTYAIUSX, YTPOXKAIOIINX 3I0POBBIO U
YKM3HU JTIOACH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TMOJIydaeMble MNPU U3YYEHUU XUMUHU, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH IMPUPOJHOM CPENOW, NOBBIICHUS YPOBHS
AKOJIOTUYECKON KYJBTYpPbl, 0CO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTUUECKUX MPoOIeM
U MyTEN UX PEIICHUS TOCPEICTBOM METOJ0B XUMUMU;

HKOJIOTMYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATHBI

B coctraBe MeranpeaMETHBIX pE3YJbTATOB  BBIACISIOT  3HAUYUMBIE  JUIsS
dbopMHUpOBaHUS MHUPOBO33PEHUST OOIICHAYYHBIC TMOHATUS (3aKOH, TEOPHSs, MPUHITHUII,
runoresa, (akT, CUCTeMa, IPOIeCC, IKCIIEPUMEHT U JIPYTOe), KOTOPhIE UCIOJIb3YIOTCS
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B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAX M MO3BOJISIOT HA OCHOBE 3HAHUW M3 ITUX
npeaMeToB (OPMHUPOBATh MPEACTABICHUE O LIEIOCTHOW HAay4YHOW KapTHHE MHUpA, U
yHUBEpCcalbHble  y4yeOHble  JeicTBusi  (TO3HABaTeNbHbIE, KOMMYHHKATHUBHBIC,
pEeryJsiTUBHBIE),  KOTOpble  oOecrneunBalOT  (OPMHUpPOBAHHE  TOTOBHOCTH K
CaMOCTOSTENIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOMN A TENbHOCTH.

ITo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIE AeiiCTBHUS
ba3oBble Jornueckue aeicTBUs:

YMEHHUE HUCIOJIb30BATh MPUEMBI JIOTHUYECKOTO MBIIUICHUS MTPU OCBOCHUU 3HAHUU:
pacKpbIBaTh CMBICT XUMHUYECKUX TOHSATUN (BBIACTSATh MX XapaKTEpHbIC MPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBSI3b C JAPYTUMH TOHSITHSMH), HCIIOJIB30BaTh TOHATHS IS
0OBSICHEHUS OT/ACJIBHBIX (DaKTOB M SIBJICHHWM, BBIOMPATh OCHOBAHMS U KPUTECPUU IS
KJIaccu(pUKAIMY XMMHYECKUX BEIIECTB W XHUMHYECKUX pEaKIui, yCTaHaBJIMBATh
MPUIMHHO-CJICJICTBEHHBIC CBS3M MEXKIYy OOBEKTAaMH HM3YUYCHHS, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHIYKTUBHBIC, JETyKTHBHBIC, 1O aHAJIOTMH), MPOBOIUTH BBIBOJBI H
3aKJIFOUCHMUS,

YMEHHE TIPUMEHSATh B TMpOLECCe TO3HAHUS TMOHATUS (IpeAMETHbIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIC) MOJIEIHU, HCIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XHUMHH MOJCJbHBIE MPEACTaBICHUS —
XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUMHUUecKas (popMyiia U ypaBHEHUE XUMUYECKON
peakIuy — MPU PEIICHUH y4eOHO-TT03HABATEIIbHBIX 3a7a4, C YY€TOM 3THX MOJCIBHBIX
MPEJICTABJICHUM BBISIBIIATh U XAPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA HM3Y4YaEMBbIX
00BEKTOB — XHMHYECKHX BEIIECCTB M XUMHYECKHUX PEAKIHH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TPUYUHHO-CIECACTBEHHBIE CBSA3W M IIPOTHUBOPEUYHS B H3y4aeMbIX
MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciaenoBaTeIbCKHue AeliCTBUSA:

YMEHHUE MCIIOJIb30BaTh TOCTABJICHHBIC BOMNPOCHI B KAayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKE B KAYECTBE OCHOBBI JJi1 (POPMHUPOBAHUSI THUIIOTE3bI MO MPOBEPKE
MPABUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUU;

NpUOOPETEHUE OMbITa 1O I[JIAHUPOBAHWIO, OpPraHU3allukd ¢  MPOBEACHUIO
YYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOII0AaTh 3a XOI0M ITPOIIECCa, CAMOCTOSTEIHHO
MIPOTHO3UPOBATH €r0 Pe3yJIbTat, (POPMYyIUPOBATH 0OOOIIICHUS U BBIBOJIBI IO PE3YJIbTaTaM
IIPOBEJICHHOTO OITBITa, UCCAEAOBAHUS, COCTABIISTH OTYET O MIPOJICIIAHHON paboTe.

Pabora ¢ undopmanmeii:

YMEHHE BbIOUPATh, AHATU3UPOBATh U UHTEPIIPETUPOBATH HH(POPMALIHMIO PA3TUYHBIX
BUJIOB M (OpPM TMpPEACTABJICHUS, IOJIYyYaeMyK H3 pPa3HbIX HCTOYHUKOB (HAy4HO-
MOMYJIIpHAsE JTUTEpaTypa XUMHUYECKOTO COJEPKaHMsI, CIPABOYHBIE MOCOOMS, PeCcypcChl
NutepHeTra), KpUTUYECKHM  OLIEHUBATh IPOTUBOPEYMBYID U  HEJOCTOBEPHYIO
nH(OpPMAIIHIO;
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yMEHHE NPUMEHATHh pa3IUyHble METOAbl M 3alpochl MPU TOUCKE M OTOOpe
uH(pOpMAaIIUU U COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOIUMBIX ISl BHITTOJIHEHHS YYEOHBIX U
MO3HABATENbHBIX 3a/lay OINpPECJICHHOIO THUIMla, MNPUOOpEeTeHHe OmbiTa B 00JACTH
UCIOJIb30BaHUSl ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUM,  OBJIAJICHUE
KyJIbTYpPOIl aKTUBHOTO UCTIOIB30BAHUS PA3TMUYHbBIX TIOMCKOBBIX CUCTEM, CAMOCTOSITEIIHHO
BBIOMpATh ONTUMANbHYIO (OpMYy NpelCTaBlICHUS HHPOPMALMK W WILIIOCTPUPOBATH
penaemMbie 3a1a4d HECIIOKHBIMU CXEMaMU, JJUarpaMMamu, IpyruMu popMamu rpaduku
U UX KOMOUHAIIUSIMU;

yMEHUE  HUCIIOJNb30BaTh W aHAJIM3UpOBaTh B Ipolecce  y4yeOHOU
U HCCIEIOBATEIbCKON ACSATENIBHOCTH WH(GOPMAIMIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOT'0 X035MCTBA U TPAHCIOPTA HA COCTOSTHUE OKPYKAIOILIEH TPUPOTHOMN CPEBI.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiiCTBUS:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ nuanora U (WiM) TUCKYCCHUU) TO CYIIECTBY
o0cyx1aeMoi TeMbl, (OPMYJIHPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIHHO BBITTOJHEHHUS
NPEAJIOKEHHON 3a/1a4H;

NpUOOpPETEHUE ONBbITa MPE3CHTAIMK PE3YyJIbTaTOB BBIMOJHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (JIabOpaTOPHOrO OMbITa, JIA0OPATOPHOW padOThl MO HCCIEAOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHHKAaMH I[103HABATEIIbHOU U
UCCJIeIOBATEILCKON JCATENBHOCTH TIPU PEIICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE
ydeTa OoOIIMX MHTEPECOB M COIJIaCOBaHUA MO3ULUN (0OCYXIIeHHs, OOMEH MHEHUSIMU,
«MO3TOBBIE IITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JIEUCTBUM, ONPEACICHUE KPUTEPUEB
0 OIIEHKE Ka4eCTBa BHITIOJHEHHOMN pabOThI U APYTHE);

PerynsiTuBHble YHHBEpPCAJIbHbIe YUeOHbIEC JeHCTBUSA:

YMEHHE CaMOCTOSITEJIbHO OMNpPEAeNATh UEIu JEATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOJHUPOBATH M TP HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeIbHOCTh, BBIOMpPATh Haubosiee A((PEeKTUBHBIE CHOCOOBI pEIIeHHS Y4YeOHBIX U
MO3HABATEIbHBIX  337a4, CAMOCTOSITEIbHO COCTABJIATH WU  KOPPEKTUPOBATH
IIPEJIOKEHHBIM AJITOPUTM JIEMCTBUM IMPU BBINIOJHEHUN 33aHUM C YYETOM IOJYyYECHUS
HOBBIX 3HAHWM 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO pPE3yjbTaTa 3asBJICHHOW LEIU, YMEHUE HUCIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, MPEIJiaraeMbl€ B YCIOBUU 3a/1aHUM.

INPEAMETHBIE PE3YJIBTATHI

B coctaBe mpenMeTHBIX Pe3yJIbTaTOB MO OCBOCHUIO 00S3aTEIHHOTO COJEpKAHUS,
YCTAaHOBJICHHOTO JIaHHOU (henepanbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHBIE
0OyJaronMMuUCsl HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI EUCTBUM, crienuduaeckue s
MIPEAMETHOM 001acTH « XUMHS, BUBI IEATETLHOCTH 0 TIOTYYCHUIO HOBOTO 3HAHMSI, €TO
MHTEPIpPETAINH, TPEOOPa30BAHUI0 M MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX
CUTYyalHUsIX.
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K xonmy oOyuenus B 8 kiacce y oOyuaromerocs OyayT chOpMHUPOBAHbBI
CJIeIyIOIME TPEAMETHBIE PE3YJIbTATHI IO XUMUU:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX TMOHATHUHA: aToM, MOJIeKyJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJIHOPOJHAS U
HEOJIHOPOJIHAsI), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAsi M MOJICKYJIIpHAas Macca,
KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi J0OJIsi XUMUYECKOTO 2JIEMEHTA
B COCAMHEHUHU, MOJIIPHbIA 00BEM, OKCHUJ, KHCIOTa, OCHOBAaHHE, COJb,
AJIEKTPOOTPHUIIATETLHOCTD, CTETIEHb OKHCIICHUS, XUMUYECKasl peaklns, KIacCHPUKAIUI
pEeaKLMii: peaKkMu COCIMHEHHUS, PEAKIIMH PA3JIOKEHUS], PEaKI[MU 3aMEILEHUs, PeaKIun
oOMeHa, 9K30- ¥ SHAOTEPMHUECKHUE PEAKINH, TEIIOBOM 3 (EeKT peakiuu, sapo aroma,
ANIEKTPOHHBIM CIIOM aToma, aToMHasi OpOHUTallb, paguyC aToOMa, XUMHYECKas CBS3b,
MOJISIpHAs M HENOJISIpHAsT KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas J0JIs BellecTBa (MPOIEHTHAsE KOHLEHTPALKs) B pacTBOPE;

WJUTIOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATHN U TPUMEHSThH 3TU
NOHSTHS MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUIsI COCTaBJi€HHUsI (OpPMyJ BEUIECTB U
YPAaBHEHUNM XUMUUYECKUX PEAKLINM;

ONPEAENATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIIECHb
OKHUCJIEHUSI 3JIEMEHTOB B OWHApHBIX COEIUWHEHHUAX, NPHHAIICKHOCTh BEIIECTB K
ONpEEIEHHOMY KJIAcCy COEAUMHEHMH 1o QopmyiaMm, BUA XHUMHUYECKOM CBS3U
(xoBaJIeHTHAs! M MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBath cMbIch [lepuonnueckoro 3akona .M. MeHnneneesa: 1eMOHCTPpUPOBATh
MMOHUMAHUE TEPUOAUYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nonoxeHuss B llepuoguyeckoil cucTeme, 3aKOHOB COXPAaHEHHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUS, 3aKOHA ABOTaipo; OMUCHIBATh U
XxapakTepu3oBaTh TaOnuuyHyro Qopmy Ilepuoandeckoil CHUCTEMBl XHUMHYECKHX
AJIEMEHTOB: pas3iuyaTh IOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «rmoOouyHas
noarpynmna (b-rpynma)», Manbie W OOJbIIHE IEPUOILI, COOTHOCUTH O00O3HAUYCHUS,
KOTOpble uMetoTcs B Tabnuie «llepuogndeckas cuctema XuMudeckux annementos J[. .
MeHnneneeBay C YHCIOBBIMU XapaKTEPUCTHKAaMU CTPOCHHSI aTOMOB XHUMHYECKHX
AJIEMEHTOB (COCTaB U 3apsl sjpa, 00Illee YUCIIO AIEKTPOHOB U pacHpelieieHue UX 10
AJIIEKTPOHHBIM CJIOSM);

KJacCU(PUIMPOBATh  XMUMHYECKHUE  DJEMEHThI, HEOpraHWYecKhe  BELIECTBa,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBYy YYacTBYIOUIMX B PEAKIMM BEILIECTB, IO
TerI0BOMY 3P (DEKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBONCTBA BEIIECTB PAa3TUYHBIX
KJIACCOB,  MOJTBEpP)KJas  ONHCAHUE NpPUMEpPaMU  MOJIEKYJAPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIU;

MPOTHO3MPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTAaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TPEBPALLECHUN B PA3IUYHBIX YCIOBUSX;
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BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MacChl BEILECTB,
MacCOBYIO JOJI0 XMMHYECKOIO 3JIEMEHTa M0 (hopMysie COETUHEHUS, MACCOBYIO OO
BELIECTBA B PACTBOPE, IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

IIPUMEHSITH OCHOBHBIE ONEPALIMN MBICIUTEIBHON NESITEIbHOCTH — AHAIU3 U CUHTE3,
CpaBHEHHE, 00OOIIEHNE, CHUCTEMAaTU3allNI0, KIACCU(PUKALMIO, BBIABICHUE MPUYHMHHO-
CJIEICTBEHHBIX CBSA3€H — Il M3Y4YEHUS CBOMCTB BEIECTB M XMMHUYECKHX PEaKLHUM,
€CTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUSI — HAOJI0JeHUE, U3MEPEHNE, MOIETUPOBAHUE,
AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN);

CJIEIOBaTh MpAaBWJIaM II0JIb30BaHUSI XUMHUYECKOM TMOCYyAOM M J1a0OpaTOpHBIM
0o0Opy/I0BaHUEM, a TaKXKe IpaBWiIaM OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKUUSMH T10 BBIITOJIHEHHIO J1a0OPATOPHBIX XUMUYECKUX OMBITOB 10 MOJIYYEHHUIO U
cOOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOpPOAAa M KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEIEICHHON MacCOBOU JOJIEW paCTBOPEHHOIO BEILIECTBA, IJIAHUPOBATh U
IIPOBOAUTh XUMHUUYECKUE DKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH H
KHCJIOT C IOMOILIBbIO UHUKATOPOB (JJAaKMYC, (peHONPTaIenH, METUIIOPAHXK U APYTHUE).

K xonmy oOyuyeHuss B 9 kijacce y oOywaromerocs OyayT chOpMHUpPOBaHbI
CJIeIyIOLIME IPEAMETHBIE PE3YJIHTATHI IO XUMUU:

pacKpbIBaTh CMBICT OCHOBHBIX XUMUUYECKUX MOHITUI: XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATENBHOCTh, CTEIEHb OKUCICHHS, XUMHUYECKas PEaKius, XUMHUYECKas
CBA3b, TEIUIOBOM 3((EKT peakiuu, MOJb, MOJIIPHBII 00BEM, pacTBOP, JIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJMTHYECKAs JIUCCOIMAIUsS, pEaKIM HOHHOTrO OOMeHa,
KaTanu3aTtop, XHMHUYECKOE paBHOBECHE, OOpaThuMble U HEOOpaTHMbIe pEaKIIHH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUHU, OKHCIIUTEIh, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHUE, AJJIOTPOMHS, aM(POTEPHOCTh, XUMHUYECKas CBS3b (KOBaJCHTHas,
MOHHAs, METAJNIMYeCcKas), KPUCTAIUIMYECKas PEIIeTKa, KOPPO3Us METaIOB, CIUIABBI,
CKOPOCTb XHMHYECKOM pEeaklUMH, MpeneibHo nonycrumas KoHueHtpamusa I[IJIK
BEIIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUI U NPUMEHSATH ITH
MOHSTHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JUJIsl COCTaBJi€HHS (OpPMYJ BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

OTpPENENATh BaJCHTHOCTh U CTCNEHb OKUCICHHUS XUMHUUYECKHUX DJIEMEHTOB
B COCJIMHEHUSX PA3IUYHOTO COCTaBa, MPHUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy coeauHeHud mo (opmysiaM, BUI XUMUYECKOW CBsI3M (KOBaJIGHTHAs, MOHHAs,
MeTaJTMYeCcKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsii HMOHA 10 XUMHUYECKOM
dbopmye, xapakTep cpeabl B BOAHBIX PAaCTBOPAX HEOPTAaHUUYECKHX COCAMHEHUH, THII
KPUCTAJUIMYECKON PEIIeTKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cmbici  Ilepuoguueckoro  3akona .M.  MengeneeBa wu
JEMOHCTPUPOBATH €r0 MIOHUMAaHHUE: OMMMCHIBATh U XapaKTEPHU30BaTh TAOJIUUHYIO (hOpMy
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[Tepuonnueckold CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pPa3N4aTh MOHSITHS «TJIaBHAS
noarpynna (A-rpynma)» u «mobouyHas moarpymmna (b-rpymnma)», Mansie U Ooubline
NepUObl, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCA B MEPUOANYECKOMN TalmuIle, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apAn sapa, 00IIee YUCIIO JIEKTPOHOB M PACIpPEACIICHHE UX MO 3JIEKTPOHHBIM CIOSIM),
OOBSACHSTH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB JIEMEHTOB M UX COSTUHEHUN
B IIpejiesiax MaJIbIX MEPUO/IOB U INIABHBIX MOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;
KIaccu(pUIMpoBaTh ~ XMMHUYECKHE  3JEMEHTBhl, HEOpPraHWYeCKHE  BEIIEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YaCTBYIOIIMX B PEAKIIMU BELIECTB,
110 TETIOBOMY 3P HEeKTy, 0 N3MEHEHHUIO CTETIEHEN OKUCICHHSI XUMUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCKHIBATH) 00IIKE U ClieUPUUIECKUEe XUMUYECKUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi OMUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
Y HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX XUMUUECKHUX PEAKIIUIA;

COCTaBIISITh YPaBHEHUS AJIEKTPOIUTHUECKON IUCCOIMUAIMN KHUCIIOT, IeJIo4Yel |
COJICH, TOJIHbIE W COKpAICHHBbIE YpaBHEHHUS pEakluid MOHHOTO OOMEHa, ypaBHEHUS
peaKIuii, TOITBEPKAAOIINX CYIIECTBOBAHUE TEHETUUECKON CBSI3H MEXIY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajiaHCca ATUX PEaKInii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHSI, BO3MOXKHOCTH
IPOTEKAHUS XUMHUECKHUX MPEBPAIICHHUMN B Pa3IMUHBIX yCIOBUSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK0 XUMHYECKOI0 3JIEMEHTa Mo (hopMmysie COeITUHEHUSI, MaCCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN peaKkinu;

cOOIO/IaTh TpaBWja TOJb30BAHUS XWMUYECKOW TOCYJ0OM | J1abopaTOpHBIM
o0opy0BaHMEM, a TaKXe MpaBuiia OOpalleHUs C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKIIUSIMU TI0 BHITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOJYYSHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIUH, TOATBEPKIAIONMINEC KAYeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIECTB: PACIMIO3HABATH OIBITHBIM ITyTEM XJIOPUAOPOMUI-, MOAUI-, KapOoHaT-, Gocdat-
, CWIHMKaT-, CymnbdaT-, THAPOKCHUI-UOHBI, KAaTHOHBI aMMOHHS W HOHBI H3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPTAaHUUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICTUTEIILHON ACSITEIHHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CHCTEMAaTH3allii0, BBISIBICHUE MPUINHHO-CIIEICTBEHHBIX
CBSI3EM — I HU3YYEHUsS] CBOMCTB BEIIECTB M XMMHYECKUX PEAKLMH, €CTECTBEHHO-
Hay4YHbIC METO/IbI TO3HAHUS — HAOJIOZCHNE, N3MEPEHUE, MOICIIMPOBAHNE, DKCIIEPUMEHT
(peanbHBI 1 MBICTICHHBIH).
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TEMATHYECKOE INTAHUPOBAHUE

®denepanbHas padouas mporpamMma | Xumus. 8—9 kmacchl (0a30BbINA YPOBEHB )

8 KUIIACC
HaumenoBanue
No KomuuecTBo OcHOBHbIE BUJIBI IEATEILHOCTH
pa3iesioB U TeM Conepxanue 00ydeHUS
1/ 4acoB 00y4aroImuxcs

y4eOHOT0 npeameTa

HepBOHa‘laJIbHLIe XUMHUYIECCKHE ITIOHATHUHA

XHUMUS — BaKHAs 5
001acTh
€CTECTBO3HAHUS
Y MIPAKTHYECKOU
JIeSITeIbHOCTH
YyeJIOBeKa

[Ipenmet xumuu. Posib XuMuu B )KU3HU
YeJioBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOWCTBA
BEILIECTB. ArperaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOAAX TTO3HAHUS
B XUMHUH. UHUCTHIE BEMIECTBA U CMECH.
Crnioco0nlI pa3ieneHus CMecei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

3HAaKOMCTBO C XUMHUYECKOW MOCY0M,

C MpaBUJIaMu pabOTHI B JIAOOpATOPUU

U preMaMu 0OpamieHus ¢
71a060paTopHBIM 000PYIOBAHUEM.
duznyeckue CBOMCTBa 00pasIoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

1 HEMETAJIJIOB.

Crnioco0nI pazfieneHus cmecei
(puapTpOBaHKE, BHITAPUBAHUE,
JTUCTUIIALIMS, XpomaTorpadus).

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSATHIA.
PackpbIBaTh poJib XUMUU B IPUPOJIE

Y )KM3HU YEJI0BEKA, €€ CBSI3b C APYTUMHU
HayKaMHU.

Paznnuath uncThIC BElIECTBA U CMECH,
OJHOPOJIHBIE U HEOJJTHOPOJIHBIE CMECH.
PaznnyaTh ¢puzndeckue U XUMUYIECKHE
SIBIICHHUS.

CiienoBaTh aNropuTMaM UCIOIb30BaHUS
KCIEPUMEHTAIBHBIX METOJIOB —
HaOJII0JICHHUS B SKCTIICPUMEHTA.
HaOmro1aTe 1 oMchIBaTE OOBEKTHI

MIPH IPOBEJICHUU JEMOHCTPALIHI

1 1aOOPaTOPHBIX OMBITOB MO U3YYCHHUIO
(hU3nYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3IeyICHUsI CMECEH BEILIECTB.
[TpoBOAUTE XUMHUUECKUN DKCTIEPUMEHT
MIpU pa3AesieHuu cMecei (Ha mpuMepe
OYMCTKH TTOBAPEHHOM COJIN) B XOJIC
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®enepanbHas padouast nporpamma | Xumust. 8—9 xiaccl (0a30BbI yPOBEHB)

JlabopamopHvie onvimei:

W3ydenue u onvcanue GU3NIECKux
CBOMCTB 00pa3110B HEOPTaHUYECKUX
BEIIECTB.

N3yyenne cnocoO0B pa3ieneHus: cMecen
(C TOMOIIIBIO MarHUTA).

IIpakmuueckue pabomeol:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
Y IIpUEMBbI 0OpalleHus ¢ 1a0opaTOpHbIM
000pyI0BaHUEM.

No 2. Paznenenue cmecelt (Ha mpumepe
OYHUCTKHU TIOBAPEHHOU COJIN)

MpaKTUYECKON padoThI Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOU MOCYA0H U 1a00paTOPHBIM
000pyJI0OBaHUEM, a TAKKE MPaBUIIaM
oOpaleHNs C XUMHUYECKUMH BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKIIUEN

IIPY BBINIOJTHEHUH IPAKTHYECKON

paboThr Ne 1.

BricTpanBath pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHGOPMAIIHIO U3 Y4eOHHUKA

Y CIIPaBOYHBIX MATEPUAJIOB, FPAMOTHO
WCIIOJIb30BaTh U3YUYCHHbIN MOHATUINHBIN
anmnapar Kypca XUMUH1

1.2.

BemiectBa
U XUMHUYECKHUE
peaKkIuu

15

ATOMBI 1 MOJIEKYJIbl. XUMHYECKHUE
sneMeHTbl. CHMBOJIBI XUMUYECKHUX
a1eMeHTOB. [IpocThie U ClIOKHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHUE.

Xumnueckas ¢popmyia. BaeHTHOCTD
aTOMOB XMMHUYECKHX AJIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCUTENbHASI aTOMHAsI Macca.
OTHOCHUTENBbHAS. MOJIEKYJISIPHAS Macca.
MaccoBast 70JI1 XUMHUYECKOTO JIEMEHTA
B COCJIMHEHUH.

OnpenensiTb TpU3HAKA XUMUYECKUX
peaKinii, yCIOBUS UX TPOTEKAHUSI.
OOBICHATH CYHIHOCTh PUINYECKUX

Y XUMUYECKHUX SBJICHUM C TOUKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI.
KnaccuduuumpoBaTh XuMHUYECKHIE
peakiuu (1o YUCIIy U COCTaBY
pearupyomux u 00pa3yrommxcs
BEILIECTB).

CocraBnsath HopmyJibl OMHAPHBIX
BEILECTB 110 BAJICHTHOCTH U ONIPEAEIATh
BaJIECHTHOCTh 1O (hOpMyJiaM BELIECTB.
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®enepanbHas padouast nporpamma | Xumust. 8—9 xiaccl (0a30BbI yPOBEHB)

KonudecTBo BemectBa. Moiib. MosisipHast
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKclia CTPYKTYPHBIX €MHUIL BEIECTBA.
Pacuersl 1o hopmMysiaMm XUMHUYECKUX
COEeIUHCHUM.

duznvecKue 1 XUMHUYCCKHUE SBICHUS.
XuMudecKasi peakiys u ee Mpu3HaKH.
3aKOH COXPAHEHUSI MACChI BEIIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanusi XuMU4eCKUX peakiuit
(coenuHeHust, pa3IoKEeHUs, 3aMEIICHMUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJJIOB

Y HEMETAJJIOB.

OOpa3s1isl BENMIECTB KOJIUYECTBOM | MOJIb.
dusndeckue saBiaeHus (TIaBJIeHUE BOCKa,
TasHUE JIbJla, paCTUPAHUE caxapa

B CTYIIKE, KHUTICHUE U KOHJICHCAIUs
BOJIbI).

XUMUYECKHE SIBJIICHUS (TOPEHHE CBEUH,
MPOKaJIMBAaHUE METHON TPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI WU MeJia

C COJISIHOM KHUCIIOTOM).

HaGmronenue npu3HakoB MpOTEKaHUS

PaccraBnsath ko3¢ huineHTs!

B YPAaBHEHUSIX XUMHYECKHUX PEAKIINH.
Habmrogate 1 OnuchIBaTh 00BEKTHI

IIpU MIPOBEJICHUU IEMOHCTpAIUi

Y Ta0OOPATOPHBIX OMBITOB.

[TpoBoauTh BBHIYMCIEHUS 110 (hOPMYIIaM
XUMHUYECKHUX COSMHEHUN U YPaBHEHUSAM
XUMHAYECKUX PEAKLIHAMN.

[IpuMeHsITh eCTeCTBEHHO- HAyUHBIE
METO/Ibl TO3HAHUS (B TOM UHUCIIE
HaOJII0/IeHNE, MOJICIUPOBAHME,
HKCIIEPUMEHT U OCHOBHBIE OTIEPALINH
MBICIIUTENIbHOM 1€ TEIbHOCTH
(cpaBHEHMeE, KIacCU(pUKALINS)
BricTpauBath pa3BepHyThI€ TUCEMEHHBIC
Y YCTHBIE OTBETHI C ONOPOH

Ha HHGOPMAIIHIO U3 Y4eOHHUKA

U CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YUYCHHBIN MOHATUINHBIN
amnmapar Kypca XHMHAH
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®denepanbHas padouas mporpamMma | Xumus. 8—9 kmacchl (0a30BbINA YPOBEHB )

XUMHUYECKUX peaKInil (pas3ioxeHue
caxapa, B3auMOJCUCTBUE CEPHOM
KHCIIOTBI C XJIOPUJIOM Oapus, MOJTyYeHUe
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUU, B3aUMOJICCTBHE
xKenesa ¢ pactBopoM costr meau (11).
OMNBITHI, WIUTFOCTPUPYIOIIUE 3aKOH
COXpaHEHUS MaCCHhI.

JlabopamopHvie onvimoi:

Co3panue Moierei MOJIeKy I
(1IapocTep>KHEBBIX ).

Onucanue (pU3NIECKUX CBOMCTB
00pa3IioB HEOPraHUYECKUX BEILIECTB —
METaJIOB ¥ HEMETAJIOB.

Habmronenune ¢puzndeckux (MaaBjieHUEe
BOCKa, TasHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeuu, MPOKAITMBAHUE MEIHON
MIPOBOJIOKH) SIBJICHUH.

Habmonenue u onvcanue Npu3HaKkoB
MPOTEKAHUS XUMUYECKUX PEaKIuid
Pa3HBIX TUIIOB.

Buviuucnenusa:

OTHOCHUTEJIIBHON MOJIEKYJISIPHOW MacChI
BEWIECTB, MOJISIPHOW MAaCChl, MACCHI
BEILIECTB, MACChl U KOJIMYECTBA BEUIECTRA;
MacCOBOM 101 XUMHUYECKOTO JIEMEHTa
1o opmysie CoOeAMHEHNUS;
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110 YpaBHCHUAM XUMHNYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIIICCTBA

10 U3BCCTHOMY KOJIMYCCTBY, MACCC
p€arcHTOB UJIN ITPOAYKTOB pCaKIINH

Uroro no pazneny

20

BaxHeimue npeacTaBuTe/ M HEOPraHMYECKUX BEUIeCTB

2.1

Bosznyx. Kucnopon.
[losgaTue
00 oxcugax

6

Bo3nyx — cmeck razos. CoctaB Bo3ayXxa.
Kucnopon — a3neMeHT u npocroe
BeniecTBO. Haxoxaenue kuciopoja

B MIPUPOJIE, PU3NUECKUE U XUMUYECKHE
cBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoOsl
MOJIyYeHUS] KUCTIOPOa B JIA0OpaTOpHUH
U TipoMblInuieHHOCTU. Kpyrosopot
Kucaopoa B mpupoze. O30H —
aJUIOTpOMHAsE MO (PUKALIUS KUCTIOPOa.
TernoBoit 3 HekT XMMUYEeCKON peaKivH,
TEPMOXUMHUUYECKUE YPABHEHHUSI, IK30-

Y SHJIOTEPMHUYECKUE pEeaKINU. TOIUIHNBO:
yroJib U METaH. 3arpsi3sHEHHE BO3/AyXa,
yCUJIEHHE MapHUKOBOTO 3 dekTa,
pa3pyluieHrue 030HOBOTO CJIOS.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KadectBeHHOE omnpeiesieHue Coiep KaHus
KHUCJIOpOJa B BO3IyXeE

[Tonydenue, cobupanue, pacro3HaBaHue

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBIIEHUS (POPMYIT BEILIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUYECKUX
peakiuii ¢ yuacTueM KHUCIopo/ia.
Xapakrepu3oBaTh (ONHUCHIBATh) COCTAB
BO3/yXa, PU3NUECKHE U XUMHUECKUE
CBOMCTBA KHCIIOPO/1a, CHOCOOBI €T0
MOJTyYeHus], MPUMEHEHUE U 3HAYCHHE
B IIPUPO/IE U )KU3HU YEIIOBEKA.
CpaBHHMBATbH PEAKIH TOPEHUS

Y MEJJICHHOTO OKUCIJICHHUS.
OOBSICHATH CYIIHOCTh IKOJIOTMYECKUX
npo0JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B JIabopaTtopun

IIPH UCTIOJIb30BAaHNU XUMHUUYECKOM
nocyzbl ¥ 000pyI0OBaHUS, a TAKXKe
MpaBUJIaM OOPAIEHUS C TOPIOYNMU
BEIIECTBAMM.

[1nannpoBaTh U OCYIIECTBIATD
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Y U3y4YEHHUE CBOMCTB KUCIOPOA.
Hab6nronenue B3auMo1eCTBUS BEIIECTB
C KHUCJIOPOJIOM U yCIIOBHUS
BO3HUKHOBEHUS U MTPEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakoMJIeHHE ¢ 00pa3LaMu OKCHJIOB

U OMKMCAHHUE X CBOMCTB.
IIpakmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHCJIOPOAa, U3yYEHHE €0 CBOMCTB.
Buviuucnenusa:

MOJIEKYJIIPHOI Macchl KUCIOPOJa U
030Ha HA OCHOBAHUH aTOMHOW MaccChl
XUMHUYECKOTO JJIEMEHTA;

KOJIMYECTBA, MACChl BELIECTBA

0 YPaBHEHUSAM XUMHUCCKUX PEAKITHA

Ha MPAKTUKE XUMHYECKHUE
AKCIIEPUMEHTBHI, TPOBOAUTH HAOIIOICHNUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM
AKCIEPUMEHTA MPU MTPOBEICHUH
7a00pPaTOPHBIX ONBITOB U MPAKTUYECKON
paboTHI.

BpIuncisTh KOJIMYECTBO BEIISCTBA,
o0BeM raza no popmyiam.

VYyacTBOBaTh B COBMECTHOM paboTE

B rpyMIIE.

BricTpauBath pa3BepHyThI€ TUCEMEHHbBIC
Y YCTHBIE OTBETHI C ONIOPOH

Ha HGOPMAIIHIO U3 Y4eOHMKA

U CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN MOHATUNHBIN
amnmnapar Kypca XuMuu

2.2

Bonopoa. [lonstue
0 KHCJIOTaX U COJISIX

Bonopoxn — anemeHT u pocTtoe
BeniecTBo. Haxoxnenue Bojiopoaa

B IIpUpo/ie, PU3NIeCKre U XUMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nony4deHust. Kucmotsl u comnu.
Mounsipubrit 06beM ra3oB. PacueTst

M0 XMMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

[Tonmyuenue, cobupanue

PackpbIBaTh CMBICIT U3YyYaeMBbIX MMOHATUN
Y IPUMEHSATH 3TU MOHSATHUS ITPU ONIHUCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (ONUCHIBATH)
bu3nUecKre U XUMHYECKHUE CBOMCTBA
BOJIOPOJIa, CIIOCOOBI €ro MOJyueHus,
MIPUMEHEHHE.

Cobupats pubdop AJIs MOTYUSHUS
BOJIOPO/IA.

Hcnonbs30BaTh XUMHUYECKYIO CUMBOJIMKY
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Y pacro3HaBaHUE BOJIOPO/IA.
B3aunMopeiicTBre BOIOPO/Ia C OKCHIIOM
menu (II).

JlabopamopHhuwiti onvim:
B3anMozeicTBre KUCIO0T ¢ METAJJIaMHU.
IIpakmuueckas paboma:

No 4, Tlonydenue u coOupanue BOAOpoOa,
W3Y4YCHHE €TO CBOWCTB.

Buviuucnenus:

o0BbeMa, KOJIMYECTBA BEIIECTBA ra3a

10 €r0 U3BECTHOMY KOJIMUECTBY
BEI[ECTBA UJIN 00BEMY;

00BEMOB Ta30B 10 YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 00bEMHBIX OTHOIIICHUM
ra3oB

JUTSL COCTaBJICHUS (DOPMYJT BEIIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMUYECKUX
peaxiuii ¢ yaacTueM BOJA0pO/a.
BBIMUCISITE MOJSIPHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BhEM rasa,
Maccy BeIIeCTBa.

[IpoBOIUTE pacdeThl O ypaBHEHUSM
XUMHUYECKUX PEaKIINii: KOJIMYeCTBa,
00BeMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, MacCe pearcHTOB
WM TIPOAYKTOB PEAKIIHH.

CnenoBath npaBuaaM 0€30MacHOM
paboThI B JIabopaTopuu

WCITOJTb30BAaHUN XUMHUYECKOH ITOCY BT

1 000pyIOBaHUS, a TAKKE TIPABUIIAM
oOpallleHus C TOPIOYMMHU BEIIECTBAMHU

B OBITY.

[1manrpoBaTh U OCYIIECTBIATD

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI TIO PE3yIbTaTam
AKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIIC

23

Bopa. PactBopesl.
[HomgaTue
00 OCHOBaHUSX

dusnyeckue cBorcTBa BOAbL. Boma kak
pacTBOpPUTEb. XUMHUYECKHUE CBOKMCTBA
BOJIBI.

PackpbIBaTh CMBICT N3y4aeMbIX IOHATUN
Y IPUMEHSTH 3TU ITOHATHUS IPU ONUCAHUH
CBOMCTB BELIECTB U UX IIPEBPALLCHUM.
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OcHoBaHus.

PactBopsl. Ponbe pacTBOpoB B npupo/ie
Y B )KU3HHU 4esoBeka. KpyroBopot Bozbl
B MIPUPOJIE. 3arpsi3HEHUE MPUPOTHBIX

BoJ. OXpaHa ¥ OYMCTKA PUPOIHBIX BOI.

HacpilieHHbIe 1 HEHACHIIIICHHBIC
pacTBOpbI. PacTBOPpUMOCTD BEIIECTB
B BoJie. MaccoBas J10J1d BEIECTBA

B pacTBope.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

PactBOpeHue BEeCTB ¢ pa3iuuHON
PacTBOPHUMOCTBHIO.

B3anmoelicTBie BOABI ¢ METAITIAaMU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanue paCTBOPOB KUCIIOT

U 1IEJIOYEH C TOMOIIBI HHAUKATOPOB.
JlabopamopHvie onvimol
HccnenoBanne ocoOeHHOCTEH
pPacTBOPEHUSI BEIIECTB C Pa3IMUHON
PacTBOPHUMOCTHIO.

[TpuroroBnenre pacTBOpPOB

C OIPEICIIEHHON MAaCCOBOM J0JIEU
PacTBOPEHHOI'O BEIIIECTBA.
Ipaxmuueckas paboma

Ne 5. IIpuroroBnenne pacTBOpoOB

C OIPEAEIEHHON MaCCOBOM J10JIEN

XapakTepu3oBarh (hU3NYECKUE

Y XUMUYECKHE CBOKMCTBA BOJBI, €€ POJIb
KaK pacTBOPUTENS B PUPOJAHBIX
Iporeccax.

CocTaBniTh ypaBHEHUSI XUMUYECKUX
peaKui ¢ y4aCTUEM BOJBI.
OOBICHATB CYIIHOCTh KOJIOTMYECKUX
po0JieM, CBSA3aHHBIX C 3arpsA3HEHUEM

IMPHUPOJHBIX BO/, CIIOCOOBI OYMCTKH BOAbI

OT IPUMECEM, MEPBHI 110 OXPAHE BOJ
OT 3arpsi3HEHUS.

[ImaHnpoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMUYECKUE

9KCIICPUMCHTEI, ITIPOBOANTDL Ha6J'HOI[CHI/I$I,

ACJIaTb BBIBOALI 110 PE3YyJIbTaTaM
9KCIICPUMCHTA IIPpH IIPOBCACHHUN

7a00PATOPHBIX OMBITOB U MPAKTUYECKON

paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B JTaOOpATOPHUH TTPH
WCIIOJIb30BAHUN XUMUYIECKOU TTOCYIbI
1 000pyJOBaHUS.

HpOBOI[I/ITB BBIYHMCJICHUSA C IPUMCHCHHUCM

MOHSITUSL «MAacCcoBast J0JIs1 BEIECTBA
B PacTBOpE».

BricTpauBath pa3BepHyThie TUCbMEHHbBIE

Y YCTHBIE OTBETHI C OIIOPOH
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PacTBOPEHHOT'O BEIIECTBA.
Buiuucnenus:

C HCIIOJIL30BaHHUEM MMOHIATHS «MacCcoBas
JIOJIs1 BELIECTBA B PACTBOPE»

Ha nHpOpMaIHIO U3 yueOHHKa

Y CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
HCTIO0JIb30BaTh U3yYEHHBIN MOHATUWHBIN
armapar Kypca XuMuu

24

OCHOBHBIE KJIaCChI
HEOPTaHHMYCCKUX
COCJTMHECHUN

11

Knaccudukanus HeopraHn4ecKux
coequHennit. Oxcunapl. Knaccuduxarms
OKCHJIOB: cojicoOpasyromine (OCHOBHBIE,
KHCIJIOTHBIE, aM(DOTEPHBIE)

U Hecosieo0pasyrolue.

Homenkinarypa okcnioB. dusndeckue
Y XUMUYECKUE CBOWCTBA OKCHUIOB.
ITonydyeHue OKCUI0B.

OcnoBanwus. Knaccudukaiiys 0CHOBaHUM:

1IEJI0YM U HEPACTBOPUMBIE OCHOBAHHSI.
Homenknarypa ocHoBanuii. dusnyeckne
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[TonydyeHne OCHOBaHUM.

Kucnotsl. Knaccudukanus Kuciaor.
Howmenknarypa kucnor. @uznueckue

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekerosa.
IlonydeHnue KHUCIIOT.

Conu. HomeHnkiatypa coneil.
Pu3NYECKHE U XUMUYECKUE CBOMCTBA
conen. [Tonyuenue comei.
['eHeTnueckas CBsI3b MEXKIY KJIaCCaMHU
HEOPraHWYECKUX COCAUHEHUM.

Knaccudumuposats nzydaemble
BEIIECTBA 110 COCTAaBY M CBONCTBaM.
CoctaBnsaTh (OpMyJIbl OKCUJIOB, KUCIIOT,
OCHOBAHUM, COJIeH U HA3BIBATh UX

10 MEKTYHapOHOW HOMEHKIIATYPE.
[Tporuo3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIINX XUMUYIECKUX CBOWCTB
M3YYECHHBIX KJIACCOB/TPYIII BEUIECTB,

K KOTOPBIM OHU OTHOCSTCA.
CocTaBisTh MOJIEKYJISIPHBIE YPaBHEHUS
peaKuui, UUTFOCTPUPYIOLIUX
XUMHUYECKHE CBONCTBA U CITOCOOBI
MOJTyYEHUS BEIIECTB U3yUCHHBIX
KJIACCOB/TPYIII, & TAKXKe
MOJITBEPKJAIOLIUX T€HETUYECKYIO
B3aMMOCBS3b MKy HUMHU.
[Tpon3BoANUTH BBIYUCICHHUS

10 YPaBHEHUSIM XUMUYECKUX PEaKIIU.
[1manupoBaTh U OCYIIECTBISATD

Ha MPAaKTUKE XUMUYECKHE
AKCTIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 110 pe3yIbTaTaM
HKCIIEPUMEHTA MTPU MPOBEJICHUU
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OO0pas3iibl HeOpraHMYECKHUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMBITHL, WILTIOCTPUPYIONINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEIIECTB.

JlabopamopHvie onvimoi

Ornpenenenne pacTBOPOB KUCIIOT

Y IIEJI0YEN C TOMOIIBI UHANKATOPOB.
N3yueHne B3auMOIEMCTBUS KUCIIOT

C METAJUIAMH, PEAKIINI HEUTPATU3ALUN.
BzaumoperictBre pactBopa CepHOU
KHUCIIOTHI ¢ okcuaoMm menu (II).
[TonyueHnue HepaCTBOPUMBIX OCHOBAHMIM.
BoiTecHeHHE 0JTHOTO MeTaJlIa IPYyTUM
13 pacTBOpPa COJIU.

Ipaxmuueckas paboma

Ne 6. Pemenue skcriepuMeHTaNnbHBIX
3a7a4 1o teMe «Baxxuenmme Kkinaccol
HEOPTaHUYECKUX COCAUHEHUN.
Bviuucnenus:

110 YPAaBHEHUSAM XUMUYECKOU PEAKIIUU:
KOJIMYECTBA BEILECTBA, 00beMa, MACChI
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEeMy, Macce peareHToB

WJIY IPOAYKTOB PEAKLIUN

71a00PaTOPHBIX OMBITOB U MPAKTUIECKUX
pador.

CrnenoBaTh npaBuiiaM 0€30MaCcHOM
paboThl B 1abopaTopuu

MIPY UCTIOJIb30BAHUU XUMUYECKOM

MOCY /16l 1 000PYOBAHUS.
BricTpauBath pa3BepHyThI€ TUCEMEHHbBIC
1 YCTHBIE OTBETHI C OIOPOit

Ha UH(POPMALIHMIO U3 YYeOHHKA

U CIIPABOYHBIX MaTEPHUaOB, TPAMOTHO
HCTO0JIb30BaTh U3yYEHHBIN MOHATUWHBIN
amnrmnapar Kypca XuMuu

Hroro no paszaeny:

30
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IHepunoanueckmnii 3axkoH u [lepuoguveckas cucreMa xumMudeckux 31eMeHToB JI. . MenneneeBa. CTpoeHue aTOMOB.
Xumuueckas ¢Bsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEILHbIC PeaKuu

3.1 [Tepuoauyeckuit
3aKOH

u [lepuoanueckas
CHUCTEMA
XAMHAYECKUX
DJIEMEHTOB

Ctpoenue atoma

J1. 1. Menpeneena.

7

[IepBblie MOMBITKY KJIACCU(DUKAITUN
XAMHUYECKUX JIEMEHTOB. [loHaTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(1IeTTOYHbIE U MIET0YHO3EMETbHBIC
METaJlJIbl, TaJIOT€HbI, UTHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITepuoanueckui 3akoH. [lepuonnueckas
CHUCTEMA XMMHUYECKUX IJIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPHOIHAST ()OPMBI
[Teproan4ecKkoi CUCTEMBI XUMUYECKUX
aneMmeHToB J[.1. Menneneesa. [lepuoasl
Y rpymnmbl. PU3HYECKHN CMBICI
MOPSAAKOBOIO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX
anep. M3oronbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX
20 XMMHUYECKUX BJIEMEHTOB
ITeprnoauueckoi CHCTEMBI

J.N. Menneneesa. XapakTepucTuka
XUMHYECKOTO AJIEMEHTA

IO €ro noJioxkeHuto B [lepuoanyeckon
cucreme JI.1. MeHnpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS paguyca

PackpbIBaTh CMBICH IEPUOAHYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHKE TAOIUIIBI
«Ileproguyeckas cucteMa XUMUYECKUX
anemeHToB /.M. MeHnaeneeBay.
MopenupoBaTh CTPOCHHUE aTOMa,
DHEPreTUYECKUX YPOBHEH U IOyPOBHEN
MIPU TTOMOIIM PUCYHKOB, AJIEKTPOHHBIX
KOH(UTypanuii 1 3J€KTPOHHO-
rpaduueckux Gopmyi.

[TosicHsATh pU3MYECKU CMBICIT
MTOPSIAKOBOTO HOMEPa, HOMEPOB Ieproa
Y TPYIIIbI 3JIEMEHTA.

XapaKkTepru30BaTh XUMAYECKHUE JIEMEHTBI
MIEPBBIX TPEX NEPUOJOB, KAUIUM, KAIbIUN
Y UX COEAVHEHUS T10 MTOJO0KEHUIO

B [Ieproanueckon cucreme

JI.1. Menpaeneena.

OOBACHATH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMUYECKHUX
AJIIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, DJIEKTPOOTPHULIATEIIBHOCTH,
BAJICHTHOCTH) U UX COEAUHEHUI

B IIPEEIax MaJIbIX MEPUOIOB U INIaBHBIX
MOATPYIIL C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METaJUIMYECKUX U HEMETALTUYECKUX
CBOMCTB IO IpyNIaM U Mepruogam.
3unauenue Ilepuoarueckoro 3akoHa

u [leproanueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JIJIsl Pa3BUTHUSI HAYKU U
npaktuku. .. MenzaeneeB — yuyeHbli
U TPAKJAHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3auMopeiicTBrue ruipokcua HUHKa

C pacTBOpaMM KUCIIOT U LIETOYEH.
MonenvupoBaHUE CTPOEHUS MOJIEKYJT
MIPU TOMOIIM PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYI.
Ta6nuna «llepuonnueckas cucrema
XUMUYECKUX 3JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimul
O3HakoMJieHHE ¢ 00pa3liaMi METAIIJIOB
Y HEMETAJUIOB

YyacTBOBaTh B COBMECTHOM padoTe

B [1AP€ WJIU TPYIIIIE.

BricTpauBath pa3BepHyThIE TUCEMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(popMaIuio U3 yueOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MHTepHeTa

32

XHUMHUYECKas CBSI3b.
OxucanuTenprHO-
BOCCTAHOBHUTEIBHBIC
peakuuu

Xumnueckas cBsa3b. KoBajieHTHas
(momnsipHast ¥ HEMOJIIPHAs) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anieMeHTOB. MoHHas cBsa3b. CTENeHb
okuciaeHust. OKUCINTENBHO-
BOCCTAaHOBUTEJIbHBIC peakiuu. [Tporiecchol

PackpbIBaTh CMBICIT U3y4aeMbIX TOHSATHMA.

Ornpenenarb BUJl XUMHUECKOU CBSA3U

B COCJIMHECHHH.

MopenupoBaTh CTPOCHUE MOJICKYT
MIPU TOMOIIM PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYI.
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OKHCIICHHS] 1 BOCCTAHOBJICHHSI.
OKHCIUTENN U BOCCTAHOBUTEH.
XHUMHUYECKUI SKCIIEPUMEHT: U3yUCHHE
00pa3loB BEIIEeCTB METAJIIIOB

Y HEMETAJUIOB, B3aUMO/ICHCTBUE
TUAPOKCUA IUHKA C pACTBOPAMH KUCIIOT
Y LIEJI0YEN, IPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMBITHL, WILTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEeHUsI, COSTMHEHUS)

Hcnosb30BaTh XUMUYECKYIO CHUMBOJIMKY
TSI COCTaBIICHUS (DOPMYJT BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiuii.
Ornpenenarb CTENEHb OKUCICHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB 110 (hopMyJiam
1 COCTaBIIATH (POPMYJIbI OMHAPHBIX
COCJIMHEHMI MO CTEIICHU OKHUCIICHUS
aTOMOB XMMHUUYECKUX DJICMEHTOB.
Onpenenste OKUCIUTEND U
BOCCTaHOBHTEIIb. PaccTaBiaTh

KO3 GULIMEHTHI B CXeMaX MPOCThIX
OKHCJIUTEIIEHO-BOCCTAHOBHUTEIHLHBIX
PEAKIIUI METOJIOM DJIEKTPOHHOTO
OajaHca.

HaGmonaTh XMMHYECKHE OMBITHI

10 TIJIaHy, aHAJTU3UPOBATh U JIeNIaTh
BBIBOJIBI.

HUcnonws3oBate UKT nng cozmanusa
MOJIENIEN, MOATOTOBKH MPE3EHTALINM,
JIOKJIAJ0B 110 TEME.

BricTpauBath pa3BepHyThI€ TUCbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(QOpMAIMIO U3 YUEOHUKA U IPYTUX
HWCTOYHMKOB, B TOM uHnciie MIHTepHeTa

Uroro no pazgeny 15
PeszepBHOE Bpemst 3
OBUIEE YMCJIO YACOB 68
[10 [TPOTPAMME
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9 KJIACC
HaumenoBanue
No KommuecTtBo OCHOBHBIE BUBI A€ATEILHOCTH
pa3/iesioB U TEM ConeprxaHue 00ydeHuUs
n/m 9acoB 00y4aronmxcst
y4eOHOro mpeamMeTa

BelecTBo M XUMHYeECKHEe PeaKIuH

1.1

IToBTOpEHUE

U yriayOneHue
3HAHUI OCHOBHBIX
paszeoB Kypca

8 Kracca

5

[Tepuoanueckuii 3akoH. [lepuoguueckas
CHUCTEMa XUMHYECKHUX DJIEMCHTOB

.. MenneneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB
XAMHUYECKUX JIEMEHTOB MIEPBBIX TPEX
MIEPUOJOB, KaJvsl, KAIBIUS U UX
COECIVMHEHNHN B COOTBETCTBUH

C IIOJIOKEHHUEM 3JIEMEHTOB

B [lepnoanueckoi cucteMe U CTpOEHUEM
WX aTOMOB.

Ctpoenue BelecTBa: BUAbI XUMHUECKON
CBSI3U. THUIBI KPUCTATUTMYECKUAX
PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEIIECTBA OT TUIA KPUCTAIUIMUYECKON
PELLIETKU Y BUJIa XUMUYECKOM CBA3U.
Kiaccuduxanus 1 HOMEHKIaTypa
HEOPTraHUYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIINXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COCIMHECHMI, TeHEeTUUECKas CBI3b
HEOPraHWYECKUX BELIECTB.

XapakTepru3oBaTh XUMUYECKUE JIEMEHTBI
IIEPBBIX TPEX MMEPUOIOB, KA U KAJIbLUA
T10 X MOJIOXKEHUIO B [leprnoanueckoit
cucteme /1. 1. Menaeneena.
KnaccudunmpoBats 1 Ha3bIBaTh
HEOPraHWYECKHE BEIECTBA U3YUCHHBIX
KJIACCOB.

OnuceiBaTh 0011IME XUMUUECKUE
CBOMCTBA BEILIECTB PA3JINYHBIX KJIACCOB,
IIOATBEPKIAaTh CBOMCTBA IIPUMEpaMuU
MOJIEKYJISIPHBIX YPABHEHU XUMHUYECKHUX
peaKku.

Onpenensars BUI XUMUYECKOH CBSI3U

Y TUI KPUCTAJUIMYECKOMN PEIIETKH
BEILIECTBA.

IIporno3upoBarh CBOMCTBA BELIECTB

B 3aBUCHMOCTH OT UX CTPOCHHSI.
BricTpanBaTh pa3BepHyThbIE TMCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UHPOPMALIMIO U3 YUeOHHUKA

Y CIIPAaBOYHBIX MAaTEPUAIOB, TPAMOTHO
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Xumuueckuil IKcnepumenm:
Jlemoncmpayuu.

O03HAKOMJICHHE C MOJICIIIMHU
KPUCTAUTMYECKUX PEIIETOK
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB
1 HeMeTasuioB (TpaduTta u anmmasa),
CJIOKHBIX BEIIECTB (XJI0pH/Ia HATPHUSI)

WCIIOJIb30BATh U3YYECHHBIN TOHATUNHBIN
amnrapar Kypca XuMHAH

1.2

OcCHOBHBIE
3aKOHOMEPHOCTH
XAUMHAYECKUX
peakuui

Knaccudukanms XumMuaecknx peakimn
0 Pa3IMYHBIM pU3HAKAM (10 YUCITY

Y COCTaBY YYaCTBYIOIIUX B PEAKIIUH
BEILIECTB, MO TEII0BOMY Y (PeKTy,

10 U3MEHEHUIO CTEMEHEN OKUCIICHUS
XUMHUYECKUX JIEMEHTOB,

10 00PaTUMOCTH, 110 YYACTHIO
KaTajm3aropa). JK30-

Y DHJAOTEPMUUECKUE PEAKIIUU,
TEPMOXUMHUYECKUE YPABHEHUSI.
[ToHsITHE O CKOPOCTH XUMUYECKOU
peakiuu. [Tonsitue 06 oOpaTUMBIX

1 HEOOPATUMBIX XUMHUYECKUX PEAKITUSIX.
[ToHsATHE O TOMOT€HHBIX U T€TEPOTCHHBIX
peakusx. [lonarue o katanuse.
[ToHATHE 0 XUMHYECKOM PABHOBECHUHU.
@akTOpHI, BIUSIONIAE HA CKOPOCTh
XUMUYECKOUN PEaKIUU U MOJ0KEHHUE
XUMHUYECKOTO PAaBHOBECHS.
OKUCIUTENHEHO-BOCCTAHOBUTENIbHbBIC

PackpbIBaTh CMBICI H3y4aeMbIX TOHITHN
Y IPUMEHSITh 3TU MOHATHS IIPU ONACAHUU
CBOMCTB BELIECTB U UX MPEBPAILCHU.
KnaccupuuupoBaTs XuMU4eCKHe
pPEaKLMK 110 PA3IMYHBIM IIPU3HAKAM.
VYcTaHaBnMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOUN peakliy OT Pa3IMYHbIX
(bakTopoB.

IIporuo3upoBaTh BO3MOKHOCTH
MPOTEKaHUSI XUMUYECKHUX MPEBPaICHUN
B PA3JIMYHBIX YCIIOBUSX.

Ornpenenarbs OKUCIATEb

1 BoccTaHoBuTeNb B OBP.

CocTaBnaTh 31EKTPOHHBIN OanaHc
peaxkuuu.

[Ipor3BOIUTE BBIUMCIECHHUS

10 XUMUYECKUM YPABHEHHSIM.
YyacTBOBaTh B COBMECTHOM padboTe

B IIap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYThIE TUCbMEHHbBIE
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peakIuu, dJIEKTPOHHBIN OaiaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIHLHOMN
peakuuu. CocTaBiaeHUE YpaBHEHHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakimii ¢ UCIOJIB30BAHUEM METO/IA
AJIEKTPOHHOTO OaiaHca.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XAMHUYECKON PEaKIMu OT BO3JICUCTBUS
paznuYHBIX (AKTOPOB.

OMBITHL, WILTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEeHUs], COSUHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00beMa i MACChI
peareHTOB WJIU MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEAKIUN

Y YCTHBIE OTBETHI C OIIOPOH

Ha HHGOPMAIIHIO U3 YUeOHHUKA

Y CIIPABOYHBIX MATEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XUMUH1

1.3

DIIEKTPOIUTHUYECKAs
JTUCCOITHAITHS.
XUMHYECKUE
peakiumn

B pacTBOpax

Teopus dJIEKTPONIUTUYECKON
JUCCOLUALUHN. DIEKTPOIUTHI

Y HEAJIeKTpONIUuThl. KaTHOHBI, aHMOHBI.
MexaHu3M IUCCOIMAINY BEIECTB

C Pa3IUYHBIMU BUAAMU XUMHUECKON
cBsi3u. Crenenp nucconnanui. CUIIbHBIC
U C1a0bIE 3JIEKTPOJIHTHI.

Peakuuu nonnoro ooMeHa. Y ciaoBus

PackpbIBaTh CMBICT U3yUYaeMbIX ITOHATHN,
a TAK)KE CMBICJI TEOPUH
BJIEKTPOJIUTUYECKON IMCCOLUALIHH.
OOBICHATH TPUYUHBI
AJIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB
BEILIECTB, Pa3anyaTh CJIa0bIe U CHIIbHBIC
BJIEKTPOJIUTHI.

CocTaBiTh ypaBHEHHUS TUCCOLIMAIIUN
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MIPOTEKAHMS PEaKIIUi HOHHOTO OOMeHa,
MOJIHBIE U COKPAIIICHHbIC HOHHbBIE
ypaBHEHHUs peakiinii. CBOMCTBA KUCIIOT,
OCHOBAHHH U COJIEH B CBETE
MIPEICTABICHUM 00 ICKTPOIUTHIECKON
nuccoruany. KauecTBeHHbIE peaKkiuu
Ha noHbl. [loHsiTHE O THApPOIN3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3IeKTPONIPOBOTHOCTH
pPacTBOPOB BEIIECTB, ITpoiiecca
JIUCCOITMALIMU KUCJIOT, IIeJI0UeH

1 coJjicit (BO3MOKHO HCITOJIh30BaHNE
BUJIEOMATEPHUAJIOB).

OMNbITEI, WUTIOCTPUPYIOLINME TTPU3HAKU
MPOTEKaHUsI peaKMii HOHHOTO OOMEHa
(oOpa3zoBaHue ocajaka, BBIJCICHUE Ta3a,
o0Opa3oBaHUE BOJIbI).

Pacno3HaBaHue HEOPraHUYECKUX
BEIIIECTB C MIOMOIIBI0 KAYECTBEHHBIX
pEaKIMi HA UOHBI.

JlabopamopHhuwiii onvim:

N3ydenne npu3HakoB MPOTEKAHUS
peaKIuu MOHHOTO 0OMEHa B pacTBOpax
AJEKTPOIUTOB (C 00pa30BaHUEM OCAIKA,

BBIICJICHHUEM I'a3a, 06p330BaHI/ICM BOIH:I).

KHCJIOT, IIEI0YEH U COJIEH, OJIHbIE

Y COKpAILIEHHbIE NOHHBIC YpABHEHUS
XUMHYECKHUX PEaKInii MIOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHUS MPOCTHIX
pEaKIN TUAPOIIN3A COJEH.
XapakTepu3oBaTh 00IIHNE XUMHUUECKHE
CBOMCTBA BEIIECTB PA3TUYHBIX KJIACCOB
Ha OCHOBE TEOPUH DIIEKTPOJITUTUYECKOU
JIMCCOIMAIMH; TIOITBEPKAATh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX
YPABHEHUN XUMUYECKUAX PEAKIIHM.
Pemate sxcriepuMeHTaIbHbIC 3a/1a41

10 TEME.

[InanupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHYECKHUE
AKCTIEPUMEHTHI, MPOBOAUTH HAOIIOICHUSI,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM
AKCIEPUMEHTA MPU MPOBEICHUH
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBujiaM 0€30MacHOM
paboThI B J1abopaTtopun

TP UCTIOIB30BAaHUM XUMUYECKON
MOCY/IbI U 000PYTIOBAHMUSI.

[1poBOAUTE BBIUUCIICHHS 110 XUMUYECKUM
YpaBHEHUSM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ipaxmuueckas paboma:

Ne 1. Pemienne skcnepuMeHTaIbHBIX
3a]a4 [0 TEME.

Buviuucnenusa:

110 YPaBHEHUSIM XUMUYECKUX PEaKLIUN

B IIap€ WJIU TPYIIIIE.

BricTpanBath pa3BepHyThIE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MH(POPMALIMIO U3 YUYEOHUKA U IPYTHX
MCTOYHUKOB MH(POpPMAIIH, B TOM YHCTIE
NnTepuera

Hroro no pazgeny

17

HemeTanabl M UX COeTUHEHUS

2.1

O6mas
XapaKTEPUCTHKA
XUMHYECKHX
3JIEMEHTOB
VIIA-rpynmsl.
["amorenst

OO11as xapakTeprCTUKA TAJIOT€HOB.
OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTePHbIC CTETICHU OKUCIICHUS.
Crtpoenue u puznuecKkrue CBOMCTBA
MPOCTHIX BEIIECTB — rajIOr€HOB.
XUMHUYECKHUE CBOMCTBA HA ITPUMEPE
xJiopa (B3auMOJICHCTBUE C METaJUIAMH,
HEeMEeTaJJIaMH, 11eJI0YaMu ).
Xnopoonopoa. CosisiHast KACIIOTA,
XUMUYECKUE CBOMCTBA, MTOIYUYEHHE,
npuMeHeHue. JlercTBue xaopa

U XJIOPOBOAOPOa Ha OpTraHu3M
yeJroBeka. BaxxHenmme XJIoOpuabl U X
Hax0JICHUE B MPUPOJIC.

Xumuyeckuii IKcnepumenm:
Llemoncmpayuu:

OnbIThl, OTpaxkarolue Gu3nuecKue

1 XMMHYECKHE CBOMCTBA TAJIOT€HOB U X
COEIMHEHHM (BO3MOKHO UCITOJIH30BaHUE

OOBICHATH O0IIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOWCTB HEMETAJJIOB U UX
COEMHEHNH B MPEENIax MaJIbIX
NEPUOOB U TJIABHBIX NOJArPYIHI
[Teproanaeckoit CHCTEMbI XUMUYECKUX
AJIEMEHTOB C YYETOM CTPOCHHUSI X
aTOMOB.

Xapakrepu3oBaTb (PU3NYECKUE

Y XUMHAYECKUE CBOWCTBA MIPOCTHIX
BELIECTB I'aJIOTEHOB (Ha MpUMeEpeE XJI0pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOJIOPO/IA,
XJIOpUJa HaTpHsl), CIOCOOBI NX
MOJTyYeHUs], MPUMEHEHNE U 3HAYCHHE

B IIPUPOJIC U JKU3HH YEIIOBEKA.
OnpenensiTh XJIOPUA-UOHBI B PAaCTBOPE.
[1manrpoBaTh U OCYILECTBIATD

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBHI, TPOBOJUTH HAOIOICHNUS,
JienaTh BBIBOJIBI IO Pe3yJibTaTam
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BUJIEOMATEPHUAJIOB).

O3HakoMJIeHHE ¢ 00pa3LiaMu XJIOPUI0B
(rajoreHu10B).

JlabopamopHuiti onvim:

N3yyeHne CBOMCTB COJISTHOM KHUCJIOTHI.
[IpoBeneHrne KaueCTBEHHBIX PEaKIINil
Ha XJIOPUI-UOHBI.

Ilpaxmuueckas paboma

No 2: TTomydeHue CoJIsTHOM KUCITIOTHI,
M3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

110 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIUH U3 PEareHTOB J1aH B U30bITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBath npaBuiaM O€30TaCHON
paboTHI B 1aOOpaTOpUH

MIPU UCTIOJIb30BAaHUH XUMUYECKON
HoCyZbl U1 000pYI0BaHUS.

BricTpanBath pa3BepHyThl€ TUCbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOii

Ha UH(POPMALIHMIO U3 YYeOHHKA

Y CTIIPAaBOYHBIX MaTEPHUaIOB, IPAMOTHO
HCIIOJIb30BATh NU3YUCHHBIN TOHATUHNHBIN
anmapar Kypca XUuMHUH

2.2

Oo6mas
XapaKTePUCTUKA
XUMHUYECKHUX
AJIEMEHTOB
VIA-rpymmsl. Cepa
U €€ COCAUHEHUS

OO01mast xapaKTepuCTHKA YJIEMEHTOB
VIA-rpynmnbl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHH
OKHUCJICHUSI.

Crpoenue u pusznueckue CBOMCTRA
MPOCTBIX BEIIECTB — KUCIOPOJIa U CEPBI.
AJIOTpOIHBIE MOAU(DUKAIIMKI KUCIOPO1a
U cepbl. XUMUUYECKHUE CBOMCTBA CEPHI.
CepoBojiopo/i, cTpoeHue, puznyueckue

Y XUMHUYECKUE CBOWCTBA.

OKcuibl cepbl Kak MpeICTaBUTENN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucnora, pusnueckue

Y XUMHUYECKHUE CBOMCTRBA (00IIHE KaK

OOBICHATH O0IIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOWCTB 2JIEMEHTOB
VIA-rpynmnsl ¥ UX COEAUHEHUH C yUeTOM
CTPOCHHUS UX aTOMOB.
XapakTtepu3oBaTh (HPU3UUECKHE

Y XMMHUYECKUE CBOMCTBA IPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUH
(cepoBoOpPOIA, OKCUIOB CEPhI, CEPHOU
KHCIIOTBI, CyJIb(aTOB), CITOCOOBI X
MOJTyYCHHUsI, MPUMEHEHUE U 3HAYCHUE
B MIPUPOJIE U )KU3HU YETIOBEKa.
OnpenensTh HaNUUKe CyIb(haT-nHOHOB
B pacTBOpeE.

OOBICHATH CYIITHOCTD KOJOTUIECKUX
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MPEACTABUTEIIS KJIacCa KUCIIOT

U crieruuueckue). X MMUYECKHE
peaKIuu, JiexKallre B OCHOBE
MPOMBIIINIEHHOT'O CIIOCO0a MOJIyYeHUS
cepHoii kuciioThl. [Ipumenenue. Conu
CEPHOM KHUCIIOThI, KAYECTBEHHAS PEAKIIUS
Ha CyJb(aT-uoH.

HaxoxaeHue cepbl 1 €€ COeTMHEHU N

B IIpUpOie. XUMHUECKOE 3arpsi3HCHHE
OKPYXarOUIEH Cpelibl COCTUHEHUAMU
cepbl (KUCIOTHBIE TOXK]IU, 3arPsI3HEHUE
BO3/IyXa U BOJJOEMOB), CIIOCOOBI €ro
MpeA0TBPAIECHUS.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C 00pa3aMU CEPBI U €
COEIMHEHUSAMH (BO3MOXKHO
HCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
Hao0mronenue nporecca oOyriiMBaHus
caxapa noj IevCcTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
JlabopamopHvie onvimeoi:

N3y4yeHne XUMUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHOI KUCIIOTHI.
[IpoBeneHne kKaueCTBEHHOM peakIuy Ha
cynb(haT-uoH U HaOII0ICHUE TTPU3HAKA
€€ NPOTEKaHUs

npobJieM, CBSI3aHHBIX C IepepaboTKoN
COCIMHEHUH CEPHI.

[1manupoBaTh U OCYIIECTBISTD

Ha MIPAKTUKE XUMUYECKUE
HKCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 10 pe3yIbTaTaM
HKCIEPUMEHTA.

CrnenoBatb npaBuiiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAaHUH XUMUYECKON
MOCYJIbl U 000PYIOBAHHUS.
[Tpon3BOIUTH BEIYUCIICHUS

110 XUMHUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh pH BBITIOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YIYCOHHKA,
CTIPaBOYHBIEC MaTEPUAITBI
(ITeppoguueckyto CUCTEMY XUMHUECKUX
anemenToB JI. 1. Menaeneena, Tabnuiy
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEU B BOJE, DJIEKTPOXUMHUUECKUU P
HaIpsKEHU METaJioB).

Hcnonp30BaTh NpU BHITIOJTHEHUH
y4eOHBIX 3aJJaHHUi U B TIPOLIECCE
UCCIIEIOBATENLCKOM NeATeTbHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XMUMHUYECKOTO COAeP KaHus, CIIPABOYHbIE
Martepuaibl, pecypcel UHTEpHETA
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Oobuas
XapaKTepUCTHKA
XUMHYECKUX
AIIEMEHTOB
VA-rpynsl.

A3ot, pochop u ux
COEMHEHUS

OO61mast xapaKTepuCTHKa FJIEMEHTOB
VA-rpynmsl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHCJICHUS.

A30T, pacpoCcTpaHeHHE B IPUPOJIE,
busnueckre U XMMHUYECKHUE CBOMCTRA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero GU3NIECcKre U XUMHUYECKUE
CBOMCTBA, OJyYEHHE U IPUMEHEHUE.
Conu aMMOHUSL, X PU3NYECKUE

¥ XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHas peakuys Ha HOHBI
aMMOHHMSI.

A3O0THasl KUCJOTA, €€ MOJy4YeHHE,
¢duznyeckre 1 XUMUYECKHE CBOMCTBA
(oOmue kak mpeacTaBuTENs Kilacca
KHCJIOT U crienupruIecKue).
Hcnonb30BaHWe HUTPATOB U COJIEN
aMMOHHS B KaUeCTBE MUHEPATIHHBIX
yao0peHuil. XUMHYECKOE 3arpsi3sHCHHUE
OKPY’KarOIIEH CPEAbI COCTMHEHUSIMU
a30Ta (KUCJIOTHBIE I0XK]IU, 3arpsI3HEHUE
BO3]lyXa, TOYBBI U BOJOEMOB).
docdop, amIoTponHbIe MOAUPUKAIIUN
dbocdopa, dbuzndyeckre U XUMUIECKHE
cBorictBa. Oxcua pocdopa (V)

u pochopHas kucnora, puznyecKue

OOBsCHATH O0LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB
VA-rpynmnsl ¥ UX COEIMHEHHUH C Y4€TOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBarh (hU3NYECKHUE

U XMMHUYECKHE CBOMCTBA MPOCTHIX
BEIECTB a30Ta U (hochopa u ux
COEIMHEHMH (aMMHaKa, colei aMMOHUS,
a30THOM KUCJIOTBI, HUTPATOB, OKCHUJIA
dbocdopa (V) u bochopHOil KUCIOTHI,
dbocdaToB), cmocoObI UX MOTYUCHUS,
NPUMEHEHNE U 3HAaYeHUE B IPUPOIE

Y J)KU3HH YEJIOBEKa.

Onpenensatb HOHBI aMMOHHS U ocdaT-
MOHBI B pacTBODE.

OOBACHATH CYITHOCTb YKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C HAX0XKICHUEM
coelMHeHui a3ota u pocdopa

B OKpY>Karollen cpele.

[1nmanupoBaTh U OCYIIECTBISTD

Ha MPAaKTUKE XUMUYECKHE
HKCIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHUS,
JIeNaTh BBIBOJIBI IO pe3yIbTaTaM
HKCIIEPUMEHTA PU MIPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUUYECKON
paboTHI.

CrnenoBaTh ipaBuiIaM O€30MacHON
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1 XMMHUYECKUE CBOMCTBA, MOJyYCHHUE.
Hcnonr3oBanue ¢ocdaToB B KaUeCTBE
MUHEPAJIbHBIX yI00pEHUH.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu.

O3HakomIIeHHE ¢ PU3NUECKIMHU
CBOMCTBaMu azota, pocdopa

U UX COCMHEHUN (BO3MOYKHO
MCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
O3HakoMJIeHHE C 00pa3IlaMH a30THBIX
1 (ochopHBIX YI0OpEHUH.
[Tonyuenue, coOupanue, paclio3HaBaHHE
Y U3yYCHUE CBOWCTB aMMHAKA.
B3auMoiericTBrE KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI C MEIbIO
(BO3MOYKHO MCITIOJIb30BaHHUE
BUJIEOMATEPHUAJIOB).

JlabopamopHhvie onvimoi:
[TpoBeaeHNE KaUeCTBEHHBIX PEAKIIUN
Ha MOH aMMOHus 1 pocdar-noH,

Y U3yYE€HHE PU3HAKOB MX
MPOTEKAHUSI.

Ilpaxmuueckas paboma

Ne 3: Tlomyyenne ammuaka, u3y4eHHe
€ro CBOMCTB.

Boruucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEAKIIHI

paboThI B 1aboparopun

[P UCTIOJIB30BAHUU XUMUYECKOU
HoCyZbl U 000pYI0OBaHUS.
[Tpon3BoaUTh BBIYUCIICHUS

M0 XUMUYECKHUM YPaBHEHUSIM.
Hcnonp30BaTh Npy BBINIOJIHEHUH
y4eOHBIX 3aJaHUIl TEKCThl YUYEOHHKA,
CIPaBOYHbIEC MaTEPUAIIbI
(MepuoINYECKYI0 CUCTEMY XUMHUECKUX
sanemenToB /. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTHU KHMCIJIOT, OCHOBAaHUI

Y COJIEH B BOJIE, JIIEKTPOXUMUYECKUI P
HaIpsHKEHUI METaIIOB)
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24

Oobuas
XapaKTepUCTHKA
XUMHUYECKUX
JIEMEHTOB
IVA-rpynmsi.
Yraepon

Y KPEMHHUU, U UX
COEIMHEHUS

OO61mast xapaKTepuCTHKa FJIEMEHTOB
IV A-rpynmnel. OcOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIICHH
OKHCJICHUSL.

VYriepoa, alsioTporHbie MOIU(UKAIIH,
pacrpocTpaHEHUE B IPUPOJIE,
(du3nYecKue U XUMHYECKHE CBOMCTBA.
Ancop6mus. Kpyrosoport yriepona

B MIPUPOJIE.

Oxcunpl yriepojia, ux pusndeckue

Y XUMUYECKHE CBOWCTBA, ICCTBUE

Ha KUBbIC OPTaHU3MBbI, TIOJTyYEHUE

Y IPUMEHEHUE. JKOJIOTUUECKHE
po0JIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa (IV), runoresa rimobamsHOTO
MOTEIJICHUS KJIUMaTa, MapHUKOBBIHN
¢ PexT.

VYroyibHast KUCJIOTA U €€ COJIHU, UX
bu3nUecKkre U XUMHUYECKHUE CBOMCTBA,
MOJIy4YE€HHUE U IPUMEHEHHUE.
KauecTBeHHas peakiius Ha KapOOHaT-
noHbl. Mcronp3oBanue kKapOOHATOB

B OBITY, MEJTUIIMHE, IPOMBIIIEHHOCTH
Y CEIIbCKOM XO35MCTBE.
[lepBoHavaIbHBIC TIOHSATHUS

00 OpraHMYeCKHX BEIMIECTBAX KaK

0 COeIMHEHUAX yriepoa (MeTaH, 3TaH,

OOBsCHATH O0LIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOICTB 3JIEMEHTOB
IVA-rpynnsl 1 uX COEAMHEHNHN C yYETOM
CTPOEHMS UX aTOMOB.

XapakTepu3oBaTh PU3NICCKUE

Y XUMUYECKUE CBOWCTBA IPOCTHIX
BEILECTB YIJIEPOJa U KPEMHUS U UX
COEIMHEHHH (OKCUIOB yTiiepo/a,
YTOJIbHON KUCIOTHI, KapOOHATOB, OKCHJIA
KPEMHHSI, KPDEMHHEBOU KUCIIOTHI,
CHJIMKATOB), CIIOCOOBI UX MOJTYYECHHUS,
MPUMEHEHUE U 3HAYEHUE B IPUPOJIE

Y J)KM3HU YEJIOBEKa.

OOBACHATD NPUUNHHO-CIIEICTBEHHYIO
CBS3b: CTPOCHHE BELIECTBA — CBOICTBA
— IPUMEHEHUE — Ha IIpUMeEpax
COEMHEHNH YIJIEpOJA U KPEMHHUSI.
OmnpenensiTh KapOOHAT- U CHIIMKAT-UOHBI
B PacTBOpE.

OOBSICHITH CYIIHOCTh HKOJIOTMUECKUX
npo6JieM, CBSI3aHHBIX C HAX0XK/IEHUEM
YIJIEKHUCIIOTO Ta3a B OKPY KarolIen
cpene.

[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BEIIECTB MPUMEPAMHU
IPOCTBIX COEAMHEHUN (METaH, 3TaH,
ATUJIEH, alleTUIIEH, 3TAHOJI, ININLEPHH,
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STHJICH, alleTUJICH, 3TaHOJI, TJINLEPHH,
YKCYCHasl KHCJIOTA).

[IpupoaHbIE HCTOYHUKH YTICBOIOPOIOB
(yrosb, MpUpOHBIM a3, HEPTH),
MPOIYKTHI X TIepepadoTKu (OCH3MH),
WX pOJIb B OBITY U MTPOMBIIINIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKHU BaXKHBIX
BEILECTBAX: KUpax, OeIKax, yrieBoaax —
U UX POJIU B KU3HH YEJIOBEKA.
MarepuanpHO€ €THHCTBO OPTaHUYECKUX
Y HEOPTraHUYECKUX COCTUHEHUH.
Kpemnuit, ero ¢puznueckue

U XUMHYECKHUE CBOICTBA, MOTyUYCHUE

u mpuMeHenne. CoeTMHEeHUS KPEMHUS

B nipupoje. O01mue npeacTapieHus

00 okcune kpemuus (IV) u kpeMHueBoun
KHCJIOTE.

CunuKaThl, UX UCTIOJIb30BaHUE B OBITY,
MEUITMHE, TPOMBIIIIIEHHOCTH.
Baxuenime cTpouTenbHbIE MaTEPUAIbI:
KepaMuKa, CTeKJIO, [IEMEHT, OETOH,
xesne300eToH. [IpobaeMbl 6e30macHOro
WCITOJIB30BAHUS CTPOUTEITBHBIX
MaTepUajoB B MOBCEIHEBHOMN KU3HH.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

Monenu KpUCTATITMYECKUX PEIIETOK

YKCyCHasl KHCIJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCTUHEHUN YTIIepoa
U OpraHUYeCcKUX BEIIECTB.

OmnuceiBaTh poJib OEIKOB, KHUPOB

U yTJIEBOJOB B (PYHKITMOHUPOBAHHUH
’KUBBIX OPraHU3MOB, COCTaB MPUPOIHBIX
MCTOYHUKOB YTJIEBOAOPOIOB, UX POJIb

B OBITY U TIPOMBIIIIEHHOCTH.
[TpoBOIUTH BEIYHUCIICHUS 110 YPABHEHHSIM
XUMHUYECKUX PEaAKIIHM.

[1maHnpoBaTh U OCYIIECTBISTD

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHUS,
JieaTh BBIBOJIBI TIO PE3yJIbTaTam
DKCIIEPUMEHTA TIPH MPOBEIACHUHT
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CnenoBats npaBuiaM 0€30MacHON
paboThI B JlabopaTopuu

P UCTIOJIb30BAaHUY XUMUYECKON
MOCY/IbI U 000PYTOBAHMUSI.
Hcronb30BaTh IPH BHITTOTHCHUH
y4eOHbIX 3aJaHUIl TEKCThl YUYEOHHKA,
CIIPABOYHBIC MATEPUAITBI
(ITeprogrueckyro CUCTEMY XUMHYECKUX
anemenToB JI. 1. Menneneena, Ta0auiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHHM
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anmasa, rpadura, QysepeHa.
O3HaKOMJIEHHE C MPOLIECCOM aJICOPOITIH
PacTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YTJIEM U YCTPOUCTBOM
MIPOTUBOTA3a.

O3HakOMIIEHHE C TPOTyKIIUEH
CUJIMKATHOU IPOMBILIIIIEHHOCTH
(Buneomarepualibl: CUIMKATHAS
MIPOMBILIIIEHHOCTB ).

Mopenu MoJieKyJ1 OpraHuYeCKUX
BELIECTB.

JlabopamopHuwiti onvim:

[lonyuenue, cobrpanue, pacrio3HaBaHUE
Y U3YUYEHHE CBOMCTB YIJIEKUCIIOTO ra3a.
[TpoBeaeHNE KaUeCTBEHHBIX PEAKIUN

Ha KapOOHAT U CUJIMKAT-UOHBI

Y U3y4YEHHE IPU3HAKOB HX

MPOTEKAHUSI.

IIpakmuueckue pabomol:

Ne 4. Tlonydenue yriekuciaoro rasa,
V3y4YE€HUE €T0 CBOMCTB.

Ne 5. Pemienue skcriepuMeHTaNbHbBIX
3aJ1a4 o TeMe «BakHennire HeMeTaljIbl
U UX COCUHEHUSD.

Buviuucnenus:

M0 ypaBHEHUSM XUMHUYECKUX PEAKIIH

Y COJIEN B BOJE, DJIEKTPOXUMUYECKUH P
HaIPsHKEHUI METAIIOB)

Hroro o pazneny

25
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MeTaJiIbl M X CocqMHCHUA

3.1

OO01ue cBoiicTBa
METAJIJIOB

OO611ast XxapakTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJsioxkeHus B [lepuonnueckoit cucrteme
XUMHUYECKUX DJIEMEHTOB

JI.1. MeHnienieeBa v CTpOEHHUS aTOMOB.
Crpoenue metaminoB. Meramuueckas
CBA3b U METANINYECKAs
KpUCTaJUIMYECKas pelieTka.
DIEKTPOXUMHUYECKUH PsJT HAIPSHKEHU I
MeTauioB. PU3NYeCKHe U XMMUYECKUE
cBoiicTBa MeTauioB. OO0mIKe crocoob!
noJiy4eHusi MmetauioB. [lonsTue

0 KOPpPO3UHU METAJUIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnnagsl (CTalnb, YyryH, AIOPATIOMUHUN,
OpoH32a) U UX MPUMEHEHUE B OBITY

Y TIPOMBIIIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILJIABOB.
N3yuenue pe3ynbTaToB KOPPO3UU
METAJIJIOB (BO3MOKHO HCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB).

Jlabopamophvie onvimui:
O3HakomJieHHE ¢ 00pa3llaMu METAILJIOB
U CIUIaBOB, UX (DU3UUECKUMU

PackpbpIBaTh CMBICIT U3y9aeMbIX IMOHSTHN
Y IPUMEHSTH 3TH IIOHATHS IIPU ONMCAHUN
CBOMCTB BEIIIECTB U UX MPEBPAIICHUT.
OOBsCHITH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHCHHUHU CBOWCTB YJICMEHTOB-
METaJUIOB M MX COCTUHEHUH C YIETOM
CTPOCHHS UX aTOMOB.
XapakTepu3oBaTh CTPOSHUE METAJLIOB,
obmmue pU3NIeCcKue U XUMUUECKHE
CBOICTBA METAJIJIOB.

XapakTepu30BaTh OOIIHE CITOCOObI
MOJTYYCHUS] METAJLIOB.

OnurchIBaTh CIOCOOBI 3aIIUTH METAJIIIOB
OT KOPPO3HH.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPY UCTIOJL30BAHUN XUMUYIECKON
MOCY/Ibl U 000PYJOBAHUS.
[Tpon3BOINTE BBIUMCIICHHS

M0 YPAaBHEHHSIM XUMUYECKUX PEAKITUH,
€CJIM OJIMH M3 PEarcHTOB COJICPIKUT
IIPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe

B T1ape WK TPYIIIIe.

W cnonp30BaTh MpH BBHITTOJTHEHUN
y4eOHBIX 33JJaHUM TEKCThI YUCOHUKA,
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CBOMCTBaMHU.

Buviuucnenus:

10 YPaBHEHUSIM XUMHUYECKUX PEAKIIUH,
€CJIU OJINH U3 PEareHTOB COACPKUT
npuMecu

CIIPaBOYHbBIC MATEPUAIIBI
(ITeproguyeckyro CUCTEMY XUMUUYECKHUX
anemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUM

Y COJIEW B BOJE, DIIEKTPOXUMHUUYECKUH PsIT
HaIPSHKEHU I METaJIOB)

3.2

Baxueiinme
METAJUIBI U UX
COCTMHEHUS

16

[[{e1o4HbBIC METAIUIBI: OJOKECHUE

B [leproanyeckom cucreMe XMMAIECKUX
anemenToB [[.M. MeHpaeneena,

CTPOEHHE UX aTOMOB, HAXOKJICHUE

B ipupoic. PU3nuecKre 1 XUMUYECKUE
CBOMCTBA (Ha MpUMepe HATPUs

u Kayust). OKCUIbI U TUAPOKCUIBI HATPUS
u kanus. [[pyuMeHeHune menouHbIX
METAJUIOB U UX COCTMHCHUH.
[[lenouHO3eMeNIbHBIE METAJIJIBI MAarHUM

Y KQJIbLUI: TIOJIOKCHUE

B [leproanyeckor cucteMe XUMHUYECKUX
anemeHTOB .M. Menneneesa, ctpoeHue
MX aTOMOB, HAX0X/ICHUE B IIPUPO/IE.
DOU3NYeCcKUe U XUMUYECKHE CBOMCTBA
MarHus U KaJibliusg. Baxkaelmnme
COeMHEHUS Kaablus (OKCHUI,
TUIPOKCH, COJIN). JKECTKOCTh BOJIbI

U CIIOCOOBI €€ yCTpaHEHUS.

ANOMUHUN: OJIOKEHUE

B [lepnognueckoi cucreme

OOBACHATH O0IIHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METAJIJIOB U X COCIMHEHUH B TPyIIIax

C YUYETOM CTPOEHUS UX aTOMOB.
XapakTtepu3oBaTh (PU3UUECKUE

Y XMMHUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB METAJIJIOB U UX COCIMHEHUI
(OKCUIOB, TUAPOKCHUIIOB, COJICH),
CIIOCOOBI MX MOTYYEHUsI, IPUMEHEHUE

Y 3HaYCHUE B MPUPOJIC U KU3HU
YeJioBeKa.

YcranaBnuBaTh NPUYUHHO-
CJI€ICTBEHHYIO CBA3b: CTPOEHHUE
BEIIIECTBA — CBOWCTBA — MPUMEHEHHE —
Ha MMpUMEpPax U3y4yaeMbIX BEILIECTB.
Pacno3HaBaTh C MOMOIIIbIEO KAYECTBEHHBIX
peaKuii MOHbI METAJUIOB: MarHus,
KaJIbIIMs, aTIOMUHUSA, ITMHKA, Kene3a (II)
u xenesa (I1I), menu (11).

Jloka3biBaTh aM(POTEPHBIN XapaKTep
OKCHJIOB U TUJPOKCHJIOB AITFOMUHHSI
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XHMHYECKUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOEHHE aTOMA,
Haxo0XJICHUE B pupoe. Pu3ndeckue
Y XUMHUYECKHE CBOMCTBA aTFOMUHUS.
AmM@oTepHbIe CBOMCTBA OKCUAA

U TUAPOKCHUA ATFOMUHUS.

Kenezo: nonoxenune B [leprnonnueckoi
CHUCTEME XUMHUYECKHUX IJIEMEHTOB

JI.. MenaeneeBa, CTpOEHHE aTOMA,
Hax0XJIeHUE B pupoje. Pusndeckue
Y XMMUYECKUE CBOMCTBA XKeJe3a.
Oxkcupl, ruipokcu bl U cou xkenesa (1)
u xxene3a (III), ux cocras, cBoMCTBa

U TIOJTyYEHHUE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOJICHCTBHSI OKCH/IA
KJIBIIUS U HATPHUS ¢ BOJAOM (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpaiBaHue IIaMeHH HOHAMH
HATPHS, KK ¥ KaJTbIIUs

(BO3MOYKHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUAIIOB).

HccnenoBanue CBONUCTB »KECTKOM BOJIBI.
[Iponecc ropenus xee3a B KUCIOPOE
(BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

U IIMHKA.

[ImaHrpoBaTh U OCYIIECTBIIATH

Ha MIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOAUTH HAOIIOICHNUS,
JienaTh BBIBOJIBI IO pE3yjibTaTam
HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00paTOPHBIX OTBITOB U MPAKTUIECKHUX
paboT.

CrnenoBatb npaBuiaM 0€301acHOM
paboThI B J1abopaTopuu

MIPU UCTIONIE30BAHUH XUMUIECKON
nocyzbl ¥ 000pyI0BaHUS.

[Tpon3BOaUTH BEIYUCIICHUS

110 XUMHUYECKHUM YPaBHEHUSIM.
VYyacTBOBaTH B COBMECTHOM padoTe

B IIape WJIM TpyIIIe.

BricTpanBath pa3BepHyThle TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOH

Ha HHGOPMAIIHIO U3 Y4eOHHUKA

Y CIIPAaBOYHBIX MAaTE€pUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YUYCHHbIN ITOHATUINHBIN
ammapart Kypca XuMUHU
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JlabopamopHhvie onvimoi:

[IpoBeneHre Ka4eCTBEHHBIX PEeaKIui
Ha MOHBI (MarHus, KaJblKs, aTIOMUHUS,
1uHKa, xxenesa (II) u sxenesa (111), menu
(IT), onucanue NprU3HAKOB UX
IPOTEKAHUSI.

UccnenoBanue ampoTepHBIX CBOWCTB
TUIPOKCHUIA ATTFOMUHUS U TUIPOKCHUIA
[IUHKA.

lIpaxmuueckue pabomuwi:

Ne 6. X KecTKkoCTb BOJIBI 1 METOJIBI €€
YCTPAHEHMUS.

Ne 7. Pemienue sKCriepuMEHTAIBHBIX
3aj1a4 110 TeMe « BakHenmune MeTanibl
U UX COCTMHEHUSD.

Buiuucnenus:

M0 YPAaBHEHUSIM XUMUUYECKUX PEAKIIUM,
€CJIM OJIH U3 PEareHTOB JIaH B U30BITKE
WJIU COJICPXKUT MPUMECH;

MAacCCOBOM J0JIM BbIXOA ITPOAYKTA

peakiumn
Uroro no pazaeny 20
XHMUA M OKpYKAKOLIas cpeaa
4.1 | Xumus 3 BemiectBa 1 Matepuaibl B MOBCEIHEBHOM | XapaKTEPU30BaTh POJIb XUMUU
1 OKpYy>Karomas KU3HU YenoBeka. bezomacHoe B Pa3NUYHBIX chepax IesTeTbHOCTH
cpena HCTO0JIb30BAaHUE BEIIECTB U XUMHUYECKUX | JIFOJEW, OCHOBHBIE BEIIECTBA

peakmmii B ObITy. [lepBas momors U MaTepualbl, IPUMEHSEMBIE B )KU3HU
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MIPU XUMHUECKUX 0KOTax
Y OTPaBJICHUSIX.

XUMHUUECKOE 3arps3HEHUE OKPYKAIOIEH
cpeasl (TpeaenbHas J0mycTuMast
KOHIIEHTpalus BeuiecTs. Posb xumun

B PELIEHUH YKOJIOTMYECKUX IPOOIIEM.
Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

N3ydenue 00pa3LoB MaTepuaioB
(cTeKJ10, CIUTaBBl METAIJIOB, MTOJTMMEPHBIE
MaTepHaIbl)

COBPEMEHHOI'0 Y€JIOBEKa.
OOBACHATDH yCIIOBUS 0€3011aCHOTO
MCIIOJIb30BaHUs BEILIECTB U XUMHUECKUX
peakuuii B ObITY.

AHanM3UpoOBaTh U KPUTUUECKU
OLIEHMBATh UH(POPMAIUIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEJIBCKOT0 X0351CTBA,
TpPaHCIIOPTA U JIp. HA COCTOSTHUE
OKPY’KaroIIEH CPEIbI.

YMeTb 0Ka3bIBaTh NEPBYIO MOMOIIb

IPU XUMUYECKUX 0XKOTaX U OTPABJICHUSAX.
[IpuHuMaTh yyactue B 00CYyKICHUN
po0JIeM XUMHYECKON U AKOJIOTHUECKOM
HAIpPaBJIEHHOCTH, BbICKAa3bIBaTh
COOCTBEHHYIO MO3UIIMIO IO podieMe

U MpeJiaraTb BO3MOKHbBIE Y TH €€

pelIeHns
Hroro no pazaeny: 3
Pe3epBHOE Bpems 3
OBILIEE YNCJIO HACOB 68
[10 [TIPOI'PAMME
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NEPEYEHb (KOJUP®UKATOP) PACIIPEJEJEHHBIX IO KJIACCAM
MPOBEPSIEMbIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBILIEIO OBPA3BOBAHMS Y DJIEMEHTOB COJIEP)KAHUS 1O XUMUHA

B denepaabHBIX W pEerHOHAIBHBIX IMPOIEIypaX OICHKH KadecTBa OOpa30BaHHS
UCIIOJIB3YeTCs MepeueHb (KoaudukaTop) pacnpeae/eHHbIX MO KjaaccaM IMPOBEPsSIEMbIX
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEeIbHON IPOrpaMMbI
OCHOBHOT'O 00TIIETO 00Pa30BaHUs 1 AIEMEHTOB COACPIKAHMS 110 XUMUH.

8 KVIACC

IIpoBepsiemble TpeOOBaHUS K Pe3yIbTATAM OCBOCHUS OCHOBHOM 00pa30BaTe/ILHOM
MPOrpaMMbIl

Kon IIpoBepsieMble MPeAMETHBIE PE3YIbTAThI OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO o0pazoBaTeIbLHOM MPOTPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHus
pe3yJibTaTa
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE IOHATHS)
1.1 pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX [MOHATHIL: aToM,

MOJIEKYJa, XUMHWYECKHM 3JIEMEHT, IMPOCTOE BEILIECTBO, CIIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJIHAA W HEOJIHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAas M MOJEKYJIspHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JOJs XUMHUYECKOTrO
AJIEMEHTAa B COCJIUHEHHH, MOJISIPHBIM O00BbEeM, XMMHUYECKAsT peakiius,
KIaccupukanus — peakiui:  peakuuu  COEAUHEHUs, PEaKIUu
Pa3NOKEHMsI, PEaKIMM 3aMEIIeHHs, peakiuu OoOMeHa, dK30- U
SHJOTEPMUYECKUE PEaKINMU, TEIIOBOM 3(PdeKkT peakiuu, pacTBop,
MaccoBas JI0JIsl BeliecTBa (IIPOLIEHTHAs KOHIIEHTpAIUsi) B pacTBOPE

1.2 WJUTIOCTPUPOBATH  B3aMMOCBSI3b OCHOBHBIX XWMHMUYECKHUX TOHSATUN
Y IPUMEHSATDH 3TU MTOHATHUS IIPY OIIMCAHUU BEIIECTB U UX IIPEBPALLICHUAN

1.3 MCIOJIb30BaTh XMMHUYECKYI0 CUMBOJHMKY JUIsI COCTaBIEHUS (HopMyIl
BEILIECTB U YPABHEHUN XUMUYECKUX pPEaKIUn

1.4 pacKpbIBaTh  CMBICI 3aKOHOB COXPAHEHHUS MacChl  BEUIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO YYEHHUS, 3aKOHa
ABorajipo

1.5 OMpEeNesATh  BAJICHTHOCTh aTOMOB  JJEMEHTOB B  OMHApHBIX

COCANHCHUAX
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1.6

KJ1acCU(UIIMPOBATh XUMHUYECKHE pPeaKluu (10 YUCIYy U COCTABY
YYaCTBYIOIIMX B PEaKIIUU BEILIECTB, [0 TEIIOBOMY 3P deKTy)

1.7

BBIUHCIISITh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO U MOJIIPHYEO MacChl
BEILIECTB

1.8

BBIUUCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMeHTa Mo (opmyrie
COEJIMHEHMUS,

1.9

BBIYHCIIATHD MAaCCOBYIO JTOJIHO BEIICCTBA B paCTBOPC

1.10

MIPUMEHSTH €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOJI0ICHHE,
U3MepEeHHEe, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIH )

[To reme: «BaxkHeure NpecTaBUTENN HEOPTAHUYECKUX BEIIECTBY»

2.1

PACKpPBIBATb CMBICJI OCHOBHBIX XHMMHUYCCKUX MOHSITHM: OKCH I, KMCJIOTA,
OCHOBAaHUC, COJIb

2.2

OTIPEIETISATh MPHUHAJIC)KHOCTh BEIIECTB K OIMpPENeICHHOMY Kiaccy
COEIMHEHMUI 110 hopMyam

23

KJIaCCI/I(l)I/ILII/IpOBaTB HCOPraHN4CCKHUC BCIICCTBA

24

XapaKTepU30BaTh (OMUCHIBAThH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACCOB, TOATBEPXKAas  ONHWCAaHUE  MpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEaKIIUil

25

IIPOTrHO3UPOBATH CBOMCTBA BCICCTB B 3aBHCHMOCTH OT HX
Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XWUMHUYCCKUX
HpGBpaIHCHI/Iﬁ B pa3JIMYHLIX YCJIIOBHAX

2.6

CIENOBATh MpPaBWJIAM MOJIb30BAHUS XUMHUYECKOM TOCYAOM W
1abopaTOpHBIM O0OpYJOBaHHEM, a TaKXKe MpaBUiIaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSMH [0 BBITOJHEHUIO
Ja00PATOPHBIX XUMHUYECKUX OMBITOB MO TMOJIYUYECHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOAOPOJA M KHCJIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONPEACIECHHOW MacCOBOM JOJIEM PacCTBOPEHHOIO
BEILIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUYECKHUE SKCIIEPUMEHTHI 1O
pacno3HaBaHMIO PACTBOPOB IIEJIOYEH M KHUCIOT C I[OMOUIBIO
UHAMKATOPOB (J1akMycC, peHoIpTaenH, METUIOPaHXK U IPYTHUE)

2.7

IMPOBOJAUTE PACYCTEI 110 YPABHCHHIO XUMHUYECKOM p€akunu

I[To Teme: «llepuomnueckuit 3akoH u Ilepumoguueckas cucrema
xumudeckux snaemeHToB .M. MenneneeBa. CTpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKITAN

3.1

PACKpBIBATh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATUH: AP0 aToma,
AJIEKTPOHHBIA CIIOM aToMa, aroMHas OpOWTalb, paguyCc aToMa,
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XUMHUUCCKAA CBiA3b, IOJIPpHAA W HCIIOJKIPHAsA KOBAJICHTHAA CBA3b,
QJIICKTPOOTPHULATCIBHOCTb, HOHHAsA CBsA3b, HOH, KAaTWUOH, aHWOH,
CTCIICHb OKUCJICHUA

32

KJIaCCI/I(i)I/IHI/IPOBaTB XUMHNYCCKHE 3JICMCHTbBI

33

OMHCHIBATh W XapaKTepu3oBaTh Tabimunyio Gopmy [leprnoamdeckoit
CUCTEMBl XMUMHUYECKUX JJIEMEHTOB: pasziuyaTh IOHATHSA «TJaBHAs
noarpynmna (A-rpynma)» u «mobounas mnoxarpymnmna (b-rpymma)y,
«MaJTbIe» U «OOJIBIIIHIE) TTEPHOIBI

34

packpeiBath cMbici [lepmogmueckoro 3akona .M. Menneneena:
JEMOHCTPUPOBATH MOHUMAHUE EPUOIUUECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX AJIEMEHTOB OT UX noJioxkeHus B [lepuoanyueckoii cucteme

3.5

COOTHOCUTh O0O3HAYCHHS, KOTOpPhIE HMEIOTCS B TaOIMIle
«Ileprnonnueckas cucTemMa XUMHUYECKIX DIIEMEHTOB
JN.W. MenneneeBay C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsij sapa, 0OIIee YHCIIO
AJIEKTPOHOB U PACIIPEETICHUE UX 110 JIEKTPOHHBIM CIIOSIM)

3.6

OTIPENICATh  CTENCHb  OKHCIICHHUS  DJJEMEHTOB B  OMHApHBIX
COCTMHEHUIX

3.7

ONpEeNEATh BHUJI XUMHUYECKOM CBsI3W (KOBaJCHTHAsT M HOHHAs)
B HEOPTAHUYECKUX COCTUHEHUSAX

ITpoBepsieMble 3JIEeMEHTHI COIEPKAHUSA

Kon

[TIpoBepsieMblii 37IEMEHT COJEPHKAHUS

1

HepBOHa‘{aHI)HBIG XUMHNYCCKHC ITOHATHA

1.1

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEMIECTB. ATPETaTHOE COCTOSIHUE
BEILIECTB

1.2

[TousTHe O MeTOmax IO3HAHUS B XMMHUHU. YHCTBHIE BEIIECTBA U CMECH.
Crnioco0nI pa3zjeneHust cMecei

1.3

ATOMBI M MOJICKYJIBI. Xumuueckue 3y1eMeHThl. CHMBOJIBI XMMHUUYECKHX
QJICMCHTOB. HpOCTBIe H CJIOXKHBIC BCIICCTBA. ATOMHO-MOHCKYH?IPHOC YUCHUC

1.4

Xumuueckass Qgopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH NOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENBbHAsE aTOMHAs Macca.
OTHOcuTeNnbHAsT MOJIEKYJsipHas wmacca. MaccoBasi 101 XUMHUYECKOTO
AJIEMEHTA B COCAMHEHUU
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1.5

KomnuectBo BemecrBa. Moiib. MonsipHas Macca. B3aumMocCBsA3b KOJIMYECTBA,
MacChl ¥ YHUCJIa CTPYKTYpPHBIX €IWHUI] BemlecTBa. PacueTsl mo dopmynam
XUMHYECKUX COCTMHEHUN

1.6

du3nyeCKre U XUMUIECKUE SBJICHUS. XUMHUUYECKasi peaKIus U €€ MPU3HAKH.
3aKOH  COXpaHEHUS MacChl  BEIIECTB. XUMHUUYECKHE  ypaBHEHHS.
Knaccudukanms XUMUYECKUX peakmuil  (COSAMHEHUS, Pa3I0KCHUS,
3aMeleHus, 0OMeHa)

1.7

XUMUYECKUM DKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW IOCYJIIOH,
C TmpaBwiaMd paboThl B Jaboparopud ©W TpUEMaMHU  OOpaleHHUS
C J1a0OpaTOpHBIM O0OpYJAOBAHMEM, HM3yUYEHHE U OMUCaHUE (UINYECKUX
CBOMCTB 00pa3IioB HEOPraHMYECKUX BEIIECTB, HaOMIOICHUE (PU3NUECKHUX
(nnaBjeHHE BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYNKE, KUICHHUE
U KOHJIEHCAIMsl BOJbI) U XUMHUYECKMX (TOpEHHE CBEYM, NPOKaJIMBAHHUE
MEHOM MPOBOJIOKHU, B3aUMOJACHCTBHE MeJa C KHUCIOTON) SBJICHUH,
HAOJIIOJICHUE U OINKCAHUE TMPU3HAKOB NPOTEKAHUS XUMUYECKUX PEaKIUil
(pa3noxeHue caxapa, B3auMOJICHCTBUE CEPHOI KUCIIOTHI € XJIOPUIOM Oapus,
paznoxenue tuapokcuaa Meau (II) mpu HarpeBaHuu, B3auMOJICHCTBUE
xene3a ¢ pactBopoM coiu meau (II), m3zydeHue crnocoGoB paszpeneHus
cMmecel (€ MOMONIbI0 MarHuTa, PUIbTPOBAHKE, BhINIAPUBAHKE, AUCTHILISALNSA,
xpomarorpagusi), IpOBEJCHHE OYUCTKU MOBAPEHHOW COJIM, HAONIIOEHUE U
ONHCAHHE PE3YJNbTATOB IPOBEACHHUS ONBITA, WILTIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MacChl, CO3/ITaHNuE MOJIeNIel MOJIEKYJT (IIapOCTEP>KHEBBIX )

Baxnerme npeacraBuTeNIM HEOPraHMYECKUX BELIECTB

2.1

Bo3nyx — cmecs razoB. Cocras Bo3ayxa. Kucinopoa — 35€MeHT U IpocToe
BellecTBO. HaxoxieHue Kkucmopo/ia B mpupo/ie, Gu3ndeckue 1 XuMU4ecKue
cBoiicTBa (peakiuu ropenus). Oxkcuapl. [Ipumenenne kucnopoga. Crocoob
MOJIYYSHHS] KUCJIOpOo/ia B J1abOpaTopuu M MpOMbIIUIEHHOCTH. KpyroBopor
KHclIopoa B mpupoae. O30H — alIoTponHas MOAU(PUKALMS KACIOPOIa

2.2

TeroBoit >(pPexT XuMUYECKON peakluyd, TEPMOXUMHUUYECKHE YpPaBHEHHS,
DK30- U SHIOTEPMUYECKUE PEAKLINH. TOIIIMBO: YTOJIb U METAH. 3arpsA3HEHHE
BO3]lyXa, YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOs

23

Bomopon — smemeHT M mpocrtoe BemiecTBO. HaxoxkneHuwe Boaopoaa B
npupojie, (PU3MYECKUEe M XUMHUYSCKHE CBOMCTBA, NMPUMEHEHHUE, CIIOCOOBI
nony4deHud. Kuciorsl u conu

24

MoutsipHbIii 00beM ra3oB. PacyeTsl N0 XUMUUYECKUM YPaBHEHUSIM

2.5

duznueckue CBOWCTBAa BOAbL. Boma kak pactBoputesib. PacTBOpSI.
HacpllieHHbIE 1 HEHACBHILIEHHBIE PACTBOPBI. PacTBOpUMOCTH BEIIECTB B
BOJie. MaccoBast 101 BelecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOJBI.
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OcHoBanus1. Poap pacTBOpPOB B MPUPOJIE U B )KU3HU YenaoBeka. KpyroBopor
BOABl B TpHUpoje. 3arps3HEHUE NPUPOIHBIX BoJ. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJ

2.6

Knaccudukamnus seopraamaeckux coenuuennit. Oxcuanl. Kinaccudukarms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIC)
u  HecoseoOpaszyrmue. Homenknatypa  okcugoB.  Duszmyeckue
Y XMMHAYECKUE CBOMCTBA OKCUIOB. [lonyueHne okcuaoB

2.7

OcnoBanusa. Krnaccudukamuss OCHOBaHMIA: IIENIOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenkmarypa ocHoBaHui. @PU3MYECKHME U XHMHUYECKHE
CBOMCTBa OCHOBaHUU. [lonydenue ocHOBaHUNI

2.8

Kucnorel. Knaccudukamus kuciaor. Homenknarypa kucior. dusnyeckue
U XUMHYECKHUE CBOMCTBA KUCHOT. P aktusHocTi MeTasuioB H.H. bekerosa.
[lonydeHnne KuCIOT

29

Conu. Homenkiarypa cosieil. Pu3n4ecKue 1 XUMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue cosei

2.10

['eneTnueckas cBSI3b MCIKAY KJlaCCaMM HCOPraHN4YCCKHUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUM DJKCIIEPUMEHT: KAayeCTBEHHOE OIPENECICHUE COJECPKAHUS
KHCIIOpOJia B BO3/yXe, MOJyYeHUe, cCoOOUpaHue, paclio3HaBaHUE U U3yUYCHUE
CBOMCTB  KHCIOpOAa,  HaOJIOJEHUE  B3aMMOJICUCTBUS  BEIIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U MPEKpalleHus ropeHus (rmoxapa),
O3HAKOMJIEHUE ¢ 00pa3liaMi OKCHUIOB U OMKMCAHUE X CBOMCTB, MOJyUYECHHE,
coOupaHue, paclo3HaBaHUE W HU3YYCHHE CBOMCTB Bojopojna (ropeHue),
B3auMO/IelicTBUE Boopoaa ¢ okcuaom Meau (I1) (BO3MOKHO UCTIOIB30BaHUE
BUJICOMATEPUAIIOB), HAOIIOEHUE 00Pa3IOB BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCCIICIOBAHUE OCOOCHHOCTEM PpPACTBOPEHUSI BEIIECTB C  Pa3IUYHOM
PacTBOPUMOCTBIO, TPUTOTOBJIEHHE PACTBOPOB C OMPEACICHHOW MacCOBOM
JIOJIE PACTBOPEHHOIO BENIECTBA, B3aUMOJCHCTBHE BOJbI C METAJUIAMU
(HaTpueM U KaiblieM) (BO3MOXKHO HCIOJB30BAHHE  BHJICOMATEPHUAIIOB),
OMpENICJICHHE PACTBOPOB KHCIJOT U LIEIOYEH C TOMOIIBIO UHIUKATOPOB,
UCCJIEIOBaHNE O0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJIOZICHNE W3MEHEHHS OKpPacKd HHAMKATOPOB B PACTBOpaxX KHUCIOT M
niesouei, nzyueHue Bzaumoencteus okcuga mea (II) ¢ pactBopom cepHoit
KUCJIOTBI, KHACJOT C METAJUIAMHU, PEAKUUW HEUTpaIv3aluu, IOJy4YCHUE
HEpPACTBOPHMMBIX OCHOBAHHWM, BBITECHEHHE OJIHOIO MeTajla JIPYyTuM U3
pacTBOpa COJIM, PEIIEHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «Baxxnenime
KJIACChl HEOPTAaHUYECKUX COSTUHECHUIN
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[Teprnonnueckuit 3akoH u [lepuognueckas cucrema XUMUYECKHAX SIIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIIBHO-
BOCCTAHOBUTEJBHBIC PEAKIINHT

3.1

[lepBble MONBITKM KiIacCU(UKAIUU XUMHYECKUX 3eMeHTOB. [loHsTHE O
IpyNNax CXOAHBIX 3JIEMEHTOB (ILEIOYHBIE U IETOUYHO3EMENbHBIE METALIBI,
raJIOTeHbl, HTHEPTHBIEC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTepHbIC
OKCH/JIbI U THJIPOKCH/IBI

32

[lepnognuecknil 3akoH. [leprnoauyeckas cucTeMa XUMHYECKHUX DJIEMEHTOB
J.M. MenneneeBa. KopoTkomepuomnas u ATUHHONEpPHOAHAS (HOPMBI
[lepuonnueckoin cucrembl xumudeckux sneMeHToB J.MI. Mennaeneena.
[leprone!l u rpynmnsl. PU3NYECKUN CMBICI MTOPSIKOBOTO HOMEpPA, HOMEPOB
[IEpUOAA U TPYIIIBLI JIEMEHTA

3.3

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tonel. Dnektponsl. CTpoeHUE
ANEKTPOHHBIX 000JI0YEK aTOMOB TNEpBbIX 20 XUMHUUYECKUX DJIEMEHTOB
Ilepuonnueckoin  cucremsl .M.  MenneneeBa.  XapakTepucTtuka
XAMHUYECKOTO 3JIEMEHTa IO €ro mnoJioxkeHuto B [lepuonndeckoil cucreme
J.1. MennaeneeBa

34

3aKOHOMEpPHOCTU W3MEHEHHUSI pajdyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX UM HEMETANIMYECKUX CBOWMCTB MO TpynnaM U MEPHUOJIAM.
3nauenne Ilepuommueckoro 3akoHa u  llepuoanueckod  CUCTEMBI
XAMHUYECKUX JIEMEHTOB JUISI pa3BUTHs HayKu U npakTtuku. .M. Mennenees
— YYEHBIN U IpakJaHUH

3.5

Xumuueckass cBsizb. KoBajieHTHast (MoJsipHass W HEMOJIApHAsi) CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAas CBs3b

3.6

CrerneHb OKHUCJICHHAI. OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC pPCaKu.
HpOHCCCBI OKHCJICHUS M BOCCTaHOBJICHUA. OKMCIMTEIN U BOCCTAHOBUTEIU

3.7

XHUMHUYECKUI KCIEPUMEHT: HM3y4YEeHHE OOpa3lOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE THIPOKCHIA LIMHKA C PACTBOPAMH KUCIOT U
LIEJI0YEH,  NPOBEACHUE  OMNBITOB,  WUIIOCTPUPYIOIIMX  IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ peakuuidi  (ropeHue,  peakuuu
Pa3JIOKEHUSI, COCTUHEHHS])
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9 KJIACC
IIpoBepsieMble TPeOOBAHUS K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeJIbHOM
NPOrpamMmMbl
Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 0011IET0 00pa30BaHMUS
pe3yabTaTa
1 ITo Teme: «BeliecTBO 1 XUMUYECKask PEAKLIUSD)

1.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKMX IOHSTUH: pacTBOp,
AIEKTPOIUTBI, HEAJEKTPOIUTHI, AJIEKTPOIUTHYECKAS IUCCOLMAIMS,
peakiMy MOHHOrO OOMEHa, KaTajau3aTrop, XMMHUYECKOEe PaBHOBECHE,
oOpaTuMble 51 HEeoOpaTUMbIe peakuuu, OKHCIIUTEIIBHO-
BOCCTAHOBUTENIBHBIE  PEAKLUHUH, OKUCIUTENb, BOCCTAHOBUTEIID,
OKHCJIEHHME M BOCCTAHOBJIEHUE, aJJIOTpONHs, aM(pOTEPHOCTH,
XUMHUYECKass CBS3b (KOBAJEHTHAsl, WOHHAs, METAJIMYeCcKas),
KPUCTAJUINYECKAs PELIETKA, CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKLUN

1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKHX TMOHSATHIA
Y IPUMEHSTH 3TU MOHATUS [IPU ONMCAHUH BEUIECTB U MX NMPEBPAILCHUN

1.3 COCTABJISITh YPAaBHEHUS 3JIEKTPOJUTUYECKON JUCCOLMALMM KHCIIOT,
IIEJIOYEN M COJIEH, IOJHBIE M COKPAILEHHBIE YPAaBHEHUS pPEaKLul
MOHHOTO OOMeHa

1.4 PACKpBIBATh CYITHOCTh OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEACTBOM COCTABJICHHUS 3JICKTPOHHOTO OaaHca ITUX PEeaKIHii

1.5 MIPOBOAUTH PACUETHI 10 YPABHEHNUIO XUMHUYECKON PEAKIIMU

2 ITo Ttemam: «Hemeramel u ux coemuHeHus» U «MeTamael U HUX
COCIMHEHUS

2.1 XapaKTepru30BaTh (OMUCKHIBATH) OOIIKE U CrIENU(PUIECKIE XUMUUECKHE
CBOMCTBA IPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPXKAAs ONMCAHHE
MpUMEPaMH MOJIEKYJISIPHBIX U HIOHHBIX YPABHEHHUI COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHIN

2.2 COCTABIIATh YPABHEHHUSI PEAKIMH, IOATBEPKIAIOIINX CYILIECTBOBAHUE
IFEHETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB

23 MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHU,
BO3MOKHOCTH NPOTEKAHHUSI XUMHYECKUX MPEBPALIEHUI B Pa3IUYHBIX
YCIIOBHSIX

24 CIeIOBAaTh  MpaBWJiaM  MOJB30BAHUS ~ XMMHYECKOM  IOCYIOHN
1 J1abOpaTOpPHBIM OOOPYJOBAaHHEM, a TaKXKE MpaBUiiaM OOpaIICHHUS
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C BENIECTBAMHU B COOTBETCTBHUU C WHCTPYKIUSMHU TIO BBHITIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHHIO U COOMPAHHIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKHUCIIOrO ras3a)

2.5

MPOBOANTh PEAKIMH, ITOATBEPIKIAIOIINEG KAYCCTBCHHBIH COCTaB
pa3IMYHBIX BEIISCTB: PACIO3HABATh OMNBITHBIM IIyTEM XJIOPHI-,
Opomun-, wommnm-, kapOoHart-, ¢docdar-, cuaukar-, Ccyabdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHS, MOHBI M3YYCHHBIX METAJUIOB,
MPHUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHWMUYECKUX BEIECTB

[To Teme: «XuMUs 1 OKpY>Karomias cpeaary

3.1

PacKpbIBaTh CMBICT OCHOBHBIX xuMuueckux nonstuid: [TJIK BemecTtsa;
KOPPO3Usl METAJJIOB

3.2

MPUMEHATh OCHOBHBIE OIIEPALIMU MBICIUTEIBHOU AEATEIBHOCTH —
aHaluM3 W CHHTE3, CpaBHEHUE, O0O0OOIIEHHE, CUCTEMAaTU3allUIO,
BBISIBJICHUE PUUYMHHO-CJICCTBEHHBIX CBI3€U — JIJI1 U3yUYE€HUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUN; €CTECTBEHHO-HAYUYHBIE METObI
MO3HAHUS — HAOJII0JICHHE, U3MEPEHHE, MOJICIIMPOBAHHUE, DKCTICPUMEHT
(peanbHBIN ¥ MBICJICHHBIN )

IIpoBepsiemMble 3JIeMEHTHI COEPKAHUSA

Kon

[IpoBepsieMblii 37IEMEHT COJCPHKAHUS

1

BemectBo u xumnueckas peakius. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMHAYECKUX SJIEMEHTOB
JA.N. Mengeneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KU, KAJIBIUS U
UX COCAMHCHUMNM B COOTBETCTBUU C IIOJIOKCHHEM  DJICMCHTOB B
[Tepronnyeckoil CUCTEME U CTPOEHUEM KX aTOMOB

1.2

CtpoeHue BeIIECTBA: BUAbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIAYECKHUX
pEIIETOK, 3aBUCUMOCTH CBOMCTB BENIECTBA OT THIIA KPUCTALIMYECKOU
peleTKu M BHUJIAa XUMHYECKOM cBsi3u. Kiaccudukanus u HOMEHKIATypa
HEOPTaHUYECKUX BEUIECTB (MEXIyHAPOAHAS U TPUBHAIbHAS). XUMUUYECKUE
CBOMCTBA BEIIIECTB, OTHOCSIINXCS K PA3JIMYHBIM KJIACCAM HEOPTaHUYECKUX
COEIMHEHUM, TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB

1.3

Knaccudukaius XUMHUECKUX peaKIHWid MO Ppa3IudHbIM TpU3HaKaMm (o
YUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, Mo U3MEHEHHIO CTETIEHEN OKUCIIEHUS! XUMUYECKUX 3JIEMEHTOB, IO
00paTUMOCTH, IO YYACTHIO KaTajqu3aropa). JK30- U IHAOTEPMUUECKUE
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PCaKru, TCPMOXUMHUYCCKHUEC YPABHCHUS. [lonsiTue o CKOpOCTH XUMHUYECKOMN
PCaKIIu

1.4

[Tonsite 06 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKUX peakuusax. [lonsrue
O TOMOIEHHBIX M TETEpOreHHBIX peakuusx. [loHsaTne 0 XuUMHUECKOM
paBHOBeCUU. DAKTOpBI, BIMAIOIIME HA CKOPOCTh XHMHYECKOW DPEAKIUHU
Y TIOJIOKEHUE XUMHUYECKOIO PaBHOBECHUS

1.5

OKMCIIUTEIbHO-BOCCTAHOBUTEILHBIC PCaKuu, SHCKTPOHHBIﬁ OaaHC
OKHCJIHUTEIIbHO-BOCCTAHOBUTEILHOU PCaKI M. CocraBneHue ypaBHeHHfI
OKHUCJIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIB30BaHHCM MCTOAA
QJICKTPOHHOTO OajaHca

1.6

Teopust ANEKTPOITUTUYECKOM JIUCCOLALIN Y. DIIEKTPOJIATHI
Y HEAJIEKTPOJIUThL. KaTnoHbI, aHMOHBI. ME€XaHU3M JUCCOIMAlNU BEUIECTB C
pa3IMYHBIMYU BUAAMU XUMUYECKOU cBsi3U. CTenens aucconuanuu. CUibHbIE
U cia0ble JIEKTPOJUTH. Peakiiny MOHHOTO OoOMeHa. Y CIOBUSI TPOTEKAHUS
peakiuii MOHHOr0 OOMEHa, MOJIHBIE M COKpAIlEHHbIE MOHHBIE YpPaBHEHUS
peakiuii. CBOMCTBA KUCIOT, OCHOBAHHM U COJICH B CBETE MIPEICTABICHUN 00
ANEKTPOJUTHYECKON aucconuannv. KadecTBEHHbIE pPEaKIMW Ha HOHBI.
[TonsiTHE O TUAPOIU3E COJIEHN

1.7

XVUMUYECKUI 3KCIIEPUMEHT: 03HAKOMJIEHHE C MOJEIISAMU KPUCTAIUTMUECKUX
pELIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura
M anMasza), CJIOXHBIX BELIECTB (XJOpUIa HATpus); MCCIEIOBaHUE
3aBHCHUMOCTH CKOPOCTH XMMHUYECKOHN peakluu OT BO3JAEHCTBUS Pa3IMYHbIX
dakTOpoB; WCCIeAOBaHUE DSIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
mporiecca JUCCOIMAIMM  KHUCJIOT, Ienoued ©  cojied  (BO3MOXKHO
UCIMOJIb30BAHNE BUICOMATEPHAIIOB); NpOBE/ICHNE OTIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TPOTEKaHWs peakuuid HOHHOTO oOOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE Tra3a, 00pa30BaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPhl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(ropeHue,  peakuuu  Pa3NOKEHHs, COEIMHEHHMs);  pAaCIO3HABaHUE
HEOPraHWYECKUX BELIECTB C MOMOIIbIO KaUEeCTBEHHBIX pEakUuil Ha HOHBI,
pEeIIeHre YKCIIEPUMEHTATBHBIX 3a/1a4

Hemeramsl u ux COCOAMHCHUA

2.1

OOmast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKUE CBONCTBA
MPOCTBIX BEIIECTB — IaJJON€HOB. XUMHUUYECKUE CBOMCTBA HA MPUMEPE XJIOpA
(B3aMMOAEICTBHE C METAJNIaMH, HEMETAJJIAMH, 1IeJI04aMH ). XJIOPOBOJAOPOI.
CongHasg KUCIIOTa, XUMHYECKHE CBOWCTBA, IMOJYyYEHUE, TPUMEHECHUE.
JlelicTBrE XJIOpa M XJOPOBOAOPOJA HA OPTraHU3M 4YeNIOBEeKa. BakHenine
XJIOpUABI U UX HAXO0XKJAEHUE B IPUPOIE
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2.2

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakKTepHble CTeneHu OkKucieHus. CtpoeHne U (U3NUECKUE
CBOMCTBa IIPOCTBIX BEIIECTB — KHUCJIOpPOJAa W Cepbl. AJUIOTPOIHbIE
MOAM(UKAIIMK KHUCIOpoJa U cepbl. XHUMHYECKHME CBOWCTBA CEpBHl.
CepoBonopoJ, cTpoeHue, (puznyeckue U XUMHUUYECKHe CBOMCTBA. OKCHIbI
Cepbl KakK TMpEACTAaBUTEIN KHCIOTHBIX OKCcHIOB. CepHasg KHUCIOTA,
dusznyeckue U XMMHUYECKHE CBOWCTBA (00IIME Kak MpECTaBUTENs Kiacca
KUCTIOT U crenupuyeckue). XUMUYECKUE PEaKIUH, JieXkKallue B OCHOBE
MPOMBIIIUIEHHOTO Croco0a TMOJdy4deHus CepHOM Kuciotel. [IpuMeHeHue.
Conu cepHOW KHUCIOTHI, KAaueCTBEHHAs peaklus Ha CyJIb(aT-uoH.
Haxoxienue cepbl U €€ COeIMHEHN B TPUPOAE. XUMUYECKOE 3arpsI3HEHNE
OKpYaIOILEl Cpe/ibl COETMHEHHUSIMU Cephl (KUCIOTHBIE T0XK/IH, 3arPsI3HEHNE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHUS

23

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. A30T, paclpoCTpaHEHUE
B Ipupojie, pu3ndyeckue U XxuMuueckue cBoiictBa. Kpyrosopor a3ora B
npupojie. AMMUaK, ero (pu3n4ecKue U XMMHUYECKHE CBOMCTBA, MOJTyUYEHUE U
npuMmeHenue. Coiau aMMOHMS, MX (PU3NYECKUE U XMMUYECKHE CBOICTBa,
npuMmeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUs. A30THas! KUCIIOTa,
ee TOoJyudeHHe, (PU3MYECKUE M XHUMHUYECKHEe CBoMcTBa (0OIIMe Kak
OpeJcTaBUTENd Kiacca KUCIOT U creuuduyeckue). Vcnonbs3zoBaHue
HUTPAaTOB U COJE€l aMMOHMS B KadeCTBE MUHEPAJIBHBIX YAO0OpEHUM.
XHUMHUECKOE 3arpsi3HEHUE OKpPYXalolled Cpelabl COCIMHEHHMSIMU a30Ta
(KUCTIOTHBIE TOXIH, 3aTpA3HEHUE BO3/yXa, IOUBBI U BOJIOEMOB)

24

dochop,  ammoTponHble — Momudpukauuu  dochopa,  PUHUECKUE
u xumuueckue cBoictBa. Okxcupn docdopa (V) u docdopnas kuciora,
bu3nueckue W XMMHUYECKHE CBOWCTBa, moaydeHue. Vcnonb3oBanue
dbocdaToB B kKauecTBe MUHEPATBHBIX yI00PEHHI

2.5

OO6mas xapakrepuctuka 31nemMeHToB [VA-rpynnsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTETMEeHH OKUCICHHs. YTJIEepOol, aIOTPOITHBIE
MoAU(UKAIINK, PACTIPOCTPAHEHHUE B MPHUPOAC, HU3NUECKUE U XUMUUYECKUE
cBoiictBa. Apcopomusi. KpyroBopor yriaepoga B mpupoae. OKCHib
yraepoaa, ux (u3nuecKkue U XUMHUYECKHE CBONCTBA, NEHCTBUE Ha >KUBBIC
OpPraHU3MBbl, TOJY4YCHHE U TNpPUMEHEHHE. OKOJOTHYECKHE MPOOIEeMEI,
CBSI3aHHBIEC ¢ OKcuaoM yrieponaa (IV); rumoresa rino0aabHOrO MOTETUICHUS
KJIMMaTa; TMapHUKOBBIA 3¢ @deKkT. YroibHas KUCIOTa W €€ COJU, HX
¢usznyeckue M XUMHUYECKHME CBOWCTBA, IMOJyYeHHE M NPUMEHEHHE.
KauecTBeHHast peakiusi Ha kapOOHaT-WOHBI. Vcmonb3oBaHne KapOOHATOB
B OBITY, MEJHUIIMHE, TPOMBIIIJICHHOCTH B CETHCKOM XO3SHCTBE
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2.6

[TepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSUHEHHIX
yriaepoaa (MeTaH, 3TaH, STWIEH, aleTHIEH, 3TaHOJ, IVIMIEPUH, YKCYCHas
kucioTa). MIx cocraB u xummueckoe crpoenue. [lonstre o Onomornyecku
BaXXHBIX BEILECTBAX: XHUpPax, OeJKax, yriaeBOJaX — M UX POJIU B KHU3ZHU
yesloBeka. MarepuanbHOE€ €JUHCTBO OPraHMYECKMX M HEOPraHWYECKUX
COEIMHEHUM

2.7

Kpemunii, ero ¢usnueckue U XHUMHYECKHE CBOWCTBA, IOJyUYCHHE
u npumeHenue. CoearHeHUsT KpeMHus B npupone. O0ue npeacTaBieHus
00 okcune kpemuus (IV) u kpemHueBoit kucinore. CHIHMKaThl, HX
WCIIOJIb30BaHUE B OBITY, MEIWIIMHE, NPOMBIIUICHHOCTH. BakHeimme
CTpOUTEJIbHBIE  MaTepuaibl: KEpaMHKa, CTEKJIO, IIEMEHT, OCTOH,
xene300etoH. [IpoGiiemMbl 0€30MaCHOTO HMCIOJIB30BAaHUSI CTPOUTEIBHBIX
MAaTEPUAJIOB B MOBCEIHEBHOW )KU3HU

2.8

XUMUYECKUH 3KCIIEPUMEHT: U3yueHUEe 00pa30B HEOPraHUYECKUX BELIECTB,
CBOMCTB COJIIHOM KHCIIOTBI, IPOBEJEHUE KAaYECTBEHHBIX PEaKIIHii
Ha XJIOPUJ-MOHBI M HAONIOACHHE MPU3HAKOB HX MPOTEKAHUS, OTBITHI,
oTpaxkaromue (U3NYECKUe M XMMHMUYECKHE CBOICTBA TaJOr€HOB M HX
COEJIMHEHU (BO3MOXKHO HCTOJIb30BAHUE BUIEOMATEPHAIIOB); O3HAKOMIICHHUE
¢ 0Opa3laMu XJIOpUA0B (TaJIOreHH I0B); 03HAKOMJIEHHE C 00pa3liaMu Cepbl U
€€ COEAUMHEHUSMU (BO3MOXXHO MCIOJB30BaHUE  BHJIEOMATEPHAIIOB);
HaOIOJIeHHe  mpolecca  OOyIVIMBaHUS — caxapa  MOJ  JEWCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM KHCJIOTBI, U3YUYCHHE XUMHUYECKHX CBOMCTB
pa30aBIIEHHON CEpHOM KHUCIIOTHI, IPOBEICHUE KAaYECTBEHHOM pEeakIMU Ha
cyiab(haT-uOH M HaOJIOJIEHUE MpHU3HAKa €€ MPOTEKAHMS, O3HAKOMIIEHUE C
bu3MYeCKUMHU CBOMCTBaMU a30Ta, Gocdopa M UX COCAMHEHHM (BO3MOKHO
UCIIOJIb30BAaHUE BUAEOMATEpPUAJIOB), oOpa3liaMH a30THBIX M (OCHOPHBIX
y100peHuil; noiy4yeHue, cooupaHue, pacro3HaBaHue U MU3yuyeHUE CBOMCTB
aMMUaKa; IpoBeJICHHE KaueCTBEHHBIX Peakluii Ha MIOH aMMOHUs U pocdart-
MOH ¥ U3YYEHHE TMPU3HAKOB MX TMPOTEKaHUs, B3aUMOJCHCTBUE
KOHIICHTPHPOBAHHOM  a30THOH  KHCJIOTBI C  MeIbl0  (BO3MOJKHO
UCIIOJIb30BAaHUE BUAEOMATEPUATIOB); M3YUYEHUE MOJIENEH KPUCTAITMYECKUX
peleTok anMmasa, rpadura, QyJjuiepeHa; O3HAaKOMJIEHHE C IPOLECCOM
afcopOLMM  PAcTBOPEHHBIX  BEIIECTB  AKTHUBUPOBAHHBIM  YTJIEM U
YCTPOMCTBOM MPOTHBOrasza; MOJy4YeHHE, COOMpaHHE, paclo3HABaHUE U
U3YUYEHUE CBOMCTB YIVIEKMCIIOrO ra3a; MPOBEJICHHE KaueCTBEHHBIX PEaKIUI
Ha KapOOHAT- M CUJIMKAT-MOHBl U M3yUYEHHUE MPU3HAKOB HX MPOTEKAHUS;
O3HAKOMJIEHUE C MPOAYKLIHMEW CHIMKATHOW MNPOMBILIJIEHHOCTH; PELICHUE
HKCIIEPUMEHTAJIBHBIX 3a7ady 1Mo TeMe «Baxheillne HemeTalibl M UX
COETUHEHUS

MeTtanibl U UxX COCAMHCHUA
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3.1

OO0mast XxapakTEPUCTHKA XUMHUYECKUX AIIEMEHTOB — METAJNIOB HA OCHOBAHUH
UX noJioxkeHus B lleproamueckor cucreMe XUMHYECKUX diieMeHToB [I.H.
MenpeneeBa u ctpoeHus aTroMoB. CTpoeHHE MeETaIOB. MeTamnyeckas
CBSI3b U METAJUIMYECKasi KPUCTAJUIMYECKasi pelieTKa. DIEKTPOXUMUYECKUN
ps HANIPSDKEHUN METAJIOB

32

duznyeckue W XHMHYECKHE CcBoMcTBa MeTawioB. OOImme crocoObl
MoJTy4eHHUS MeTajuIoB. [IoHATHE 0 KOPPO3HH METAJIOB, OCHOBHBIC CITOCOOBI
3alIUThI UX OT Koppo3uu. CruiaBsl (CTajab, YyTyH, TIOPATIOMUHUN, OPOH3a) U
WX MPUMEHEHHE B OBITY U IPOMBITIUICHHOCTH

33

[[lenounbie MeTaiUIbL: oJI0keHUE B [lepronueckoil cucteMe XuMUYECKUX
sanemeHnToB J[.M. MenpaeneeBa; CTpOEHHE HX AaTOMOB; HAXOXKICHHUE B
npupojie. Puznueckue U XMMUYECKUE CBOMCTBA (Ha MpuUMepe HaTpus U
Kkaynsi). OKCHUJIBI U THAPOKCUABI HATpUs M Kajus. [IpuMeHeHue meaouHbIx
METAJIJIOB U UX COCIUHCHUM

34

IllemouyHO3eMeIbHBIE META/UIbl MarHuii W KaJdbLMH: IIOJIOXKCHHUE B
[lepunonnueckoit cucrteme xumuuyeckux d3nemeHToB .M. MeHneneesa;
CTPOEHHE UX AaTOMOB; HAXOXJICHUE B MpHUpoJic. PU3NUYECKHNE U XUMUYECKUE
CBOMCTBA MarHMs W KalbIus. BakHeilne coeauHEHUS KalbIus (OKCHI,
TUAPOKCHU], COJIN). JKeCTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHCHHS

3.5

AmomuHMl: nonoxkeHne B Ilepuoguueckoil cHUCTEME  XMMHYECKHX
anemeHnToB [[.M. MeHneneeBa; CTpoeHHE aTOMa; HaXOXICHUE B NPUPOJE.
dusznyecKkue U XMMUYECKUEe CBOMCTBA alfOMUHMS. AMQOTEpHBIE CBONCTBA
OKCHUJa Y TUAPOKCHUIA aTFOMUHUS

3.6

Kenezo: nmomoxenne B llepuoanueckor CUCTEME XMMHUYECKUX 3JIEMEHTOB
J.N. MenzaeneeBa; CTpoeHHE aTOMa; HaX0XAEHUE B npupoje. Pusnueckue
U XUMUYECKUE CBOMCTBA kene3a. OKCHUabl, THAPOKCUIBI U conn xemnesa (11)
u xenesa (III), ux cocras, CBOKCTBA U MOTyUYEHUE

3.7

XHUMHUYECKUI SKCIEPUMEHT: O3HAKOMIICHHE C O00pa3luaMyd METauIoB U
CIUUIaBOB, X (PU3MUECKUMU CBONCTBAMU; U3yUYCHUE PE3YJIbTATOB KOPPO3UU
METaJJIOB (BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSA OKCHJA KajJbllusd M HATpusd C BOJOW (BO3MOKHO
HCIOJIb30BaHNE BUEOMATEPHATIOB); UCCIEIOBAHNE CBOMCTB KECTKOU BObI;
mpollecca TOPEHHUs JKejne3a B KUCIopoAe (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEpUAJIOB); IMPHU3HAKOB IPOTEKAHUS KA4YECTBEHHBIX PpEaKIMi Ha
MOHBI (MarHusi, Kajablus, AIFOMUHUS, IMHKa, xkene3a (1) u xenesza (11I), meau
(IT); nabmoeHre U OMUCaHUE MPOLIECCOB OKpAIIMBaHUs MJIaMEHU MOHAMHU
HaTpus, Kadus W Kajablusg (BO3MOXKHO HCIIOJIb30BAHUE
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BUJICOMATEPHUATIOB); HCCIEAOBaHUE aM(OTEpPHBIX CBOWCTB THIPOKCHIA
QTIOMUHUA U TUAPOKCHUJIA LIMHKA; PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 10
TeMe «BaxkHelie MeTaibl U X COCTUHEHUS

XUMHSI U OKpYXKarolas cpeaa

4.1

HoBeie MaTepuraiibl 1 TEXHOIOTUU. BellecTsa 1 Marepuassl B IOBCEIHEBHOU
JKW3HU YenoBeKa. XUMUsA U 310pOBbe. bezonacHoe ucronap30BaHue BEIIECTB
U XUMUYECKUX peakiuii B ObITy. [lepBasi mOMOIIs PU XUMHUECKUX 0XKOTax
Y OTPABJICHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOW TPAMOTHOCTUA. XHUMHUYECKOE  3arpsi3HEHUE
okpyxawmeid cpeabl I[IJIK. Ponb XuMUM B pELICHUH SKOJOTHYECKUX
npoOsieM. [IpupoiHbIe HCTOYHUKH YTIIEBOIOPOIOB (YToJib, TPUPOIHBIN a3,
He(DTh), IPOIYKTHI UX IEPEPAOOTKHU, UX POJIb B OBITY U MPOMBIIIIICHHOCTH

4.3

XHUMHYECKUMN OKCIICPUMCHT: U3YUCHHC 06p33HOB MaTCpUuaIoB (CTCKHO,
CILIIaBblI MCTAJIJIOB, ITIOJIMMCPHBIC MaTepI/IaJ'IBI)
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MEPEYEHDb (KOJJU®UKATOP) MPOBEPSIEMBIX TPEBOBAHUM

K PE3YJBTATAM OCBOEHUWSI OCHOBHOM OBPA3OBATEJIBHOMN
IMMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHMUS

N DJIEMEHTOB COJIEP)KAHUS 11O XUMHNU

J71st mpoBeIeHUs OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMeHa 1o xumui (ganee — OI'D
0 XHWMHH) HCIOJB3YeTCS TepeueHb (KoaudukaTop) IPOBEPSEMbIX TpeOOBaHMIA
K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHMsI U AJIEMEHTOB COZCPKAHMSL.

IIposepsiembie Ha OI'D o xumMKuu TPeOOBAHMS K Pe3yJibTaTaAM OCBOCHHUSA
OCHOBHOI1 00pa30BaTeJILHOM MPOIPAMMBI OCHOBHOT'0 00111eT0 00pa30BaHUS

Kon
IPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yiIbTaTaM 0a30BOTO
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MTPOTPaMMBI
OCHOBHOTO 00111eT0 00pazoBanusi Ha ocHoBe ®I'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTU SBJICHUM NPHUPOJABI, MMOHUMAHUE OOBEKTUBHOU
3HAaYUMOCTH OCHOB XMMHYECKON HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOLIEH KyJIbTypbl M MPaKTU4YECKOU
NESATEIBHOCTH 4YEJIOBEKa B YCJIOBHAX COBPEMEHHOIO OOIIECTBa;
[IOHUMAaHHME MECTa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOAAaX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOHAX HCCICHOBAHNA BCIICCTB W HN3YUCHHUA
XUMHUYCCKHUX peaKHI/Iﬁ; YMCHHC HCIIOJIB30BaTh Moacin  OJjisd
OOBSICHCHUSA CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax npodeccroHaTbHON JEATeIBHOCTH, CBSA3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha JIOCTHIKCHHSX
XUMUYECKON HAyKH, YTO TO3BOJIUT OOYYAIOIIUMCS PaccMaTpUBATh
XUMHUIO KaK cepy cBoeit Oynymieit mpopecCuOHATbHOMN eI TeTbHOCTH
U ClleNlaTh OCO3HAHHBIA BHIOOP XMMHUU KaK MPO(UIBLHOTO MpeaMeTa
MIpU TIEPEX0/I€ Ha YPOBEHb CPEIHET0 00IIero o0pa3oBaHus

Brnanenne cucteMoil XMMUYECKUX 3HAHUM U YMEHHE MPUMEHSTh
CUCTEMY XMMHUUYECKUX 3HAHUM, KOTOPAsl BKIIFOYAET:

2.1

Ba)XKHEHIIINE XWUMHUYCCKHE TIOHATUS: XHUMHUYCCKHM DHJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OAHOPOJHAS U
HEOJAHOPOJHAs CMECh, OTHOCUTEJbHBIE aTOMHAs W MOJIEKYJIsIpHas
MAacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIN
00beM, OKCHJI, KHCJIOTa, OCHOBaHUE, COJIb (CPEeaHss), XUMHUECKas
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peakuus, peakuuu COCAUHEHHS, PEaKUUU pa3JIoKEHHUs, peaKUuu
3aMeIlIeHHs], peakluu OoOMeHa, TeIuIoBOM 3(dekT peakuuu, 3K30-
Y SHIOTEPMUYECKHE PEAKIIUH, PACTBOP, MACCOBAs 0 XUMUYECKOTO
AJIEeMEHTa B COEIMHEHUH, MacCOBast 10JIs U MPOIICHTHAs! KOHIIEHTpaIUs
BEIIECTBA B pPAcCTBOpPE, SApPO aroma, dSJIEKTPOHHBIA CJOW aroma,
aTOMHasi OpOUTalb, PaINyC aTOMa, BaJICHTHOCTh, CTETIEHb OKUCIICHHUS,
XUMUYECKass  CBS3b, OJEKTPOOTPUIATEIBHOCTb, TOJIApHAsS U
HEMOJISIpHAs KOBAJIEHTHAS CBA3b, NIOHHAS CBS3b, METAJUINYECKAs CBS3b,
KpUCTaJUIMYECKasi penieTka (aroMHas, HWOHHAasA, MeTaJuInyecKas,
MOJIEKYJISIpHAsi), MOH, KaTUOH, aHWOH, JJIEKTPOIUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs JUCCOLMALMS, PEAaKUMd HOHHOro OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE peakuuu, OKHCIIUTENb U
BOCCTAHOBUTEIb, OKHUCIEHUE M BOCCTAHOBJIEHHUE, AJIEKTPOJIU3,
XUMUYECKOE PABHOBECHE, OOpaTHUMble M HEOOpATHUMbIE PEaKLUH,
CKOpPOCTh XHWMHYECKOM peakiuu, kKartanuzarop, IIJIK, xopposus
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIATalOIIME 3aKOHbl XWUMHM: 3aKOH COXPAHEHHUsS MAacCHI,
nepuoanueckui 3akoH J[.M. MeHnneneeBa, 3aKOH ITOCTOSIHCTBA
COCTaBa, 3aKOH ABOrajJpo

23

TEOPUM  XHMHH: ATOMHO-MOJIEKYJISIPHAS TEOpUs,  TEOPHs
ANEKTPOITUTHYECKON TUCCOLUALINI

Brnanenue ocHOBaMM XUMUYECKOW TPaMOTHOCTH, BKJIFOUAKOIICH :

3.1

yYMEHUE MPABUIIBHO UCIIOIb30BATh U3YUEHHBIE BEIECTBA U MaTEPHAJIbI
(B TOM uyucie MHHEpaJbHble YAOOpPEHUS, METAJIbl U CIUIaBbI,
OPOAYKTHI MEpepadOTKU MNPUPOIHBIX HCTOYHUKOB YTIEBOIOPOAOB
(yrns, mpupoaHoro raza, He)Tu) B OBITY, CEIBCKOM XO3SMCTBE, Ha
POU3BOCTBE U MOHUMAHUE 3HAUEHUS )KUPOB, OEJIKOB, YTIEBOJOB IJIs
OpraHM3Ma 4YeJIOBEKA; YMEHHE IPOTHO3MPOBATh BIUSHUE BEIIECTB U
XUMHUYECKHUX IPOLIECCOB HAa OPraHMU3M YEJIOBEKA M OKPYKAIOUIYIO

IPUPOJIHYIO CpEy

32

YMEHUE MHTETPUPOBATh XMMHUUYECKHE 3HAHUS CO 3HAHUSIMU JIPYTUX
y4eOHBIX MPEAMETOB

33

HaJM4KE OMbITa PaOdOTHI C PA3IMYHBIMU MCTOYHUKAMU HH(POpMAIUU
M0 XUMHUHU (Hay4yHass W HAYYHO-NOMYJISIpHAS JIUTEpaTypa, CIOBapH,
CIIPAaBOYHUKH, UHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTUBHO OLICHUBATH HH(i)OpMaL[I/I}O O BCOICCTBAX, HX
IMPEBpAILICHUAX )51 IMPaKTHYCCKOM IMPUMCHCHNHU u YMCHHC
HCII0JBb30BAaThL €€ AJId PCIICHUA y‘l€6HO—H03HaBaTCHBHBIX 3agad
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Brnanenue OCHOBaMHM NOHATHUMHOIO ammapara ¥ CUMBOJIMYECKOIO
A3bIKa XMMHHU ISl COCTaBJICHUS (POpPMYJT HEOPraHUYECKUX BEILECTB,
YPaBHEHHM  XMMHYECKUX  PEAaKIUWd,; OCHOBAMU  XHMHUYECKOHU
HoMmeHKJaTypbl (IUPAC u TpuBuanbHO)

YMenue oOBSCHATH CBSI3b MOJOXKEHUs 3neMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIOBBIMU XapaKTEPUCTHKaMU CTPOCHHsSI aTOMOB
XUMHMUYECKHX DJJIEMEHTOB (COCTaB M 3apsj  sAapa, oO0Illee 4YHCIIo
AJIEKTPOHOB), PACIPENEICHUEM 3JEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOI0B, KAINS U KAJIBLIHS

[Ipencragienue 0 nEpUOANIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB (paguyc aToMa, AJIEKTPOOTPULIATENILHOCTH), MPOCTBIX M
CJIOKHBIX BEIIECTB OT IIOJIOKEHUS 3JIEMEHTOB B llepuoanueckon
cucteMe (B MaJibIX MEPUOJIax U TJIaBHBIX MOJATPYMIaX) U 3JIEKTPOHHOTO
CTPOEHHS aToMa

YMeHue kinaccupuuupoBaTh:

7.1

XUMHWYCCKHUC 3JICMCHTDBI

7.2

HCOPraHN4CCKHUC BCIICCTBA

7.3

XUMHUUYCCKUC PCAKIINU

YMeHue onpenensiTh:

8.1

BaJICHTHOCTb M CTCIICHb OKUCJICHHA XHMHYCCKHUX JJICMCHTOB, 3apsd
HOHa

8.2

BAJ XMMHUYECKOM CBA3M M TUN KPUCTAUIMYECKOH CTPYKTYpPBI
B COEJIMHEHUAX

8.3

XapakTep Cpelibl B BOJHBIX PACTBOPAX BEHIECTB (KUCJIOT, OCHOBAHMI)

8.4

OKHUCJIUTCIIb 1 BOCCTaHOBUTCIIb

YMeHue xapakTepu3oBaTh GU3NUYECKUE U XUMHUECKUE CBONCTBRA!

9.1

MPOCTBIX BeMIECTB (KUCJIOPOA, O30H, BOAOPOA, rpadur, amMas,
KpemHui, az3or, docdop, cepa, XJIop, HATpUM, Kaluld, MarHuH,
KaJIbIIUH, ATFOMUHUMN, KEJIe30)

9.2

CJIOKHBIX BEIIECTB, B TOM 4YHCIE HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJIOPOJl, CEPOBOJAOPOJ], OKCHABI U THAPOKCHUIBI
MetaiioB I — ITA rpynn, amomunus, meau (II), nuHka, xenesa
(ITu III), oxcuaet yrnepoaa (Il u IV), kpemuus (IV), azota u pochopa
(IIT u V), cepwt (IV u VI), cepuucras, cepHas, a30TUCTas1, a30THas,
docdopHas, yroiapHasi, KpeMHUEBAsI KUCIIOTA U UX COJIH)
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93 OPOTHO3UPOBaTh M XapaKTepU30BaTb  CBOMCTBA  BEIIECTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOEHUs, IPUMEHEHHE BEIIECTB B
3aBUCHUMOCTH OT UX CBOWCTB, BO3MOKHOCTh TPOTEKAHUSI XUMUYECKUX
IPEBPALECHUN B PA3JIMYHBIX YCIOBUAX

10 YMEHHUE COCTABIATH MOJIEKYJISIPHBIE U MOHHBIE YPABHEHHS PEAKIUN,

B TOM YHCJIE:

10.1 peakuuii HOHHOro 0OMeHa

10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN

10.3 WUIIOCTPUPYIOIIUX XMMHUYECKHE CBOMCTBA W3YYEHHBIX KJIACCOB
(rpynm) HEOpraHMYECKHUX BEIECTB

10.4 MTOATBEPKAAIOIMINX T€HETHUECKYI0 B3aUMOCBS3b MEXKIY HUMHU

11 YMeHue BBIUUCIATh (IPOBOJIUTH PACYETHI):

11.1 OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO U MOJSIPHYXO MacChl BEUIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOIO AIEMEHTA B COETUHEHUHN

11.2 MACCOBYIO JIOJIFO BENIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA 1 €ro Maccy, 00beM ra3oB

11.4 [0 YPABHEHUSIM XUMHYECKUX PEAKUMN M HAXOIUTh KOJUYECTBO
BEIIECTBa, 00BEM U MACCy PEareHTOB WM MIPOJYKTOB PEaKuu

12 Bnanenue (3HaHue OCHOB):

12.1 OCHOBHBIMH  METOJJaMH  HAY4YHOTrOo I[O3HaHUsA  (HaOIIOJIeHHE,
U3MEPEHNE, SKCIEPUMEHT, MOJICIINPOBAHUE) ITPU U3YUEHUHU BELIECTB U
XUMHUYECKUX SIBICHUN; YyMeHue cQOopMyaupoBaTh MpoliemMy U
MPEAJIOKUTD IYTH €€ PEeIEHUs

12.2 Oe3omacHOil pabOThl ¢ XUMHUUYECKUMHU  BEIIECTBAMM, XUMHUYECKOU
MOCYI0M U J1abOpaTOPHBIM 000PYAOBaHUEM

12.3 MpaBuJIaMu 0€30MacHOTO OOpaleHus C BEIIECTBAMU, UCTI0JIb3yEMbIMU
B [TOBCEIHEBHOM KU3HU, IIPaBUJIAMU TIOBEJICHUS B LIETISX COEpEKEHUS
310pPOBbSl U OKPYKAIOWIEW NPUPOLHOW CpEIbl, NMOHMMAHUE Bpeaa
(omacHOCTH) BO3/ACHCTBUSL HAa >KMBBIE OPraHU3MBbI OIpPEAEIIEHHbBIX
BELIECTB, CIIOCOOOB YMEHBUICHHUSI M MPEAOTBPAILICHUS UX BPEIHOTO
BO3JICUCTBUSA

13 Hanuune npakTHuecKX HaBBIKOB IJIAHUPOBAHUS U OCYLIECTBICHUS

ClIeaAyrommnX XUMHYCCKUX SKCIICPUMCHTOB!
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13.1

HU3Yy4YCHHUC U OIIMCAHUC (l)I/IBI/I‘-IeCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHUC
C q)HBI/IIIGCKHMI/I u XUMHNYCCKHUMH SABJICHUSMU, OIIBITHI,
HIUTIOCTPUPYIOIIHC ITPU3HAKH ITPOTCKAHUA XUMHYCCKUX peaKuHﬁ

13.2

U3y4YeHHE CIIOCOO0B pa3esieHus cMecei

13.3

IMOJIYUYCHHC KHNCJIOPOJda U U3YUCHHC CTO CBOﬁCTB; IMOJIYYCHHUC BOJOPOaa
U U3y4YCHHUC CTO CBOﬁCTB; IMOJIYYCHHUC YIJICKHUCJIOIO Ira3a U U3yUCHHC
cro CBOﬁCTB; MMOJIYUYCHHUC aMMHAKa U U3YUCHHUC CTO CBOMCTB

13.4

NPUTOTOBIICHNE PAcCTBOPOB C OMPEICIICHHOW MacCOBOW JoJeit
pPacTBOPEHHOTO BEIIECTBA

13.5

OpUMEHEHUE HWHIUKATOpPOB (JlaKMyca, METHJIOpaHKa
u (denondranenHa) as onpeAcICHUsT XapakTepa Cpeabl B pacTBOpax
KHUCJIOT Y LEI0YEn

13.6

UCCIIEIOBAHUE M OIMCAaHUE CBOMCTB HEOPraHWYECKUX BEILIECTB
Pa3JIMYHBIX KJIACCOB; U3YUYCHHUE B3aUMOJECHUCTBUS KUCIOT C METaJIIaMU,
OKCHUJAaMH  METAJUIOB, PacTBOPUMBIMA H  HEPACTBOPUMBIMU
OCHOBAHUSAMH, COJSIMH; TIOJyYEHUE HEPACTBOPUMBIX OCHOBAHMWI;
BBITECHCHHE OJJHOITO Me€Tajula JPYyTMM W3 pacTBOpa  COJIH;
uccienoBanre aM(pOTEPHBIX CBONCTB THAPOKCUAOB aIOMUHUS U
LIMHKA

13.7

pellIeHUe YKCIEPUMEHTANIbHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCJIMHCHUI; «NEKTPOTUTHYECKAS
auccouuanusay; «Baxuelmme HeMETamabl U HMX COCIUHCHUS,
«BaxHenmnme MeTamIbl 1 UX COSIUHEHUS

13.8

XUMHUYECKUE  OKCIEPUMEHTBHI,  WUIIOCTPUPYIOLIME  MPU3HAKU
MPOTEKaHUsI PEaKIuii MOHHOTO OOMEHa; Ka4eCTBEHHBIE PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PAacTBOPax HOHBI: XJIOpUI-, OpOMU-,
noauna-, cyinbdar-, ¢docdar-, kapOoOHAT-, CHUIUKAT-aHUOHBI,
THIPOKCHU/I-MOHBI, KATHOHBI aMMOHUSI, MarHus, KalbIusl, aIFOMUHUS,
xenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

YMmenue:

14.1

MPEACTABISTh PE3YJAbTAaThl OKCIEpUMEHTa B (OpME BBIBOJIOB,
JI0KA3aTeNbCTB, TPahUKOB W TAOMUI[ W BBISBISATH SMIUPUUECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBAThH CBA3M MEXKIY peajbHO HAOII0JaeMbIMU XUMHUUYECKUMU
SABJICHUSIMU U ITPOLIECCAMM, IPOUCXOIAIMMHU B MAaKPO- 1 MUKPOMHUPE,
OOBSACHSATH MPUUMHBI MHOTOOOpa3usi BELIECTB
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IlepeyeHb 3/1eMEHTOB CO/IePKAHUSA, IPOBEPSIEMBbIX HA OCHOBHOM IOCy/1apCTBEHHOM
IK3aMeHe M0 XUMUM

Kon

[IpoBepsiemMblii 2JIEMEHT COAEPIKAHUS

1

HepBOHa‘{aJ]BHBIG XUMHNUYCCKHC ITOHATHA

1.1

Yucteie BemiecTBa 1 cMecu. CiocoObl pa3aeneHust cMecei

1.2

ATOMEI U MOJICKYJIbI. Xumuueckue 3aeMeHThl. CHMBOJIBI XMMHYECKUX
QJICMCHTOB. HpOCTBIe H CJIOXXHBIC BEIICCTBA.

1.3

Xumuyeckas Gopmysia. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB.
CreneHp OKUCIEHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENbHAS MOJICKYJISIpHAsA Macca. MaccoBasg J0d1 XHMHUYECKOTO
QJICMCHTA B COCINHCHHNHN

1.5

KomuuectBo BemecTa. Mok, Mossipaas macca. MossipHbIi 00beM ra3oB.
B3anMocCBs3b KOIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €MHHUI] BEILIECTBA

1.6

du3nyecKknue U XMMHUUECKHE SIBJICHU. X UMHUYECKas peaKuus u €€ IIPpU3HaAKU.
3aKoH COXpPaHCHHA MACChI BCIICCTB. XHUMHYECKHE YPaBHCHUA

[Tepronnueckuii 3akoH u [leprnonnueckas cucreMa XMMAYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHHE aTOMOB

2.1

[lepnognuecknil 3akoH. [leproguyeckas cucremMa XMMHAYECKUX AJIIEMEHTOB
JA.UN. Menneneesa. I[lepuoasl u rpynibl. @U3HYECKUN CMBICI TOPSAIKOBOTO
HOMEpa, HOMEPOB NIEPUOJIA U IPYIIIIBI DJIEMEHTA

2.2

Crpoenune atomoB. CoctaB aTOMHBIX sziep. 30Tonsl. nekTponbl. CTpoeHue
AJNIEKTPOHHBIX 000J0YeK aTOMOB NEPBBIX 20 XUMHUYECKHUX DSJIEMEHTOB
[Iepnognueckou cucremsl .M. MenneneeBa

23

3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XUMHUYECKHUX JJIEMEHTOB IEPBBIX
Tpex NIEPUOOB, KaJINs, KaJIbIUs (pamuyca aTOMOB,
AIIEKTPOOTPHULIATEIEHOCTH, METANIMYECKAX U HEMETAIUNIMYECKUX CBOWCTB) U
UX COCIMHEHMH B COOTBETCTBUM C IIOJIO)KEHUEM DJJIEMEHTOB B
Ileproguyeckon cuCTEME U CTPOCHUEM UX aTOMOB

CtpoeHue BeliecTa

3.1

XumMuueckas cBa3b. KoBajeHTHas (ToJisipHAss W HEMOJIApHAasi) CBS3b.
DJIEKTPOOTPULIATEILHOCTh  XUMHUYECKUX dJeMEeHTOB. HMoOHHas CBs3b.
MeTtauinyueckas CBA3b
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32

Tunel KpUCTANIMYECKUX PpEUIETOK (aTOMHAas, WOHHAs, MeTaJulh4yecKasi),
3aBUCUMOCTB CBOYCTB BEILIECTBA OT TUIIA KPUCTANINYECKON PELIETKU U BUAA
XUMUYECKOU CBA3U

Baxneiime MpCACTABUTCIIN HCOPIraHNICCKUX BCUICCTB. Hemeramnsl u ux
COCIUHCHUS. MeTauisl 4 UX COCIUHCHUA

4.1

Knaccuduxkainus 1 HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHHUI: OKCHUIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOoTepHBIC)
U HecoJieoOpasyollre; OCHOBaHMH (IIIEJI0YM U HEPaCTBOPUMBIE OCHOBAHUA);
KUCIIOT (KHCIIOpOJcoepKalue U OeCKHCIOPOJIHbIE, OJIHOOCHOBHBIE WU
MHOTOOCHOBHBIE); COJIEH (CpeAHUX U KUCIBIX )

4.2

@u3NYecKue 1 XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB!
BOJIOPOJIa, XJIOpa, KUCIOPOJa, Cephl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

Pu3nyecKue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JINTHS,
HaTpus,  KaJhsg, MarHAs W KaIblUsA,  QJIIOMHHMS,  JKEJe3a.
DJIEKTPOXUMHUYECKUAN PSAJT HANIPSYKEHUM METAJUIOB

4.4

Ou3nM4YeCcKue © XHMHUYECKHE CBOWMCTBA  BOJIOPOJHBIX  COCIMHECHUMU
HEMETAIJIOB: XJIOPOBOAOPO/IA, CEPOBOIOPOA, AMMHUAKA

4.5

®duzryeckre U XUMUYECKHE CBOMCTBA OKCUIIOB HeMeTauioB: ceprl (IV, VI),
azora (II, 1V, V), docdopa (III, V), yraepona (II, 1V), xkpemuus (IV).
[lonydeHne OKCUI0B HEMETAIIOB

4.6

XUMHUYECKHE CBOMCTBA OKCUIOB: MeTauioB [A — IIIA rpynn, uuHka, Mmenu
(IT) u xene3a (11, III). [TomydyeHne OKCUAOB METAIIIIOB

4.7

XUMUYECKHE CBOMCTBAa OCHOBAaHUM U aM(OTEpPHBIX THUIPOKCUIOB (HA
npuMepe TUAPOKCUIOB ATFOMUHMUS, Kee3a, IuHKa). [loydeHue ocHoBaHuUiA
1 aM(OTEPHBIX THIPOKCHUIOB

4.8

OO61mue XUMHYECKHUE CBONCTBA KHUCJIOT: XJIOPOBOAOPOIHOM,
CEpOBOJIOPOTHON, CEPHUCTOM, CEPHOM, a30THOM, (hochOpHON, KPEMHUEBOH,
yrojapHo. OcoOble XUMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEpHON U
a30THOM KHUCHOT. [lomyuenue kuciaor

4.9

OO6mue xuMUuecKue cBoicTBa cpeHux coyieit. [lomydenue coneit

4.10

[Tonydenue, cooupanue, pacrio3HaBaHHe BOJAOPO/1a, KHCIOPOa, aMMHaKa,
YIJICKUCIIOrO Ta3a B JIAOOpaTOPUH

4.11

[Tomyyenne ammMuaka, CEpHOM M a30THOM KHUCIIOT B IIPOMBILLIEHHOCTH.
OO6mue crnocoObl MOTyYeHUsI METAIOB

4.12

['eneTnueckas cBsI3b MCIKIY KJIaCCaMU HCOPTraHNYCCKHX COCI[I/IHCHI/If/'I

XUMUYECKHE PEAKIIUU
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5.1

Knaccudukanus XUMHUECKMX pPEaKIHM MO pPa3IUYHBIM MpHU3HAKAM: II0
YUCIly U COCTaBY Y4YacCTBYIOLIMX B PEAKUMU BEUIECTB, II0 TEILNIOBOMY
3¢ deKTy, Mo U3MEHEHHUIO CTETICHEeH OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB

5.2

TennoBoit 3pPexT XUMUUECKOIN peaKIyi, TEPMOXUMHUECKHE YPaBHEHHUS.
OK30- ¥ 3HIOTEPMHUUYECKHUE PEAKIUU. TepMOXUMHUECKUE YPABHEHHUS

53

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE pEaKIUH. Oxucnurenu
U BocctaHoBHUTenW. Ilpomeccsl  OKHMCIEHMST W BOCCTaHOBJICHUS.
DEeKTPOHHBIN OallaHC OKUCIUTEIHHO-BOCCTAHOBUTEIBHON peakiuu

54

Teopuss  DIACKTPOIUTHYCCKON  aAWcconuanuu. KaTHOHBI,  aHHWOHEIL.
OJIEKTPOJIUTHl U HEINCKTpOoiuThl. CuiabHbIE W CjlaOble DJICKTPOJIUTHI.
Crernedp QUCCOIMAIIAN

5.5

Peakiiuu noHHOro oOMeHa. Y CJI0BUS IPOTEKAHUS PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE ¥ COKPALICHHbIE HOHHBIE YPABHEHUS PEAKLINI

XUMUS U OKpYXKaroIas cpeaa

6.1

BemecTBa u Marepuansl B MOBCEIHEBHOW KU3HM 4esoBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakUuil B J1a00opaTopuu U OBITY.
[lepBas moMoILb MPU XUMUYECKUX 0KOTaxX U OTPaBICHUSIX

6.2

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXaroled cpeapl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE MOYBbBI, BO3/AyXa U BOJIOEMOB), CIIOCOOBI €TI0 MPEeA0TBpaICHUS
[Ipenenbuas gomyctumas kouueHtpamus BemectB ([1K). Pons xumun
B PEIICHUU JKOJIOTHYECKUX TpoOJieM. YcuiaeHue mapHukoBoro sddekra,
pa3pyLIECHUE 030HOBOIO CIIOs

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHHUS U UX COEAMHEHUI
B OBITY, METULIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM X03siicTBe. [IpuMenenue
METAJIJIOB U CIUIaBOB (CTallb, YyTYH, MIOPATIOMUHMM, OpoH3a) B OBITY U
OPOMBIIIIEHHOCTH UX coequHeHui. I[loHsATHe 0 KOppO3uM METalIoB,
OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOPPO3UU

6.4

[IpupoaHbIe HCTOYHHUKHU YTIEBOAOPOI0B (YroJib, MPUPOIHBIN Ta3, HEPTH),
MPOJYKTHI UX TIepepaboTKu (OCH3UH), UX POJb B OBITY U IPOMBIIIIICHHOCTH

6.5

[TepBoHayUabHBIC MOHATHS 00 OPraHUYCCKHUX BEIIECTBAX KaK O COSAUHECHUSIX
yriepoaa (MeTaH, 3TaH, ATWJIEH, alleTWICH, 3TaHOJ, TJUILEPUH, YKCyCHas
kuciora). [loHsTHe 0 OMOJOrHYECKH BAXKHBIX BEIIECTBAX: JKUpax, OeiKax,
YIJIEBOJIAX — M UX POJIM B KU3HU YEJIOBEKA

Pacuersr:

7.1

1o hopMysiaM XUMHYECKUX COCTMHEHUHN

7.2

Macchl (MacCOBOM) JI0JIM paCTBOPEHHOTO BEILIECTBA B pACTBOPE

7.3

10 XUMHWYCCKUM YPaBHCHUSAM
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