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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO 00IIIero 00pa3oBaHusl, MPEACTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil MporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPENnoJaBaHus Y4eOHOTo peiMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Aa€T TPEACTaBICHUE O IENsIX, OOIIeH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCS CPEACTBAMHU Y4YEOHOIO
npeaMera, yCTaHABJIMBAECT 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
MpeayCMaTPUBACT paclpe/ieiEeHHe €ro Mo KjiaccaM M CTPYKTypHpOBaHUE IO
pazienaM M TE€MaM MpPOrpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HM3YUYEHHS XUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAe/sieT BO3MOXKHOCTH —MpeaMeTa JJis
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHus, a Takke TpeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUU Ha YPOBHE II€JIeH M3yUeHHUs MTpeaMeTa U OCHOBHBIX
BHUJIOB Y4YEOHO-TIO3HABATEJILHOW JEATEIbHOCTH OOYYalomIerocss Mo OCBOCHUIO
y4eOHOTO COoJIepKaHUSI.

3HaHUE XUMHUHM CIYXXUT OCHOBOW it (OPMUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeJCTaBICHUN O MaTEPUAIILHOM €IUHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIOBEUECTBA — CHIPHEBOM, DHEPreTHUUECKOMH,
MUIIEBOM M SKOJOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydyenne xumnu:

CIIOCOOCTBYET  peayiu3allid  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUA |
dhopMupOBaHUsI KYJIbTYPhI IMYHOCTH, €€ 001Iel U (PyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHHUE MBIIIJICHUS] U TBOPUYECKUX CIOCOOHOCTEM
OoOy4aromuxcsi, HABBIKOB HX CAMOCTOSITETLHOM  Y4eOHOW  JCSTeNbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OpMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (DOPMUPOBAHHIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTUYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHbple HampaBiieHUs B OOY4YEHHM XUMHHM OOECHEUYHMBAIOTCS CHelUpUKOn
colepkaHusi  y4eOHOro  mpeaMeTra, KOTOpPbIM  SBISIETCS  MEJaroru4yecku
a/IaITHPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKH XMMUU Ha OMPEICIEHHOM dTare e€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TOHSTUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepxaHHsl MPOTpaMMbl M0 XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K e€ u3ydyenuro. CoJepikaHHe CKJIAAbIBAETCS U3 CHUCTEMbI
HNOHATUN O XUMUYECKOM IJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakuuu. OOe 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl [0 MPUHLUIY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPE/ICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHs KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOI'O 3aKOHA XUMUMU;

— YUYEHHUS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— TMpEeACTaBIEHUN 00 JIEKTPOJIUTUYECKON JMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K JPYroMy, BBINOJHSAS (QYHKIMM OOBACHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHUS U MOJIYYECHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIIONIEH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHON MNpHPOJbI, LEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUI0 U
METO/IaM TO3HaHUs B Hayke. M3ydyeHHe XHMHHM NPOUCXOJIUT C MPHUBJICUYECHUEM
3HAHWM W3 paHee M3YYEHHBIX Yy4eOHBIX NpenMeToB: «OKpYKaIOIMUA MUDPY,
«buonorus. 57 knacce» U «PuU3MKa. / KIACC».

[lpy wu3ydyeHHH XUMHUH TPOUCXOAUT (HOPMUPOBAHHE 3HAHUNA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKAa W KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaua y4eOHOTO TpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMBI XUMHUYECKHX
3HAaHUN — Ba)KHEUIINX (paKTOB, IMMOHATHH, 3aKOHOB M TEOPETUUCCKUX IOJIOKECHHH,
JOCTYIHBIX OOOOIEHNH MHPOBO33PEHUECKOTO XapaKTepa, s3blka HAyKH, B



OpUOOIIEHNHM K Hay4YHbIM METOJaM T[O3HAHUSA TPU HW3YYCHUHU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHU B Y4eOHO-TIO3HABATEIbHOM U Y4eOHO-HUCCIEA0BATEIbCKOU
JeSTEIbHOCTH, OCBOCHMM NpaBWJI 0O€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:

— (dopmupoBaHHe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHUE
oOydJaronmxcsi K CaMOCTOSATENIbHOM I03HABATENbHOU JIE€SATEIbHOCTH, HAy4YHBIM
METOJaM TO3HaHUs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrneyeHne yCIOBHi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOpPA3HON MAEATEIbHOCTH, MO3HAHWS U CAMOIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE JIf
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHue oOmeld (QyHKIMOHAJIBHOM M E€CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSCHATH M OIICHUBATH SIBJICHUS
OKpPY>KaIoIIeT0 MHpPA, WCIONB3Yys 3HAHWUS U OMBIT, MOJyYEHHBIC MPH H3YUCHHUH
XUMHH, TPUMEHATh WX TPU PEUICHHH MPOoOJeM B MOBCEAHEBHOW >KU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHne y oOOydarolmuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUsl LEHHOCTH XUMHYECKUX 3HAaHUW JUIg BBIPAOOTKH HKOJIOTUYECKU
11eJIeCO00PAa3HOr0 TOBENEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B UEIAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UiIs M HAMpPaBIEHHOCTH AAJIbHEHIIIETO
oOyJeHHUS.

OOwiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHUS XHMHHU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena wm BemectBa. DHU3NYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BelecTB. [loHsATHE O MeTonax Mo3HaHWS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumnyeckasi ¢opmyna. BajJeHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOCHTENbHAs aTOMHas Macca.
OTtHOocUTeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 101 XUMHUYECKOTO 3JI€MEHTA B
COCJIMHEHUH.

KonunuectBo BemecrBa. Monbs. MoisipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYPHBIX €IUHUIl BewiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COECTUHEHU.

du3nyeckne U XMMUYECKUE SBJICHUSA. XUMHAYECKAsl pEaKUs U €€ MPU3HAKY.
3aKOH COXpaHEHHs Macchl BellecTB. XuMudeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peaKUi (COeTUHEHMS], pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0H, mpaBuiaMu padoThl B J1aDOpaTOPUN U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYTOBAaHUEM, U3yUEHUE U OMHCAHUE
¢u3nuecKuX CBOWCTB O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIOEHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYM, NMPOKAJUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOIIOACHUE U
ONHCaHUE NPU3HAKOB MPOTEKAHUS XMMMUYECKUX peakUuil (pas3jokeHHe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe THAPOKCUAA
meau (II) mpu HarpeBanuu, B3auMoaecTBE xene3a ¢ pactBopoM coiu meau (II),
M3Yy4YEHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, NUCTWUIALUSA, XpoMaTtorpadus, NpoBeJeHNE OYUCTKH OBAPEHHON
coiu, HaOJMIOJEHHME U  ONHCaHWEe  pe3ylbTaTOB  IPOBEJIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENEeH MOJEKYI
(ILIapoCTepIKHEBBIX ).

BaskHeiinmue npeacTaBuTe 1M HEOPrAHNYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aieMeHT U MpocToe
BeniecTBo. Haxoxxaenuwe kuciaopojga B mpupone, (pU3MUeckrue U XUMHUYECKHE
cBoiictBa (peakmuu ropenus). Oxcupawl. [Ipumenenme kucnopona. CrocoOsl



MOJYYEHHS] KHUCJIOpOJa B JladopaTopud H HOpoMmbllieHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOa.

TemnmoBoit 3(dekT XUMHUUECKON peaklnud, TePMOXUMUYECKUE YpaBHEHHS,
9K30- W HHAOTEPMHUYECKHE pEaKkUuUH. TOIUIMBO: yroidb M METaH. 3arpsa3HEHUe
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knuemorel u comnn.

MoutsipHbIit 006EM ra3oB. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

dusnyeckue cBoucrBa BoAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HacelllieHHBIE M HEHACBIMIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMUYECKHE CBOIMCTBA BOJibl. OCHOBaHUS.
Ponb pacTBOpoB B Mpupojie U B KU3HU YesioBeKka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanus neopranmdeckux coenunenuit. Oxcunbl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3ytoniue (OCHOBHBIE, KHCIOTHbIE, amM{pOTEpHbIE) U
HecosneoOpazyronme. Homenknarypa oxcunoB. Dusnueckue © XUMHYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IMENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknaTypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOWCTBa
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn aktuBHoctm metaimnoB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTyecKas CBA3b MEXKY KJIacCaMU HEOPTaHUYECKUX COECITMHEHU.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3IYXE, MOJIyUECHUE,
coOuWpaHue, pacrno3HaBaHHE M U3YYEHUE CBOWCTB KHCIOPOJa, HaOMIOACHHE
B3aUMOJICHCTBHUSL BEIIECTB C KHUCIOPOAOM M YCIIOBUSI BO3HUKHOBEHUS W
mpeKpaiieHus TopeHus (Mmokapa), O3HaKOMJICHHE C OOpa3llaMH OKCHUIIOB U
OMKCAaHUE HX CBOMCTB, MOJydyeHHE, cOOMpaHue, pACIO3HABAHUE M U3yUYCHUE
CBOMCTB BOJIOpoja (ropeHue), B3auMoJiecTBHE Bojaoposa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHHUE OCOOCHHOCTEM pPAcCTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C  OMNPEACIEHHOMN
MacCOBOM J0Jield paCTBOPEHHOTO BEUIECTBA, B3AMMOJAECIHCTBUE BOJbI C METAJLIAMU
(HaTpueM ©  KajublueM) (BO3MOXHO UCIIOJIb30BaHUE BHUIECOMATEPHUATIOR),



WCCIEIOBaHNEe OOpa3loB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHHUsI OKPACKW WHJUKATOPOB B PacTBOpax KHUCJIOT U IIEJIOYEH,
u3ydeHue B3aumojiecTBusa okcuaa meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIuid HeUTpaiu3alyu, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAaHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIA, PEIICHUE
AKCIIEPUMEHTAIBHBIX 33/a4 10 TeMme «BaxkHenmme Kiacchl HEOPTaHUYECKUX
COCIMHEHUI.

IHepuoauueckuii 3axkoH U Ilepumogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MenneneeBa. CrpoeHnme aroMoOB. XHMHYECKAsl CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKHX 3JIeMeHTOB. [loHsTHe O
IpYIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEJIbHBIC METAILIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yr0T aMPOTEPHBIE OKCH/IBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [lepuognyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KoporkonepuonHas ¥ JUIMHHONEpHOAHAs  (POpMBI
[Tepuoanyeckoit cucrembl xumudeckux aeMeHToB [l. 1. Menneneesa. I1leproabl
u rpynnbl. Ou3ndeckuil CMBICI IOPSIKOBOIO HOMEPA, HOMEpPOB IEpUoAa U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00O0JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[lepuomnueckon cucremnl JI. M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leproauueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKHUX
3JIEMEHTOB JUIA pa3BuUTHs Hayku W npaktuku. [[. M. MenneneeB — ydéHbll u
rpaXIaHUH.

Xumuyeckass cBsi3b. KoBaneHTHas (moyisipHass YW HENOJSIpHAsi) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX 3I1EMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIC  PEAKLIHH.
[Ipoueccel OKuCIEHUs U BOCCTAaHOBIICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAJIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS).

Mexcnpeomemmunie céazu



Peanuzanus MeXNpeAMETHBIX CBA3€H NpU W3YYEHUM XUMHUU B 8 Kiacce
OCYILECTBIISIETCS 4Y€pe3 MCMHOJIb30BAaHUE KaK OOLIMX ECTECTBEHHO--HAYUYHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OO11ue ecTeCTBEHHO--HAay4YHbIEe MMOHATHUS: HAY4YHbIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pUKauus, [EpUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsill, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, GU3NYECKUE BEIUUYUHBI, CIUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/b1, COTHIIE.

buonorus: dotocuntes, npxanue, bnocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE IOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XUuMHYecKas peakuus

[lepnognueckunii 3axoH. [leproguueckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUH CBOMCTB
XUMHAYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajus, KalablUusd MU HX
COCAMHEHUNH B COOTBETICTBUU C IIOJIOKEHHEM JJIeMeHTOB B Ilepuomuueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJBI XMMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEMIETKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYeCKUX peaklMii MO pa3InyHbIM NpHU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, IMo
M3MEHEHUIO CTETEeHEN OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYACTHIO KaTalu3aTropa). JK30- U SHAOTEPMUUYECKUE PEAKLIMH, TEPMOXUMHUUYECKHUE
YPAaBHEHUSL.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTe 00 oOpaTUMBIX H
HEOoOpaTUMbIX XMMHYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karammse. [loHsTHe 0 XUMHYECKOM paBHOBeCUU. DAKTOPHI,
BIMSAIONIME HAa CKOPOCTh XMMHYECKOW PEAKUUMU U IOJOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKUCIANTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLUMH,  JBJIEKTPOHHBIA  OajaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIILHON  PEaKIUU. CocraBnenue  ypaBHEHUU



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIb30BAHHEM  METOJA
AJIIEKTPOHHOIO OanaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIMAIIMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3IMYHBIMU BUJIAMU
XUMUYecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIMA HOHHOTO 0OMEHa,
NOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBaHMN W coJlel B CBETe NPEACTaBICHUNH 00 DIEKTPOIUTHUECKOMN
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYECKHX
BELIECTB — METAUIOB M HEMETAUIOB (rpadura M aiMasa), CIOXKHBIX BELIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peaKiuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIEIOBAHUE BIIEKTPOIPOBOJHOCTU
pacTBOpPOB BEHIECTB, Mpolecca JUCCOUMALMM KHCIOT, MIEJO4Yer U  COJeH
(BO3MOKHO  MCHOJIb30BaHUE  BHJIEO  MATEpPUAJIOB), IPOBEJIECHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NpPU3HAKW  [POTEKAHHWS  peakuuid HOHHOIO  OOMEHa
(oOpa3oBaHue ocajaka, BbIIEICHME Tra3a, OOpa30BaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakiuu pas3iokKEHUsl, COEIUHEHHs), PACIO3HABAHUE HEOPTaHMYECKHX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pPEaKUUMid HAa HMOHBI, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 X coeUHEHUSA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3HyYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA Ha NpPUMEpEe  XJjopa
(B3aMMOJEHCTBHE € MeETallaMH, HEMEeTalllaMH, WIeno4amu). XJIOPOBOAOPO/I.
ConsiHass KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJIydeHUE, NPUMEHEHHE. JlelicTBhe
XJIOpa M XJOPOBOJOPOJA HA OpraHU3M 4YelOBeKa. BakHelmume XJIOpHIbl U HX
HAXO0XKIECHUE B IPUPOJIE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeNneHu okucieHuss. CTpoeHue W (pu3mvecKkue CBOKCTBa
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPONHbIE MOIU(DUKALIMN KUCIOPOIA
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBoJopol, CTpoeHue, pu3nYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue U XUMHYECKHE CBOHCTBa (0oOmIuMe Kak
IOpeICTaBUTENd Kjacca KHUCIOT U chneuuduyeckue). XHUMHUYECKHE pPEaklluu,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO CMoco0a MOJyYeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTOThI, KAUECTBEHHAS peaKlys Ha



cynbdar-uoH. Haxoxzaenue cepbl M €€ coelWHEHUN B mpupoae. XUMHYECKOe
3arpsi3HEHHE OKPYKAIOIIeH cpeAbl COCIUHEHUSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIC CTEMEHU OKUCIEHHsS. A30T, pacIpoCTpaHEHUE B MPUPOJIE,
¢uznyeckue U xuMmuyeckue cBoiictBa. KpyroBopot azora B npupoje. AMMHAK, €T0
¢usnyecKkue U XMMHYECKUE CBOMCTBA, oNyuyeHue u npuMenenue. Cojau aMMOHUS,
ux pU3MUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHrne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MoJiydeHue, (PU3NYeCKue U XUMUYECKUE
cBOlicTBa (00mME Kak TPEACTABUTENS KJacca KUCIOT W CHEru(UUecKue).
Hcnonbs3oBaHWEe HUTPATOB M COJEM aMMOHHUS B KAyeCTBE MHUHEPAIBHBIX
yao0peHnil. XUMUYECKOe 3arps3HEHUE OKPYKAIOIIECH CPeIbl COSTUHEHUSIMA a30Ta
(KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOUBBI U BOA0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu (ocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopras kuciiora, Gpu3ruecKre 1 XMMHISCKHAE CBOMCTRA,
noxydyeHue. Mcnonp3oBanue pocpaToB B KaYECTBE MUHEPATbHBIX YIOOPEHUN.

OO6mast xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpoJ,  aJUIOTPONHbIE
MOAU(PUKALIUKA, PACIPOCTPAaHEHUE B TPHUPOAE, (PUIUYECKHE U XUMUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yraepoga B npupojae. OKcuanl yriaepojaa, ux
duznueckue W XUMHUYECKHE CBOICTBA, JCHCTBUE Ha IKHUBbIE OpPraHU3MBI,
MOJIy4YEeHUE U TMPUMEHEHHE. DKOJIOTMUECKHE MpPOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHHWS KJIMMaTa, MMAPHUKOBBIN
addekT. YroapHas KucioTa U €€ coiau, uX GU3NIECKHEe U XMMUYECKUE CBOWCTRA,
nojiyueHue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIIUIEPUH, YKCYCHAs KUCIIO0TA).
[IpupogHbie HWCTOYHUKH YTJIEBOJIOPOJOB (Yrojib, TPUPOIHBIN Ta3, HEQPTH),
MPOJYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[ToHsiTHE O OMONOTMYECKU BaXKHBIX BEIIECTBAX: KHpaX, OCNKaX, YIJIeBOJIax — U UX
poiu B OKM3HM 4YeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX W
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npuMmenenue. CoenuHeHUs: KpeMHHUs B npupoje. OOuye mnpencraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kuciore. CUIMKAThl, UX HUCIOJb30BAHUE B
OBITY, B IPOMBIIIEHHOCTH. BakHeillne cTpouTenbHble MaTepUalbl: KepaMuKa,



CTEKJIO, TIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 06€30MacHOr0 HCTIOIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TAJIOT€HOB M HX COEJIMHEHH (BO3MOXKHO HMCIOJIB30BAHHE BUIECOMATEPUAITIOB),
O3HAaKOMJIEHHE ¢ o0pa3laMd XJOpUIOB (TAJIOT€HHUZIOB), O3HAKOMIIEHHUE C
oOpaslamu  cepbl M €€ COCNMHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KAaUECTBEHHOW pEaKIMu Ha CyJbdat-
MOH U HaOJIOJEHHE MpHU3HAKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MUECKUMHU
cBoiicTBaMM a3oTa, Qocdopa U UX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, MOITYUEHHE,
coOMpaHue, pacrno3HaBaHME U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (ocaT-uoOH U HU3yYEHHE NPU3HAKOB
UX NPOTEKAHUSI, B3aUMOJCHCTBUE KOHLIECHTPUPOBAHHONW a30THOM KHMCIJIOTBI C MEJIBIO
(BO3MOXKHO HCIIOJIB30BaHNE BUJEOMATEPUAIIOB), U3y4eHHUE Mozenen
KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  acOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, cOOUpaHHUe, Paclio3HaBaHUE U U3yUYCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEICHHE KaueCTBEHHBIX peakluil Ha KapOoHaT U
CWJIMKAaT-UOHbl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHelle HeMeTaulbl U KX COCIMHEHUS.

MeTtasiibl 4 UX COeIUHEHUSA

OO01ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnoyiokeHus B llepuogmueckor cucreme xumuyeckux osnemeHtoB [, .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTandeckasl CBs3b U
METAIMYECKass  KPUCTAJUIMYECKass  pPemeETKAa.  DJIIEKTPOXMMHYECKHUA  Psif
HaIpspKeHUH MeTamioB. PuU3nUecKre U XMMHUYECKHe CBOMCTBa MeTauioB. O01mme
crocoObl moiydeHus: MerawioB. [loHsATHE O KOpPpO3UHM METAJUIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Kopposuu. CryaBel (CTanb, YyTyH, IIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTabl: nonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
aneMmeHToB /. M. MenzaeneeBa, CTpO€HHUE UX aTOMOB, HAaXOXKJICHUE B IIPUPOJE.
®u3znuecKkre U XUMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kaius). OKCUIbl U



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe IIeNIOYHBIX METAUIOB U HUX
COCIMHEHUMN.

[[lenoyHno3emenbHblE METAUIbI MarHuid MW KaJbLIMKA: MOJOXKEHHE B
Ilepnoguueckon cucreme xuMmuueckux smeMmeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B npupoae. Ouznyeckue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanpuusa. Baxseiimue coeauHeHUs Kaiblusg (OKCHUI, TUIPOKCHMA, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomMuHMN: TosioxkeHue B [lepuoauyeckoi cucTeMe XUMUUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOKICHHE B Ipupone. Pusmyeckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
AIFOMUHUS.

Keneso: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpO€HHE aToma, HaxXOXKICHHE B mpupone. Pu3MUECKHE H
XHUMHYCCKHE CBOMCTBA jkesie3a. OKCHIbI, TUAPOKCHIBI U coiu xkenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBAMHU, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
Kallbllid W HATpUs C BOJOM (BO3MOXKHO WMCIOJB30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEIOBAHUE CBOWCTB XKECTKOW BOJBI, MPOIIECCAa TOPECHUS Kele3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHME  BHJICOMATEPHUAIOB), TMPHU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KajbllUs, aJIOMUHUS, [IUHKA, *Keje3a
(IT) u xeneza (I1I), mequ (1), HaGnrOAEHNE U OMUCAHUE TPOIECCOB OKPAITUBAHMUS
IJJaMEHH MOHAaMU HATpWsi, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THJIPOKCHA ATFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Baxuelme
METaJUIbl U KX COCTUHEHUS».

XHMHUS M OKPYKAKOLIAs cpeaa

BemectBa m Marepuanbl B TNOBCEIHEBHOW >KM3HM 4YeJlOBeKa. be3omacHoe
WCIIOJb30BaHME BEIIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momoris npu
XUMUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXKaroleh cpenbl (mpenenbHas JOoMyCcTUMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpas3IloB MaTepUANIOB (CTEKJIO, CILJIaBbl METAJIOB, MOJHUMEpPHbIC
Marepuabl).

Mexcnpeomemmunie céazu



Peanuzanuss MeXnpeaIMeTHBIX CBsI3e€d MpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHME Kak OONIMX eCTeCTBEHHO-HAYYHBIX
TIOHATUMN, TaK W TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JIJISI OTJCIBHBIX TPEIMETOB
€CTECTBCHHO--HAy9IHOTO ITHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHbIH (akT, TUIOTEe3a, 3aKOH,
TCOpHs, aHalu3, CHHTE3, KIacCUPUKalUs, TEPUOJAUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHUE, MMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPUAITHI.

®dwusuka: Marepusi, aTroM, DO3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHU],
M30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsi, TPOBOJIHHUKH,
MOJTYNPOBOJHUKH, JUAJIEKTPUKH, (POTOSJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEILleCTBa, ra3, paCTBOP, PaCTBOPUMOCTD, KpUCTAIITHIECKAs
pemeéTka, CruiaBbl, (pU3MYECKHe BETMYMHBI, €AMHHIIBI W3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpPATbl, TOPHBIE MOPOJBI,
MOJIC3HBIC HCKOIIaeMBbIE, TOTLITUBO, BOJIHBIC PECYpCHI.



IHNIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOTO  OOILEro
0o0pa3oBaHMsl JOCTUTalOTCS B XO0/A€ OOy4eHUS XHUMHH B €JUHCTBE Y4YE€OHOU u
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUHUCKUMU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, NPUHSATHIMUA B
oOlllecTBe MpaBWJIaMd M HOPMaMHM TIOBEJCHHS W CIOCOOCTBYIOT IIpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYarOIIHUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3UTHBHBIX IIECHHOCTHBIX OpPUEHTAUUW U
pacIIMpeHne OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpHOTHYECKOT0 BOCTIMTAHUS:

LIECHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
W HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KU3HU
COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HH(OpMAaIMen o
[IEPEIOBBIX JOCTHKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 0OIIECTBA;

2) rPaKIAHCKOT0 BOCIIUTAHUS

IPEJCTABJICHUS. O COLUHAIBHBIX HOPMax MW IIpaBWIaX MEXINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIEAOBATEIbCKOM, TBOPYECKOM M APYrMX  BUOAX
JEeSATEIbHOCTH, TOTOBHOCTHM K pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBITIOJTHEHUM Y4Y€OHBIX, T03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOILIM B IMpPOLIECCE O3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTHU
OLIECHMBATh CBOE TOBEJECHHWE M IMIOCTYIIKM CBOMX TOBAapHILEW C IO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHHUS MOCIEACTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOT0 MO3HAHNA:

MHPOBO33PEHYECKHUE TIPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaAKIIUHU,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJIAIOLIME
OCHOBY JJII TIOHUMAaHUS CYIIHOCTA HAy4YHOW KapTUHBI MHUpA, MPEJCTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOABI, B3aHMMOCBA3SAX YEJIOBEKA C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

ITO3HABATEJIbHBIE MOTHUBBI, HAMPABJIECHHBIE HA IOJYYEHHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAMMBIE Jisi OOBACHEHUs HAOJIOJaeMBbIX MPOIECCOB M SIBJICHU,
MMO3HABATENIbHON, WH(POPMAIIMOHHON W YWUTATEIhCKOW KYyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIILHOW paboOThl ¢ Y4YEOHBIMH TEKCTAMH, CIIPABOYHOMN



JUTEPaTypo, MOCTYHHBIMA TEXHHUYECKHMMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

uHTepeC K OOYYEHHI0O W TO3HAHMIO, JIOOO03HATETHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEN0BATEIbCKOU
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH M YPOBHSI OOy4YeHHUS B
JlaJbHEHIIIEM;

4) hpopMHUPOBAHUS KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKHU Ha 37I0POBBIA 00pa3 >KU3HH, OCO3HAHME MOCIEIACTBHI U
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS AJIKOr0Jis, HAPKOTUKOB, KypeHHUsI),
HEOOXOJUMOCTH COOJIIOJIEHUSI TpaBUi OE30MacHOCTH TMpH  oOpallieHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U peaibHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U TpyJa pa3IuyHOro poja,
yBaXEHUE K TPyAy U PE3yibTaraM TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUs TMPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHJUBUTyaJIbHOW TPAeKTOPUU MPOAOKEHUSI 00Opa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycTIemHONW Mpo¢eCCUOHATBHON JIEATENbHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCA B MIPO(ecCHOHANIBHOM cpee;

6) 9K0JIOrM4eCKOTr0 BOCIIUTAHHUS:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K MPHUPOAE KAaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, NOHUMAaHUE LIEHHOCTH 3JI0POBOIO U
O0e3zonacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 3J0pOBbIO, OCO3HAHUE LIEHHOCTU COOIIOJICHUS
paBuJ OE30MaCHOTO MOBEEHUS IpU paboTe C BEIIECTBAMH, a TAK)KE B CUTYallUsX,
YIPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAOIIEH IPUPOAHON CPENON, ISl TTOBBILLICHUS
YPOBHSL  3KOJIOTMYECKOW  KYJbTYpPbl, OCO3HAaHUS TJIOOQJIBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH HMX PEIICHUs MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHHUKATUBHOU U COLIMAJIBHOM IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MmeTanpeaIMETHBIX pEe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIIECHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HaHHUI W3 ATHX MpPeAMETOB (HOPMUPOBATH MPEICTABICHUE O LEIOCTHOM



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIC TCUCTBUS (IIO3HABATEIHHbBIC,
KOMMYHUKATUBHBIC, PETYJIATUBHBIE), KOTOphIE OOEcneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOMU
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUS WCTOJIB30BaTh MPHUEMBI JIOTHUECKOTO MBIIIICHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATH MX XapaKTEepPHBIC
NPU3HAKK, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTHUSIMHU), UCIOJIb30BAThH
MOHATHS JIJIs1 O0BSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
yCTaHABIMBATh MPUYUHHO-CIICJICTBCHHBIE CBSI3U MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TI0O aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHSTh B IMIpPOIlECCe I[IO3HAHUS TOHATUS (MPEIMETHhIE U
MeTanpeIMETHBIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XUMHUH,
MpeoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEIbHBIC MTPEACTABICHHS —
XUMUYECKUN 3HAK (CHMMBOJ »JJIEMEHTa), XUMUueckas (opMmyna u ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelieHuH yueOHO-TI03HaBaTEIbHBIX 3a/lady, C YYETOM
ATUX MOJICNIbHBIX TPEICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKN M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYCCKUX PEAKIIHH,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJACTBEHHBIC CBS3U W
IPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SIBICHUSIX.

ba3oBble ucciieoBarebCKkie 1eHCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MMO3HAHUS, a TaKKe B KadeCTBE OCHOBBI IS (OPMHUPOBAHUS THUITOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

NpPUOOPETEHUE OIMbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 PE3yNbTaT, (GOPMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeJIaHHOM padoTe.

PaGora c undgopmanmueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH WH(OOpPMAIUIO
Pa3IUYHBIX BUIOB U (OPM TPEACTABICHUS, TOJYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJepKaHHUs, CIPaBOYHbBIC
nocobus, pecypcel MHTepHETa), KPUTUYECKH OIIECHWBATH IPOTHBOPECUUBYIO M
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE MPUMEHATh Pa3InYHbIE METOJBl U 3apOoChl NPU MOHCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJii BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 OMpPEIEeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIIOIH30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeaCcTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpaduKu U UX KOMOWHALIMSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpOBaTh B IIpolecce Yy4yeOHOW U
UCCJIeI0BATEILCKON AEATENBHOCTH MHQMOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOPTa Ha COCTOSTHUE OKPYXKAIoUIel MpUpOAHOMN
Cpepl.

KoMMyHnKaTHBHBIC YHHBEpPCAJbHbIE yUeOHbIe JelCTBHUA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juajora M (Wiu) JOUCKYCCHM) IIO
cyumiecTBy  oOcyxgaemMoll  TeMmbl, (OpPMYIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1a4u;

YMEHHsSI ~ TPEJICTaBIsITh  MOJYyYEHHBIE  pE3yNbTaThl  MO3HABATEIBHOMN
ACSTENbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaTh IPE3CHTALHUIO
PE3yJIbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (JaOOpPaTOPHOIO OIBITA,
1ab0paTopHOI pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATENIBHON M HWCCIENOBATENbCKONM  NIEATEIBHOCTH TMPU  PEIICHUU
BO3HUKAIOIIMX MpoOJIeM Ha OCHOBE y4y€Ta OOMIMX WHTEPECOB W COTJIACOBAHUS
no3uuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JEUCTBUW, OIpenejeHre KpUTEpUEeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOThI U IpyTHE).

PerysiTuBHBIe YyHUBepcaIbHbIe YUueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPENENATh LEIN ACATEIbHOCTH, MIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BBIOMpATh Hanbosee dPPeKTUBHBIC CIIOCOOBI pelleHrs Y4eOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WJIA KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUM TIPU BBIIOJHEHUM 3aJaHUM € y4ETOM
MOJyYeHUs] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaxX — BEILIECTBaX M PEaKLUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBIICHHOW 1€/, yMEHHE
MCTIOJb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPe/jIaraeMbie B yCIOBUH 3aJaHHM.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX pe3yabTaTOB IO OCBOCHHIO 0053aTE€IHHOTO
collepKaHMs, YCTAHOBJIECHHOTO JaHHOW denepalibHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOY4YaIOIIMMHUCS Hay4yHbI€ 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue s MpeAMETHOM o0nacTu  «XuMus», BUIBI
NEATEIBHOCTH [0  MOJYYEHUI0 HOBOIO  3HAaHWUS, €ro HHTEPIPETALNH,
IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xoniy oOyuenus B 8 Kiacce rpeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTa B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHBb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCU(PHUKaius peakiuii: peaxiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEIICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTalb, pPaaNycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBas JOJi1 BELIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUUYECKYIO CHUMBOJHUKY JUIsl COCTaBieHUs (opmyn
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIIU;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUN MO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici Ilepuomanueckoro 3akona JI. M. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKONW 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHHUS MacChl BEUIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO--
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHA ABOTajipo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmdeckoit
CUCTEMbl XHMMHYECKHUX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynma)», mansie u
OOJNBIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHUs, KOTOPHICE HMMEIOTCS B
tabmune «llepuonuueckass cucrtemMa Xumudeckux osnemeHtoB JI. .
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHWUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKAasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKUX TMPEBpAIlllCHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJSIPHYIO  MAaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OIEpAIllMH MBICIUTEIILHON JEATeTbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 000OIlEHHE, CUCTEeMATH3alNI0, KiIacCU(UKAIINIO,
BEISIBJICHUE TIPUYWHHO--CIICJICTBEHHBIX CBS3€H — I M3YyYCHHs] CBOWCTB
BEIIECTB M XHMHYECKHUX PpEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHE, MOJICTUPOBAHHE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IpPaBWJIaM  MOJIb30BAHHUS ~ XUMHYECKOM  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBwiaM OOpalleHusi C
BCI[ECTBAMH B COOTBETCTBHUM C WHCTPYKIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO H COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOpPOAA), MPUTOTOBJICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTOMOIIBI0 UHAMKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoH1y oOydenus B 9 Kkiacce npeMeTHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX [MOHATHU: XUMWYECKUN
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasi PEeaKIysi, XUMUYECKasi CBs3b, TEIUIOBOM 3¢ (deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PAcTBOpP,  BJIEKTPOJIHUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS UCCOLMALMSA, PEAKUIUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTAIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluu, TMPeAebHO JOMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIA COCTaBjieHUS (popmyl
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPHUHAJICKHOCTh BEHIECTB K
ONpeAenEHHOMY KJacCy COEIMHEHMA 1o (opmysiaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WMOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COCJIMHEHHUSX, 3apsij MOHA 10 XUMHUYECKOU (opmyJsie, XapakTep Cpeabl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUU, TUI KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbich llepuomnueckoro 3akona /. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCBHIBAaTh U XapaKTepHU30BaATh
tabnuunyio (opmy Ilepuogndeckoil cuUCTeMbl XUMHUYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHas mnoArpynna (A-rpymnmna)» u «1oOodHas
noarpynna (b-rpynma)», mansie W OOJbIIME MEPHOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsl sijapa, oOOIIee YHCIO DJJIEKTPOHOB H
pacmpenieieHde WX 0 JJIEKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCAWMHEHUN B
npezaenax MajblX IEPUOJOB U TIaBHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMEHEH OKUCICHUS
XUMHUYECKHUX DJICMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS DJIEKTPOJUTUYECKOW JMCCOIMAIMUA  KHUCIIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS pEaklWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIIBHYIO MOJCKYJSIPHYIO M MOJSPHYIHO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coON0JaTh  MpaBWja  MOJb30BaHHWA  XHMHYECKOW  MOCYAOM H
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TakK)Ke IpaBWjia OOpallleHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEaKIWH, TOATBEPKTAIONINE  KAUYeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIMBITHBIM IMyTEM XJIOPHII-, OPOMH/I-,
uonu-, kKapoOonart-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MIPUMEHSATh OCHOBHBIC OIIEpPAIlMH MBICTUTECIILHOW NESITEIBHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, O0O0O0OIEHHE, CHUCTEMATHU3allhi0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€ — JJIS M3YyYEHMs] CBOMCTB BEIIECTB U
XUMUYECKUX pEaKlUid, €CTECTBEHHO-HAYYHBIC€ METOJbI TO3HAHUS —
HaOIOICHUE, M3MEpEHHEe, MOJCIMPOBAHUE, SKCIICPUMEHT (pEalbHBIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u JaeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TOHATHS
Xumus — BaxkHas 001acThb
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
12 BemecTBa u xumMnueckue 15 1 0 bu6mmoreka [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20
Pa3nen 2. BaxkHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
21 Boznyx. Kucnopon. [lonsitue 6 0 0 bubnuorexa [HOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
Bonopoa.Ilondrue o kuciaorax bubnuorexa [HOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsrl. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo0.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnyeckux 3j1eMeHToB J[. . MenaeseeBa. CTpoeHune aToMoB.
XHMI/I‘ICCKaH CBA3b. OKI/IC.III/ITeJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bbu6moreka [JOK
XAMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroMa
XUMHYECKas CBA3b. BuGorexa LIOK

32 OKucTeILHO- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIIbHBIE PEAKIIMN

Hroro o paszerny 15 ngi/ﬁfeediiﬁasf41837c
PesepBHOE Bpemst 3 bubmmorexa [IOK

https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBTIIO 68

[TPOI'PAMME



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

9 KJIACC

Kosaun4vecTBO 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoabnsie | Ilpakrndeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuotexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 3 1 1 bu6nuoreka [IOK
' XUMUYECKHUE PEAKIIMHU B PACTBOpPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
OO11ast XapakTepUCTUKA XMMUYECKUX bubnnorexa [HIOK
2.1 4 0 1
anemeHToB VIIA-rpymmebl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMHYECKIX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 0 0 buomorexa LIOK
' PYTHIEL £-€p https://m.edsoo.ru/7f41a636
COCTUHEHHUS
OO01mmas XxapaKTepruCTHKA XUMHYCSCKIX Bt LOK
nOIMoTEeKA
2.3 VA- LA 7 0 1
DJICNCHTOB rpymItEL. A3OT, pocop i nx https://m.edsoo.ru/7f41a636
COETMHEHUSI
OO01mmas XxapaKTepruCTHKA XUMHYCSCKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 bubmmorexa [OK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro no pazneny 25



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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edso00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueinme MeTayuibl U UX COEAUHEHUS 16 httos://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpyskaomas cpeaa
4.1 BemecTBa 1 MaTepuabl B )KU3HU YEIIOBEKA 3 buGmorexa [JOK
' 1 P https://m.eds00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 Enbmorexa HOK
P P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosaunuyectBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | I[lpakTuueckue
n/n Bcero U3ydyeHusi | oOpa3oBaTesibHbIE
padoTbI padoTsbI
pecypchbl
1 [Ipenmer xumuun. Postb XMMUM B )KU3HU 1 0 0 bubnuorexa [LIOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
bubnuorexa [JOK
2 I1 1 0 0
OHSITHE O METOJIaX IMO3HAHUS B XUMHH httos://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuiia
3 paboThI B 1a00OpaTOpUu U IPUEMBI 1 0 1 bubmmoreka [IOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHEM»
Yucrele BemecTBa 1 cMecH. CriocoObl bu6mmorexka I[IOK
4 . 1 0 0
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[MpakTrueckast padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [TOK
. PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOU COJIM)»
bu6mmorexka I[IOK
A 1
6 TOMBL I MOTICHyIIH 0 0 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE 2JIEMEHTHI. 3HAKH 1 0 0 but6mmoreka [JOK
(CHIMBOJIBI) XUMHUUYECKHUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [JOK
IT 1
8 POCTBIC H CIOMHBIC BetllecTa 0 0 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 0 0 bubmmorexa [OK

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

3aK0OH OCTOSHCTBA COCTaBa BE€HICCTB.

bu6mmoteka [IOK
10 X .B
MMIeCKas opuysia. BanenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
OTtHOcuTENnbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTenbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 40JIs1 XUMHYECKOI0 dJIEMEHTA bubnuorexa [JOK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso BeniecTBa. MoJib. bubnuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
1 Ou3nyecKue U XUMHUUECKUE SIBICHUS. bubmmoreka [JOK
XuMH4YECcKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS IPOTEKAHUS bubmmoreka [IOK
15 .
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenust Kom9aecTBa, MacChl
17 BEIIECTBA [0 YPaBHEHUSIM XUMHUICCKHIX brbsmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peaKIuii
Kitaccudukanust XHMHYECKUX PEAKITHIA
18 (coenMHEHUs, pa3I0KEHHs, 3aMeIICHUS brbsmorexa HOK
8 P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIONENCT 0606le eHUE U bubamorexa [IOK
" ARt » https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHHHA
20 KonTponbnas padota Nel o teme bubmuoreka [LIOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
1 Bo3nyx — cmecs razos. Cocras bu6mmoreka [IOK

BOo3ayxa. Kuciopoa — anemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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IIPOCTOEC BEIICCTBO. Os30H

duznueckre U XMMHUYECKUE CBOMICTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmiorexa LIOK
poAa (peart ' https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 Ja0bopaTopun an OMBIH_IJIGHII){OCTI/I bubmorexa LIOK
pATOPHH M TP ' https://m.edso0.ru/ff0d497a
[Ipumenenue kuciopona
TennoBoii 3¢ ekt XuMHIECKOi
24 peakuuu, MOHITHE O TEPMOXUMHUYECKOM bu6mmoteka [LIOK
YPaBHEHUH, FK30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
PpEaKIHsIX
TormuBo (HeTh, YTOJIb U METaH).
25 3ar amer&neiowyra CITOCOOBI e)rro bubmorexa LIOK
P xS, https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALICHHS
[TpakTudeckas padora Ne 3 mo Teme
26 «Hpon eHHEe U 5061/1 aHHe KUCIIOpoaa brbnmorexa LIOK
v . P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
97 Bonopon — snemeHT u npoctoe bubnuorexa [LIOK
BemecTo. Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
08 du3nvecKrue 1 XUMHUYECKHE CBOMCTBA bu6mmoteka I[IOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [JOK
29 IT
OHATHE O KHCIOTax 1 colX https://m.edsoo.ru/ff0d50d2
30 Crioco0OsI moTydeHust BOAOPO/Ia B bubnuoteka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabora Ne 4 o Teme
P P but6mmoreka [JOK
31 «[Tony4yenue u coOupanue BoJopo/Ia,

W3Yy4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MoutsipHblii 00bEM ra3oB. 3aKOH

bubnuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KoJIMYeCTBa

33 BCIICCTBA I'a3a IO €TI0 U3BCCTHOM bubnmorexa [IOK

B . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3os 110

34 ABHCHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmorexa [IOK
P .. peaith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B

35 ®duU3NYECKUEe U XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lorstre 00 bubnuorexa [JOK
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTens. HacemeHnanie

37 1 HEHACKI peHHI,IIe) acTBOpLI. MaccoBas bubmmorexa [IOK

B P pbL https://m.edsoo.ru/ff0d5b40
JI0JISl BEILIECTBA B paCTBOpE
[Tpaktuyeckas padora Ne 5 o Teme

38 «IIpurorosiieHHE PACTBOPOB C bubnnorexa [IOK
onpeAeNEHHON MacCOBOM 10y https://m.edsoo.ru/ffod5eba
pacTBOPEHHOTO BEIIIECTBAY»

39 Konrtponbnas padora Ne2 no teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Okcupl: cocTaB, KitaccupuKarms, bubnunorexka [IOK

40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHune n XMMUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX Bubmrorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHsI: COCTaB, KIacCUPUKALIUS, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHnne u XxuMu4eckue CBOMCTBa bu6mmoteka [LIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiiaccupukanus, bubmmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnne u XuMHUYECKUE CBOKCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéBII)HOJI )eHI/Iﬁ XI/IMI/I‘IZ(I,‘)KI/IG bubmorexa HOK
N yi ’ https://m.edso00.ru/00ad9474
CBOICTBa
[TpakTuueckas padora Ne 6. Pemienue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
48 ['eHeTnyeckas CBSA3b MEXKY KJIaCCaMH bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUIN https://m.edso0.ru/00ad9a50
bu6mmoteka I[IOK
49 O06o01IeHre U cucTeMaTH3aIus 3HAHUHA
B 1 https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHl HEOPTAHMYECKUX brbmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 xmf/)mquKnx 2JIEMEHTOB 1(_II)OHSI"II:II/I6 0 bubmorexa HOK
' https://m.eds00.ru/00ad9ffa
rpynmnax CXOJHBIX dJIEMEHTOB
[Tepuoauueckuii 3aK0H U
but6mmoreka [JOK
52 [Teproandeckast cHCTeMa XUMUYIECKHIX
https://m.edsoo.ru/00ada52c
anemenToB 1. Y. MenaeneeBa
bubnuoteka [IOK
53 [Tepropl, TPYIIIBI, TTOATPYIIITHI nosmorexa Il

https://m.edsoo.ru/00ada52c
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Crpoenue atoMoB. CocTaB aTOMHBIX

bubnuorexa [JOK

o4
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aTOMOB 371eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menaeneepa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €ro MOJ0KEHUIO B bubmmoreka [IOK
Ilepuonnueckont cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepronuueckoro 3akoHa ass
57 pa3BuTUs HayKu U npaktuku. 1. 1. bubnuorexa LIOK
MenpeneeB — y4€HbIN, IEAArOT U https://m.edsoo.ru/00ada96e
rpaX 1aHUH
DIEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
58
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoteka [IOK
59 n
OHHAT XHMHHCCRAT CBA3b https://m.edsoo.ru/00adac34
60 KoBaseHTHas noiaspHas XuMu4ecKas bubmuorexa [LIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBajieHTHas HeNosipHas XMMUYECKast bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
62 C
TCTCHb ORUCICHIE https://m.edsoo.ru/00adae28
63 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE bubnuoteka [IOK
peaknuu https://m.edso0.ru/00adb076
64 OKuCIUTENN U BOCCTAaHOBUTEN bubmmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTtponbHas padora Ne4 o teme bubmuoteka LIOK
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«Ctpoenue atoMa. XMMUYECKas CBSI3b) https://m.edsoo.ru/00adb486

66 Peseprublit ypok. O6001meHne u 1 0 0 bu6mmotexa LIOK

cucTreMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001eHNE 1 1 0 0 bubnuorexa [IOK

cucTeMaru3anus 3HaHUI https://m.edso0.ru/00ad9ch2

68 PesepBHblit ypok. O6001eHNE U 1 0 0 bubnuorexa [LIOK

cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68 4 5
[TPOT'PAMME
9 KUIACC
KounyecTBo 4acoB DJIeKTPOHHbIE

Ne Jara nu@pposbie

Tema ypoka Konrtpoasubie | Ilpakrnyeckue
n/n Bcero U3yyeHusi | oOpa3oBaTesibHbIE

padoThI padoThI
pecypchbl

[Iepnoanueckuit 3aK0H.

1 [lepnoauueckas cucrema 1 0 0 bubmuoreka [LIOK
XUMHYECKHX 3J1eMeHTOB J[. W. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 1 0 0 brbsmorexa HOK

) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus n HomeHkIatypa 1 0 0 bubmuoreka [LIOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunasl xuMu4ueckoi CBSI3U U TUIIHI but6mmoreka [JOK

4 . 1 0 0
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 Kontponbnas padora Nel mo teme 1 1 0
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«[loBTOpEHUE U yriayOieHue 3HaHUI
OCHOBHBIX pa3JIeJIOB Kypca 8 Kiaccay

Knaccudukammst XuMudeckux

bubnnorexa [IOK

6
peaKuii MO pa3IUYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN

7 eakuu. IIoHITHE 0 TOMOICHHBIX U bubmorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEAKIIUAX
[TonsaTHe 0 XUMUYECKOM paBHOBECHH.

g ®DakTOpPHI, BIUSIOIINE HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON PEAKLIUH U ITOJIOKEHUE https://m.edsoo.ru/00adc28c
XHMHYECKOTO paBHOBECHS

9 OKHUCIHUTEITbHO-BOCCTAaHOBUTEILHBIC bubnuorexa [JOK
peaknuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN

10 mucconuarmu. CHIBHEIE U ClIa0bIe Bubmaorexa IIOK

' https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI

11 Hounrie ypaBHeHUS peaKIui bubmorexa LHOK

yp p https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHMI B CBETE MPEICTABICHUM bubmorexa [TOK
P VH https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON TUCCOIHAIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MpeACTaBICHUI 00 Bubmuoreia LJOK
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JTUCCOITHAITIHI
14 ITonsarue o ruagpoanse coiei bubnnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHMe U cUCTeMaTH3aIHs bub6mmoreka [IOK

3HAaHUU

https://m.edsoo.ru/00addd12
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[TpakTruueckas padora Ne 1.

bu6mmoteka [IOK

16 «PellreHne sKCIepUMEHTAIIHLHBIX
p https://m.edsoo.ru/00addbfa
3a7au»
KoHnTtponbhas pabora Ne2 o Teme
17 «DNEKTPOIIUTHYUECKAS TUCCOLIUALIUS bubnmorexa [JOK
p A HHAHHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX)
OO06111as1 XapaKTEPHUCTHUKA raJOreHOB.
18 XI/IMI/I‘IGCKII)/IG CBf))fICTBa Ha IpUMeEpPE buGnnorexa [IOK
pHMEp https://m.edsoo.ru/00addfe2
xJiopa
Xaoposogopond. ConsiHasg KHCIIOTa,
19 XI/IMII/)I‘ICCKI/IS CBOMWCTBA, ITIOJYUCHHE Bubmaorexa IOK
’ i ’ https://m.edsoo.ru/00ade104
IPUMEHCHHE
[IpakTuueckast pabora Ne 2 o Teme
20 «[TomyueHue COISTHON KUCIOTHI bubnmorexa [IOK
ya N N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOWCTB»
Borurcnenus o ypaBHEHUAM
21 XUMHUYECKHUX PEaKIH, €CITH OIUH U3 bubmmorexa [JOK
peariii, g https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO01mas xapakTepuCTHKa SJIEMEHTOB bubmuoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnnoTponHbsle MOAU(PUKALUN CEPBI.
93 Haxoxnenue cepbl 1 €€ coeTuHEeHUN bubnunotexa [IOK
B IIpUpoJie. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo1, CTpOCHHUE, bubnmnoreka [IOK
¢du3nUeckre u XMMUYeCKHe CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxkcuabl cepbl. CepHas KMCIIOTA, bubnmnoreka [IOK

duznyeckne 1 XMMHUYECKHe CBONCTBA,

https://m.edsoo.ru/00adea28
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IMPUMCHCHUC

XHUMHUYECKUE PEAKLINH, JICKALNE B
OCHOBE IPOMBIIIUIEHHOTO crocoba
IIOJIy4EHUS CEPHOU KUCIIOTBI.

bu6mmoreka [IOK

26
XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarolleH Cpeibl COCTUHEHUSIMHU
cephl

97 Briuucnenue MaccoBoi 1011 BbIXOJa bubmmoreka [JOK
IIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa JIEMEHTOB

08 VA-rpynmnsl. A30T, pacCpOCTpaHEHUe bubnuorexa LIOK
B IIpupo/ie, GU3NIecKue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XUMUYECKHE CBOICTBA, TOTYyYEHUE U bubmorexa HOK

> OV https://m.eds00.ru/00adf004
IPUMEHCHHE
[Tpaktuyeckas padora Ne 3 o Teme
30 «ITonydyeHne amMuaka, M3y4eHHe ero brbmmorexa [IOK
. i > M3y https://m.edsoo.ru/00adf180
CBOICTB»

31 A30THas KUCIOTAa, €€ (hu3nYecKue u bubnnorexa [IOK
XUMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHS B KQUECTBE MUHEPATHLHBIX

32 no0peHnii. XUMHUYECKOE bubmaorexa LIOK
YAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COCTMHEHUSIMH a30Ta

33 ®docdop. Oxcua pochopa (V) u bubnuoteka [IOK

dbocdopnas kucnora, GunUecKue u

https://m.edsoo.ru/00adf68a
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XUMHUYCCKUEC CBOfICTBa, IMOJTY4YCHHUC

Hcnons3oBanue pochatos B
KaueCTBE MUHEPAIbHBIX y0OPCHUIA.

bubnnorexa [IOK

34 3arpsi3HEHUE MPUPOIHOMN CPEIb https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacipocTpaHeHUE B
35 npnpi/:[e (11)31/131/1131601516 Y XUMUYECKHE buomiorexa LIOK
o https://m.edsoo.ru/00adfd9c
CBOWCTBA
Oxkcupl yrireposa, ux (Gu3ndecKue u
36 XUMHYECKHE CBONCTBA. bubnnorexa [JOK
DKOJIOTHYECKUE MPOOTIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIC ¢ OKcuaoM yriepoaa (1V)
N bubmmoreka [IOK
37 YroibHast KHCAOTa 1 e€ coH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padota Ne 4 o Teme
38 "TTosrydyeHune yrieKucioro rasa. bubmuorexa [LIOK
KauectBennas peaxius Ha kapOoHAT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe TOHITHS 00
39 OpfaHquCKHX BEIIIECTBAX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
. bubmuoreka [JOK
40 Kpewinit 1 ero coeuthetiits https://m.edso0.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue
41 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME but6mmoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCIMHEHUS
42 KonTtponbHas padora Ne3 o teme bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
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«BaxHelIme HeEMeTaLIIbI U UX
COEIMHEHUS

OO0m1as xapaKTePUCTHUKA XUMUYECKHX
3JIEMEHTOB — METAJLIOB.
Mertannuueckas cBSI3b U

bubnnorexa [JOK

43
METAJUINYECKask KpUCTAIUIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAJUIOB
XUMHUAUECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMUUECKUHU P Bubmorexa ITOK
p N p https://m.edsoo.ru/00ae1156
HANPSDKEHUH METaJIOB
OO6mrre crnocoObl MOTyYSHHS
MeTaiuioB. CriaBbl. Berauciienus no
45 aBHEHUAM XUMHUYECKUX PEAKIIUU Bubmorexa ITOK
yp peaiiii, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
pUMecH
46 IToHsiTHE O KOPPO3UHU METAIIIOB bubmorexa LHOK
PP https://m.edso0.ru/00ae1278
bu6nmorexa [IOK
47 €JI0YHBIE METAILIEI
i https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCHUIBI HATPUS U bubnnoreka [IOK
KaJTus https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAIIIIBI — bu6mmoreka [IOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxueiiime coeIMHEHNA KBNS Bubmorexa IIOK
a A https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CHCTEMATU3 AL

3HAaHUU
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JKECTKOCTE BOJIBI M CLIOCOOBI €6

bubnuorexa [JOK

52 YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpakTrueckas padora Ne 6 o reme
53 "XEcTKOCTL BOJBI U METOEI €€ Bubmaorexa ITOK
" https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bubmmoreka [IOK
>4 AdtiomHHil https://m.edsoo.ru/00aelc64
AmboTepHbIe CBOHCTBA OKCHIA U bu6mmoteka LIOK
95
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
% Keieso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THIPOKCUIBI U COJIN XKee3a bubmmoreka [JOK
(1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CHCTEMATU3ALUS
3HAHUH
[IpakTuueckas padota Ne 7. Pemienue
59 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnnoreka [IOK
«Baxunennme MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS)
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIui, €CITH OJTNH U3
60 peareHToB /1aH B U30BbITKE WU bubmuorexa [LIOK
COAEPKUT NpUMecH. Boruncienus https://m.edsoo.ru/00ae1750
MacCOBOH JIOJIH BBIXOJIa MPOAYKTa
peaKIyu
61 O00011eHNE U CUCTEMATHU3AIINA
3HAHUH
62 KonTtponsHas pabora Ne4 o teme
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«BaxHeHnIe MeTaJUIbI U X

COCIMHEHUS

63 BemecTBa u Mmatepuainsl B 1 bubnnorexa [IOK
IIOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsA3HEHUE bubnnoreka [IOK

64 . 1
OKpYKalolllei cpebl https://m.edso0o.ru/00ae4270

65 Ponb xumuu B penieHnu 1 bubnuorexa [IOK
9KOJIOTUYECKHX MPOOIeM https://m.edsoo.ru/00ae4270
PeseprHsblit ypok. O6001meHue 1 bubnuorexa LIOK

66 . 1
crucTeMaTu3auurs 3HaHUI https://m.edsoo.ru/00ae0dOa

67 PesepBHblit ypok. O600111eHUE U 1 bu6mmoteka LIOK
cHUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00adb33c

68 PeseprHsblit ypok. O6001meHNE 1 1 bubnuorexa [LIOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumusi, 8 knacc/ 'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerienue»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon WU.I'., Cnagkos C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBeienue»

tabnuibl: [lepuoanueckas cuctema XumMuueckux 3aemenTos Jl. M.
MenneneeBa, TabirIa paCTBOPUMOCTH, JIEKTPOXUMHUCCKHUH PSIT HAPSKCHUS

MCTaJIJIOB

METOINYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/XumMusi-0a30BbIi-yPOBEHb. -

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HMHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

