


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaroluXCsi, OMNpeaeNseT BO3MOXHOCTH TMpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1IeJIeld U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEILCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOM rpaMOTHOCTH O0y4aroIIuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX TMpeaMeToB: «OKpyX AUl MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHUS TMPU MU3YUYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CIIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOIIMXCA TIyMaHUCTUYECKUX OTHOIICHMI,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTpPOJIIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctasisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. du3nUecKue CBOWCTBA BEHIECTB. ATrpEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
OMKCAHWE NPU3HAKOB MPOTEKAHUsSI XUMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/lesieHHs CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHUYECKHX BELECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUS KUCTopoAa B J1abOpaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MMapHUKOBOI0 3 deKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouMcTBa BOAbl. Boma kak pacrtBopurenb. PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHHe NpUPOIHBIX BoJA. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan axktuBHoctm meraimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONPEEICHUE COAECPKaHUs KUCIOpOAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHHE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJIEIOBAaHUE OO0pa3IOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckass cuicteMa XMMAYECKUX 3JIEMEHTOB [1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonbl. Dnektponsl. CtpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHHUS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpalbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB IMEpPBBIX TPEX NEPUOAOB, Kauus, Kalblusi M HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMA4eCKUX peakIvii Mo pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALNMA KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHHe. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST KJjacca KHUCIOT W chenupuieckne). XHUMHUYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COCOIUHEHHN B MpUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMHUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHHE BO3/AyXa, MHOYBbl U BonoEMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBannue GpocdaroB B KauecTBE MUHEPAIBHBIX YA0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HIeCKre ¥ XMMHUYCCKHE CBONCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemaus (IV) u kpemuueBoi kucnore. CUIMKAThl, UX UCIOJIL30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIWHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHUJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U POCHOPHBIX yAOOpPEHUM, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3Yy4YEHUE MozeNen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPeaklnii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEemETKa.  DJIEKTPOXUMHUYECKUH  psij
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeNOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo Teme « BaxkHemue
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroleld cpeapl (MpeleibHasl IO0MmyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3ed NMpH W3YYeHHMM XUMHHM B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbINM (DakT, rumoTesa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIaeMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XO/I¢ OOYYCHHsS] XUMWUU B CIMHCTBE Y4eOHOW H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIMU 00yYaArOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENCKOM, TBOPYECKOM W JIPYTUX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOILIECCE OTOM Yy4eOHOW JESITEIBHOCTH, TOTOBHOCTU
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccunoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAYYHbIE TOHATHS (3aKOH, Teopus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOUW KapTUHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIC AEHCTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMmysia M ypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TIPUOOPETEHHUE ONBbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANbHYIO (hOpMY MpeAcTaBieHus HHPOPMAIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHE OKPYKAIOIIEH MPUPOIHOU
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MIPEIJIOKEHHOM 3a]1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAUHALINSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTATOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSATUI: aToM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO dJIEMEHTAa B COCIMHEHUHU, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM (P (HEKT peakinu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUsI (hOPMYJT BELIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHHSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh M XapakTepu3oBaTh Tabmmunyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoamdeckass cucrema xuMmuueckux snmemeHtoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsif Aapa, OOIIee YHCIO IEKTPOHOB
U pacrpeieJICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOro 3JieMeHTa Mo (opmysne COequHEHUs,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

o IPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBAThH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCY/I0N U TaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBujaM OOpalleHus C BeIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO U COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEWIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB
HIeJI0Ye U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTanenH,
METUJIOPAHXK U IpyTHE).

K xoniry oOydenus B 9 Kjiacce nmpeMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHUIN:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATENIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUIECKasl CBS3b, TEIJIOBOU AP HEKT
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJIEKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIMd HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb, BOCCTAHOBHTEIIb, OKHCJIIEHHEC W  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e ICII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUST (hOpPMYJT BEIIECTB
Y YPaBHEHUM XMMUUYECKUX PEAKIINM;

e OTIPEJICTISATh BAJIGHTHOCTh U CTENEHb OKUCJICHUS XUMHUYECKUX AJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUChIBAaTh U XapaKTePHU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manele u OOJBIIHE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCIWHECHUM B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHTBI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M cHelU(PUYECKUEe XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTUUECKON AUCCOIUALIMU KUCIIOT, EI0UeH
U COJICH, MOJIHbIE ¥ COKpAIIEHHBIE YpaBHEHHUS PEaKIuii HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;

 IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BEIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCOBYIO JIOJIO BelIeCTBa B pPacTBOpPE, IMPOBOAUTH PacuéThl MO
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
obopy/ioBaHMEM, a TakKXKe TMpaBuiaa oOOpalleHus C BelleCTBaMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o IPOBOINTH PEAKITUH, TTOATBEPKIAIONMINE KAYSCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEILHON JIEATEIIBHOCTH — aHAIM3 1
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Kosaun4yectBo yacos DJIEKTPOHH
Konr Bocnurare/JbHbINH IOTEHIIHA Hcnosb3oBanue bIC
Ne  HammenoBanue P o0opynoBanus (undposrie
oanbHbl  IIpakTHn
n/  pa3nenoB M TeM Bcer HEeHTpa )
e yecKkHne
I  NPOrpamMMbl 0 «Touka pocray» o0pa3oBarte
pador  pabdoTsbI JILHBIE
bl
pecypcsl
Paznea 1. [lepBoHayajibHble XMMUYECKHE TOHATHS
< NaTPUOTUYECKOTO  BOCTHUTaHHE:eHHOCTHOe Lludposas
UMUs —
: OTHOILEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, J1aOOpaTOpHS 110
BaKHAT 00/1aCTR WCTOPUYECKOMY MW HAyYHOMY HACIEAUI0, xumuu (uppoBoit brbmorexa
1.1 eCTeCTBOSHaHH’f 5 0 2 TMOHMMAHHs 3HAYCHHUS XHUMHYECKOH HAYKM B  jaTumk TeMIeparypbl) LHOK
Y IPaKTUYECKON e — COBPEMEHHOTO o01IeCcTBa, CrmproBka https://m.edso
ACATEIPHOCTH CIIOCOOHOCTU BJIAJIETh JOCTOBEPHON | Kommmiexkt O 0.ru/7741837¢
1ICIIOBCKa uHpopManrel o MepeioBbIX JOCTHKEHUAX U (peaKTHBbI)
OTKPBITHSIX ~MHUPOBOM W OTEYECTBEHHOU
XUMHUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTpoHcTBE MHpa U 00IIECTBa;
IPaXIaHCKOE BOCIMTAHUE:NPEICTABICHHUE O
B COLIMATIBHBIX HOpMax u IpaBUIIax BHOTHOTEKA
CHICCTBA U MEXJIMYHOCTHBIX OTHOIIEHUN B KOJIICKTHBE, TTOK
1.2 xummieckue 15 1 0 KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B httos://m.edso
. ps://m.
peakunu 0O0IIIECTBEHHO MOJIE3HOH,

y4eOHO-UCCIIeI0BATEILCKOM, TBOPYECKOW |
JIPYTUX BHJAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JI€ATEIbHOCTH
MIPY BHITIOTTHEHUH YUEOHBIX, MO3HABATEIBHBIX

0.ru/7f41837c
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3ajady, BBITOJIHEHUH XUMHAYECKHX
IKCIIEPUMEHTOB
[IEHHOCTH HAy4HOT'O NO3HAHUS:
MHPOBO33pDEHUYECKHE  MPEACTABIECHUS O
BEIIECTBE M XHMMHYECKOH  peakuuw,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAyKH W COCTABISIOIINE OCHOBY
JUTS IOHUMaHUS! CYIIIHOCTH HAYYHOUH KapTHUHBI
MHpa, MI03HABATEIIbHBIC MOTHBHI,
HAalpaBJICHHBIC HA TOJYYCHUE HOBBIX 3HAHHUN
0 XUMHHU, HEOOXOAWMBIE sl OOBSICHEHHUS
HaOJIOaeMBIX  TMPOLECCOB W SIBJICHUH,
II03HABATEJIbHOM, MHPOPMALIMOHHON U
YUTATENbCKOW KYIbTYPhl, B TOM 4HCIIE
HaBBIKOB  CaMOCTOSITEJIbHOM  paboThl ¢
y4eOHBIMH TEKCTaMH, CTIPaBOYHOU
JUTEPATypOid, JOCTYIMHBIMH TEXHUYECKUMHU
CpeACcTBaMU MH()OPMAIITMOHHBIX TEXHOJIOTUH;
UHTEpeC K OOYy4YeHMIO M TO3HAHUIO,

JIF0003HATENHLHOCTD, FOTOBHOCTD )it
CIIOCOOHOCTh K caMo00pa3oBaHUIo,
IIPOEKTHOMN u HCCIIE0BATEIbCKOM

NESTENbHOCTH, K OCO3HAHHOMY BBIOOpY
HANPaBJIICHHOCTH W YPOBHSA OOy4YeHUS B
JanbHEHIIeM;

dbopmupoBaHue KYJIBTYpPbI 3JI0POBBS:
OCO3HAHUE IIEHHOCTH KMU3HU, OTBETCTBEHHOT'O
OTHOIIIECHHUS K CBOEMY 3JI0POBBIO,
HEOOXOINUMOCTHA coOroieHns TIpaBUII
0e3omacHoOCTH npu oOpatieHnu c
XMMUYECKUMHU  BEIIECTBAMH B  OBITY W




peanbHOU KHU3HU;

Hroro no pazgeny

Bo3zayx.
21 Kucnopon.
ITousarue 06

OKCHuJgax

20

Bonopon.
29 ITonsarue o

KHUCJIIOTax u
COJIIX

Bona.

53 PactBopsI.
' ITonsTre 06

OCHOBAHHUAX

OCHOBHEBIE
2.4
KJ1aCChI

11

rpa)x/JIaHCKOE BOCIHTAHUE:IPEICTABICHUE O
COLIMATIBHBIX HOpMax u MpaBUIIax
MEXKIIMYHOCTHBIX OTHOIIEHUII B KOJIJICKTUBE,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B
00IIECTBEHHO MOJIC3HOM,
yueOHO-UCCIIEeIOBATENIbCKOM, TBOPYECKOH U
APpyrux BuUAax ACATCIbHOCTH, 'OTOBHOCTHU K
Pa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH
IIPY BHITIOJTHEHUH Y4EOHBIX, MO3HABATEIbHBIX

3ajad, BBINOJIHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB
LEHHOCTHU HAy4YHOTO MO3HAHUS:

MHPOBO33PEHUECKHIE MIPEACTABICHUS 0
BCIIISCTBE u XHUMHUYCCKOU peakuuu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W COCTaBIAIOIINE OCHOBY
JUISl TOHUMaHUS CYITHOCTH HAyYHOM KapTHUHBI
MHpa, MMO3HaBaTeILHBIE MOTHBEI,
HaIpaBJICHHBIC HA MOJyYE€HUE HOBBIX 3HAHUU
M0 XHMUH, HEOOXOIUMEIE IJII OOBSICHEHUS
HAOIO/IaeMBIX ~ TIPOIECCOB U SIBIICHUH,
MMO3HABATEIILHOM, uHGOPMAITMOHHON H
YUTATEIHCKOW KYJIbTYpPhl, B TOM YHCIE
HAaBBIKOB  CaMOCTOSITETLHON  pabOTBI ¢
y4eOHBIMU TEKCTaMH, CIpaBOYHOMU

Pasznen 2. Baxneiimue NPpEeaACTABUTEC/IM HCOPraHNIECCKUX BECIIECTB

Kommiekt OI'D
(peaxkTuBhbI)
Hudposas
naboparopus 1o
xumuH (nudpoBoi
natuuk pH)

bubOmmoreka
LHOK

https://m.edso
0.ru/7f41837c

Hudporas
naboparopus 1o

xuMuu (1udpoBoit

bubanoreka
LHOK

natauk pH) https://m.edso
Kommniekt OI'D 0.ru/7f41837c
(peakTuBbI)

Hudposas

naboparopus 1o
xuMuu (1udpoBoit
natyuk pH,

JaTYUK TeMIIEPaTyphl

)Komrmnekt OI'D
(peakTuBbI)

Hudposas
nabopaTopus 1o

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41837c

bubaunoreka
HOK
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HEOPTraHUYECKU
X COEIUHEHUH

JUTEPATypo, JOCTYINHBIMU TEXHUYECKUMH
cpeacTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA;
uHTEpec K OOyYeHHI0O U  TO3HAHHIO,

JF0003HATEIBHOCTD, TOTOBHOCTE 51
CIIOCOOHOCTH K caMo00pa3oBaHUIo,
MIPOEKTHOMN u HCCIIEI0BATENBCKOM

NeSTeIbHOCTH, K OCO3HAaHHOMY  BBIOOpY
HAIpaBICHHOCTH W YPOBHS OOYYCHHUS B
najlbHEeHIIeM

dbopmupoBaHue KYJBTYPbI 3JI0POBBSL:
OCO3HAHHE [IEHHOCTH H3HH, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3JI0POBBIO,
HE00X0IMMOCTH COOITIOICHHS TIPaBUII
0e301acHOCTH npu oOpareHun c
XMMHUYECKMMH  BEIIECTBAMH B  OBITY W
peanbHOU KU3HU;

xumuH (IudpoBoi
natyuk pH,
Kommiekt OI'D
(peaxkTuBhbI)

https://m.edso
0.ru/7f41837c

Hroro no pazgeny
30

Paznen 3. llepuoanueckuii 3akon u [lepuoguueckasi cucrema xumnueckux 3jaemeHToB JI. . MenneneeBa. CTpoeHue aToMoB.

Ilepuonnuecku
1 3aKOH U
[Iepuonnuecka

31 s CUCTEMA 7

XUMHWYECCKHUX
371eMeHTOB /I,
n.

MaTPUOTUYECKOTO0 BOCIUTAHHUE: LEHHOCTHOE
OTHOLICHHE K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO,
MOHMMAaHUS 3HAYEHMs] XMMHYECKON HayKu B
YKU3HU COBPEMEHHOTO o011ecTBa,
CHOCOOHOCTH BIIAJICTh JIOCTOBEPHOM
uH(popMaliel 0 NepeoBbIX JOCTUKEHUIX U

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIUH

bubmmoreka
HOK

https://m.edso
0.ru/7f41837c
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Menpeneesa.
Ctpoenue
aToma

3.2

XuMuueckas
CBSI3b.
OKHUCIUTENLHO-
BOCCTAHOBUTEI
bHBIE PEAKIIUU

OTKPBITHSIX MHUPOBOM U OTEYECTBEHHOMU
XUMHUH, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HaHUAX 00 YCTpoHcTBE MHpa U OOIIECTBA;

IPaXXAAaHCKOE BOCIHUTAHUE:IIPEJICTABICHUE O
COLIMATIBHBIX HOpMax u IpaBUIIax
MEXJINYHOCTHBIX OTHOLICHHUH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B
0OIIIECTBEHHO ITOJIC3HOM,
yueOHO-UCCIIEI0BATENLCKOM, TBOPYECKOH U
JPYTHX BHJAAX IEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM JAEATeNbHOCTU
IIPYU BBIIIOJTHEHUM Y4EOHBIX, 103HABATEIIbHBIX

3aja4, BBITIOJTHCHHUH XUMHNYCCKUX
OKCIICPUMCHTOB
OCHHOCTH HAay4YHOIr'O IIO3HAaHUA:

MHUPOBO33PEHYECKHE  IPEACTaBIECHUS O
BEUIECTBE W XUMHUYECKOM  peakuuu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M COCTAaBISIOLIUE OCHOBY
JUTSl TOHUMaHUS CYLITHOCTH Hay4YHOUM KapTUHBI
MHUpa, MO03HABaTEJbHbIE MOTHBBI,
HaIpaBJICHHbIE HA MOJyYE€HUE HOBBIX 3HAHWU
[0 XHMHH, HEOOXoJIuMble ISl OOBSICHEHUS
HaOJI0/JaeMBbIX  IPOLECCOB U SBJICHUH,
ITO3HABATEIILHOM, MH(POPMaLIMOHHON u
YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIE
HaBBIKOB ~ CaMOCTOSITEIbHOM  paboThl €
y4eOHBIMU TEeKCTaMH, CIPaBOYHOMU
JUTEPaTypoi, NOCTYIHBIMU TEXHUYECKUMU
CpeACTBaMU MH(POPMAITMOHHBIX TEXHOJIOTUH;
UHTEpeC K OOY4YeHHI0O U  MO3HAHHUIO,

Hudposas
nabopaTopus 1o

XUMHH (TaTIHK
TEMIIEPaTyphl)

bubanoreka
LHOK

https://m.edso
0.ru/7f41837c
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Hroro no pazneny

PesepBHOE Bpems

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

15

68

JF0003HATEIBHOCTD, TOTOBHOCTE 51
CIIOCOOHOCTH K caMm000pa30BaHHUIo,
MPOEKTHOM n HCCIIEIOBATEIHCKOM
NEATeTLHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIlpaBJICHHOCTH M YPOBHA OOy4YeHUs B
IanbHeHImeM

bubanoreka
LHOK

https://m.edso
0.ru/7f41837c

bubanoreka
LHOK

https://m.edso
0.ru/7f41837c
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9 KJIACC

KoJsun4yecTBo yacos DJIeKTPOHH
Kont BocnuraTtebHbII MOTEHIHA Hcnoun3oBanue bI¢
Ne HaumenoBanue OHBH]]; | F— Oﬁopy}IOBaHI/Iﬂ (].[I/I(prBble
n/  pa3nesnoB U TeM Bcer P eHTpa )
[ yecKne p
I nmporpaMmmbl 0 aGoT A60TEI «Touka pocrta» 06pa30BaTe
p p JbHBIE
bl
pecypcbl
Pa3znes 1. BemecTBo 1 XUuMHMYeCKHEe peaKuu
[ToBTOpenue n TPaKJAHCKOE BOCIUTAHUE: MPECTABICHUE O
yriryosieHue COIIMATBLHBIX HOpMax u MpaBuIax Buémmoreka
11 3HAHUU c 1 0 MEXKINIHOCTHBIX E)THOIJ.IGHI/II/I B KOJUICKTHBE, LHOK
OCHOBHBIX KOMMYHUKATUBHON KOMIIETEHTHOCTH B https://m.edso
pa3zienoB Kypca 00IIECTBCHHO TIOJIC3HON, 0.ru/7f41a636
eOHO-MCCIeI0BaTENBLCKON, TBOPUYECKOH H
8 xmacca
UX BUOAX JEATEIHLHOCTH, TOTOBHOCTH K
OcHOBHBIE APYT a VH L Kommiaext OI'D Bubmmoreka
pa3HoOOOpa3HOW COBMECTHOW JIeATEIbHOCTH
3aKOHOMEPHOCT (peakTuBbI) IIOK
1.2 4 0 0 IIPYU BBITIOJTHEHUH Y4€OHBIX, T03HABATEIbHBIX
1 XMHIECCKHIX 3amaq BBIMTOJIHEHU U XUMHYECKAX https://m.edso
peakimii ’ 0.ru/7f41a636
JKCIIEPUMEHTOB
LIEHHOCTHU HAYYHOTO nosnanus; LMdposas
DIIeKTPOIHTHYE MHPOBO33PEHUECKUE MIPEACTABICHUS o I1aboparopus o
BEILIECTBE " XUMHUYECKOU eakuy, XUMHU (JaTIYUK
cKast T peakuum, ( Bubrorexa
HCCOLMALIS COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO TEMIIEpaTyphl, ITOK
13 XHMIUCCKHE 8 1 1 pa3BUTUSL HAYKHM W COCTAaBIIAIONIME OCHOBY = JaT4MK https://m.edso
. ps://m.
1 HOHUMAaHUS HOCTHY HAYYHOI KapTUHBI
PCAKTIHH B JIS TI0 a CYIIIHOC ay4HOM Kap AJIEKTPOITPOBOTHOCTH) o ru/7f41a636
MHpa, MMO3HaBaTEJILHBIE MOTHUBEIL,
pacTBopax

HaITpaBJICHHBIC HA MOJYYCHUC HOBBIX 3HaHUH
o XHWMHHU, HeO6XOI[I/IMLIC JJIA 00BSICHEHUS
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HaOJNIOAaEMBIX  TMPOIECCOB U SIBJICHUI,
M03HABATEJIbHOM, HH(OPMAITMOHHON u
YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIE
HABBIKOB ~ CaMOCTOSATEIbHOW  paboThl  C
y4eOHBIMU TEKCTaMH, CIpaBOYHOM
JUTEPaTypOi, NOCTYHNHBIMU TEXHUYECKUMU
cpeacTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA;
uHTEpeC K OOyYeHHI0O ©  TIO3HAHHIO,

JIF0003HATEIBHOCTD, TOTOBHOCTE 51
CIIOCOOHOCTh K caM000pa30BaHUIO,
MPOEKTHOMN u MCCIIEI0BATEIbCKOM

ACATCIIBHOCTH, K OCO3HAHHOMY BLI60py
HAIlIpaBJICHHOCTU HW  YPOBHS 06y‘IeHI/IH B

najlbHEeHIIeM

(dbopMUpOBaHUE KYIbTYPbI 3/J0POBBSI:
OCO3HAHHE LIEHHOCTH JKU3HU,

OTBETCTBEHHOTO  OTHOIIEHUS K CBOEMY

310pPOBBIO, HEOOXOJIMMOCTH COOJIIOICHUS

npaBusl 0€30MacHOCTH TpU OOpalieHuu C
XUMHNYECCKUMU BEIIECTBaAMH B 6I)ITy n
peanbHOU KU3HU;

Hroro no pazgeny

2.1

Oo6mas
XapaKTePUCTHKA
XUMHAYECKHX
HJIEMEHTOB
VIIA-Tpynmsl.

17

Pa3zgen 2. HemeTasibl M UX COCAUHEHU ST

IPaKIaHCKOE BOCIIUTAHUE. IPEICTABICHUE O
COIINAJIBHBIX HOpMax n ImpaBujiax
MEXKJIMYHOCTHBIX OTHOIIIECHUI B KOJIJICKTUBC,
KOMMYHHKaTHBHOﬁ KOMIIECTEHTHOCTHU B
OOIIIECTBEHHO TOJIC3HOM,
yueOHO-HUCCIIeIOBATENbCKOM, TBOPYECKOH U

Kommniekt OI'D
(peakTuBbI)

Bbubaunoreka
HOK

https://m.edso
0.ru/7f41a636
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T"anorenst

JIPYrUX BHUAAX JACSITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JI€ATEIbHOCTH
IIPYU BBITIOJTHEHUH Y4EOHBIX, TO3HABATEIBHBIX

3ajad, BBITNIOJIHEHUH XUMHAYECKHX
AKCIIEPUMEHTOB
LIEHHOCTH Hay4YHOI'O MO3HAHUA:

MHPOBO33pDEHYECKHE  MPEJCTABICHUS O
BEIIECTBE M XHMMHYECKOH  peakuuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAyKH W COCTABISIOIIUE OCHOBY
JUISl TOHUMaHHSI CyITHOCTH HaYYHOH KapTHHBI
MHpa, MI03HABATEIIbHBIC MOTHBHI,
HalpaBJICHHBIC HA MOJIyYeHHE HOBBIX 3HAHUM
0 XUMHHU, HEOOXOoAWMBIE sl OOBSICHEHHUS
HaONIOJaeMBIX ~ TPOLIECCOB M SIBJIICHUIA,
II03HABATEJIbHOM, MHPOPMALIMOHHON U
YUTATENLCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM  paboThl €
y4eOHbIMU TEKCTaMH, CIPaBOYHOU
JUTEPATypOid, ITOCTYIMHBIMH TEXHUYECKHUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;
UHTEpeC K OOY4YEeHHI0O U  IO3HAHHUIO,

JF0003HATEIBHOCTD, TOTOBHOCTDH Hu
CHOCOOHOCTD K caMo00pa3oBaHUIO,
IIPOEKTHOMN U HUCCIIEIOBATEILCKON

NEATeTLHOCTH, K OCO3HAaHHOMY BBIOOPY

HalpaBJIEHHOCTH W YPOBHA OOy4YeHUs B

najgbHeNmeM

(dbopMHUpOBaHKE KYJIbTYPHI 3I0POBbSI:
OCO3HaHHE IIEHHOCTH JKU3HH,

OTBETCTBEHHOI'O  OTHOILIEHUS K  CBOEMY




3JI0pPOBBIO, HEO0OXOIUMOCTH COOIIOICHUS
npaBWwiI OE30MACHOCTH TIPU OOpamieHHH C
XUMHYECKMH  BEIIECTBAMH B  OBITY U
peanbHOU KU3HU;

2.2

Oomas
XapaKTEPUCTUKA
XUMHYECKHAX
sneMmeHToB VIA-
rpynnsl. Cepa u
e€ coeTMHEHNA

2.3

Oobmas
XapaKTepUCTHKA
XUMHAYECKHIX
aneMeHToB VA-
rpynmsl. A30T,
dochop u ux
COEIMHEHUS

2.4

OO6mas
XapaKkTepUCTUKA
XUMHYECKHUX
anemeHToB IVA-
TPYIIIIBL.
Yraepon u
KPEMHHU U UX
COEIMHEHUS

IPaKJIAHCKOE BOCIUTAHUE: MPEJCTABICHUE O
COLMAJIbHBIX HOpMax i npaBuiIax
MEXKJIIMYHOCTHBIX OTHOIICHUN B KOJIJICKTUBC,
KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B
00IIIECTBEHHO MOJIE3HOH,
y4eOHO-UCCIIeI0BATENLCKOM, TBOPYECKON U
JIPYTUX BHUAAX JACSITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOM COBMECTHOH J€ATEIbHOCTH
IIPY BHITIOJTHEHUH Y4EOHBIX, TO3HABATEIBHBIX

3ajad, BBINIOJIHEHUU XUMHAYECKHX
AKCIIEPUMEHTOB
LIEHHOCTH Hay4YHOI'O HO3HAHUA:

MHUPOBO33PDEHUYECKUE  TPEACTABIEHUS O
BEUIECTBE W XHMHUYECKOM  peakuuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M COCTAaBISIOLIUE OCHOBY
JUIsl IOHUMaHUS CYyLITHOCTH HAay4YHOU KapTHHBI
MHUpa, MO03HABaTEJbHbIE MOTHBBI,
HaIpaBJICHHbIE HA MOJIyY€HUE HOBBIX 3HAHHM
[0 XHMHH, HEOOXoJIuMble I OOBSICHEHUS
HaOJI0aeMbIX  TMPOLECCOB M SIBJICHUH,
ITO3HABATEJIBHOM, nHGOpPMaMOHHON u
YUTATEIbCKOM KYNbTYpbl, B TOM YHCIE
HaBBIKOB ~ CaMOCTOSITEIbHOM  paboThl €
y4eOHBIMU TEKCTaMH, CIPaBOYHOM
JUTEPAaTypOi, NOCTYHNHBIMU TEXHUYECKUMH

Kommnexr OI'D
(peakTuBbI) bubnuoreka
HOK
https://m.edso
0.ru/7f41a636
Hudporas

naboparopus 1o

bubnuoreka
XUMUH (JaTYUK
DIEKTPOMPOBOJIHOCTH) EttO f'llm edso
Kommext OI'D 0.ru/7f41a636
(peakTuBbI)
Kommnexkr OI'D
(peaxkTuBbI)

Bbubanoreka
LHOK

https://m.edso
0.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

CpeAcTBaMU HH(POPMAITMOHHBIX TEXHOJIOTHH;
UHTEpeC K OOY4EHHI0O U  IIO3HAHHUIO,

JIF0003HATEILHOCTD, FOTOBHOCTD u
CIIOCOOHOCTH K caMm000pa30BaHHUIO,
MIPOEKTHOMN u HCCIIEI0BATENBCKOM

JESATEIIBHOCTH, K OCO3HAaHHOMY  BBIOOpY
HAIpaBJIEHHOCTH M YpPOBHSA OOy4YeHHUS B

JlalbHENIIEM

¢dbopmupoBanue KYJBTYPBI 3JI0OPOBBSL:
OCO3HaHUE LIECHHOCTH JKU3HH, OTBETCTBEHHOT'O
OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
HE00X0IMMOCTH COOITIOICHHS MIPaBUI
0e301macHOCTH npu oOpaileHuu c

XUMHUYECKUMU BEHIECTBAMH B OBITY H
peaabHOU KU3HU,

Hroro no paszneny 25
Pasnen 3. MeTauibl U UX COeIMHEHUS
O6me rpakJlaHckoe BocruTanue: mnpencrabienue o Kommiekt OI'D bubnuoteka
. COILIMANTBHBIX HOpMax u MpaBUIIax CaKTHBBI OK
3.1 CBOICTBa 4 p . p (p ) 1
MEXJIUYHOCTHBIX OTHOIIIEHUM B KOJJIECKTHUBE, https://m.edso
METaJUIOB .
KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B 0.ru/7f41a636
0OLIECTBEHHO NOJIE3HOH,  Kommrekt OI'D
y4eOHO-UCCIIEI0BATENBCKOM, TBOPYECKOH U (peaxkTuBbI)
. IPYTHX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K bubnmoreka
Baeitume pEZ 000pa3Hoi  Co i Horbposa OK
H HOW COBMECTHOH JIESATEeIHbHOCTH
3.2 METAJLIBE HIX 16 IIPY BBITIOJTHEHUH YYCOHBIX, TO3HABATEIHHBIX 7aboparopist 1o .
S — p yd ) XUMHH (ZaTYAK https://m.edso
3aj1ad, BBIITOJITHEHUH XUMHYECKUX 0.ru/7f41a636
3JEKTPONPOBOAHOCTH, = ——
AKCIIEPUMEHTOB
JATYUK TEMIIEPaTypPhl)
[IEHHOCTHU HAy4YHOTO MO3HAHUS:
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MHUPOBO33PEHUYECKUE  TPEJCTABICHUS O
BEIIECTBE W XHMHYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH W COCTaBISIONINE OCHOBY
JUTSI TOHUMAHUS CYIITHOCTH HAYYHOW KapTUHBI
MUpa, MI03HABATEIILHBIC MOTHBBI,
HaIpaBJICHHbIC HA IMMOJIyYCHHE HOBBIX 3HAHUIA
10 XHMHH, HEOOXOAMMBIC JUISI OOBSCHCHUS
HAOJIFOJIaeMBIX ~ TPOIECCOB W SIBIICHUH,
MI03HABATEJIbHOM, UHPOPMALIMOHHOH U
YUTATEILCKOM KYJIBTYPbl, B TOM YHCJC
HaBBIKOB  CAMOCTOSITEIbHOM  pabOTBI ¢
y4eOHBIMH TEKCTaMH, CIIPAaBOYHOU
JUTEPATypOi, JTOCTYIMHBIMH TEXHUYCCKHUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHH;
UHTEpeC K OOY4YeHHI0O W  TO3HAHHIO,

JIF0003HATEIBHOCTD, TOTOBHOCTE 51
CIIOCOOHOCTh K caMo00pa30BaHUIO,
MPOEKTHOMN " HCCIIEI0OBATENBCKOM

NeSITeIbHOCTH, K OCO3HAaHHOMY  BBIOOpY
HalpaBI€HHOCTH U YPOBHSI OOY4YeHUS B
JanbpHeHIeM

¢dbopmupoBaHue KYJIBTYpbI 3JI0OpOBBSI:
OCO3HAHHE LIEHHOCTHU U3HHU, OTBETCTBEHHOTO
OTHOIIEHHUS K CBOEMY 3J10pOBBIO,
HE00X0IMMOCTH COOJTIOICHUS MIPaBUII
0e3omacHoOCTH npu oOpateHuu c
XUMHYECKMMH  BELIECTBAMH B OBITY H
peanbHOU KU3HU;

TPYZOBOE BOCIIUTAHUE! UHTEpPEC K
NPaKTUYECKOMY H3Y4YeHHI0 mpodeccuii u




TpyZJa pa3JInyHOro poJia, yBaKEHUE K TPYYy U
pe3ynbpTaTamM TPYJIOBOH JEATEIbHOCTH, B TOM
YHUCJIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAaHMA TI0 XHMHH, OCO3HAaHHBIM BBIOOD
MHAUBUAYAJIbHON TPAEKTOPUHM HPOAOKEHUS
oOpa3oBaHusi ¢  y4€TOM  JIMYHOCTHBIX
UHTEPECOB M  CIHOCOOHOCTM K  XUMHH,
OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH,
YCIICIIHOM TPOQeCcCHOHATBFHON AEITEeIBHOCTH
U pa3BUTUS  HEOOXOOUMBIX  YMEHUH,
TOTOBHOCTh aJanTUPOBATHCS B
npodeccuoHanbHOM cpene;

Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
AKOJIOTHYECKOE BOCIHMTAHUE: HKOJOIMYECKH
1enecoo0pa3Hoe OTHOIICHHE K MPUPOJE Kak
UCTOYHUKY JKM3HM Ha 3emile, OCHOBE €€
CYIIECTBOBAHMS,  I[OHUMAaHWE  I[IEHHOCTH
310poBoro W 0Oe3omacHOro oOpas3a KU3HH,
BemecTsa 1 OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY Euorexa
MaTepHAHI B bu3MYECKOMY H TICHXHUYECKOMY 30POBBIO, 10K
4.1 3 OCO3HAHWE IIEHHOCTH COOJIOJICHUsI TPaBHII
AT Oe30macHOro TMOBEAEHUS Mpu padbore ¢ fttps://m.edso
YyeJloBeKa 0.ru/7f41a636

BEIIECTBAMM, a TaKkXke B  CHTyalMsdx,
YIPOXKAIOLIUX 3J0POBBIO U JKHU3HU JIIOJIEH;
CIIOCOOHOCTH  NPUMEHSTh  3HAHUS,
moJiyda€MbIC IIpU HU3YYCHHUU XHUMUH, I
pelIeHns 3a/1a4, CBSA3aHHBIX C OKpYXarolei
IPUPOIHON Cpesloif, I MOBBIILICHHUS YPOBHS
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JKOJIOTUYECKOU KYJIbTYpHI, OCO3HaHUA
rIo0aJIbHOTO  XapakTepa  3KOJIOTMYECKHX
npo0JeM U MyTed X peleHus MOCPeaCTBOM
METOO0OB XHUMHH, 3KOJIOTHYCCKOI'O
MbIIIJICHUSA, YMCHUA PYKOBOJACTBOBATLCS UM B
[IO3HABATEJIIBHOM,  KOMMYHHUKaTUBHOH W
COLIMAJILHON ITPAKTHKE.

Htoro no pazneny 3
bubanoreka
PesepBHOE Bpems 3 HOK
https://m.edso
0.ru/7f41a636
OBIIEE
KOJIMYECTBO 68
YACOB I10

[NPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/m Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuM B 5KU3HU 1 0 0 bu6mmoreka [IOK
yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
2 [Tonsatre o MeToHax MO3HAHUSA B XUMUU 1 0 0 nggﬁ;ﬁ;{;gﬁﬁf 042276
[IpakTrueckas padota Ne 1 «IIpaBuiia paboThI
3 B J1a0OpaTOpHH U IPUEMBI 0OpaIICHHS C 1 0 1 bubmorexa [JOK
patop P patl https://m.edsoo.ru/ff0d23dc
nabopatopHbM obopynoBanuem» T/b
UYuctele BemiecTBa U cMecu. CriocoOsl bubnuorexa [JOK
4 . 1 0 0
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padbora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYUCTKH MOBapEHHON 1 0 1 Bubmmorexa LOK
PHMEp p https://m.edsoo.ru/ff0d28c8
comun)» T/b
bu6mmoreka [JOK
A 1
6 TOMBIH MOTICKYIIHI 0 0 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 0 0 bubnmnoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1
8 POCTBIC H CITOMHBIC BelliecTra 0 0 https://m.edsoo.ru/ff0d2a6¢c
bubmuorexa [JOK
A - 1
9 TOMHO-MOJICKYJISIPHOE YUICHUE 0 0 https://m.edsoo.ru/ff0d2d50
10 3aKOH ITOCTOSHCTBA COCTABa BEIIECTB. 1 0 0 bubmuoreka [JOK



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTHocuTeNnbHASE MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemectBa. Mosbs. MospHas bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUS bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Beruucnenus koandecTBa, Macchl BEIIECTBA MO bubmuorexa [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edso0.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/I}IH a3JI0)KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [OK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O600IeHHE 1 bubmmorexa [OK
H AuCT: HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel no teme «Bemiecta bubnuorexa [IOK
U XUMUYECKHE PEAKIIH https://m.edso0.ru/ff0d4290
Amnamu3 k/p. Bo3gyx — cmech razos. Cocras
21 BO3/yXa I?cho Ii)yx— AJIEMEHT U MPOCTOE bubmmorexa [JOK
Ayxa. poA P https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
22 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6mmoreka [JOK
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KHCJI0POAa (peaK Uy OKUCIIEHUS, TOPEHUE).
ITonsatue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTy4eHus: KHUCI0po/ia B

bu6mmoreka [IOK

2 .
3 Aa0OpaTOpHI it HIPOMBILLLICHHOCTH https://m.eds00.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI peaKIuu,
24 TOHSATHE O TEPMOXUMHUYECKOM YPAaBHCHHH bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI iro bubmorexa LHOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonydeHue u coOMpaHue KUCIOPOIa bubmorexa LHOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
u3zydeHnue ero cBoiicts» T/b
97 Bonopon — 351eMeHT 1 IpOCTOE BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrnocoOslI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
vt . p poia, https://m.edsoo.ru/ff0d4f42
usyuenue ero cBorcts» T\b
N n bubnuotexa [JOK
2 M . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ffod542e
33 Brruucnenus 00b€Ma, KOTUYECTBA BEIIECTBA bubmuotexa [JOK
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rasa 1o ero M3BeCTHOMY KOJIMYECTBY
BEIIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0bé
PEAICLTH 11d OCHOBE SAKOHA OUREMHBX https://m.eds00.ru/ff0d5708
OTHOIIEHUH Ta30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 C i. 11 0
octaB ocHoBaHuil. [loHaTHe 00 MHAMKATOPAX https://m.edsoo.ru/ffod59e2
Bona xak pactBopurens. HachleHnHsie n
37 He}?acm epHHme paCTBO Bl MaI::JOBaFI oISt bubmmorexa [JOK
B pacTBOpHL- A https://m.edso0.ru/ff0d5b40
BELIECTBA B pacTBOpE
[IpakTuueckas padora Ne 5 mo Teme
38 «IIpuroroBiieHrE PACTBOPOB C OMPEACIEHHOMN bubnnoreka [JOK
MAacCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBA» https://m.edsoo.ru/ff0d5eba
T/6
39 KontponsHast padora Ne2 o treme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Amnanus x/p. OKCHJIBI: COCTaB, bubnnoreka [JOK
40
KJIaccu(pUKalLus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX Bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIaccU(pUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmorexa [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [IOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
coequuenui» T/b
48 I'eneTnyeckas cBA3b MEXKIY KilacCaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o001eHre u cucTeMaTr3alys 3HaHUIA
B . https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padorta Ne3 no teme "OcCHOBHbIE bubnnorexa [HOK
KJIaCChl HEOPTraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9ela
Amnanus x/p. [lepBbie nonbITKH
o1 KJIaCCU(UKALUN XUMUYECKUX JIEMEHTOB bubmmorera LOK
& ) https://m.edsoo.ru/00ad9ffa
[TonsiTHe O TpyMITax CXOIHBIX JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cUcTeMa XUMMUYECKuX anemMeHToB /. U bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TPYIIIBL, TOATPYIIHEI bubmmorexa [IOK
P > TPYIEL, 124 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnmoreka [JOK
N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
. bubmuoteka [JOK
55 anemeHToB llepuoauyeckoit cucremsr /. U.

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

. bubnmoreka [JOK
56 ero noyioxxeHuto B [leproaudeckoit cucteme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
S7 a3BUTHUS HAyKu U nipakTuku. . U bubmoreia OK
p YK . p . I https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbBIN, TIEIArOT U TPAKIAHIH
DJIEKTPOOTPULIATEIILHOCT AaTOMOB bubnnoreka [HOK
58
XHUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 n
OHHAM XHMHIHCECKAA CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XUMHUYECKasa CBI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmosipHas XUMUYECKas CBA3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2
6 Crenens, okuCIeHus https://m.edsoo.ru/00adae28
63 OKHUCINTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINT bubmmorexa [TOK
peakdl https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIHU bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 O6o006menne 3nanmii o teme: "CtpoeHue bubnnoreka [JOK
aroMa. XuUMHYecKas CBI3L" https://m.edsoo.ru/00adb33c
66 KonTponbnas padota Ne4 no teme «CtpoeHue bubnuoreka [IOK
aToMa. XuUMHUYECKas CBA3L) https://m.edsoo.ru/00adb486
67 Anamu3 k/p. O6001IeHIE U CUCTEMATH3AIUS bubnmoreka [JOK
3HaHUHU https://m.edsoo.ru/00ad9ch2
68 [ToBTOPUTENHEHO-0000IIAIOIINN YPOK bubmorexa [TOK

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cHUcTeMa XMMHUYeCKuX aneMeHToB [[. U 1 0 0 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 0 0 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOM CBSI3W U THUIIBI 1 0 0 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel no teme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
6 Ananus x/p. Kiaccupukanmst Xummu4eckux 1 0 0 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUH.
7 [ToHsATHE O TOMOTEHHBIX M IeTEPOreHHBIX 1 0 0 brbmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peaKnusx
[ToHsTHE 0 XUMUYECKOM PaBHOBECHH.
3 @dakTOophl, BIUSAIONINE HA CKOPOCTh 1 0 0 bubnunorexa LIOK

XUMHYECKON PE€aKMU U IMOJIOKCHUC
XUMHYECCKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 HMonnrle ypaBHEHUS peakIun bubnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIIOT Y OCHOBAHUN
12 B CBETE IPEACTABICHUI 00 Bubmaorexa ITOK
peA N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIU
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOJIMTHYECKON buGnuorexa [IOK
pedl p https://m.edsoo.ru/00add8b2
JIUCCOLIUALIAN
14 [ToHnsATHE O TUAPOIU3E COJIEN buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
bubnuoreka [{OK
15 00600 I
ODHICHUE 1 CHCTCMATHIAMHA SHAHIH https://m.edsoo.ru/00addd12
16 ITpakTuyeckas padora Ne 1. «Pemenune bubmmnoreka HOK
SKCIIEPUMEHTaIbHBIX 3a1au» T/b. https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa HOK
p A THATLA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIIuU B PACTBOPAX»
Ananns x/p. O01ias xapakTeprucTrKa
18 FaJIOFeHOBpXI/IMIEIIGCKI/II)e CBOII;ICTBa Ha bubnmorexa [TOK
) https://m.edso0.ru/00addfe2
puUMepe XJiopa
Xnopoogopoa. CojissHas KHCIIOTa,
19 nggqecfnf cioﬁcma [OJIYUYEHUE bubnnorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTruyeckas padora Ne 2 o teme bubmuoteka [IOK
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«Ilonmy4deHue CONsTHOM KUCIIOTHI, U3y4EHHE €€
coiictB» T/b

https://m.edsoo.ru/00ade348

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bub6nmoreka [IOK

21 €aKIMii, eClIi OJINH U3 PearcHTOB JaH B
peakd A p A https://m.edsoo.ru/00ade488
n30BITKE
99 OO6mras xapakTeprucTuka 3J1eMeHTOB VIA- bubnmnoreka HOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUYU CEPBI.
23 Haxo;xp €HHE cepbl I/I(beé coe I/IHeI})H/IIZ B bubmorexa LIOK
! P vﬂ https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKUE CBOMCTBA Cepbl
24 CepoBonopoi, ctpocHHE, (PU3HUECKUC U bubmmoreka [JOK
XMMHMYECKHE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxcunpl cepbl. CepHast KMcoTa, pusnyeckue bubnuoreka [IOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKIMH, JIeXKALINE B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCIIOTHI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIel cpesibl COeIMHEHUSIMHU CephI
97 BrruncieHue MaccoBOM JTOJIH BEIXOJA bubmmoreka IIOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-
28 rpymnsl. A30T, pacIpoCTpaHEeHUE B IPUPOJIE bubmorexa LOK
PYHIEL » pactipoctp B PHpOe, https://m.edsoo.ru/00adeeab
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [IOK
CBOMCTBA, OJIYYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTuyeckas padora Ne 3 o Teme
bubmmorekxa [IOK
30 «[lony4yenne aMMuaka, U3y4eHUE €ro

comictey T/b.

https://m.edso0.ru/00adf180
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A3oTHas KHUCIOTa, e€ pusnueckue u

bubnunorexa LIOK

31
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHrne HUTPATOB U COJICH aMMOHHS
32 B KaUECTBE MUHEPATBHBIX YIOOPEHUH. bubnmnoreka HOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAOIEeH https://m.edsoo.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubamorexa LIOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTy4CHUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEPAJIBHBIX yI0OpeHHil. 3arps3HeHne bubmmorexa [JOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl hochaTaMu
Yrnepon, pacnpocTpaHeHue B IpUpo/Ie, bubmmoreka [JOK
35 .
(bU3MYECKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHUE bubmmoteka IIOK
poOJIeMBbI, CBSI3aHHBIEC C OKCHUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
bubmmoteka IIOK
37 VYronbHas KUCIIOTa U €€ COH
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
"[losrydeHue yrieKuciioro rasa. bubmmnoreka HOK
38 "
KauectBennas peaxius Ha kapOOHAT-HOH". https://m.edsoo.ru/00ae027e
T/b
39 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubmuoreka [IOK
BENIECTBAX KaK O COEAUHECHUSX YIIIepoa https://m.edsoo.ru/00ae054e
b K
40 Kpemuuii u ero coenuneHus nomorexa O

https://m.edso0.ru/00ae080a
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[Tpaktuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

bubnunorexa LIOK

41
«Baxuelnme HeMeTaUIbl U UX COEIUHEHUS)) https://m.edsoo.ru/00ae0bf2
T/b

42 KontponsHast padora Ne3 o reme Bu6muoteka [JOK
«Baxuelinine HeMeTaJUIbI U UX COCIUHEHUS) https://m.edsoo.ru/00ae0el8
Amnanu3 k/p. O0mas XxapakTepUCTHKA
XUMHAYECKHUX JIEMEHTOB — METAJUIOB.

bubnuoreka [{OK
43 Meraiunueckas CBI3b U METAUIAYECKas
. https://m.edso0.ru/00ae103e
KpUCTATNYeCKast penéTka. Guzndeckue
CBOIICTBa METAJJIOB
XUMUUECKHE CBOMCTBA METAILIOB.
44 DIEKTPOXUMHUUECKUIN PSIIT HAIPSHKEHUI Bubmiorexa OK
p P p https://m.edsoo.ru/00ae1156
METAJUIOB
O61ue cnocoObl MOTyYeHHUsS] METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoteka [IOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa [JOK

PP https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK

47 €JIOUYHbBIE METaJUIbI
m https://m.edsoo.ru/00ael4b?2

48 OKcHUabl ¥ THAPOKCHUIBI HATPUS U KA Bubmiorexa OK

a AP g p https://m.edsoo.ru/00ael4b?2
[lemouHO3eMeNbHBIE METAIIIBI — KaJIbIHA 1 bubmuorexa [{OK

49 .

MarHui https://m.edsoo.ru/00ael15e8
. Bubnuoreka IIOK
50 Baxueitnue coeqUHEHNUS KaIbIAA 1

https://m.edso0.ru/00ae15e8
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51 O060011eHNEe U CHCTEMATHU3allKs] 3HAHUI
bu6nmmoreka [IOK
52 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ yCTpaHEHUs
8 yerp https://m.eds00.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme
I N " bu6nmmoreka [IOK
53 JKEcTrOoCTh BOJBI M METOJIBI €€ YCTPAHCHHUS
https://m.edsoo.ru/00aelae8
T/b
bub6nmoreka [IOK
54 AmoMuHUI
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
56 Keneszo
https://m.edso0.ru/00ae1d86
57 Oxcuppl, TuIpOKCcH b U conu xene3a (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTH3allUsl 3HAHHIMA
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnmnorexa [JOK
«Baxuelnme MeTayibl U UX COSTUHEHUS)) https://m.edsoo.ru/00ae3de8
T/b
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 EI36I>ITK6 UJIU COZIE )KI/ITII'I HMECH bubmorexa [JOK
Aep . P ) https://m.eds00.ru/00ae1750
BrrunciieHus MaccoBOii J0JIH BBIXO/1a
MIPOYKTA PEaKIuu
61 O0o001IeHrEe U CHCTEeMAaTH3allns] 3HAHUI
62 KonTponbnas padora Ne4 o teme
«BaxHeiime MeTallIbl U UX COCIUHCHHMS
63 Amnanu3 x/p. BemecTBa 1 Matepualibl B bubmmoreka [JOK
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HOBCEIHEBHOU KU3HHU YEJIIOBEKA

https://m.edsoo0.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH 1 bubnuorexa [IOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX 1 bubmmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
. bubnuorexa [JOK
66 O06001IeHre U CUCTEMaTU3aIMs 3HAHUIA 1 https://m.edsoo.ru/00ae0d0a
67 IIpomexxyrounas arrecranus. KontponabHas 1
pabora
. bubnnorexa [IOK
68 Anaus K/P. Obobmaronmpi ypox 1 https://m.eds00.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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