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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHHsl, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCS CPEJACTBAMU YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakkKe TPeOOBaHMM K
pesynbpTaTamMm 0O0y4eHHUs XUMUW Ha YPOBHE 11eJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIHOCTU OOYyYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIYXUT OCHOBOWM [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPYEeMbIe XUMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
DHEPrud M 00 HBOJIOLMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TI00albHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpoOBaHUs KYJBTYpPbl JUYHOCTH, €€ 001IeH U PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHAILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00yJarONuXcs;



crocoO0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlaHHBIE HampaBjieHUsS B OOYYEHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJICp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TMOHSTHN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHSATHUI O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMbI IIOHITUM O XMMUYECKOMN
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 10 MPHUHITUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIpEeACTaBICHHM 00 DJIEKTPOIUTUYECKONW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOoMy, BBINOJHSAS (QYHKIMH OOBIACHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHSI U TOJIyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMHUYECKOW COCTABIIAIONIECH HAYyYHON KapTUHBI MHpA B JIOTHKE
e€ CHUCTEeMHOW NpPUPOJIbI, IIEHHOCTHOIO OTHONIEHUS K HAay4YHOMY 3HAaHHUIO U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU MOPOUCXOAUT C MNPUBICUECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKaOMUA MUpPY,
«bunosorus. 5—7 kimacce» n «Pusznka. 7 xinace.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOJUT (POopMHpOBaHME 3HAHWH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH 4YE€JIOBEKA M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUU — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX TOJIOKECHUM,
JIOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUM U PA3BUTHUHU MO3HABATEIILHBIX YMEHHUHA W
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHM TPaBHJ OE€30MacHOrO OOpalleHHsl C BEUIECTBAMHU B
TIOBCEIHEBHOM JKM3HH.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTN TaKUE LI, KaK:

— (¢opMHUpOBaHHE WHTEUIEKTyaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHs] Ha CHCTEMaTH4eCcKoe TMpUOOIIeHUE
00y4JaImuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XAMHU;

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTbITa Pa3HOOOPA3HOW MAESITENHLHOCTH, TMO3HAHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmel (QYHKIIMOHATHEHOW H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpPY’KAloIIer0 MHpa, WUCIONb3YsS 3HAHWUS U OMbIT, MOJTYYEHHbIE MPU U3YYECHUU
XUMUHU, TPUMEHATh MX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYIOBOH ACSITEIHLHOCTH;

— (QopmupoBaHue y OOydalomUXcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHMWA [UIsI BBIPAOOTKH SKOJIOTMYECKU
1IeJIeCO00Pa3HOTO0 TOBEACHUS B OBITY W TPYAOBOH EATENHHOCTH B IEISIX
COXPaHEHHS CBOETO 37I0POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIICUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGdUIS M HANpPaBIEHHOCTH JabHEHIIETO
oOydJeHwus.

OOmiee YuCIO YacoB, OTBEACHHBIX I HU3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 0Opa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATIpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeneHus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisI XUMUYECKOTO 3JIEMEHTA B
COCIUHEHHNH.

KomnuectBo Beniectsa. Moisb. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOH, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 000pPYJOBaAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYeCKUX CBOWCTB 0O0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIICHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom coiu meau (1),
U3y4YEHUE CIOCOOOB pa3JeeHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HAOJMIOJEHWE U  ONHCAHWE  PEe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

Baxkuenue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT U MPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUpoAe, (PU3MUYecKne M XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xucmopoma. CrmocoObI



MOJYYEHHS] KHUCIOpOJa B Jabopatopud U HOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojlb U METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOIO 3(pdekTa, pazpyileHrue 030HOBOrO CIOs.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopoma B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPHI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBas 10J11 BEIECTBA B PACTBOPE. XUMUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeka. KpyroBopor BoAbI B IpUPOJE.
3arps3HeHHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmueckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  coyeoOpa3ytonue  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U
HeconeoOpazyromue. Homenknatypa oxcuaoB. @Du3umdeckue HU XUMHUYECKHE
CBOMCTBA OKCUJOB. [lonydeHne OKCUI0B.

OcHoBanus. Knaccudukanuss oCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [losryyenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[Tosrydyenue KUCIoT.

Conu. HomeHnkiatypa coseid. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coObupanue, pacmo3HaBaHWE M HW3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNE
B3aHUMOJEUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHWE, pACIO3HABAHUE M H3yUCHHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMoJeicTBUEe Bojioposa ¢ okcugoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUaioB), HAOIIOAEHHE OOpa3lOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJIBI C METAJLUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUuil HEUTpaIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHMM, BBITECHEHHE OJHOIO METAJIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOTMBITKH KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM()OTEPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cuctemnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokKeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
IPpaXKIAHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUUECKUX AJIeMEHTOB. IOHHAs CBSA3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNSI U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aWMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PAcTBOPAMM KHUCIOT W IWIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanuss MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBeHHO--HAayUHbIE TIOHSTHS: Hay4HbIN (akT, rUunores3a, Teopus,
3aKOH, aHaJIW3, CHUHTE3, KiIacCuPUKalus, TEePUOANIYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEIECTBA, Ia3, (pU3MyYecKue BETUUYUHBI, €AUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COHLE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys m HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TemioBoMy 3¢¢deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKIIUMU. CocraBiienue YPaBHEHUU



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAaKIUM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XUMHU4ecKon cBsizu. CteneHp Auccouuanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 IICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, WIEJI0YEe H COJEN
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWs  peakudid HMOHHOrO  OOMEHa
(oOpazoBaHue ocanaka, BbIJCICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEecKHe CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHUE. [lelicTBHe
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U HUX
HaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepucThka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBOicTBa cepbl. CepoBOOpO, CTpoeHHue, (U3NUecKue U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUecKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. Coau CEpHON KUCIOThI, KAU€CTBEHHAs peaKlus Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpeabl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE TOXIIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
duznyecKkue 1 XMMHUYECKHE CBOMCTBA, OJyueHue U npuMenenne. Conu aMMOHus,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydyeHue, (PU3NYEeCKue U XUMHUYECKUe
CBOMCTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U chenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KauyeCTBE MHUHEPAIbHBIX
yno0peHuii. XuMU4eCKoe 3arpsi3HeHUEe OKPYKalolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, u3HIeCKre U XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OpEHUM.

OOmas xapakTepuctika 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCICHUS.  YTJepoi,  ajuIOTPOIHbIE
MOAM(UKALIMKM, PaCIpOCTpaHEHUE B TpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoricTBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha J>KUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riao0aJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coau, X GU3NYeCKre U XMMUYECKHE CBOMCTBA,
noyiydeHue W mnpuMmeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBeE.

[lepBoHavasibHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEPTH),
OPOAYKTBl UX TepepaboTku (O€H3MH), UX pOJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaX, yriIeBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KEepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHUe 00pa3O0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOAECHUE Mpoliecca OOYTIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKIlnu Ha CyJibdat-
WOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3YYE€HHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydYeHHe MPU3HAKOB
UX IPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BOBMOXKHO  MCIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHUue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, ¢dyiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyuYeHUE, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBECHUE KAYECTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YyYECHHE TPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BaykHenIIne HEMETaJUIbl U KX COCIMHEHUS.

MeTtasiibl M X COeTUHEHUS

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B Ilepmommueckon cucreMe XumMudeckux ssemeHToB /J[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramuyeckas CBsA3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUU  psll
HaIpspKeHUN MeTamioB. u3znueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl MOody4yeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuioB, OCHOBHBIE
CrocoObl 3almuThl UX OT Koppos3uu. CmyaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lenounble MeTaIIbI: MOJOXKeHUe B lleproguyeckoil cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJIE€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u



TUJIPOKCUAB HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B IIpupoie. PU3nyeckue 1 XUMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTtkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KEeHUE B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoEHHE aroma, HaxOXIeHUE B mnpupoae. Duznyeckue u
XUMHUYECKHE CBOMCTBRA xkene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajablUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbsl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeibHas AOMycTUMas
KOHIIeHTpalus BeiecTs, naiee — [1/IK). Ponb xuMun B pelieHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3yuyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpW W3YYSHUH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOIb30BAaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIENb, SBIICHHUE, ITAPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JUAJIECKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIIBI W3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.

IVNIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS IPOTrPAMMBI OCHOBHOTO OOLIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHHM B €IMHCTBE Y4YEOHOH U
BOCIHUTATEIbHON JEATEIHLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, INPUHSATBIMU B
oOlIlecTBE MpaBUIaMM M HOPMamMHM IIOBEJIEHUS M CHOCOOCTBYIOT IIpolieccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOIIUXCS
PYKOBOACTBOBATbCA CHUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OpHEHTallud U
paciIMpeHe ONbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpUOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOLICHHS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPHUECKOMY
U HAyYyHOMY HAcCJIe[IUI0, TMOHMMAHUS 3HAYCHHUs XUMUYECKOW HayKd B KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMalUein o
NEPEIOBBIX JOCTHKEHUSX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XHMMHH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOI0 BOCTIMTAHMS

IOPEJICTaBICHUS O COIMAIbHBIX HOPMax M TPaBWJIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO



MOJIE3HOHM,  y4eOHO-MCCNEOBAaTENbCKOM, TBOPUECKOM W  APYTHX  BUAaX
NeSATEeTLHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOW MEATEILHOCTH TIpU
BHITIOJIHCHUH YYEOHBIX, TO3HABATEIbHBIX 3a/1ad, BBHITIOJIHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
UM B3aUMOIIOMOIIM B TIpollecce JTOM y4eOHOM NEeSITeNIbHOCTH, TOTOBHOCTU
OIICHMBAaTh CBOE TIOBEJICHHE U TMOCTYNKM CBOMX TOBAapHIE C TMO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEaAKIIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIOLIUE
OCHOBY ISl TIOHUMAaHUSI CYIIHOCTA HAyYHOW KapTUHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPHUPOJIbI, B3aWMOCBS3SIX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE JUIsI OOBSICHEHUS HAOIIOJAeMBIX IMPOIIECCOB W SIBICHHM,
MO03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, JIOCTYMHBIMU TEXHUYECKHMMH CpEACTBAMU HMHPOPMALUOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHI0O U TO3HAHMIO, JI0003HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCTP K  C€amMo0Opa3oBaHUIO, TNPOEKTHOM M  HCCIEeN0BATENbCKON
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHA OOy4YeHUs B
JaJIbHEMIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHHME IIEHHOCTU >KHU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIN 00pa3 KWU3HH, OCO3HAHWE TOCJICICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTU COOJIIOJIEHHUS TMpaBui OE€30MacCHOCTH MpU  OOpalleHUuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU JKU3HU;

S) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yYCeHUIO TTpodeccuii u Tpyia pa3IndHOTO Poja,
YBAKEHHE K TPYyLy M pe3yJbTaraMm TPYIOBOM JEATEIBHOCTH, B TOM YHCIIE HA
OCHOBE TPUMEHEHHMsI TMPEAMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIM BBIOOP
WHUBUTyIBHON TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs C YIETOM JTMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHON nMpodeccuoHaIbHON eSITEIHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aJalITUPOBATHCS B TPOeCCUOHATILHON Cpeie;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:



HKOJIOTUYECKU IEIeCO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHKY
KHU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAaHUS, TOHUMAHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro o6Opa3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXMYECKOMY 3/I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOACHUS
npaBuil 0€30MACHOIO MOBEICHUS ITPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YIPOKAIOIIMNX 30POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTy4daeMble MPU WU3YYCHUU XUMHH, AJIS
pelieHus 3a7a4, CBA3aHHBIX C OKPY>KaIOIIEeH MPUPOJAHON CPEIOi, A TOBBIILICHUS
YPOBHSI  SKOJIOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJOOATbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTed MX PEelIeHUs MOCPEICTBOM METOJ0B XHMMUH,
HKOJIOTUYECKOTO MBIIUICHHUS, YMEHHUSI PYKOBOJACTBOBATHCA UM B MO3HABATEIBLHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pEe3yJbTAaTOB BBIACISAIOT 3HAYUMBIE IS
(GbopMUpOBaHHS MHPOBO33PEHUSA OOIEHAYyYHbIE TMOHATHS (3aKOH, TeEOopus,
NPUHLINIL, TUIIOTE3a, (PaKT, CUCTEMA, IPOIECC, IKCIIEPUMEHT U APYroe.), KOTOphIE
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJIIOT Ha
OCHOBE 3HAaHUU U3 ITUX MNPEIMETOB (HPOPMHUPOBATH MPEIACTABICHUE O LIETOCTHOU
HAay4YHOM KapTHUHE MHUPA, U YHUBEpCaJbHbIE YUeOHbIE NEUCTBUS (MIO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbIE, PETYJSITHUBHBIE), KOTOpbIe OOecneunBaoT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO y4eOHOM
JeSITEIBHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue geiicTBUA:

YMEHHSI HUCHOJIb30BaTh MPHUEMBI JOTHYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHUU: PACKPBIBATH CMBICI XUMHUYECKHX TMOHSATHH (BBIACISATh MX XapaKTEpHBIC
IPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KJIacCU(UKALUKA XUMUYECKUX BEUIECTB M XUMHUYECKUX pPEaKIIHi,
YCTaHABIIMBATh MPUYUHHO-CJIEJACTBEHHbBIE CBSI3M MEXIY OOBEKTaMHU H3Yy4YECHHUS,
CTPOUTH JIOTHUECKUE PACCYKIACHUS (MHIYKTHUBHBIC, NE€AYKTUBHBIE, IO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

yMEHUE TMPUMEHSITh B TIpOLIECCe IMO3HAHMUS TMOHATUS (MpPEeIMETHbIE U
MeTanpeaMETHbIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCTIOIb3yEMbI€ B XUMHUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSAEMbIE B XUMUU MOJICJIbHbIE NPEACTABICHUS —
XUMHUYECKUU 3HaK (CMMBOJ JJIEMEHTa), XUMUueckas (opMyna U ypaBHEHHE
XUMHUYECKON PEaKIUu — MpU PEUICHUH Y4eOHO-TI03HABATENbHBIX 3aJ]1ay, C YYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIATh U XAPAKTEPU30BATh CYIIECTBEHHBIC
IPU3HAKU U3YyYaEMBIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaKIIH,



BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBICHUSIX.

ba3oBble uccienoBarebCcKue 1eMCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe€ B KAyeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYKJICHHUIA,

NpUOOpPETEHNE OIMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMU W TPOBEICHHUIO
YYEHHUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3yibTaT, (OpMyJIupoBaTh 0000IICHUS U
BBIBOJIbI TI0 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIeIaHHO paboTe.

Pabora ¢ nunopmanmeii:

yMEHUE BbIOMpaATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (hOPM MPENICTABICHHUS, MTOJIYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAs ~ JIUTEpaTypa XWMHUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIEHHWBATh MPOTHBOPECUMUBYIO U
HEJI0OCTOBEPHYIO MH(OpMAIHIO;

yMEHUE MPUMEHSATh pa3uyHble METOJbl U 3alpOChl MPU MOUCKE U O0TOOpe
uH(MOpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX JMJi BBINOJHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 ONPEACIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
0o0JacTH  MCTMOJIb30BaHUSI  WH(OPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENBLHO BBIOUPATh ONTUMATIBHYIO (POpMY MpeAcTaBiIeHUS HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECJIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOMHAIUSIMUY;

yMEHUE UCIIOJNb30BaTh W AaHAJIM3WpPOBaTh B TIpolecce Yy4YeOHOW U
UCCJIEI0OBATENLCKON JEATEIbHOCTH MH(POPMALUIO O BIUSHUUA MPOMBIIUICHHOCTH,
CEJIbCKOIO XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled HpUpOAHOU
CpEIBL.

KoMMyHMKATHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeiCTBUA:

YMEHHS 3aJlaBaTh BOINPOCHI (B XOJie¢ Juanora W (WiIM) OUCKYCCHUH) IO
CyliecTBy  oOcyxmaemMoil  Tembl, (OPMYJIUpPOBaTh CBOM  MPEIJIOKEHUSA
OTHOCUTEJILHO BBIMOJHEHUS IPEIJIOKEHHON 3a/1a4u;

YMEHUS  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeNlaTh TMPE3CHTAIUIO
pPEe3yJIbTATOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOT0 MPOEKTa);

yMEHUs Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
MO3HABATEIbHOW W HMCCJIENOBAaTEIbCKOW  JEATEIBHOCTH TPU  PEIICHUU



BO3ZHHMKAIOMIUX TPOOJEeM Ha OCHOBE yuéTa OOIMMUX WHTEPECOB M COTIACOBAHUS
no3unuii (00CyX)aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAITUS
COBMECTHBIX JICICTBUM, OIpPEICIICHUE KPUTEPHUEB IO OLECHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eCTBHSA:

YMEHHUE CaMOCTOATENIBHO OIPEICIATh LEIH ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh HanoboJiee YPheKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
MIO3HABATENbHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUM C Y4ETOM
MOJIyYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJYYCHHOTO PE3yJbTaTa 3asBJICHHOW LEJIA, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpemMeTHBIX pe3yJabTATOB TIO OCBOCHHUIO 00S3aTEIBHOTO
COJIEp’KaHusl, YCTAHOBIIEHHOTO JaHHOW (enepanbHOl paldouel mHporpaMMoi,
BBIICJISIFOT: OCBOCHHBIE OOYYAIOIUMHKCS HAy4YHBIE 3HAHUS, YMEHUS W CIHOCOOBI
NeucTBul, crnenuduueckde Ui TpeAMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IMOJYYEHUID HOBOIO  3HAaHWs, €ro  HWHTEpIPETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUSIX.

K xonIy oOydenus B 8 kj1acce nmpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHYECKHX ITOHATHI: aTOM, MOJEKYJA,
XUMUYECKUH DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAsI U
MOJICKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHB
OKHUCJICHUS, XMMHYECKasi PEaKius, KIacCU(PUKAIUS PEaKIHil: peaxiuu
COCIIMHEHUS, PEAKIUU Pa3JI0XKEHUs, pPEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIIOBOW 3(PEeKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, PAAUYC
aToOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIpHAs KOBAJCHTHAsl CBS3b,
VOHHAs CBSI3b, HOH, KATMOH, aHMOH, PacTBOp, MAaccoBas JOJs BELIECTBA
(IpolLieHTHAsi KOHILIEHTpAaIusi) B paCTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX IOHATHU U
MPUMEHSThH 3TU NOHATHS MPU OMKMCAHUY BEILECTB U UX MPEBPALICHUM;

e ICMOJB30BATh XUMUYECKYIO0 CUMBOJIUKY JJII COCTaBJICHUs (POPMYII BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINM;



e ONIPE/ICNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIMHCHHSIX,
CTENEHb  OKWCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MPUHAIJICKHOCTh BEIMIECTB K OMPENEIEHHOMY KJIacCy COCIMHEHHM I10
dbopmyiiam, BHUJ XUMHYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCIMHEHUSIX;

epackpbiBaTh cmbicn llepuommueckoro 3axkona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYECCKON 3aBHUCHMOCTH CBOWMCTB
XUMHUYECKUX JJIEMEHTOB OT UX MoyioxkeHus: B llepuoguyeckoil cucreme,
3aKOHOB COXPaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YU€HHUs, 3aKOHa ABOTaJIpo;

¢ ONIMCHIBATh W XapaKTepu3oBaTh TaOmmuHyo ¢dopmy I[lepuognyeckoit
CHUCTEMbl XHMHYECKHX DJJEMEHTOB: pa3jINyaTh TMOHATUS «TJIABHAS
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpymnma)», manbsie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOPbIE MMEIOTCS B
tabmune «llepuoamueckass cucrema xuMmuueckux saementoB JI. .
MeHpaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YMCIO IEKTPOHOB
U pacnpeaereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIaCCU(UIMPOBATh XUMUYECKHUE HIIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKHE peakinuu (M0 YHUCIy U COCTaBy YUYACTBYIOIIUX B PEAKIIUU
BEIIECTB, 10 TEIJIOBOMY 3PPEKTY);

e XapaKTEepU30BaTh (OMHUCHIBATH) OOIIHME XMMHYECKHME CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIL;

e MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KAa4ECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX TMPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSAX;

e BBIYUCIISITh OTHOCUTENIbHYIO MOJIEKYJISIDHYIO U MOJISIPHYIO MAaccChl BEILIECTB,
MAacCOBYIO JIOJTF0 XMUMHYECKOTO »dJjeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE, NPOBOAUTH pPACUYETHl IO
YPaBHEHUIO XUMUYECKOMN PEaKIUH;

e IPUMEHSITh OCHOBHBIE OINEpallii MBICIUTENIbHON AESTENbHOCTA — aHAIU3 U
CUHTE3, CpaBHEHHE, O000O0IIeHHE, CHCTeMaTH3allul0, KiIacCU(PUKAIIHIO,
BBISIBJICHUE TPUYUHHO--CIICACTBEHHBIX CBSI3€H — JJIsl M3YUYEHUS CBOMCTB
BCIIECTB M XHWMHYECKUX pEaKIui, EeCTECTBEHHO-HAYYHBIE METOJIbI
NO3HAHUA — HAONIOJCHUE, U3MEpPEHUE, MOJICIUPOBAHUE, SKCIEPUMEHT
(peasIbHBINM U MBICIICHHBIN);

e CJICJIOBATh MPaBHUJIaM IMOJIb30BAHUS XMMUYECKOUW MOCYI0N U TaOOpaTOPHBIM
obopymoBaHueM, a TakKe IMpaBUjaM oOOpalieHuss C BEIIEeCTBAMH B



COOTBETCTBUM C HHCTPYKUMSIMH II0 BBIIIOJHEHUIO Ja00paTOPHBIX
XUMHYECKUX OTBITOB IO TMOJMYYEHHIO U COOMpaHHMIO Ta3000pa3HbIX
BEIIECTB (BOJOpOAA M KHUCIOPOJa), HPUTOTOBIEHUIO pPAacTBOPOB C
OIPEECIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U MPOBOJAUTH XMMHUYECKHE SKCIIEPUMEHTBI 110 PACIIO3HABAHUIO PACTBOPOB
HIeJIouei ¥ KHUCIOT ¢ MOMOIIBI0 MHIUKATOPOB (JlakMyc, (eHondranent,
METHJIOPaHX U APYTHE).

K xoHIy oOydenus B 9 kj1acce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PACKPBIBATh CMBICJ OCHOBHBIX XUMHUYECKUX TMOHITHI: XUMHUYECKUI
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPHULIATEIHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU 3 deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JHUCCOLUMALMSA, PEAaKIUM HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuInyecKasi), KpHUCTAUIMYECKas pElETKa, KOPpPO3Hs METAJUIOB,
CIUIaBbl, CKOpPOCTb XWMHYECKOW pPEaKUWW, NPENeSbHO JIO0IMyCTHUMAas
xoHueHTpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKHUX IOHATHU U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

* ICTIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JJIi COCTaBICHHs (DOPMYI BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIIHM;

e ONIPEJIETISATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABA, IMPUHAMIEHKHOCTh BELIECTB K
onpeAenéHHOMY KJIacCy COEIMHEHU 1Mo ¢GopMysaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHAs, WOHHAs, METAJUIMYECKAas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsi/l MOHA M0 XMMHYECKOH (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUW, TUI KPUCTAITUYECKOU
PEIIETKN KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cmbica llepmogmueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMChIBaTh U XapaKTEPHU30BATh
Tabnuunyio (opmy Ilepuoanyeckoil cUCTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJlaBHas mnoarpynna (A-rpymnma)y M «mobouyHas
noarpynna (b-rpynma)», manbie ¥ OoJbIIME MEPUOAbl, COOTHOCUTH
0003HaUYeHMs, KOTOpblE MMEIOTCS B NEPUOAMYECKON Tabmuie, ¢



YUCIIOBBIMH ~ XapaKTEPUCTUKAMH  CTPOCHHS  aTOMOB  XHMHYECKHUX
AIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacnpeneneHne WX TI0 DJEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB JJIEMEHTOB U MX COCIUHCHHHA B
npeenax MaJbIX MEPHOAOB U TJIABHBIX MOJATPYNI ¢ y46TOM CTPOCHUS UX
aTOMOB;

e KJIACCU()UIIUPOBATh XWMHUYCCKUE DJIEMEHTHI, HEOPTaHWYCCKUE BEIICCTBA,
XUMHYECKHE PeakIiuy (10 YUCIy M COCTaBy Y4YaCTBYIOUIMX B PEAKIUH
BEIIECTB, MO TEIUIOBOMY 3P PEKTy, MO0 M3MEHECHUIO CTETICHEW OKUCIICHUS
XHUMHYECKUX JIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIMEe M CHEMU(DUUSCKUE XUMHUYCCKHEC
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKAAs OIMCAHHE
IpUMepaMu MOJIEKYJISIPHBIX W WOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIINi;

e COCTABJISITh YPABHEHUS AJICKTPOJIUTHICCKON TUCCOIMUAIINN KUCIIOT, IEI0YeH
U COJIeH, OJIHBIE U COKpAIIEHHBIE YPaBHEHHs peakiuii HOHHOTO OOMeHa,
YpaBHEHUS peaKIni, MOITBEPKIAIONINX CYIIECTBOBAHUE T'C€HETHUYECKOM
CBSI3M MEXIY BEIIECCTBAMH Pa3JIMYHBIX KJIACCOB;

e PACKpBIBATh  CYIIHOCTh  OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKIIHI
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiuii;

¢ IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKaHUs XUMHYECKHX TMPEBpAIICHUN B PpPa3IUYHBIX
yCIIOBUSIX;

¢ BBIYHUCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa Mo (QopMyJie COETUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOAUTH pacy€Thl IO
YPaBHEHUIO XUMHYECKON PEaKIInH;

e COOJTIO/IATH TIPABHUJIA MOJIB30BAHMSI XUMUYECKOW TOCYI0N U 1a00paTOpHBIM
o0opynoBaHHEM, a Takke IMpaBuia oOpallleHuss C BEIIeCTBAMU B
COOTBETCTBUU C HHCTPYKIHMSIMH II0 BBIIOJIHCHUIO J1TaOOPAaTOPHBIX
XUMHYECKHX OTBITOB IO TIOJYYCHHIO W COOWMpaHHMIO Ta3000pa3HbBIX
BEIIIECTB (aMMHUAaKa U yTJIEKUCIIOTO Tra3a);

¢ IPOBOJIUTH PEAKIINH, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3UYHbBIX
BEIICCTB: PACIO3HABaTh OIBITHBIM TYTEM XJIOPUA-, OPOMHII-, HOIHI-,
KapboHat-, (ocdar-, cummkar-, cynb(ar-, THUIPOKCHUI-MOHBI, KATHOHBI
AMMOHHUS M HMOHBI HM3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHMYECKHUX BEIIECTB;

o IPUMEHSAITH OCHOBHBIC OTIEPAIlMU MBICTUTEIHLHON NEATEIHbHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIECHUE, CHUCTEMATU3AINIO,  BBISBICHUE



MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WM3YYEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKInid, €CTeCTBEHHO-HAyYHBIC METOAbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHe, MOJCIMPOBAaHUE, SKCIEPUMEHT (peaabHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosmnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U daekTpoHHbIE (LU(POBHIE)
KonTpoJibHbIe IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS

HNuTepec K mpakTUYECKOMY H3YyYEHHUIO Mpodeccuil u Tpyda pa3indHOro poja,
YBaXXCHHE K TPYAY U pe3yjbTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHSI MTPEIMETHBIX 3HAHUM M0 XMMHH, OCO3HAHHBIM BBIOOp MHAWBUIYATbHOM
TPAEKTOPUU TMPOAODKEHUST O00pa3oBaHUS € Y4ETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHWMHHU, OOLIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, yCHEIIHOM
npo(hecCHOHABHOM NEATENbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHUN, TOTOBHOCTb
alanTUPOBAThCS B IPOPECCHOHATIBHOM Cpesie;

BocnurateJbHBINH KOMIIOHEHT

Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuotexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837c
YyesjoBeKa
12 BemecTBa 1 XMMHYECKHE 15 | bubmunoreka LIOK
peaknuun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paznen 2. BaxkHeiimue npeacTaBuTe/Id HEOPraHU4eCKUX BelllecTB

MI/IpOBO?)SpCH‘ICCKI/IC nNpeaACTaBJICHUA O BCIICCTBEC U XUMHYECKOM pCaKiuu,
BocnurareabHbIi KOMIIOHEHT COOTBECTCTBYIOIINEC COBPEMCHHOMY YPOBHIO Pa3BUTUSA HAYKHU U COCTABJIAIOIIUE OCHOBY
AJIs1 IOHMMaHWs CYIIHOCTH HaquOﬁ KapTHHbBI MHpA, IIPCACTABIICHUSA 00 OCHOBHBIX



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

3aKOHOMCPHOCTX pa3dBUTHUS ITPHUPOJLI, B3aMMOCBA354X YCJIOBEKA C HpHpO,IIHOﬁ cpezxoﬁ,
O pOJIn XUMHH B ITIO3HAHUHN 3TUX BaKOHOMepHOCTeﬁ;

)1 Bosnyx. Kucnopon. [lonsitue 6 bubmmoreka [JOK
’ 00 okcuaax https://m.edsoo.ru/7f41837¢c
’9 Bonopon.Ilonsitue o 2 1 bu6nuorexa [IOK
' KHCJI0TaX U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [lonsitue 5 1 1 but6mmoreka [IOK
’ 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KIaCCHI
2.4 HEOpraHn4YeCKUX 11 1 1 bubmorexa LIOK
) p . https://m.edsoo.ru/7f41837¢c
COEIUHEHUI
Hroro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuognueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIE peaKIIul

BocnurateJbHBINH KOMIIOHEHT

[To3HaBaTe/IbHBIE MOTHUBBI, HAIlpaBJICHHBIE HAa IIOJYYEHUE HOBBIX 3HAHUN I10
XUMHH, HEOOXOIUMBIE Il OOBSCHEHMs HAOIIOAAEMBIX IIPOLIECCOB U  SIBJICHMI,
NO3HABaTENbHOM, WHGOPMAIMOHHON W YWTATENIbCKOW KYJIBTYphl, B TOM YHCIIE
HaBBIKOB  CAMOCTOSITEIbHOW paboOThl € y4yeOHBIMU TEKCTaMH, CIIPABOYHOMN
JUTEPATYpOHd, JOCTYNHBIMH  TEXHHYECKUMHU  CPEICTBAMH  MH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO U IIO3HAHUIO, JIIOOO3HATENBHOCTh, TI'OTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOEKTHON U MCCIIENOBATEILCKON JAESTEIHHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHS 00YUYECHHS B lajbHEHIIEM;

3.1

Ilepuonuueckuii 3aKOH U
[lepronnueckas cucrema

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



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

XAUMHUYECKHUX 3JIEMEHTOB [].
N. Mennene-eBa. CtpoeHne
aToma

XUMHYECKas CBI3b.

39 OKHUCIUTENbHO- 2 1 bubmoreka [JOK
' BOCCTaHOBUTCIIbHBIC https://m.edsoo.ru/7f41837¢
peakuuu
Hroro no pazgeny 15 bubmorexa [IOK

https://m.edsoo.ru/7f41837¢

Pa3znea 4. HazBanue

WNuTepec k o0O0yueHUI0O M TMO3HAHUIO, JIOOO3HATENBHOCTh, TOTOBHOCTh U
BocnuTaTe/bHbIii KOMIIOHEHT CIIOCOOHOCTH K CaMO0Opa30BaHUIO, TPOEKTHON M UCCIEI0BATEIBCKON AESTEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HalpaBJIEHHOCTH U YPOBHSI 00YUYEHUS B lajIbHEUILIEM;

Hroro 0

but6mmoreka [IOK

P 3
C3CPBHOC Bpemit https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 68 4 >



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

9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

Ne i/

KouunyecTBo 4acoB DJIeKTPOHHbIE
(ungposbie)
Kontpoabusie IlpakTHueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl

Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun

BocnurarebHbBIH KOMIIOHEHT

Oco3HaHue LEHHOCTH H3HH, OTBETCTBEHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBbBIO, YCTAHOBKHU Ha 3/I0POBBIN 00pa3 )KM3HU, OCO3HAHUE
NOCNEACTBUM M HENPHUSATHE BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS
aJIKOrOJIsi, HApPKOTHUKOB, KYypEHHUs), HEOOXOIUMOCTU COOJIIOJICHUS
npaBuil 0€30MaCHOCTH MPHU OOpaIIeHUN ¢ XUMUYECKUMHU BEIIeCTBAMU
B OBITY M peaslbHON KU3HU;

L1 [ToBTOpenue u yrirybneHue 3HaHUHA 5 | bubmmoreka [IOK
OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
peaKkuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS AUCCOIALIMSL. g 1 1 bubanorexka [HOK
XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17

Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS

BocnurarebHBIH KOMIIOHEHT

WNHTepec K NpakTUYECKOMY H3y4eHHIO mnpodeccuil U Tpyna
pPa3IMYHOrO poOJa, YBaXXKCHHE K TpPyAy M pe3ynbTaTam TpPYIOBOH
NEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHMS IPEIMETHBIX
3HAHUU 10 XUMHH, OCO3HAHHBIA BHIOOP MHAMBUAYAIbHON TPACKTOPHUH
NPOAODKEHUS O0pa30BaHMUsSI C Y4YETOM JIMYHOCTHBIX HMHTEPECOB H



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

CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHnemHou  npodecCUOHANbHOW  JESATENIbHOCTH W Pa3BUTHS
HEOOXOJUMBIX  YMEHHIA, TOTOBHOCTh aJanTHPOBATHCA B
npohecCuOoHaNBHOM Cperie;

)1 OO6m1as XxapakTepruCcTUKa XUMHUIECKUX 4 1 bubanorexa HOK
' aneMeHToB VIIA-rpynmsl. ["aorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmorexa [TOK
' PyTHsL. L-6p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.3 anemMeHTOoB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PymIaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [OK
' . py ' PO https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTUHEHUS
Nroro no pazgeny 25

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A

BocnurateJbHBINH KOMIIOHEHT

CrocoOHOCTH MPUMEHSATh 3HAHMS, MOJTydaeMble PU HU3YUYCHHUH
XUMHH, U1 PELICHMs 3a/1a4, CBA3AHHBIX C OKPYKalOLIEeW MPUPOIHON
Cpelod, g TIOBBIIICHUS YPOBHSA OJKOJOTHYECKOM KYJIbTYpHI,
OCO3HAaHUs IM00AJIBHOTO XapaKTepa HKOJIOTHYECKUX POOJIeM U MyTel
UX PpEUICHUS IOCPEACTBOM METOAOB XUMHH, OKOJOTHYECKOIO
MBIIUIEHUSI, YMEHUsS PYKOBOJCTBOBATbCA KM B II03HABATEIbHOM,
KOMMYHHUKATUBHOM M COLMAJILHOM ITPAKTHKE.

3.1

OO01Ke CBOMCTBA METAIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

4



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

3.2 Bakueiime MeTauibl U UX CO€IUHEHMUS

Bbu6nuoreka [JOK

16 1 2
https://m.edsoo.ru/7f41a636

Nroro no pazgeny

20

Paznen 4. Xumus 1 oKpyKamomas cpeaa

BocnurarebHbBIH KOMIIOHEHT

[To3naBaTenbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJy4YE€HUE HOBBIX
3HAaHUI MO0 XHMMHUH, HEOOXOIUMBIE NJIsi OOBSICHEHHs HAOJI0IaeMbIX
NpPOLIECCOB M SABJICHMI, II03HABATENbHOW, WHPOPMALMOHHON H
YUTATEIbCKON KYyJIbTYypbl, B TOM YHCJE HABBIKOB CaMOCTOSITEILHOM
paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEPATypoOil,
JAOCTYIHBIMH  TEXHHUYECKUMH  CpeJICTBaMH  WH(GOPMAIIMOHHBIX
TEXHOJIOTUH;

4.1 BemecTBa 1 MaTepuaibl B )KU3HHU YEJIOBEKA 3 bubmorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 7



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

ITIOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KouunyecTBo 4acos JIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpasoBaTejbHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBuia

3 paboTHI B 1abOpaTOpuu U IPUEMBI 1 1 bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecu. CriocoObl 1 bubmoreka [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Paznenenue cmeceil (Ha nmpumepe 1 1 bubmorexa LOK

A . p p https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
bubmunoreka LIOK
6 A 1
TOMBIH MOTICKYITHL https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubnuoteka [JOK
(CHMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u c10KHBIE BEECTBA 1 bubmorexa OK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umecKas opmya. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuoteka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10715 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COeUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mob. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoteka [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpoTEKaHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancienus: konuuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSAM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMruaecKux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeIleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHnuKIoneauct. O6o0meHne bubmorexa [IOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kuciopoa — snemMeHT u

https://m.edsoo.ru/ff0d448¢
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nmpocroe BeuiecTBo. O30H

dusnueckye U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KNCI0POAA (peaKiii OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI ToTyYeHHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa OK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUSIX
TomnuBo (He(Th, yroib U METaH).
25 3ar ﬂSHeéHeqlios yxa CIIOCOOBI lro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tonydyenne u coOupanue KUCI0poia Bubnmorexa [IOK
M N p posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT 1 npocroe bubnuoreka [JOK
BellecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [{OK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHHs BOAOPO/ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
but6mmoreka [IOK
31 «ITonydyenne u coOupanue BOJAOPOA,

W3y4YECHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42
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MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BCIIECTBA ra3a I10 ero U3BECTHOM bubmorexa [IOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienus o0bEMOB ra3oB 1O
34 aBHEHUIO PeaKIMU Ha OCHOBE 3aKOHA bubmorexa HOK
b .. peatt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHUI T'a30B
15 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopna xak pactBoputens. HacbiieHHbIe
37 U HEeHACBIIIIEHHLIE pacTBOPLI. MaccoBas bubmorera [IOK
= p bl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo Teme
13 «ITpuroroBieHue pacTBOPOB ¢ bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCUpUKALIUS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d67ca
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ITonyuyenue u XMMHUYECKUE CBOMCTBA

bubmunoreka LIOK

43
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBII) oI q)eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
43 ['enernueckas cBs3p MEKy KiIaccaMmu bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHre U CUCTEMAaTU3aIks 3HAHUH
- H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
" bubmuoteka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9e1la
COCMHEHMI
[TepBbie MOMBITKH KIacCUPUKAITTT
bubmunoreka LIOK
51 XUMHYECKUX 3J1eMEHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bubmunoreka LIOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpynnel, NOATPYIIIILI

https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. COoCTaB aTOMHBIX

bubmunoreka LIOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoi Bubnmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U nipakTuku. /1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 VoHHas XuuHHeckas Cassb https://m.edsoo.ru/00adac34
60 KoBaneHTHast nomnsipHas XUMHUYECKast Bubmuotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeNoJsipHAs XMUMUYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [JOK
peakuuu https://m.edso00.ru/00adb076
bu6mmoreka [IOK
64 OKucnauTeny 1 BOCCTAHOBUTEIHU
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o teme bubnuoreka [JOK
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«CTtpoenne aToMa. XMMHUUYECKas! CBSA3bY

https://m.edsoo.ru/00adb486

66 PeseprubIil ypok. O600mIeHNE 1 | bu6nuoreka [IOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O600mienue u 1 bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0001eHne 1 | Bu6muotexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KouunyecTBO 4acos JJIeKTPOHHbBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  IIpakrTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
[lepuoauueckuii 3aK0OH.
| Ilepuoanueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
. but6mmoreka [IOK
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanust 1 HOMEHKJIAaTypa 1 bubnmoreka [JOK
HEOPTaHWYECKHX BEMIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKON CBSI3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue u yrioyoieHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca
6 Knaccudukanmst Xumuaeckux 1 bubmunoreka LIOK
pEAKIHI MO pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IloHATHE O TOMOT€HHBIX U 1 Bubmorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHH.
but6mmoreka [IOK
8 DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1

XUMHUYECKOH PCaKur U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoranuu. CuiabHbBIE U c1a0ble bubnnorexa LIOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KHUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmorexa OK
pe . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
14 IlousTue o runpoause coieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «Pemrenne skcriepuMeHTaIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a7au»
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS bubnnorexa LIOK
p A HHATH. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/I‘IGCKIz/Ie CBI;ﬁCTBa Ha IIpUMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopona. CosnsiHast KUCIIOTa, Bu6muotexa [JOK
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XMMHYECKHUE CBOMCTBA, IOJyYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHNE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHnne COMIAHON KUCIOTHI Bubnmorexa [IOK
Y . . ’ https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Boruncnenus mo ypaBHeHUSIM
. but6mmoreka [IOK
21 XUMHYECKUX PEAKIU, €CIIU OJUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61mas XxapakTepuCTUKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKAIINK CEPHI.
7 Haxoxnaenue cepsl 1 €€ coenMHEHNI Bubmuotexa [JOK
B [IpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUeE, bu6nuoreka [IOK
¢u3nUeckrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
. bu6mmoreka [IOK
25 (bu3HYEeCKre U XUMHUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMHYECKUE peakllii, JeKallue B
OCHOBE IIPOMBIIIIJIEHHOTO CII0c00a
26 MOJTYyYE€HUSI CEPHON KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
7 Brrurcienue MaccoBoil 40JIM BBIXOJa bubmoreka [JOK
MPOJIYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCcTHKa dJIEMEHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, pacipocTpaHeHHE
B IIpupo/ie, Gu3nvecKue u
XUMHUYECKHUE CBOKCTBA

https://m.edsoo.ru/00adeeab

AmMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, ITOJIYYCHHUE U bubmmorexa [IOK
> HOTLY https://m.edsoo.ru/00adf004
PUMEHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «ITomyyeHne aMmmMuaka, U3y4eHUe ero bubmorexa OK
N ' i https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kucioTa, e€ Gu3nIecKue u bubmunoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 oOpeHmii. XUMHYECKOE bubmorexa HOK
yAobp ) . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYXKAIOIIEH CpeIbl
COCOUHCHUSMH a30Ta
®ocdop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyUYCHUE
Hcnons3oBanue pochato B

34 KaueCTBE MHHEPAIBbHBIX YI0OPECHUH. bubnmoreka [JOK
3arpsi3HeHue NPUPOJHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHNUE B

35 pu I())z[e EHBI/II:IGCKI:/IG A XUMHUYECKUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcuapl yraeposa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHUYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ oKcuaoM yrieposa (IV)

37 YronpHas KUCIOTa U €€ COTN bubmorexa HOK
https://m.eds00.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKucioro rasa. Bu6muotexa [IOK
KauectBenHast peaxiiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa IOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YIIIepoaa
40 KpeMmuunii u ero coefuHeHns bubmmorexa IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEPUMEHTAIBHBIX 3a/J1a4 110 TEME bu6nuoreka [IOK
«Baxueie HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHEHUS
Kontponbnas padota Ne3 mo teme

N but6mmoreka [IOK
42 «Baxueie HeMeTauIbl U UX
https://m.edsoo.ru/00ac0el8
COCTMHEHUS
OO6mas XxapakTepruCcTUKa XUMHUIECKUX
3JIEMEHTOB — METAJIIOB.

43 Merannu4deckas CBsI3b U bubnuoreka [JOK
METAJUTNYECKast KPUCTAJIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YECKUe CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O61u1me crnocoObl MoTyueHUst
MmeTaiuioB. CruiaBel. Beluucienus mo

45 ABHEHUSIM XUMHUYECKUX PEaKIINU bubnnorexa LIOK
yp PeaKILH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeECH
b K
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommorexa 10
https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTall
[enourpie MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcCHUIBI M TUAPOKCUIBI HATPUS U Bbubmunoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeTbHBIC METAIIBI — bubmuoreka [{OK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael 5e8
50 Baxneiimme coenuHEeHUS KaJIbIUI bubnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O000I1IIeHNE U CUCTEMATU3ALUS
3HAHUU
5 JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoreka [JOK
YCTPAaHEHHUS https://m.edsoo.ru/00ac1886
[IpakTuueckas padora Ne 6 o reme
53 "KEcTKoCTL BOIBI 1 METOEI €€ bubmorexa LIOK
" A A https://m.edsoo.ru/00aelael
YCTpaHCHHS
bubmunoreka LIOK
54 A i
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [{OK

https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/II[BI, TUAPOKCUIBI U COJIN KCIIC3a

bubmunoreka LIOK

> (IT) m »xeme3a (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNe U CHCTeMAaTH3aINS
3HAHUHA
[TpakTuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«BaxHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUSD)
Boruncnenus mo ypaBHeHUSIM
XUMHUYECKHUX PEaKINii, eCI1 OANH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COAEPKUT IpUMecH. Berancienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJA IIPOJYKTa
peaxkuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «BaxHenme MeTaJlIbl U UX
COETMHEHUS
63 BemiectBa u matepuansl B bu6nuoreka [IOK
MIOBCEIHEBHOU XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKpYXaIoIIeil cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubmmnoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01IeHHE 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNEe 1 bubnuoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeMaTu3anus 3HaHUU

https://m.edsoo.ru/00adb33c¢

68

PeszeprubIit ypok. O6001IeHNEe 1
crucTeMaTu3alurs 3HaHUI

bu6mmoreka [IOK
https://m.edso0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kinacce/ ['abpuensa O.C., O6mecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «J[PODAY; AkinonepHoe odiecTBo «M3aaTenbcTBO
«IIpocBenienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OO1ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AxuimonepHoe o61mecTBo «3maTrenscTBO
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. ML.IO. IN'opkoBenko «Iloypounsie pa3paboTKu M0 XUMUU» (B IOMOIIIb
mKoJapHOMY yunTteno) 8-11 kinacc, Mocksa uzn., Bako 2017

2. B.I'. Jlenncora «Xumus. [loypounsie miansl o yueOHuky O.C. ['abpuensHay
8-9 knacc, Bonrorpan, uza. Yuurens 2010

3. H.I1. Tpery6osa KoHTposIbHO-U3MEpUTENBHBIE MaTepraibl XUMHUs 8-9,
Mocksa n3a. Bako 2019

4. M.A. Psa6oB COOpHUK 3a/1a4, yIpaKHEHUN U TECTOB Mo xuMuu 8-9, Mockaa,

n3a. Jx3amed 1012

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

bubmoreka IIOK https://m.edsoo.ru/00adbac6

Nudoypok, Chepym


https://m.edsoo.ru/00adbac6
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