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TlosicHuTEIBLHASA 3aIMCKA

PaGouas mporpamma coctaBjieHa Ha OCHOBE:

e 3akona «O0 o6pa3oBanuu B Poccuiickoit ®deneparun» Ne273-03 ot 29.12.2012 r. No273-D3 «O06
obpaszoBanuu B Poccuiickoit denepanun» (Ct.12 11.6.3., ¢1.97,98) (penakuus na 01.09.2024);

e Jlpukaza MunuctepcrBa npocseuienus Poccuiickoit @enepamun ot 31.05.2021 Ne 287 «O6
YTBEPKACHUH (elepaibHOTO TOCYAapCTBEHHOr0 00pa3oBaTeNbHOIO CTaHAApTa OCHOBHOTO OOMIETo
obpazoBanus» (nanee — @I'OC ocHOBHOTO 001IETO 00pa30BaHNUs);

e [Ipuxa3za MunucrepcrBa npocseuieHust Poccuiickoit ®enepaunn Ne62 ot 01.02.2024r., Nel71 ot
19.03.2024 «OO6 yrBepxkacHHH (QeaepaabHOl 00pa30BaTeIbHON MPOrpaMMbl  OCHOBHOTO — OOIIETro
o0pa3oBaHUs;

e [Ipuxa3za MunucrepcrBa npocsemeHuss Poccun Ne 119 ot 21.02.2024 «O BHeceHUU U3MEHEHUI B
npunoxenuss Nel u Ne2 k Ilpuxasy MwunucrepcrBa mpocenienuss Poccun ot 21.09.2022 Ne 858 «O6
YTBEPKACHUH (elepalibHOTO TMepedyHs Y4eOHUKOB, AOMYIIEHHBIX K HCHOJB30BAHUIO MPH pealu3aliu
HMMEIOLIUX FOCYIapCTBEHHYIO aKKPEAUTALIUIO 00pa30BaTeIbHbIX IPOrpaMM HayalbHOI'O OOLIET0, OCHOBHOTO
o0miero, cpenHero oOmiero o00pa3oBaHUS OpraHU3alMsIMH, OCYIIECTBISIOUMMH 00pa30BaTEIbHYIO
JESTeTBHOCTh U YCTAHOBJICHUS MPEAETHHOI0 CPOKA UCTIOIH30BAHUS UCKIIIOYCHHBIX YIE€OHHKOBY;

e Jlopsimka oOpraHM3allid W OCYIIECTBICHHS OOpa3OBaTENbHON JESITEIBHOCTH 110 OCHOBHBIM
o0mieo0pa3oBareabHbIM IIpOrpaMMaM — 00pa3oBaTeNbHBIM MIPOTrpaMMaM HA4YaJbHOTO OOIEro, OCHOBHOTO
o0IIero u CpeaHero oO0IIero oOpa3oBaHMsA, YTBEPXKIEHHOTO TNpuKazoM MuHnpocBenienus Poccum ot
23.03.2021 Ne 115 (c usmenenusimu Ha 01.09.2024, TTpuka3z Ne731 ot 29.09.2023));

o @enepanbHOil paboyeil mporpaMmbl OCHOBHOTO 00IIero oOpa3oBaHHsS MO y4eOHOMY MpEAMETY
«XUMHUIY,

¢ Y4eOHOrO IIaHa IIKOJBI.

[IporpaMMa mo XuMuu Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBlIEHA Ha OCHOBE TpeOOBaHUI
K pe3ylibTaTaM OCBOEHHUS OCHOBHOIl 00pa30BaTeiIbHOW IpPOrpaMMbl OCHOBHOIO 00IIero o0pa3oBaHus,
npencraBieHHbix B ®I'OC 00O, a takxke Ha ocHOBe deaepanbHON pabodel MPorpaMMbl BOCIIUTAHUS U C
y4€TOM KOHIENIMH TIpenofaBaHusl y4eOHOro mpeamera «XWUMHsS» B 00pa30BATEIbHBIX OPTraHU3AIMIX
Poccuiickoit denepanuu.

[Tporpamma mo XWMUHM Ja€T TpPEACTaBICHHWE O IIENAX, OOmeH cTparernu OOy4YeHHs, BOCHUTAHUS H
pa3BUTHs OOyyaroIMXCsl CpeICTBaMU y4eOHOro MpeaMeTa, YCTaHaBIMBAET O0s3aTeNbHOE MpPeIMETHOe
coJiep)KaHue, MpeaycMaTpUBaeT paclpeiesieHue ero Mo KjiaccaM U CTPYKTypUpOBaHHE MO pas3fesiaM u
TeMaM [MpOrpaMMbl MO XHUMHHU, OMpENENseT KOJMYECTBEHHbIE M KAYeCTBEHHBIE XapaKTEePUCTUKH
COZIepKaHUs, PEKOMEHIYEMYIO MOCIEIOBATEIbHOCTh HM3YYCHHUS XUMHH C YYETOM MEXIPEJAMETHBIX |
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH oO0ydaromuxcs,
oTpesieNisieT BO3MOXHOCTU MpeAMeTa i peanu3aluu TpeOOoBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHOW NPOTrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsA, a Takke TpeOOBaHMU K
pe3yiabpTataM OOY4YeHHs XMMHW Ha YpPOBHE IeJeld HW3ydeHHs IpeiMeTa W OCHOBHBIX BHJOB Y4eOHO-
MO03HABATEIBHOM JESTETLHOCTH 00YUaIOIIEerocsi 0 OCBOCHUIO YUeOHOTO CO/IepKaHMsL.

3HaHWE XUMHH CIY)KUT OCHOBOH Ui (OPMHPOBAHHUS MHPOBO33PEHHUS OOYdaIOUIErocs, €ro
MPEJICTABJICHH O MaTepUaTbHOM EAWHCTBE MHUpPA, BAXHYIO pOJIb HWrPalOT (HOpMHUpyEeMble XUMHEH
MPEJCTaBICHUS O B3aMMONPEBPAIICHUSIX SHEPTUU M 00 HBOIIOIUH BEUICCTB B MPUPOE, O MyTAX PEIICHHUS
r7100aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS UEIIOBEUECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBON U
9KOJIOTMUYECKOM 0e301acHOCTH, MPoOIeM 3paBOOXPaHEHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peai3alliiii BO3MOKHOCTEH [T CaMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPHI IMIHOCTH, €€
o0miei 1 GyHKIIMOHATEHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHUPOBAHHE MBIIUICHHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00YJaroInXcs, HABBIKOB MX
CaMOCTOSITENIbHOW ~ Yy4eOHON  JeSTETbHOCTH, SKCIEPUMEHTAIBHBIX UM  HCCIEAOBATENbCKUX YMEHHIA,
HEOOXO/IMMBIX KaK B IIOBCETHEBHOMN JKU3HHU, TaK U B MPO(PECCHOHANTBHON eI TeTHHOCTH;

3HAKOMHUT CO CHeNUu(UKOH HAaydHOTO MBINUICHHS, 3aKIaJblBa€T OCHOBBI II€JIOCTHOTO B3TJSAa Ha
€IMHCTBO MPHUPOJIBI U YETOBEKa, SIBISIETCSI OTBETCTBEHHBIM ATAloM B (JOPMHUPOBAHNN €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH 00Y4aIOLINXCS;



crocobcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAaHUAM, K
IPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIa/l B 9KOJIOTMUYECKOE 00pa3oBaHHe 00yUYarOMIUXCsl.

JlaHHble HampaBJeHUS B OOyYEHHHM XHUMHH OOECIEYMBAIOTCS CHenu(UKON coaepKaHus ydeOHOTO
npeaMeTa, KOTOPBIA SBJSIETCS MEeNarorndeckd aganTHPOBAHHBIM OTpaXCHHEM 0a30BO HAayKHM XMMHH Ha
OIPEJICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUsi OPUEHTHPOBAH HA OCBOCHUE OOYUYAIOIIMMHUCS
CUCTEMBbl MEPBOHAYAIBHBIX MOHATUA XHWMHUHU, OCHOB HEOPraHWYECKOW XUMHUU U HEKOTOPBIX OTIEIbHBIX
3HAYMMBIX MIOHATUI OPraHUYECKON XHUMUMU.

CtpykTypa coiepaHusi POrpaMMbl IO XUMUU chopMHpOBaHA HA OCHOBE CHCTEMHOTrO MOJXoJa K e
n3ydyeHno. CozaepxaHUe CKJIaJbIBAETCSI U3 CUCTEMBblI MOHATUH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHH 0 XUMHUYecKOl peakiuu. O0Ge 3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHBI MO MPUHIUITY
II0CJIEZI0BATEIBHOTO PAa3BUTHUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYEHHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU IOJTYYEHHBIX M OCMBICICHHBIX
(akxTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BBITIOJHSS (PYHKIIMH OOBSICHEHHS
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEH MPAKTUYECKOIO0 NPUMEHEHUS W IOIy4YeHUs
M3Y4aeMbIX BEILLECTB.

OcBoeHHe MporpamMMmbl MO XHMHUU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHHUS O XHUMHUYECKON
COCTaBJISIOLIEH HAy4HOH KapTHUHBI MUpPA B JIOTUKE €€ CHUCTEMHON HPUPOJbl, IEHHOCTHOTO OTHOILEHUS K
Hay4HOMY 3HAHUIO U METOJIaM NO3HaHHUs B Hayke. V3ydeHre XuMUU NPOUCXOJUT C MPUBICYECHUEM 3HAHUN
U3 paHee M3y4YCHHBIX Y4eOHBIX mpeameToB: «OKpyxkarommii Mup», «buonorus. 5—7 xnacce» U «dusuka. 7
KJIace».

[Ipn u3yueHuM XMUMHM NPOUCXOAUT (POPMHpPOBAHHE 3HAHUI OCHOB XMMMUECKON HAyKM Kak 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa M KaK OJIHOIO U3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYpHI. 3a7ada y4eOHOTo MpeaMeTa COCTOUT B (JOPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUI
— BaXHEUIMX (aKTOB, MOHATHUN, 3aKOHOB U TEOPETUYECKUX IOJOKEHUH, MOCTYMHBIX 0000IIeHU
MHPOBO33PEHUYECKOT0 XapakTepa, fA3blka HAayKd, B NPUOOLIEHMM K HAyYHbIM METOJaM IO3HAHUS MpH
M3YyYEHHUH BEIIECTB U XMMUYECKUX peakiyii, B (OpMUPOBAHUH U PA3BUTHH MO3HABATENIBHBIX YMEHUNH U MX
MIPUMEHEHUH B y4eOHO-TIO3HABATEJIbHOM M yueOHO-MCCIIE0BATENbCKON EATEeIbHOCTH, OCBOCHUH IPaBUII
6e30macHOro 0OpalleHus ¢ BeIeCTBaMH B TOBCEHEBHOM JKU3HU.

[Ipyu n3yueHun XMMHH Ha YpOBHE OCHOBHOI'O 00IIero 00pa30BaHusl BaKHOE 3HAUEHUE NTPHUOOPENU TaKkue
L[EJIH, KaK:

— (QopMupOBaHHWE HMHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPY/HUYECTBY, CaMOCTOSTEIbHOMY HPUHATHIO PpELICHUH, CIIOCOOHON ananTHpoBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HalpaBJIEHHOCTh OOy4YeHHs Ha CHUCTEMaTHUYeCKOe MPHOOIIeHHEe OOy4aloIIMXCsl K CaMOCTOSITEIbHOMN
MI03HABATENIbHON JESITebHOCTH, HAyYHbIM METOAAaM IO3HAHUS, (OPMHUPYIOIIMM MOTHBALMIO U pa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— o0ecreyeHne yclIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHHIO OOYYaIOIMIMMUCS OMbITa PazHOOOpa3HOU
NeSITeNbHOCTH, TMO3HAHUS M CaMOIIO3HAHMS, KITIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH), MMEIOIIHNX
YHUBEpPCAJIbHOE 3HAYEHUE JIUISl PA3IMYHBIX BHJIOB I€ATEILHOCTH;

— (opmupoBanue o011eH QYHKIIMOHAIBHONW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YUCIIE YMEHUHN
OOBSCHATh M OLCHUBATh SIBICHUS OKPYXKAIOIIETO MHpA, WUCIOJb3ysd 3HAHUS U ONBIT, MOJy4YEHHBIE HpPU
U3YYEeHUH XHMUHM, TPUMEHATh HUX MpPH pelieHHMH NpoOieM B IOBCETHEBHOM JKU3HU U TPYAOBOM
NesITeNIbHOCTH;

— (opmupoBaHue y 00y4arOUIMXCs TYMAHUCTHYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTH XMMUYECKUX
3HaHUU JUIsI BBIPAOOTKH HKOJIOTMUYECKHU LieJeco00pa3HOro MoBeleHus B ObITY U TPYAOBOH AESITEIbHOCTU B
LEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYXKAIOLIEN IPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMM K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCHHUTAHUIO HA OCHOBE
YCBOGHHSI  OOIIEUEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbBIOOpY mpodmis u
HaNpaBJICHHOCTH JaJlbHENIIEro 00yYeHHUS.



MECTO ITIPE/IMETA B YYEBHOM I1JIAHE

VYueOnbIil peaMeT 00s13aTeIbHON YacTH yueOHoro miaHa. B 00s3aTenpHOl yacTH yueOHOTro IJ1aHa Jis
0011e00pa3oBaTeIbHBIX OpPraHU3allui, PeATU3yIONUX 00pa30BaTEIBHYIO MPOrpaMMy OCHOBHOTO OOIIETro
o0Opa3oBaHuUsl, IPEIyCMOTPEHO 68 yacoB AJsl U3yUYeHHs yuyeOHOro npeaMmera «Xumus» B 9 kiacce. B mikosne
o0y4eHHe OpraHU30BaHO B 3a04HON (opme, ModToMy ydeOHas Harpys3kKa pacrpeseiceHa CIeAYIOIIUM
oOpa3zoM: 34 yaca ayauTOpHOW Harpy3kud W 34 yaca CaMOCTOSTEIBHOW paboThl. TemMa camMOoCTOSTEIbHOMN
paboTbl oOyuaromierocs OIpenesieHa YYuTelleM B JaHHOM paboueil mnporpamme. 3aganue s
CaMOCTOSITENTLHOM pabOThI BBIIAET YUUTENb U KOHTPOJIUPYET €TI0 BBINOJIHEHHUE.

[TporpaMma cocraBiieHa ¢ Y4€TOM KOPPEKTUPOBKH B CBsI3U C [ 0CyapCTBEHHBIMH MTPa3JHHUKAMHU.

COAEPXAHUE TEM YUEBHOTI'O KYPCA

BemecTBo 1 XUuMHUYeCKasi peakus

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux syemeHToB JI. M. Menpgeneesa.
Crpoenue aTromMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB XUMHUYECKHUX OJJIIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KAJIMs, KaJbIIUs U UX COCUHEHUN B COOTBETCTBUU C MOJIOKEHUEM 31eMeHTOB B [lepuoanueckoit
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BelIecTBA: BUIbI XMMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIETKH M BUJ1a XUMHUYECKON CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHMX BEIIECTB. XHWMHUUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIUXCS K PA3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHUN, TeHETHYECKasi CBA3b HEOPTaHWYECKUX
BCILIECTB.

Knaccudukanus XUMHUECKUX peakUuid MO pa3jMyHbIM Mpu3HakaM (10 4YHCIYy M COCTaBYy
YYacTBYIONIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, MO0 H3MEHEHHUIO CTEICHEH OKHCIICHUS
XUMHYECKHX JJEMEHTOB, M0 OOpPAaTUMOCTH, IO YYACTHUIO KaTaM3aropa). DK30- M DHIAOTCPMUUYCCKUE
peakuyu, TepPMOXUMUYECKUE YPABHEHHUS.

[TonsTHE O CKOpOCTH XUMHUYECKOU peakiuu. [loHsTHE 00 0OpPaTHMBIX U HEOOPATUMBIX XHMHUYECKUX
peakuusx. [loHsATHE O TOMOTEHHBIX W TeTEpOTeHHBIX peaknusx. [lonstue o karanuze. I[lonarue o
XUMUYECKOM paBHOBeCHUU. DaKTOpbHI, BIHUSIONIME HA CKOPOCTh XUMHUYECKOW PEaKIUd W TIOJIOKCHHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC peakiuu, AIEKTPOHHBIN Oaranc OKHUCJIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C
HCIIOJIb30BaHUEM METO/Ia JJIEKTPOHHOTO OasiaHca.

Teopus >JEKTPOIUTUYECKONW TUCCOIMALMU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTHOHBI, aHHWOHBI.
MexaHu3M JucCOoIManuy BEHIECTB C Pa3jIMYHbIMU BHUJIAMHU XUMHYECKON cBs3U. CTENeHb AUCCOLMAIINU.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMeHa. VYcnoBHS NpPOTEKaHWsS peakUuid HOHHOrO OOMeHa, TMOJHbIE U
COKpallléHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBOWCTBa KUCIOT, OCHOBAHUI U COJIEH B CBETE MPEACTABICHUI
00 2NeKTPONUTHYECKON Auccoranyy. KauecTBeHHbIE peakiiny Ha MOHBI. [IoHATHE 0 THUIPOIHU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTALTUYECKUX PEHIETOK HEOPTraHMYECKHUX BEIIECTB — METAIJIOB U
HeMeTalsioB (TpaduTa W anmasza), CIOXKHBIX BEHIECTB (XJIOpUIa HATpHs), UCCIEIOBAHHE 3aBHUCUMOCTH
CKOPOCTH  XMMHYECKOH  peakluMd OT  BO3JCHCTBUS  pPa3NUYHBIX  (DAKTOPOB,  HCCIEIOBaHUE
AJIEKTPONPOBOAHOCTHA PACTBOPOB BEIIECTB, MPOIECCA AUCCOIMAINK KUCIIOT, MIEI0YeH U Coiel (BO3ZMOXKHO
WCIIOb30BaHUE BHUIEO MAaTEPHAJIOB), TMPOBEACHUE OMNBITOB, WIIIOCTPUPYIOMUX TPU3HAKUA MPOTEKAHUS
peakiuii WOHHOTO oOOMeHa (oOpa3oBaHHME Ocajaka, BBIJCICHHE Ta3a, 00pa3oBaHUE BOJbI), OMBITOB,
WJUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUil  (TOpeHHe,  peakiuu
pasNioKeHUs, COSAMHEHUS ), PACTIO3HABAHNE HEOPTAHWYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKITUi
Ha WOHBI, PEIICHUE KCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTanasl 4 UX coeMHEHUS



OO6mass xapakTtepucTuka rajaoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTEHEHU
okucnenus. CtpoeHne u GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHUYECKHE CBOMCTBA HA
IpUMepe XJiopa (B3aUMOJEICTBHE C MeTalljlaMHM, HEMeTaulaMH, LiesnodaMu). XiopoBogopon. ComsHas
KHCJIOTa, XMMUYECKHE CBOWCTBA, IOJIyueHHE, NpuUMeHeHue. JlefcTBHe XJjopa M XJIOpOBOAOPOAa Ha
OpraHusM uejoBeka. BaxkHelme XJI0pUabl U UX HAXOXKEHUE B IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CrtpoeHune W (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTporHeie MOTUGHUKAIIMKA KHCIOPOJa M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOI, CTPOCHHE,
¢busnueckue U xumMmuueckue cporcTBa. OKCHUIBI Cephbl KakK MPEACTABUTEIN KUCIOTHBIX OKcuAoB. CepHas
KHCIOTa, (U3NYECKMEe M XHUMHUYECKHEe CBoiicTBa (OOmIMEe Kak TpPeACTaBUTENs Kiacca KHUCIOT H
cnenupuyeckne). XMMUUECKUE PEAKILIUH, JIS)KAIHEe B OCHOBE MPOMBIIIJICHHOTO CIIOC00a MOTyYeHHs CEPHOM
kucioThl. [Ipumenenne ceproit kuciaotsl. Conu CepHON KUCIOTHI, KAYeCTBEHHAs! peaklus Ha Cylb(aT-uoH.
Haxoxpaenue ceppl u e€ coenluHEHUN B Npupoje. XHUMUYECKOE 3arpsi3HEHHE OKpYKAIoIeH Cpemsl
COCTUHEHUSIMU Cepbl (KUCIOTHBIE [JOXIW, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPEJOTBPALCHHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIEHH OKHUCJICHHs. A30T, pacnpocTpaHeHHWe B mpuponae, (GU3NYECKHE U XHUMUYECKHE CBOICTBA.
KpyroBopor a3zora B mpupoae. AMMHak, ero (U3MYECKHMEe U XUMHUYECKHE CBOICTBa, MOJIyu€HUE H
npuMeHerne. Conu aMMOHHMA, WX (U3NYECKHE W XUMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas
peaknusi Ha MOHBI aMMOHHUsSA. A30THAasi KHUCIIOTa, €€ MoJydyeHHe, (PU3NYeCKHe M XHMHUYECKHE CBOICTBa
(obmue kak mpencTaBUTENd Kiacca KHUCIOT U crenuduyeckue). Mcmonb3oBaHue HUTPATOB M COJEH
aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX yHoOpeHuil. XuMHYECKOe 3arps3HEHUE OKpPYKAloIlel cpeabl
COCMHEHUSIMH a30Ta (KUCJIOTHBIE IOKAM, 3arpsi3HEHHE BO3qyXa, NOYBBI U BogoémoB). dDocdop,
aimorpornubie Mogudukanuu (ocdopa, ¢usmueckne m xummdeckue cBoiictBa. Okcun docdopa (V) u
dochopHas kucnora, (uU3HUECKHMEe U XUMHUYECKHE CBOWCTBa, moiydeHue. McmomszoBanue (ocdatoB B
KauecTBE MHUHEPAIbHBIX YI0OpEHUH.

O6mras xapakrepuctuka s1aeMeHTOB |VA-rpynmbel. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbBIE
CTETIEHU OKUCIICHUS. YTIEepO/l, aJUIOTPOITHBIE MOJAM(HKAIINY, pAaCIPOCTPaHEHHE B IPUPOE, GU3UIECKUE H
XUMHYecKkHue cBoicTBa. Ancopouus. KpyroBopot yrieposa B npupone. OKcusl yriaepoja, ux Gu3ndeckue
U XMMUYECKHE CBOMCTBa, JEHUCTBUE Ha JKUBbIE OPraHMU3MBbI, MOJyYE€HHE M NPUMEHEHHE. DKOJIOTHYECKUe
npoOneMbl, CBsi3aHHBIE C OKcuaoM yriepoaa (lV), rumoresa T1II00aNIbHOTO TOTEIUICHUS KIMMaTa,
MApHUKOBBIN 2P QeKT. YTobHAsS KUCIIOTA U €€ CONU, NX (PU3NIECKHE M XUMHUYECKHE CBOMCTBA, TOTYYCHUE H
npuMeHeHre. KauecTBeHHas peakuus Ha kapOoHaT-UOHBI. Vcrnonb3oBaHue kKapOOHATOB B OBITY, MEJUIIMHE,
MPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHaUaIbHBIE TTOHITHS 00 OPraHMYECKUX BEHIECTBAX KaK O COSAMHEHUSX yrieposa (MeTaH, 3TaH,
STHJICH, alleTHJICH, STaHOJ, TJIMIEPUH, YKCYCHAs KucoTa). [IpiupoiHbIe HCTOYHUKH YTIIEBOJOPOIOB (Yroib,
NPUPOJHBIN Ta3, He(Th), NPOAYKTH HUX HepepaboTku (OEH3MH), UX POJIb B OBITY U NPOMBIIUIEHHOCTH.
[ToHATHE O OMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUPaX, OCNKaxX, YriIeBoJax — M UX POJIM B KU3HU YEIOBEKa.
MarepuanbHOE €TMHCTBO OPTaHHUECKUX U HEOPTAHWIESCKUX COETMHEHHIA.

Kpemunii, ero ¢usnveckne ¥ XHUMHYECKHE CBOWCTBa, MoNydeHWe W mnpuMeHeHHe. CoenuHeHus
KpeMHus B ipupoze. O0mue npencrasienus oo okcuae kpemuus (IV) u kpemaneBoid kucinore. CHIIMKATHI,
UX MCIIOJIb30BaHHE B OBITY, B MIPOMBIIIJICHHOCTH. BakHeilne cTpouTeNbHble MaTepualibl: KEepaMHUKa,
CTEKJIO, IIEMEHT, 0eTOH, jkene300eToH. [IpobiemMpl 6€30MacHOTO UCIIONB30BAHUS CTPOUTEIHHBIX MAaTEPHAIIOB
B TTIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn.

u3yuyeHue oOpa3lloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKINil Ha XJIOPUI-UOHBI H HAOIIOJICHUE TTPU3HAKOB WX MPOTEKAHWUSI, OTIBITHI, OTPAYKAFOIINE
dbusnveckne W XUMHUYECKHE CBOWCTBA TaJlOrCHOB W WX COEAMHEHWH (BO3MOXKHO WCIIOJIb30BaHUE
BHJICOMATEPHAIOB), 03HAKOMJICHHE C 00OpasiamMu XJIOPHUAOB (TaJOTeHHU]IOB), O3HAKOMIICHHE C oOpasmamu
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ceppl M €€ coequHEHUsAMH (BO3MOXKHO KCIOJB30BaHUE BHUICOMATEPUATIOB), HaOIIOJECHUE TIpoliecca
oOyriauBaHUs caxapa NOJ JCHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI, M3Y4YEHHE XHMUYECKUX
CBOMCTB pa30aBICHHOW CEpPHON KHUCIIOTHI, NPOBEACHHE KAuyeCTBEHHOH peakuuu Ha cyinbdaT-uoH u
HaOII0IeHNe TpU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYECKUMU CBOMCTBaMHU a30Ta, pocdopa u ux
COCMHEHUI (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEpPHANIOB), oOpaslaMu a30THBIX U (PochOopHBIX
ynoOpeHui, moJlyueHue, coOupaHHe, paCclO3HABAaHME M M3yYE€HHE CBOMCTB aMMHUaKa, IPOBEJICHUE
KAueCTBEHHBIX PEaKIMii Ha HMOH aMMOHUsA W (ocdaT-HOH W HU3YyUYCHHE MPU3HAKOB HUX NPOTCKAHUS,
B3alMOJICIICTBME KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEAbI0 (BO3MOXHO HCIOJb30BAaHUE
BUJICOMATEPHAIIOB), M3yUy€HUE MoJeJel KPUCTAJUIMYECKUX pemEToK anmasza, rpaduta, ¢yiaepeHa,
O3HaKOMJIEHHE C MPOILIECCOM aJICOPOIIMU pPaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U YCTPOHCTBOM
MPOTUBOTA3a, MOTYYCHHE, COOMpaHUe, PACIIO3HABAHUE M U3YUYECHUE CBOWCTB YIIIEKHCIIOTO Ta3a, MPOBEICHHE
KAUeCTBEHHBIX peaknuii Ha KapOOHAT W CHJIMKAT-HOHBI W W3yYEHUE TPU3HAKOB WX NPOTCKAHUS,
O3HAKOMJICHHE C MPOAYKIHMEH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCHEPUMEHTAIBHBIX 3a/Jad IO
TeMe «BakHel1ne HeMeTauIbl U UX COCAUHEHUSD.

MeTtaJuibl ¥ UX COeIMHEHUS

OO6mrasi xapakTepuCTUKa XUMHUUYECKHX HJIEMEHTOB — META/UIOB HAa OCHOBAaHUU HX IOJIOKEHUS B
[lepuonnueckoil cucreme xumudeckux 3nnemeHToB J[. M. MenneneeBa u crpoeHuss aromoB. CTtpoeHue
MeTauioB. Meraymindeckasl CBsI3b U METAJUIMYECKass KPUCTAIIMYECKas: PEIIETKA. DIEKTPOXUMUYECKUMN Pl
HanpspkeHud metayuioB. du3nueckre M XUMHYECKHE CBOMcTBa MeTauioB. OO0mue crocoObl MOTy4eHUs
MeTaisioB. [ToHsITHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOPaTIOMUHUHN, OpOH3a) U UX TPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[lenounble MeTayibl: nojiokeHue B llepuonmueckoit cucreme xumuueckux snemeHtoB [ U.
MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXJAE€HHE B mpupoje. Ousznueckre M XUMUYECKHE CBOWCTBA (HA
npuMepe Hatpus U Kanus). OKCUIbI U THAPOKCUIIBI HATpUA U Kanus. [IpuMeHneHre mienoyHbIx METAIIOB U
UX COEOUHEHUHN.

[IlenouyHO3eMeNbHBIE METAUIBl MAarHUd M KajdbUui: monoxeHue B llepuoamueckod cucreme
xuMHuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOKJIeHHE B npupoae. duznueckue u
XUMHUYECKUE CBOMCTBA MarHusl W Kaiblus. BakHelmme coequHEHUsT KanbIusl (OKCHUJI, TUAPOKCHJ, COJIH).
XKécTrocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneesa,
CTpPOEHHE aToMa, HaXOXJeHue B npupoje. dusndeckne 1 XuMUYECKUE CBONCTBA allFOMUHUA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U THAPOKCHUIA ATFOMUHUA.

Kenezo: monoxenune B Ilepmonmnueckoin cucreme xumudeckux snemeHToB JI. M. Menpaeneesa,
CTPOEHHUE aToMa, HaxoxkjaeHue B mnpuponae. dusnueckue M XUMUYECKHE CBOMCTBa xkene3a. OKCUIbI,
ruapokcuabl u coiu xenesa (1) u sxenesa (I11), ux cocras, cBOCTBA U MOTyUEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C OOpa3llaMH METajlIOB U CIUIaBOB, MX (DU3MUECKUMHU CBONCTBaMH, H3Yy4YCHHE
pE3yNbTaTOB KOPPO3UU METAVIOB  (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSI OKCHJA KaIbIlMs W HATPUS C BOJON (BO3MOXKHO HCIIOJIb30BAaHHUE BHIECOMATEPUATIOB),
MCCTIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOI[ECCa TOPEHUS JKeJie3a B KHCIOpo e (BO3MOKHO MCTIOIB30BaHUE
BUJICOMATEPHANIOB), TMPU3HAKOB TMPOTEKAHHUS KAYECTBEHHBIX pEaKlIUid Ha HWOHBI: MarHUs, KaJbIIHs,
amomuHus, 1uHKa, skene3a (1) u xemeza (IIl), memm (ll), HabGnrogeHwe u ONMUCaHUE MPOIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMU HATPHs, KIS U KaJdbIUs (BO3MOXKHO MCIOJIb30BAaHUE BHACOMATEPHATIOB),
ucciaenoBaHe aM(OTEpHBIX CBOWCTB THUAPOKCHAA AJTIOMUHMS W THUIPOKCHIA IIMHKA, PEIICHHUE
AKCIMEPUMEHTAIIbHBIX 3371a4 110 TeMe «BaxxHelme MeTaibl U UX COSAMHEHUS».

XuMus M OKpyxKamoLas cpeia

BemecTBa m Marepuasibl B MTOBCETHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe MCMoab30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIpb Mpu XUMUYECKHUX 0’KOTaX U OTPABIICHUSX.



XUMUYeCcKOoe 3arps3HeHHE OKpY»Karollel cpeibl (mpelenbHasi AOMyCcTUMas KOHIICHTpPAIUs BEIIECTB,
nanee — [1J1K). Posib XxuMuu B perieHuH SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHaoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJUMEPHBIE MATEPHATIBI).

Meoscnpeomemnvwie ceazu

Peanuzanusi MexXnpeaMEeTHBIX CBSi3ed MPH H3YYEHUH XMMHHM B 9 Kilacce OCYIIECTBIISIETCS uepe3
MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUU, SIBISIFOIIMXCS CHCTEMHBIMH
JUTSL OTACTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATUSA: HAY4HBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpUS, aHAINU3, CUHTE3,
KJaccupuKanus, NEePUOAUYHOCTb, HAOIIOJIEHUE, SKCIEPUMEHT, MOJCIUPOBAHHME, H3MEPEHHE, MOJEIb,
SBJICHHUE, TTAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

®dwusuka: mMarepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, U30TOIbI, PaIlOaKTHBHOCTH,
MOJIEKYJIa, JIEKTPUUECKUM 3apsij, MPOBOJAHUKH, MOTYIPOBOAHUKH, TUIIEKTPUKU, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTaNInYecKas penérka,
CIUTIaBbl, (pU3WYECKHE BEIMYMHBI, CAMHHIIBI M3MEPEHUsS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MIBI,
Comnnue.

buonorus:  dorocuHTes, npixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpaJbHBIE  yIOOpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MEHEPAIbI, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOTIAEMbIE, TOILIHBO,
BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NTIPOI'PAMMBI 10 XUMHUHN

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE PE3YNbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs JOCTUTAIOTCS B
XoJe OOy4YeHHMs XUMHH B EIUHCTBE Y4e€OHOW M BOCHUTATENBHOH JEATENbHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMH POCCUNCKUMU COLMOKYJIBTYPHBIMH U AYXOBHO-HPABCTBEHHBIMU LIECHHOCTSMHU, IPUHATHIMU
B OOIIIECTBE MpaBUIaMU U HOPMaMHU TOBEICHHS M CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS
U COLMaIN3aluu 00yJaronInxcs.

JIMYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYUAIONIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMM M PACHIMPEHHE OIbITa JEATEIIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpuoTHYECKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACIEIUIO,
MOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKH B JKM3HU COBPEMEHHOTO OOIIeCTBa, CMOCOOHOCTH BIAIETh
JIOCTOBEpHOUN MH(POpPMAIIHE O TIEPEIOBBIX JOCTIKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBHJIaX MEXKJIMYHOCTHBIX OTHOUIEHUH B KOJIJIEKTHBE,
KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHO-MCCIIeIOBATEIHCKON, TBOPUECKOM
U IpYTUX BUJAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOU NEATEILHOCTH TIPHU BBITIOJIHCHUH
y4eOHBIX, TO3HABATEIbHBIX 3a7a4, BBIOJHEHUH XUMHYECKUX DJKCIEPUMEHTOB, CO3JaHUH Y4eOHBIX
MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIIM B TIPOIECCE ATOM y4eOHOM NesTeNbHOCTH,
TOTOBHOCTH OIIEHHMBAaTh CBOE TOBEJACHHWE M TIOCTYNKH CBOMX TOBApUINEH C TIO3WUIMM HPABCTBEHHBIX H
MPaBOBBIX HOPM C YIETOM OCO3HAHHMSI TIOCTIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA

MHPOBO33PEHUECKHE TPEACTABICHUS O BEIIECTBE W XHMHUYECKOM pPEaklUu, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH W COCTABJISIFOIIME OCHOBY JUIsI TIOHMMAaHUS CYIIHOCTH Hay4IHOU
KapTUHBl MHUpA, TPEACTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUSA MPHUPOJBI, B3aUMOCBS3SIX
YeJIOBEKa C MPUPOTHOU CPEOH, O POJIM XUMHUHU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;



M03HABaTENIbHbIE MOTUBBI, HAIIPAaBJIEHHBIE HA MOJTYYEHHE HOBBIX 3HAHUI MO XMMUHU, HEOOXOIUMBIE
s oObsCHEHUS HAOMIOAAeMbIX MPOLIECCOB U SIBJICHHUM, MO3HABaTeNbHOM, WH(GOPMAIMOHHON H
YUTATENIbCKOM KYJIbTYpbl, B TOM YHCJE HaBBIKOB CaMOCTOSITEIbHOW pPabOThl ¢ y4eOHBIMH TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHUUYECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOy4eHHI0 U TMO3HAHHIO, JII0OO3HATEIbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHONM M  HCCIEAOBATEIbCKOM JIEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIPaBJIEHHOCTH U YPOBHS O0y4YEHUS B ajbHEHILIEM;

4) popMHUpOBaHUSI KYJIbTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/J0pPOBBI0, YCTAHOBKHM Ha
3I0pOBBIM 00pa3 >KWM3HU, OCO3HAHWE TMOCIEACTBUA W HENpPUSTHE BPEAHBIX MPUBBIYEK (YIOTpeOIeHHs
aJIKOTOJIs, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COONIOICHUS MpaBHil 0€30MaCHOCTH NPU OOpPAIICHUU C
XMMHUYECKUMHU BEUIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS

UHTEpEC K MPaKTHYECKOMY M3YyUeHHUI0 Mpodeccuil U TpyAa pa3uyHOro poja, YBaKEHHE K TPYAY U
pe3yibTaTaM TPYLOBOM JAEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHHs NPEIMETHBIX 3HAHUU I10
XMMHHW, OCO3HAHHBIA BBIOOP WMHIUBUAYAIBHOW TPACKTOPHHU TPOJODKEHUS OO0pa3oBaHUs € Yy4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMHHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIEIIHON
npodeccHoHaNbHOM AEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B
npodeCCHOHATIBLHOM cperie;

6) IK0JIOTNYECKOT0 BOCTIUTAHMUS:

9KOJIOTHUYECKHU 1e1ecO00pa3HOe OTHOLICHHE K MPUPOJIE KaK MCTOYHUKY >KU3HH Ha 3emiie, OCHOBE eé
CYLIECTBOBAHMSI, IMOHMMAaHHME LIEHHOCTH 3JI0pOBOr0 M Oe3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (DPM3UYECKOMY U MCUXUIECKOMY 3JI0POBBIO, OCO3HAHHUE [IEHHOCTH COOJIOICHUS
npaBuiI 0€301TaCHOTO MOBEACHHS ITPH PadOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUX, YTPOXKAIOMINX 3/10POBBIO
W SKU3HH JIIOJICH;

CHOCOOHOCTH TPUMEHATh 3HAHHS, IMOJy4YaeMble MPH HM3YYEHUH XUMHH, JUIsI DPELICHUS 3a1ad,
CBSI3aHHBIX C OKPY)KAIOIIEH NPUPOJHOM CPEHOil, ISl TMOBBIIMIEHUS YPOBHS SKOJOTMYECKOW KYJIBTYpHI,
OCO3HaHUs IN100aIbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM U MyTel MX pelIeHHs TOCPEICTBOM METOJI0B
XUMHUHU, DOKOJOTMYECKOrO  MBIIUICHUSA, YMEHUS  PYKOBOACTBOBATbCA WM B  II03HABATEIIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHON MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe meTanpeaMeTHBIX pPe3yIbTaTOB BBIACISIIOT 3HAUUMBIE A1 (OPMUPOBAHUS MUPOBO33PEHUS
oOIIeHay4HbIe TOHATHS (3aKOH, TEOpHSs, MPHHIIMI, TUNOTe3a, (akT, CUCTeMa, MPOIecC, IKCIEPUMEHT U
JpYyToe.), KOTOPbIE MCIOIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MpEeJIMEeTax M MO3BOJISIOT Ha OCHOBE
3HAHUW U3 ATHX NOpeaMeToB (OpPMHUPOBATH MPEACTABIECHUE O LEIOCTHOW HAyyHOW KapTUHE MHpa, U
yHHUBEpCAIbHbIE Yy4eOHbIEe NEeHCTBUS (TO3HABAaTENbHBIE, KOMMYHUKATHUBHBIC, PETYISITUBHBIE), KOTOpHIE
obecnieunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITENIbHOMY TUIAHUPOBAHHMIO U OCYIIECTBIICHHUIO
yueOHOM NeSTENbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornyeckne 1eMCTBUSA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJIEHUSI TP OCBOEHUU 3HAHUW: PACKPBIBATh CMBICI
XUMHUYECKUX TMOHATUN (BBLACNATh UX XapaKTepHble NPU3HAKH, YCTAaHABIMUBATh B3aHMMOCBS3b C JIPYTHMMH
HOHSITI/ISIMI/I), HUCITIOJIB30BAaTh IOHATUSA IJIs1 O6’I)$ICHGHI/I5[ OTACIIBbHBIX (baKTOB 158 SIBJICHPII;'I, BI)I6I/IpaTI) OCHOBaHUA
U KpPUTEpUU [UIsl KIACCU(PUKAIMA XUMHUUYECKUX BEIIECTB MU XHMHUYECKUX PEaKIuid, YCTaHABIUBATH
MPUYUHHO-CTICJICTBEHHBIE CBSI3M MEXIy OOBEKTaMU W3Y4YCHHs, CTPOHUTH JIOTHUECKHUE PACCYXKICHUS
(I/IHJIyKTI/IBHI)Ie, )IC}IYKTI/IBHI)IG, 110 aHaJ'IOFI/II/I), JA€JIaTh BBIBOJbBI U 3aKJIFOUYCHU S,

yMEHHE TPUMEHATh B TpPOLECCe T[O3HAHUSA TMOHATUS (IpeaIMETHble W  MeTalpeIMEeTHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIOIb3YEMbIE B XUMUH, IPE0OPa30BhIBaTh HIMPOKO MPUMEHSIEMbIE B
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XUMHH MOJIENIbHbIE TMpEACTAaBICHUS — XMMHUYECKHI 3HaK (CHMBOJ 3JIEMEHTa), XUMHuYeckas (opmyrna u
YpaBHEHHE XHMHUYECKOM pEaKIHH — MpH pPElIeHUH Yy4eOHO-TIO3HABATEeNIbHBIX 3a7ad, ¢ Y4YETOM 3THUX
MOJICTIbHBIX MPEICTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH U3Y4aeMbIX O0OBEKTOB
— XHMHMYECKHX BEIIECTB M XHUMHUYECKUX pPEaKlMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, HPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U U TPOTHUBOPEYUS B U3yYAaEMBbIX IPOIECCaX U SABJICHUSIX.

Ba3oBble uccienoBarejabcKkue NeicTBUA .

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMS, a TaKXe B
KaueCTBE OCHOBBI [T (DOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

npuoOpeTeHne OmnbiTa 1O IUIAHUPOBAHUIO, OpraHU3allid M TPOBEACHUIO  YUYEHHYECKHUX
SKCIIEPUMEHTOB, YMEHHE HAOII0AATh 3a XOJJOM IPOIIecca, CAMOCTOSTEIbHO TPOTHO3UPOBATh €ro pe3ysbTar,
dbopMynpoBaTh 000OIICHNUS U BBIBOJBI IO PE3yJIbTaTaM IMPOBEAEHHOTO OMNBITA, UCCIICIOBAHUS, COCTABIISATh
oT4€T O MpOoAETaHHOH pabdoTe.

Pa6ora ¢ nundopmanmeii:

yYMEHHE BbIOMpaTh, aHATU3UPOBATH M MHTEPIPETUPOBATH MHGOPMAIUIO Pa3IMYHBIX BHJIOB U (popm
MPEACTABJICHUS, IMOIYyYaeMYI0 M3 Pa3HbIX HCTOYHUKOB (HAy4yHO-TIOMYJsipHAsl JIUTEpaTypa XHUMHUYECKOTO
coJiepKaHusl, CIpaBOYHBIE MMOcoOus, pecypchl MHTepHETa), KPUTHYECKH OLICHUBATh MPOTUBOPEUMBYIO U
HEJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE MPUMEHATh pa3IW4YHble METOJbl W 3alpochl TpU MOHCKE M OTOOpe HHPOpMAIUH H
COOTBETCTBYIOIINX JAHHBIX, HEOOXOJMMBIX JIJIS BBHITIOJHEHHS YYeOHBIX U IMO3HABATEJBHBIX 3a7ad
omnpenenéHHoOro  Tuma, MpuoOpeTeHrue ombiTa B OOJACTH  HMCIHOJIB30BAaHUA  WMH(OpPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIbTYPOU aKTUBHOT'O MCIOJIb30BaHUS PA3IUYHBIX TOMCKOBBIX
CHUCTEM, CaMOCTOSITENbHO BBIOMpATh ONTUMaJbHYI0O (QopMy MpeAcTaBieHUuss uHGOpMalUU U
WUTIOCTPUPOBATH PEIIaeMbIe 3a/1a9M HECIIOKHBIMHU CXEMaMH, JrarpaMMaMHu, IPYTUMHA GopMaMu TpaduKe |
X KOMOWHAIASIMU,

YMEHHE HCIIONb30BaTh U aHAIM3UPOBAThH B Mpollecce Y4eOHOM M MCCIIeq0BaTeNbCKON NeSTEIbHOCTH
MH(OPMALIMIO O BIMSHUM [POMBIILICHHOCTH, CEIBCKOrO XO3sIiCTBa M TPAHCIOPTa HA COCTOSIHHE
OKpY>Karolle MPpUPOJHON CPEBI.

KoMMmyHuKaTUBHBbIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHHUS 33/1aBaTh BOMPOCHI (B X01e Auanora u (WIn) AUCKYCCHH) MO CYIIECTBY 00CYXIaeMOil TeMBlI,
(bopMyInHUpOBaTh CBOM MPENIOKEHNUS OTHOCUTENBHO BBIMOJHEHUS MTPEIJIOKEHHON 3a/1a4H;

YMEHHUS TIPEJICTaBIATh TMOJYYCHHBIC PE3yJbTaThl IMO3HABATEIHHOW JESITEIBHOCTU B YCTHBIX H
MUCbMEHHBIX TEKCTaxX; JeNaTh MPE3CHTAIUI0 PE3YyIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIEPUMEHTA
(;1abopaTopHOro OMbITa, TA00PATOPHON PAOOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHST Y4eOHOTO COTPYJHMYECTBA CO CBEpCTHUKAMH B COBMECTHOW TMO3HABaTENbHON W
MCCIIEIOBATENIbCKON JEATEIbHOCTH TIPU PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX
WHTEPECOB M COTJIACOBAHUS MO3UIINNA (00CYXICHHS, 0OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIUS
COBMECTHBIX JICHCTBHI, OTpeieieHue KPUTEPUEB M0 OIIEHKE KaueCTBa BBITIOJTHEHHON paOOTHI U IPyTHE).

PeryasitTuBHble yHUBepcaJIbHbIE YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITEIbHO OMPEAeNATh IeNd JCATENbHOCTH, IIJIAHUPOBAaTh, OCYIIECTBISTH,
KOHTPOJIUPOBATh W TIPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JCSATEIHHOCTH, BBHIOMpATh Hambosee
s (deKkTHBHBIE CIIOCOOBI pelieHUs] y4eOHBIX M TMO3HABATENBHBIX 3a/1ady, CAMOCTOSTEIBHO COCTABISATH WIIH
KOPPEKTUPOBATh MPEI0KEHHBI AJTOPUTM ACHCTBUN NPHU BHITOJIHEHUHM 3aJlaHUM ¢ Yy4ETOM MOJIy4YEHUs
HOBBIX 3HaHHUI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE MOJYICHHOTO
pesyibTaTa 3asBICHHOW IIEJIM, YMEHHE HCIIOJIb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, TMpejiaraeMble B
YCJIOBUU 3aJJaHUN.

MNPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO O0S3aTENBHOTO COAEpMaHHs, YCTAaHOBIEHHOTO
naHHOUM (enepasbHOM pabodveil MPOrpaMMOi, BBIIEISIOT: OCBOCHHBIE OOYYArOIIMMUCS HAydHBIE 3HAHUS,
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YMEHHS ¥ CHOCOObI JeHCTBHi, cienuduueckue Ui NpeaMeTHON 00IacTu «XUMUsS», BUABI ACSITEIbHOCTH
[0 TIONYYEHUIO HOBOTO 3HAHUS, €r0 HMHTEpHpeTanuy, NpeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IUYHBIX
y4eOHBIX U HOBBIX CUTYalUsX.

K xonmy oOyuenust B 9 kiacce mpeaMeTHbIE pe3yibTaThl HAa 0a30BOM YpOBHE JIOJKHBI OTPaXKaTb

c(OpMHUPOBAHHOCTH Y O0yUAIOUTUXCSI YMEHUI:

® PaCKpbIBAaTh CMbBICI OCHOBHBIX XUMHUYECKUX MOHITUI: XUMHUUECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, IMPOCTOE BEIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb, JIEKTPOOTPULIATEILHOCTb,
CTETIEHb OKHCIICHHS, XUMHUYECKasi peaKIusi, XMMUIECKasi CBA3b, TEIUIOBON 3((EKT peakuuu, MoJb,
MOJISIPHBIH 00BEM, PacTBOp, SJICKTPOIUTHI, HEIJIEKTPOIUTHI, dIEKTPOJIUTHUECKAS JAUCCOLUAIMS,
peakuuu MOHHOTO OOMeHa, KaTaiu3aTop, XMMHUYECKOe paBHOBecHEe, 0OpaTUMBbIe U HEOOpaTHUMbIE
peaKkuuu, OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIIUH, OKHCIUTENb, BOCCTAHOBUTEINb, OKUCIICHHE
U BOCCTAaHOBJICHHME, AJJIOTPONHs, aM(OTEPHOCTb, XMUMHYECKas CBs3b (KOBaJCHTHas, HOHHas,
METaJNINYECKasi), KpUCTAJUIMUECKas pelETKa, KOPpPO3HMsl METalioB, CILJIaBbl, CKOPOCTb
XMMHYECKOHN peakiuu, mpeaeibHo gonycrumas koHuentpanus [1/IK Bemectna;

® WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKHX IMOHSATHM M MPUMEHSATh ATH MOHATHUS IPH
OIMCAaHUU BEIIECTB U UX MPEBPAILCHUM;

® [ICTIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBleHHs (OpMysd BEIIECTB M ypaBHEHUH
XUMHYECKHUX PEaKIIHii;

® OTIPENENATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHUX DJJIEMEHTOB B COCAMHEHMSIX
pPa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMpPENeIEHHOMY KIAcCy COSAMHEHMH 110
dbopMynaM, BUI XUMHYECKOH CBA3M (KOBaJCHTHAs, MOHHAS, METAITNYECKas) B HEOPTaHUYECKUX
COCMHEHUSX, 3aps/l MOHA 10 XWMHYECKOW (opmyre, xapakTep cpeasl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAUHEHUN, THUI KPUCTAININYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA,

e packpbiBaTh cmbici [lepumonumyeckoro 3akona JI. WM. MengeneeBa u JI€MOHCTPUPOBATH €ro
MOHMMAaHMUE: ONMHUCHIBATh W XapaKTepu3oBaTh TaOnuuHyr ¢opmy Ilepuonnyeckoil cucteMsl
XUMHUYECKHUX D3JIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHAsg MOArpymna (A-Tpymnma)» U «mododHast
noarpynna (b-rpynma)», manele u OonblliMe MEPHOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON TaOiHile, C YHCIOBBIMH XapaKTEpPUCTUKaMU CTPOEHHS aTOMOB
XUMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsiji A1pa, o0lIee YUCIIO JIEKTPOHOB U paclipesieIeHue X Mo
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMH B Mpesiesax MajiblX MEpUOJIOB U IIaBHBIX MOATPYII C Y4ETOM CTPOCHUSI UX aTOMOB;

e KJ1acCU(UIMPOBATh XUMUUECKHUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XMMHUECKHE PEaKuu (110
YHCIy U COCTAaBy y4YacTBYIOIMX B PEaKLMU BELIECTB, MO TEIIOBOMY 3((}EKTy, MO U3MEHEHUIO
CTETEHEW OKUCIICHNUSI XUMHUECKHUX AJIEMEHTOB);

® XapaKTepu3oBaTh (ONHUCHIBaTh) OOLIMEe U cHeuu(puyeckue XMMHUYECKHE CBOWCTBA IPOCTBIX MU
CIIO)KHBIX BEILECTB, MOATBEPXkAas ONMHCAHHE MPUMEpPaMHU MOJEKYJISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

® COCTaBIISATh YPAaBHEHHUs DJIEKTPOIUTHUECKON AMCCOLMALMM KUCIIOT, INEJIOYEH M COJEH, MOIHbIE U
COKpaIlléHHbIE YpaBHEHHsI PeaklUi HOHHOTO OOMEHa, ypaBHEHHUs peakIil, MOATBEP)KIAroIInX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3INYHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLnid;

® [[POTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU MPOTEKAHHS
XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHUSX;

® BHIYHCIISITh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa Mo (opMmysie COeAMHEHMs, MacCOBYIO JIOJII0 BeEIleCTBa B pPacTBOPE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHHUIO XUMUYECKOM peaKkIuu;

e coOMIO/IaTh MpaBUJIa TOJH30BAHUS XUMHUYECKOW IMOCYIAOH M J1IaOOpaTOpHBIM 00OpYHOBaHHEM, a
TaKXKe IMpaBuja oOpallleHHs] ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIMSMU O BBIMOJHEHUIO
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71a00paTOPHBIX XUMHUYCCKUX OIBITOB IO MOJYYCHUIO M COOMPAHHIO Ta3000pa3HbBIX BELIECTB
(aMmMmaka M yrieKucioro rasa);

® [IPOBOJIUTH PEAKIIMHU, TTOATBEPIKIAIONINEC KAYCCTBEHHBIA COCTaB PA3JIMYHBIX BEIECTB: PAcIiO3HABAThH
OMBITHBIM MYTEM XJOPUA-, OpoMUA-, WOAUI-, KapOoHat-, ¢ocdar-, cuiImkar-, cyibdar-,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHUS U MOHBI M3YYCHHBIX META/UIOB, IIPUCYTCTBYIOIINE B BOTHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

® IPUMEHSATh OCHOBHBIC ONEPALMH MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 U CHUHTE3, CPaBHEHHE,
00001IIcHrEe, CHCTEMATU3AIMI0, BbISABICHUE MPUYMHHO-CIICACTBCHHBIX CBS3€H — UIS H3y4YCHUS
CBOMCTB BEIIECTB M XHMHUYCCKHX pEaKIMid, eCTECTBEHHO-HAy4YHBIC METOJbl IO3HAHHS —
HaOJII0ICHNE, U3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN ).

PacnpenesieHue yueOHBIX YaCOB 0 pa3jejaM NpOrpaMMbl

KounuecTBo yacos
Ne n/m HaumeHoBaHue pa3jiesioB U TeM KoHTpoIbHEIe IpakTuueckue
MPOrpaMMbl Bcero
padoTsI padoThI
Pa3znes 1. BenmecTBO U XUMHYECKHE PeaKIUun
11 [ToBTOpeHwue U yriaydieHue 3HaHu| 5 1
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
12 OcHOBHbIE 3aKOHOMEPHOCTH 4
XUMUYECKUX PEaKIui
13 DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. 5 1 1
XUMHYECKUE PEeaKluy B pacTBOPax
Wtoro no pazneny 17
Pa3pen 2. HemeTa/uIbl M HX COeTUHEHU ST
21 OO61mas xapakTepUCTHKA XUMUYECKUX 4 1
aneMmeHToB VIIA-rpymmsl. ["anorenst
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6

COCOUHCHU A

OOmast XxapakTepUCTHKa XUMHYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop 7 1
U UX COCIMHEHHUS

OOmast XxapakTepUCTUKa XUMHYECKUX
2.4 aneMeHToB IVA-rpynnsl. Yriepon u 8 1 2
KPEMHHI ¥ X COCANHECHUS

Wroro no pazneny 25
Pa3pnen 3. MeTauiibl U MX COeIMHEHUS
3.1 OO01mure CBOMCTBA METAIOB 4
3.2 Bakneinine MeTaIbl U UX COSIMHEHUS 16 1 2
Wroro no paznery 20
Pazgea 4.‘ XuMus 4 OKpY:KaoLas cpeaa
41 BemectBa u Marepuansl B )KU3HU 6 1
YeloBeKa
Wroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I1O 68 5 -
I[TPOT'PAMME
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TemaTnyeckoe MIAHMPOBAHUE YUeOHOT0 MPeAMeTa

Ne Oomasn Yacsl
AyauropHast
n/ Ha3Banue Tembl yuyeOHast CaMOCTOSITE/Ib
HArpy3ka .

n HArpy3Ka HOM padoThI
Pa3nen 1. BemecTBO M XMMHYeCKHe PeaKIuu 17 9 8

1.1 | IloBTOpenue u yriaydaeHue 3HAHUI OCHOBHBIX 5 3 9
pa3jenoB Kypca 8 kiacca

1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 1
xumuueckux asiemenToB J[. . Meneneera

2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 1 1
XUMHUYECKUX AJIIEMEHTOB MEPBBIX TPEX NEPHOJIOB

3 Knaccudukanust 1 HOMEHKIIaTypa 1 1
HEOPTraHWYECKUX BEIIECTB

4 Bunpr xXuMHueCKOU CBSI3U U TUIIEI 1 1
KPUCTAJUTMYECKUX PEHIETOK

5 Kontponbnas pabora Nel mo teme «IloBTopenue
U yriyOJieHue 3HaHUI OCHOBHBIX pa3JIelioB Kypca 1 1
8 Kyacca»

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 9 5
peakumii

6 Kiaccupukanust XMMUYECKUX PEAKIIHHA 110 1 1
pa3IMYHbBIM PU3HAKAM

7 [TonsiTve 0 CKOPOCTU XMMUYECKOM peaKkuu.
[IoHsATHE O TOMOTE€HHBIX U I€TEPOTrE€HHBIX 1 1
peaKIusIx

8 [TonsaTne 0 xumMu4eckom paBHOBeCUHU. DaKTOPHI,
BJIUSIIONINE Ha CKOPOCTh XUMUYECKOM PeaKuu 1 1 1
MOJIOKEHUE XMMHUYECKOTO PABHOBECHS

9 OKHMCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH 1 1

1.3 | DJIeKTpOJIUTHYECKAS TUCCOIHALIHS. 8 4 4
XuMHYEeCKHE PeaKlH B PacTBOpax

10 | Teopwust AMEKTPOTUTUIECKOMN TUCCOITHAIIHN. 1 1
CuInpHBIE U CJIa0BIe AJIEKTPOJIUTHI

11 | MouHble ypaBHEHHUsI peakuid 1 1

12 | Xumudeckue CBOICTBa KUCIOT M OCHOBAHUI B
CBETE MPEACTABICHUIN 00 JIEKTPOTUTHICCKOM 1 1
JTUCCOLIMAITUT

13 | Xumudeckue cBOICTBa coJeii B CBETE
MIPEICTABICHHH 00 AJIEKTPOITUTHIECKOM 1 1
JTUCCOLIMAITIU

14 | Ilonsarue o ruaposmse conen 1 1

15 | O6obmenue u cucreMaTu3alus 3HaHu| 1 1

16 | [IpakTrueckas padora Ne 1. «Pemenne 1 1
SKCHEPUMEHTAIbHBIX 3a7a1)»

17 | KontponbHas pabota Ne2 o teme
«INEeKTpOoIUTUYECKAs TUCcCoralnsl. XUMUYECKUE 1 1
pEeaKIu B PACTBOPAX»
Pa3nen 2. HemeTa/uibl M HX COeIMHEHUS 25 12 13

2.1 | O0mas xapaKkTepuCcTHKAa XMMHYECKHX 4 3 1
3jieMeHTOB VIIA-rpynnsl. I'anorenst

18 | O6mas xapakTepuCcTHUKa raloreHoB. XUMHUYECKUE 1 1
CBOMCTBA Ha IIPUMEPE XJI0pa

19 | XnopoBogopon. ConsiHasi KUCIOTa, XUMUYECKUE 1 1
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CBOICTBa, MOJIy4€HUE, IPUMEHEHUE

20

[IpakTuyeckas padora Ne 2 o teme «llomyuenue
COJITHOM KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY»

21

Brrunciaenus mo YPaBHCHHUAM XUMHUYCCKUX
peaKuHﬁ, CCJIM OAVIH U3 pCarcHTOB J1aH B HU30BITKE

2.2

O0mast XapaKTepUCTUKA XUMHYECKHX
3jeMeHTOB VIA-rpynnsl. Cepa u eé
coe/IMHEeHM

22

OO61as xapakTepucTka 31eMeHToB VIA-rpynmbl

23

AnnorponHsle Moaudukanuu cepsl. Haxoxnenue
cepsl U €€ COCIMHEHMI B IpUpoae. XUMUUECKUE
CBOICTBA CEPbI

24

CepoBoaopoi, cTpoeHHE, GU3HUECKUE U
XMMHYECKHE CBONCTBA

25

Oxcunet cepol. CepHas KHCIOTa, GU3HUECKUE U
XMMHYECKHE CBOWCTBA, TPUMEHEHHE

26

XHUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
IPOMBIIIJIEHHOTO CI10c00a MOJIY4YEeHUsI CepHON
KHMCJIOTBL. XMMHYECKOE 3arpsi3HEHUE
OKPYXKaIOIEeH Cpelibl COETMHEHUSIMHU CEPhI

27

Brrunciienne MaccoBoil 101 BBIXOJA MTPOAYKTA
peakuuu

2.3

OO0mas XapaKTepUCTHKA XMMUYECKHX
3JIeMeHTOB VA-rpynnbl. A30T, ¢pochop 1 ux
COCTUHECHHS

28

OO61as xapakTepUCTUKA 3JIEMEHTOB V A-TpyIIIbI.
A30T, pacnpocTpaHeHue B IpUpoje, GU3nuecKue
Y XMMHYECKHE CBOICTBA

29

AmMHak, ero pu3n4ecKue 1 XMMUYECKHe
CBOMCTBA, IOJIY4YEHUE U IPUMEHEHUE

30

[Tpaktuyeckas padora Ne 3 o teme «Ilonyuenue
aMMHaKa, U3y4E€HHE €r0 CBOMCTBY

31

A3OTHAas KUCIOTA, €€ (PU3NUecKue U XUMUYECKUE
CBOWCTBA

32

Hcrnionbs30BaHre HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPAJIbHBIX y100peHuil. XuMHUecKoe
3arpsAI3HEHUE OKPYXKAIOLIEH Cpeibl COCTUHEHUAMU
aszora

33

®ochop. Okeun dpocdopa (V) u pochopnas
KHCJIOTA, (1)I/I3I/I‘-ICCKI/IC U XUMHWYCCKUEC CBOI\/'ICTBa,
TIOJTyYCHUE

34

Hcnonb3oBanue gochaToB B KauecTBe
MUHEPATBHBIX YI0OpeHU. 3arpsi3HeHue
npupoaHoii cpenbl hocharamu

2.4

OO0mas xapakTepucTUKa XUMHYECKUX
37eMeHTOB IVA-rpynnsl. Yriepoa u KpeMHUMH
U UX COCAMHCHUSA

35

VYriepon, pacipocTpaHeHUE B IPUPO/IE,
busnyecKkue 1 XMuMHUYECKHE CBONCTBA

36

Oxcunpl yraepoja, ux (pusnueckue U XUMH4YeCKHe
CBOICcTBa. DKOJIOTHYECKUE MPOOIEMBI, CBS3aHHbBIE
¢ okcuaoM yraepona (IV)

37

VYroapHasg KUcioTa u €€ coJin
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38

[IpakTtruueckas padora Ne 4 mo teme "[lomydenne

yriekucioro ra3za. KauecrsenHas peakius Ha 1 1
KapOoHaT-HOH"
39 | IlepBoHavanbHbIE MOHATHS 00 OPTaHUYECKUX 1 1
BEIECTBAX KAK O COSAMHEHUAX YIiIepoaa
40 | KpeMHuU# 1 €ro cCOeIMHEHUS 1 1
41 | Ilpaktuueckas pabora Ne 5. Pemenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 1
«Baxxaeniue HeMeTauIbl U UX COSTUHCHUS)
42 | KontpoinbHas pabota Ne3 o teme «Baxknermue 1 1
HEMETAJUIBI U UX COCAUHCHHUS
Paszgea 3. Merajiibl M MX COCAUHEHHUA 20 8 12
3.1 | Oomme cBoOiicTBA METAJLIOB 4 1 3
43 | O06mas xapakTepucTUKa XUMHYECKHX 2JIEMEHTOB
— MeTajIoB. MeTamandeckas CBA3b U 1 1
MeTaJUTMYeCcKasi KPUCTAIUIMYECKas peméTKa.
Ddu3nyecKrue CBOMCTBA METAJIIOB
44 | XuMHYeCKHE CBOICTBA METAJIIOB. 1 1
DNEKTPOXUMHUYECKUH psii HAIPSHKEHUH METaJIIOB
45 | O6urue crnocoObl monyuyeHus MeTaoB. CriaBhl.
Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUAX 1 1
PEaKIMi, €CIIM OJIMH U3 PEareHTOB COJICPIKHUT
pUMECH
46 | IlonsTHE O KOPPO3UU METAIIOB 1 1
3.2 | BaxHeiinue MeTAJIBI U UX COeANHEHUS 16 8 8
47 | lllemounHbIe METAIUIBI 1 1
48 | Okcuapl ¥ THAPOKCUIBI HATPUS U KAJIUS 1 1
49 | IllenouyHo3eMeNIbHBIE METAJIBI — KAIbIUNA K 1 1
Mar"Hum
50 | Baxwueiimme coOeTMHEHUS KaTbIIUS 1 1
51 | O6oOmmeHue u cucTeMaTH3aI s 3HaHUH 1 1
52 | XKécTKocTh BOJIBI U CIOCOOBI €€ YyCTpaHEHUs! 1 1
53 | [Ipaktuueckas padora Ne 6 mo Teme "KEcTkocTh 1 1
BOJIbl U METO/IbI €€ YCTPaHEHHUS"
54 | Amromununi 1 1
55 | AMdoTepHbIe CBOICTBA OKCHJIA U THIPOKCHIA 1 1
56 | XKeneszo 1 1
57 | Okcunpl, THAPOKCUABI U conu xene3a (I1) u 1 1
xenesa (111)
58 | O0o0OIIEeHEe ¥ cCHCTEMAaTH3aIUsT 3HAHUH 1 1
59 | Ilpaktuueckas pabora Ne 7. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME 1 1
«BaxkHeime MeTallIbl U UX COSAUHCHHMS
60 | BerancieHus o ypaBHEHUSIM XUMHUYECKUX
peaxIuii, eCIu OJJMH U3 PEareHTOB J1aH B U30BITKE 1 1
WJIM COJIEP>KUT NPUMECH. BBIYMCIIeHHsT MacCOBOM
JIOJTU BBIXOJIa TPOAYKTA PEaKIIuU
61 | O0oO0IIEHNE U cUCTEMATU3ALMs 3HAHUI 1 1
62 | KontposnbHas pabota Ned4 o Teme «BaxHeiinue 1 1 1
METAJIJIbI U UX COEIMHEHUS
Pa3nen 4. Xumusi u okpykawnias cpeia 6 3 3
4.1 | BemecTBa H MaTepHAJIbl B KH3HH YeJ0BEKA 6 3 3
63 | BemecTBa m MaTepHaibl B MOBCETHEBHON YKH3HU 1 1
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YCIO0BCKa

64 | XuMuueckoe 3arps3HeHHUE OKpYXKaroIeH cpeibl 1 1
65 | Posb XuMuUM B pelIeHNH SKOJIOTHYECKUX MPoOIIeM 1 1
66 | O0o0OIIEHE U cucTeMaTH3alus 3HaHUI 1 1
67 | IlogroroBKa K HTOrOBOW KOHTPOJIBHOM paboTte 1 1
68 | Mtorosas KOHTpOJIbHAS paboTa 1 1

HToro yacon 68 34 34
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