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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO oOIero oOpasoBaHus (yriryOJEHHBIN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LETbI0 OKa3aHUsT METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOe PEMETHOE COIeP)KaHne, €T0 CTPYKTYPY 110
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHocTe oOywaromuxcsi. B mnporpaMme 1Mo XHMHM — YYUTHIBAKOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOydYaroIIUXCs, Ha NPOAOKEHHE OOY4YeHHs Ha YpPOBHE CPEIHETrO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTAX peHIeHHUs TI00aTbHBIX MPOOIEM YCTONYHUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupOBaHUS KYJIbTYpPbl IUYHOCTH O0YHAIOIIUXCS, MX OOMIel U (YHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIENIOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUNA O €IMHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM STAIrlOM B
(GbOopMHUPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIUMHUCS CHCTEMbI TIEPBOHAYAILHBIX MOHSATUH XHUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU W
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTr0 moaxoja k e€ mizydeHuto. ColiepaHU€ CKJIAQJbIBACTCS W3 CHUCTEMBbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHsI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETHKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee N3yUYCHHBIX YUEOHBIX MPEIMETOB: OKPY KAFOIITHI
Mup, ouosiorusi, pusuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[Iporpamma OCHOBHOTO 00I1Iero 00pa3oBaHUs MO XUMUU (YyTrIyOJEHHBIN
YpPOBEHb) OpPHUEHTHpPOBAHA HA COXpaHEHHE (PYHIAMEHTaJLHOTO XapakTepa
oOpazoBaHus, cHenuuku y4yeOHOTrO MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydyeHHss Ha CJeAylolleM YpoBHE oOpa3oBaHusd. B mporpamMme 1Mo XUMHHU
peanu3yeTcsl pa3BUBAIOIIAS U MPAKTUYECKAs HAIMPABICHHOCTh OOYyUCHUS XWMUU,
mupdepenunanys  oOydeHus,  BKIOYaromas  NpoQUIbHYIO  MOATOTOBKY
OoOydJarommxcss M TMOCJEAYIoNee CaMOOMpPEEICHINEe B BbIOOpPE HaIpaBICHUS
oOy4deHHs B IpO(UITBHBIX KJIaccax.



YrnyOnéHHoe uW3ydeHHEe XHMHHM ~ CIIOCOOCTBYET  peaiu3aluu  3ajad
po(hecCHOHANBFHOM OPUEHTAIIMU M HAIIPABJICHO Ha MPEA0CTaBICHHE BO3MOXHOCTH
KKIOMY OOydYaromemycsi NpOSIBUTh CBOM HWHTEJUIEKTyallbHbIEe U TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOJIOJKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM €SI TEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B 00Pa30BATENbHBIX OPTaHU3ALUAX, PEATU3YIOIIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOaéHHOro, MpPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHMUsl.

OOpazoBaTenbHble (PYHKIIUM XUMHUHU, U3y4aeMON Ha yriyOJICHHOM YpPOBHE,
peanu3yloTcsi B mporecce GopMUpOBaHUS 3HAHUI OCHOB XMMHMUYECKON HAayKH Kak
00JacTi COBPEMEHHOT'O €CTECTBO3HAHUS, OOJIACTH MPAKTHYECKON NEeATEIbHOCTH
YyeJl0oBeKa M OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajada ydeOHOro
IpeIMETa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BAXKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAYKH, B MNPHUOOIMIEHHMH K HAyYHBIM
METOJaM TMO3HAaHMUS TPU H3YUYCHUM BEIIECTB M XUMHUYECKUX PEaKIUi,
(GbopMHpPOBaHUY U PA3BUTUHU MTO3HABATEIILHBIX YMEHUN U CIIOCOOOB JIEATEILHOCTH U
UX TPUMEHEHHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIHCKON
NEeSATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enyn u3ydeHUs: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA Pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEH KyIbTYPHI.

M3y4yeHne XMMHUM HAPaBJICHO Ha JTOCTUIKEHUE CIIEIYIOIUX LIEIIeH:

(GbopMHpOBaHWE HMHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI JIJIi TOHUMAHUSI XUMUUYECKON CTOPOHBI
SBJICHUI OKPY>KAIOIIEr0 MUpPa, OCBOECHUE SI3bIKA HAYKH;

NpUOOIICHUE OO0YydYaroluXcsi K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCIIEIOBATENbCKOM  NIESITENIbHOCTH, K  HAy4YHbIM  METOJaM  [O3HaHUf,
dbopMupoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K M3YyUEHUIO XUMUU;

dbopmupoBaHue  00mIe  (QPYHKIMOHAIBHOM W €CTeCTBEHHO-HAY4YHOU
IPAaMOTHOCTH, B TOM UYHCII€ YMEHUU OOBSICHATH U OLCHUBATHh SIBJICHUS
OKPY’KAIOUIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YyUYCHHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B MIOBCETHEBHON KU3HU U TPYAOBON
NEATEIbHOCTH;



pazBuTHE y OOydYaronmuxcsi HWHTEpeca K H3yYeHHIO XUMUH U chepam
NESATETbHOCTH, CBS3aHHBIM C XHUMHEH, MOTHBAIUMS K OCO3HAHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABICHHOCTH JAITBHEHUIIIETO 00yUeHUS;

OCO3HAHHE IIEHHOCTH XMMHMYECKUX 3HAHUU B KM3HU YEJIOBEKA, IOBBIIIICHUE
YPOBHSI DKOJOTHYECKON KyIbTYpbl, HENPHUSATHE IEHCTBUH, NPUHOCSIIIMX BpE.
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KTI0UEBBIX KOMIETEHIINH ), HEOOXOIUMBIX JJIsI pa3IMYHBIX BUJIOB JIE€ATCIIBHOCTH.

Ha yriny6nénnoe u3ydeHue ydeOHOTo npeamera « XuMus» oTBoauTcs mo 102
gacoB B 8 u 9 knaccax (3 yaca B Hezelno), Bcero 204 gaca 3a ji8a roja oOy4eHwusl.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
HMCTOPUU BO3HHUKHOBEHHS U PA3BUTHS XUMHU. XUMHUSA B CUCTEME HayK. Tema u
BemecTBa. @U3NYECKUE U XUMUYECKUE CBOMCTBA BEIIECTB. ArpEeraTHble COCTOSTHUS
BemIeCTB. [loHATHE O TEOPETHYECKHX M SMIIUPUYECKUX METOJAX ITO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHuss 0 HAyYHOM IO3HAHUU HA AMIIUPUYECKOM
ypOBHE: HaOI0JIeHHEe, U3MEPEHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, BBIYHCIICHUE.
[IpencraBiienust 0 HAyYHOM MTO3HAHUU HA TEOPETUYECKOM YPOBHE: HayuHbIE (DaKThI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOJHBIEC BOJIbI, TOPHBIC TOPOIbI U MUHEPAIIBI. [[OHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoOsl pasznenenus cMeceid. OuncTka BEUIeCTB.

BemecTtBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Mertainnel 1 HemeTasuibl. BelecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas hopmyna. BareHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OnpeneneHrue BaJE€HTHOCTH SJEMEHTOB IO
(dbopmynam OMHAPHBIX COEIUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHHM
[0 BAJEHTHOCTU 3JIeMEHTOB. OTHOCHUTENBbHAsA aToMHasg Macca. OTHOCHUTENbHAs
MOJEKYJIsIpHas Macca. MaccoBast 101 XMMHYECKOTO J3JIEMEHTA B COEAUHEHHUH.
Haxoxnenue npocreiinieii ¢opMyIibl BEIIECTBA 0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KosmmuecTBo BemectBa. Moiib. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl W 4YHCJIa CTPYKTYPHBIX €IWHUI[ BellecTBa. PacueTsl mo Qopmynam
XAMUYECKUX COeAMHEHUN. MoJsipHas Macca CMeCcH BelecTB. MoJibHast 07
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUe U XUMUYECKUE SBJICHHS. XUMUYECKas PEAKLHSA U €€ NMPU3HAKH.
VY ClI0BUS MPOTEKAHUSI XUMUYECKUX pEeakIMi. 3aKOH COXPAHEHHUSI MaCChl BEILIECTB.
AToMHO-MOneKysipHas Tteopusd. KuszHb M aestenpHocTh M.B. JlomoHOCOBa.
XUMUYECKHE ypaBHEHHS. TUIBI XUMUYECKUX PEAKIUN (COCIUHEHUS, PA3JIOKEHHUS,
3aMmeleHusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHHSIM.



OKCHEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TMpaBujiaMud paboTbl B Ja0OpaTopud W TIpHUEMaMu
oOparieHus ¢ 1abopaTopHbIM 000pyAoBaHueM. 3ydenue u onucanne Gu3nuecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BEUIECTB — METANIOB M HEMETaJUIOB.
HabGmronenue gusnueckux (MiaBlieHUE BOCKA, TasHUE JibJla, PaCTUPAHUE caxapa B
CTYIIKE, KWIIEHHE€ W KOHJIEHCAallUs BOJbI) M XHUMHUYECKHX (TOpEHUE CBEYH,
IIPOKAJIMBAHUE MEAHOU MPOBOJIOKHU, B3AMMOJECUCTBHE COABI WIM MEJIa C COJISHOU
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM 1 MOJIb.
HaGmiogenne u onucaHue TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuuin
(pa3noxeHue caxapa, B3aUMOJECHCTBUE CEPHOW KHUCIOTHI C XJIOpUAOM Oapus,
MOJIYYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMo1€CTBUE
xene3a ¢ pactBopom conu Meau (I1). M3yuenue crioco0oB pasaenenusi cmeceit (¢
IIOMOILBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, JTUCTUIUISLIAS,
xpomarorpadus), NPOBEACHUE OUYMCTKU IMOBapeHHON conu. Habmonenue u
ONMCAHNE ONBITOB, WILTFOCTPUPYIOIIMUX 3aKOH COXPAHEHUS MACCHI.

Baskneiinmue npeacTaBuTe M HEOPraHNYECKUX BelleCTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3oB. CocTraB BO3ayxa. 3aKOH
ABorampo. MomsipHblii 00bEM ra3oB. OTHOcUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIUSAX.

Kucinopon — snemMeHT M mpocToe BemecTBo. HaxokaeHue kuciopona B
npupojie, pU3nUecKrue U XUMUYECKUE CBOMCTBA (PEaKlMy TOPEHUsI U OKUCIICHNUS).
[Iponiecchl okucneHus B kuBoiMl mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
CriocoObl Mmoy4YeHus: KUCI0poia B Jad0paTOpuu U NPOMBIIUIEHHOCTH. [loHsTHE O
karanu3arope. KpyroBopor kucinopona B mpupone. O30H — amioTpomnHas
Moaupukanus kuciaopoa. O30HOBBIN CIIOH, €r0 3HAYSHHE J1JI5 )KUBBIX OPTaHU3MOB.
Pazpymienne 030HOBOrO Ciosl.

TennoBolr 3p(}EeKT XUMHUYECKOW peakUuuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- U JHJOTepMHUYECKUE peakuuu. TormBo. VMcnonp3oBaHue yrisi 1 METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonsarue o mapHukoBoM 3pdexre.

Bonopon — aneMeHT u mpocroe BemecTso. Haxoxaenue Bogopoaa B IpUpozeE,
duznyecKkue U XMuMHUYECKUE CBOICTBA, MPUMEHEHHUE, CIoco0b! nmonyueHus. [lonsrue
0 KHCJIOTaxX " coJisix. Mcronp30BaHue BOJOPOa B KAYECTBE TOILJIMBA.

Bona. ®usnueckue coicrBa BoAbl. Boma kak pacrBoputrenb. PacTBOpBIL.
HacpllieHHbIE 1 HEHACBILIEHHBIE pPacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJIE.
®dakTophl, BIUAIOIIME HAa PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HbIX BEIIECTB.
Crioco0bl BbIpaKe€HUsI KOHLIEHTPALMKA PACTBOPOB: MAccoBasi J0JIsI paCTBOPEHHOTO



BEILIECTBA, MOJIAPHAsl KOHIIEHTpaius. Poiib pacTBOpOB B MpUPOAE U B KHU3HU
YyeJoBeKa.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapoiHas HOMEHKIATypa OKCHAOB. TpHUBUAIbHBIC
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIeHiCTBUE C BOAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOACOJECPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanus kucinor. MexayHapoaHas HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOJEICTBHE ¢ METAJJIaMU, C OKCUJAMU METAJIJIOB, OCHOBAHUSIMH U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHnoBanus. Knaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPHUMbIC
OCHOBaHUA. MexXayHapoIHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHui. Illenoun, ux cBoMCTBa (B3aMMOACHCTBHE C KHUCIOTHBIMH OKCHIAMH,
KUCJIOTaMH U COJISIMU) M CIOcoObl mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHUYECKUE CBOMCTBA (B3aUMOICUCTBUE C KUCIOTAMH U IIEI0YaMu) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa cojier. TpuBHanbHble Ha3BaHUs coer. PU3NYECKUEe U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha NMpUMEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTpe/IeTICHUE COAep KaHusl KUCIOpOa B BO3IyXE;

MOJIy4eHHe, COOMpaHue, paclio3HABaHUE U N3YUEHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIICHUsI TOPESHHUS;

O3HaKOMJIEHUE ¢ 00pa3IaMu OKCUIOB U OMKMCAHUE UX CBOWCTB;

noJiy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOICTB BOJIOPOJIA
(ropenue);

B3aMMOJeicTBrE Bofopoaa ¢ okcuaom meau (11);



UCCIIEIOBAaHHE OCOOCHHOCTEM pPAacTBOPEHHS BEIIECTB C  PA3IUYHOU
pPacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MOJIIPHOW KOHUEHTPALMEN
PaCTBOPEHHOI'O BELIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMU (HATPUEM U KaJIBIIEM);

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3anMoaencTusa okcuaa meau (l1) ¢ pactBopoM cepHOIl KHCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

NOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

peuIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jiemeHTOB /I. U. MenaesieeBa

Crpoenne atromoB. XuMuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaKIuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. [loHsTHE O
rpynnax (CeMencTBax) CXOJIHBIX 3JEMEHTOB: IEJOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaxX, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux snemeHToB J[. WM. MenneneeBa. Koporkoneprnognas u
JUIMHHONepuonHas Qopmbl Tabmuubl «llepuoanueckas cucreMa XUMHUYECKHX
anemenToB /. 1. MenneneeBay. [lepuoast u rpynisl (A- u b-rpymibrn).

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otombl. PagmoakTUBHOCTS.
DNEeKTpOHbL. DJNEKTPOHHAsI OpOMTab. DHEPreTUYECKHEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpAllMU W AJICKTPOHHO-
rpaduyeckue ¢Gopmysbl atroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEeK aTOMOB
nepBbIx 20 xumudeckux 35eMeHToB [lepnognueckoi cucremnl 1. . Menneneena:
pacmpesiefieHde 53JIEKTPOHOB 0 SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
opoutansm. Guznueckuit cmpica [lepuoanyueckoro 3aKoHa.

3aKOHOMEPHOCTM HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 10 IpynnaM 1 nepuogam. Mismenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XMMHUUYECKHUX 3JIEMEHTOB B MEPUOJAX U



rpynmnax. XapakTepUCTHKAa XWUMHUYECKOIO 3JEMEHTa [0 €ro MOJOXKEHHIO B
Ilepnonnueckou cucreme 1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u Ileproandeckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buibl XuMHUYECKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBS3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrammueckue u amopHble BemecTa. TUIbl KpUCTAUNIMYECKUX PEHIETOK:
WOHHAs1, aTOMHAsl, MOJIEKYJISIPHASI U UX XAPAKTEPUCTUKH.

Crenens okucienus. Onpenenenre cTerneHeil OKUCICHUsI aTOMOB B OMHApHBIX
coeIMHEHUAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIeHHA. Oxuciaurenn M BoccTaHoBHUTenu. CocCTaBlIeHHE
YpaBHEHUH MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI U pPACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEJIMPOBAHUE CTPOEHUS MOJIEKYJI IpPU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IPOBEICHUE  ONBITOB, WUIIOCTPUPYIOIIMX HPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKuil (TOpeHUE, peakuy pa3ioKeHUs, COSTUHEHMS).

MesxknpeaMeTHble CBI3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSTUH, TaK ¥ TIOHATHM, IPUHATHIX B OT/AEJIBbHBIX €CTECTBEHHBIX HayKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TMPOIIECC), HAYYHBIN (aKT,
TUIIOTE3a, TEOpUs, 3aKOH, AaHajlu3, CHHTE3, KiacCUpUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETT.

®uzuka: sBIECHUA MNPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
(bu3nueckue BEIMYMHBI, EJMHMIBI H3MEpPEHHs, O0O0bEM, Macca, arperaTHbie
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTDOCHHE
ra3oB, XUAKOCTEH W TBEPAbIX (KPUCTAUIMYECKUX) TEJ, AJIEKTPUUYECKUU 3apsl,
KOJIMYECTBO TEIJIOTHI.

buonorus: 6uocdepa, porocunTes, mporeccbl 0OMeHa BEILECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPO/IbI, TOJIE3HbIC
VICKOIIa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHE TEXHOJOTUH, ChIPhE,
KOHCTPYKIIMOHHBIE MaTE€pPUAIbI.



[VDIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA30BAHUS (YT JIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOrPAMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs JOCTUTAIOTCA B X0/€ OOyYEHHs
XUMUU B €IUMHCTBE Yy4eOHON M BOCHHUTATENILHOM MACSATENBHOCTU OOpa30BaTEeIbHOW OpraHU3allMd B COOTBETCTBHH C
TPaJAUIIMOHHBIMU POCCUMCKUMU COIUOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMH, MIPUHATHIMU B OOIIIECTBE
npaBWJIaMlM M HOPMaMU TOBEJICHHUSI U CIIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUSA, CaMOPAa3BUTHSA W COIMATU3ALUU
00yUaronmxcs.

JIMYHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW TO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTAIIMN U PACIIMPEHUE ONBITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

MPOSIBJICHUE IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HAYYHOMY U MCTOPUUYECKOMY HACJIENIUIO,
MOHMMAaHKE 3HAYCHUSI XUMUYECKON HaYKH U TEXHOJOTUH B )KU3HU COBPEMEHHOT'0 OOIIECTBA, B Pa3BUTUM IKOHOMUKHU Poccuu
Y CBOETO PETUOHA;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTABICHUE O COLMAJIBHBIX HOPMaxX M MPaBWIaX MEXKIMYHOCTHBIX OTHOIICHHM B KOJUJICKTHBE, MPOSBICHUE
KOMMYHUKATUBHOMN KyJbTYpPbl B pa3HOOOPA3HON COBMECTHOM JIEATEILHOCTH;

CTpeMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOTIOMOIIY B TIpoliecce yueOHON U BHEYUYEeOHOH eI TeIbHOCTH;

TOTOBHOCTh OIIEHUBATh CBOE MOBEJECHUE U MOCTYIKU CBOMX TOBAPHILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM
C YUYE€TOM OCO3HaHUSI MOCIEACTBUM MOCTYIKOB,;

3) popMUpPOBAHUSA HIEHHOCTH HAYYHOI' O MIO3HAHUS:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMHUUYECKOUN peaKIluu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U HEOOXOIUMBIE JIJIsi MOHUMAHUS CYIIIHOCTH HAyYHON KapTHUHBI MHUPA;



OCO3HaHUE IIEHHOCTH HAyYHOTO MO3HAHUA JJI1 Pa3BUTHUS KAXKJIOTO YeJIOBEKa U MPOU3BOJUTENBHBIX CHII 00IIECTBa B
LEJIOM, POJIM U MecTa HayKu «XHUMHUS» B CUCTEME HAyYHBIX MPEACTABICHUNU O 3aKOHOMEPHOCTSAX Pa3BUTHUSA MPUPOIbI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKON CPENOM;

Mo3HaBaTelibHas MOTHUBAIMS M MHTEpEC K OOYYEHHUIO0, TOTOBHOCTh M CIOCOOHOCTh K CaMOpPa3BUTHUIO H
caM00Opa30BaHUIO, K UCCIIEI0BATEILCKON JAEATEIBHOCTH, K OCO3HAHHOMY BBIOOpPY HaIpaBJICHUS M YPOBHS JaJIbHEUIIIETO
oOyJeHUS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH XU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBbIO, YCTAHOBKA Ha 3/I0POBBII 00pa3 *KU3HHU,
OCO3HaHHUE TOCJIEACTBUM W HENPUATHE BPEAHBIX MPUBBIYECK (YHNOTPEOJICHHUS] aJKOTOJs, HAPKOTUKOB, KYpPEHHS),
HEOOXOIMMOCTH COOJIO/IEHHS TMpaBUil O€30MacCHOCTH MPH OOpPAIIEHUH C XMUMHUYECKUMHU BEIIECTBAMU B YYEOHBIX U
YKU3HEHHBIX CUTYaIUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE IIEHHOCTHOTO OTHOIIEHHUS K TPYJIOBOM JEATEILHOCTH KaK €CTECTBEHHOM MOTPEOHOCTH YeIOBEKa U K
UCCIIEIOBATENBCKOM 1eATEIbHOCTH KaK BHICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

pa3BUTHE UHTEpeca K NpodeccusiM, CBSI3aHHBIM C XMMHUEH, B TOM 4YuCie K nMpodeccusM HaydHOU cepbl, 0CO3HAHUE
BO3MOXHOCTH CaMOpeaIn3aluu B 3Toi cdepe;

6) ’K0JI0TrNYeCKOTr0 BOCIIMTAHUSA:

OCO3HaHUE HEOOXOAMMOCTH OTHOILEHUS K IPUPOJIE KaK HCTOUHUKY >KU3HHU Ha 3eMJie, OCHOBE €€ CYILleCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJIOTHUECKOW KYJIbTYpbhl: MPUOOPETEHUE OMbITA TJIAHUPOBAHUS TMOCTYIKOB M OILIEHKH X
BO3MOYHBIX TIOCJIEJICTBUIN JJI OKPY>KAIOIIEH Cpe/ibl; OCO3HAHKE II00aTBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTen
WX pelIeHUsl; CIIOCOOHOCTh MPUMEHATh 3HAHUS, MOJIydaeMble MPHU W3YyUYCHUH XUMWH, JUIsl pElIeHUs 3a/1ad, CBSI3aHHBIX C
OKPYXaroUen CpeIof; aKTUBHOE HENPUSATHE JICUCTBHUM, MPUHOCIIINX BPEI OKPYKAIOIIEH CPEIe; OCO3HAHHUE CBOEH POJIU KaK
TpaXJaHWHA U MOTPEOUTENST B YCIOBHUSX B3aUMOCBS3U MPUPOIHOMN, TEXHOJIOTHUECKONW U COLUAIILHOM Cpesl; TOTOBHOCTD K
YYaCTHUIO B IPAKTUUYECKOMN AEATETbHOCTH SKOJIOTMYECKON HAIIPABICHHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHbIe pe3yabTaThl 00yUYaIONIUXCs, OCBOMBIINX MPOTrPaMMY [0 XMMHH OCHOBHOTO 00IIero o0pa3oBaHus,
BKJIFOYAIOT:

YCBOEHUE MEXIMCLMIUIMHAPHBIX (MEXNOPEIMETHBIX) IMOHATUN, OTPaXKAIoIUX MaTEpPHATIbHOE E€AUHCTBO MHpa U
IPOLIECC MMO3HAHUS (BELECTBO, CBOMCTBO, SHEPTHUS, SIBJICHHUE, HAYUYHBIN (PAKT, 3aKOHOMEPHOCTb, TMIIOTE3a, 3aKOH, TEOPHS,
HaOJII0/ICHUE, U3MEPEHUE, UCCIIEI0BAHUE, SKCIIEPUMEHT U JPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YUYEOHBIMH JE€UCTBUSAMU (ITO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH, PETYJIATUBHBIMU),
BaYKHBIMU ISl TOBBIILIEHUS 3(P()EKTUBHOCTH OCBOCHHMSI COJIepKaHUsl yueOHOro npeamera, ((OpMUPOBAHHS KOMIIETEHLIUM, a
TaK)Ke MPOEKTHO-UCCIIEI0BATENIbCKON AESATEIbHOCTH 00yUaIoIUXCsl B Kypce XUMUU;

CHOCOOHOCTh UX MCIOJIb30BaTh B y4eOHOI, MO3HABATEIbHON U COLUAJIBHOM MPAKTUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂme HeﬁCTBHﬁ

ba3oBble Jiornueckue AeMcTBUA:

YMEHHUSI UCTOJIb30BaTh MPUEMBI JIOTMYECKOT'O0 MBIIUICHUSI IPU OCBOSHUM 3HAHUMW: PAaCKpPBIBATH CMBICI XUMHUYECKUX
MOHATUM (BBIJEIATh UX CYIIECTBEHHBIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBSI3b C APYTUMU MOHSATUSIMH); aHAJU3UPOBATh,
CpaBHHMBATh, 0000IIaTh, BBIOMpPATh OCHOBAaHMUS ISl KIacCH(UKAIMA M CUCTEMaTH3allUd XHMHYCCKHX BEIISCTB H
XUMHUYECKUX PEAKIIUH; YCTaHABIMBATh MPUYNHHO-CIIC/ICTBEHHBIC CBS3H MEXKIY 00BEKTaMHU U3YUCHUS, CTPOUTD JTOTHUECKHUE
paccyxaeHus (MHAYKTUBHbBIC, IETyKTUBHBIE, TT0 aHAJIOTHH); TIpeiaraTh KPUTEPUU U BBISIBIISITH OOIIIME 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B U3YyUaEMbIX MPOIECCAX U SBJICHUSIX; MPOBOAUTH BHIBOABI M 3aKJIIOUCHUS; YMEHUSI PUMEHSTH B MPOIIECCe
MO3HAHUS TOHATUS (MPEIMETHBIE M METalpeIMETHbBIC), CHMBOJNYECKUE (3HAKOBBIC) MOJICIH, MCIIOJIb3yeMbIe B XUMUH,
peo0pa3oBLIBATH MOJIETHHBIC MMPEJCTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 2JIEMEHTA), XUMUYecKast (popMyJia U ypaBHECHHE
XUMHUYECKON PEAKIMU — TPH PEIICHUU y4eOHBIX 3aJad; C YYETOM JTHUX MOJEIBHBIX TMPEJCTaBICHUN XapaKTepHU30BaTh
M3y4yaeMble XUMUUECKHE BEIIECTBA U XUMUUECKHE PEAKITUH.

Ba3oBble ucciaenoBarejbcKue 1eiicTBUA (METOAbI HAYYHOI0 TO3HAHUS BEIIECTB U SIBJICHU):

YMEHHUS IPUMEHSATHh METO/Ibl HAYYHOT'O MO3HAHUS BEIIECTB U SIBJICHUI Ha YMIUPUYECKOM U TEOPETUUECKOM YPOBHSIX B

y4eOHOM TT03HABATEIHHOM M MPOEKTHO-UCCIIEIOBATEIHCKON ACATEIBHOCTH;



YMEHUSI MCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B Ka4€CTBE MHCTPYMEHTA MO3HAHUSA U CAMOCTOSITENBHO CTaBUTh
BOMPOCHI; aHATTM3UPOBAThH (DAKTHI, BBISIBISTE U POPMYITUPOBATH TPOOIIEMY, ONIPENETATh 1IeIb U 3a/1a4, COOTBETCTBYIOIINE
pelIeHuto MPoOIeMbl; MIPeAaraTh ONUCaTeNbHYI0 WIH OOBSICHUTEIBHYIO TUTIOTE3Y U OCYIIECTBIISTh €€ MPOBEPKY; YMEHUS
MPOBOJUTh HU3MEPEHUS HEOOXOAMMBIX MapaMeTpOB, BBIUMUCICHUS, MOJEIUPOBAHHE, HAOMIOACHUS M SKCIEPUMEHTHI
(peanpHbIE M MBICIECHHBIC), CAMOCTOSTEILHO MPOTHO3UPOBATH PE3YIbTaThl, (HOPMYyIHUpPOBaTH 000OIIEHUS U BBIBOJBI IO
pe3ysbTaTaM MPOBEJECHHOTO OIbITa, HCCIEIOBAHUS, COCTABIISITh OTYET O MPOJIETaHHOW padoTe;

Pabora ¢ undpopmaunmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3NIMYHBIX UCTOYHHUKAX MHGOpMaUu (Hay4YHO-TIOMYJIApHAs JIMTEpATypa XUMHUECKOTO
COJIep’KaHusl, CIpaBOYHbIE 1MocoOusi, pecypcsl MHTepHeTa); aHaIM3upoBaTh MHPOPMAIIUIO U KPUTUYECKU OLIEHUBAThH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTh, OTOUPATh U UHTEPIPETUPOBATH HH(POPMALIHIO, 3HAUUMYIO JUISl peLICHUs] y4eOHON
3a/layd; YMEHHUS NPUMEHITh pa3Iu4Hble METOJAbl U (POpPMYJIHMpOBATH 3alpOChl IPH MOMCKE U OTOOpEe HH(POPMALIHH,
HEOOXOIMMOW JIJIsl BBIMIOJIHEHHSI YYEOHBIX 3a/a4; HMCHOJb30BaTh MH(POPMALMOHHO KOMMYHUKATHUBHBIE TEXHOJOTHUU WU
pa3IMyYHbIe TOMCKOBBIE CUCTEMBI; CAMOCTOSITENILHO BEIOUPATh ONTUMANIbHYIO (OpMY IIpe/icTaBiIeHUs MH(OPMALUHU (CXEMBI,
rpauKu, 1uarpaMMsbl, TaOIMIIbI, PUCYHKU U Ipyrue (OpMbl); YMEHHUS UCIIOJIb30BATh HAYUYHBIN S3bIK B KAUECTBE CPE/ICTBA
paboThl ¢ XUMHUYECKONH MHPOPMALIUEH; TPUMEHATh MEKIPEAMETHBIE ((PU3HUECKUE U MATEMAaTUUYECKUE) 3HAKU U CUMBOJIBI,
dbopmyinbl, abOpeBUATypbl, HOMEHKJIATypy, MCIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE CPEICTBA
HaIJISTHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

1) ymenus oOmieHus (MMCbMEHHON ¥ YCTHOM KOMMYHUKAIIHH ):

NPEJICTaBIISTh MOJyYE€HHBIE PE3YIbTaThl I03HABATEILHOU ACSITENFHOCTH B YCTHBIX U TUCHbMEHHBIX TEKCTaX; MyOIMYHO
BBICTYTNATh C MpPE3EHTAIMEN pe3yJbTaTOB BHIMOJIHEHHUS] XUMUUYECKOTO 3KCIEPUMEHTa (MCCIIEI0BATENbCKOM 1a00paTOpHOU
WIM TIPAKTUYECKON pabOThl, y4eOHOTO MPOEKTA); B XOJI€ Auaiora u (W) IUCKYCCUM 33JaBaTh BOMPOCHI IO 00CYyX AaeMO
TE€ME M BBICKA3bIBATh UJEH, (DOPMYIHPOBATH CBOU MPEITOKEHHUS OTHOCUTEIHHO BBIMOIHEHUSI IPEAJIOKEHHOM 3a/1a4H.

2) yMeHHUs yueOHOro COTpyIHUYECTBA (FPyNIOBasi KOMMYHUKAIHU):



y4acTBOBATh B IPYIIOBBIX (hopMax pabOThI: MJIAHUPOBATH OPTraHU3AIMIO COBMECTHOM PabOThI, OMPEIEINIATH CBOIO POJIb,
pacmpenenaTb 3aJayd MEXIy WICHAMHU TPYMIbl; BBIIOIHATH CBOIO YacTh PabOThl, KOOPAUHUPOBATH CBOU JCHCTBHS C
JNCHUCTBUSIMU JIPYTUX YICHOB KOMAaHJbl, OMPEAENATh KPUTEPUU MO OIEHKE KauecTBa BBHIMOJHEHHOW pabOTHI; peliaTh
BO3HHKAIOIIKME MPOOJieMbl HA OCHOBE ydeTa OOIIMX MHTEPECOB M COIIACOBAHUSI IMO3UIIUMA, Y4aCTBOBATH B OOCYKJICHUH,
00MeHEe MHEHHSIMU, «MO3TOBOM IITYpME» U JPYTruX (popmMax B3auMOJCHCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

OBnajicHNEe YHUBEPCAIBHBIMU YUYEOHBIMU PETYISTUBHBIMU JEUCTBUSIMHU BKIIIOYAET Pa3BUTHE CaMOOpraHU3alluH,
CaMOKOHTPOJISl, CAMOKOPPEKIIMH, B TOM YHCJIE:

YMEHUS peniaTh yueOHbIE U UCCIIEI0BATENLCKHUE 33/]Ja4l: CAMOCTOSITEIIbHO BHIOMPATH CIIOCO0 pPelIeHus yueOHOM 3a1aun
(cpaBHHMBATh HECKOJILKO BapUaHTOB PEIICHMS], BEIOMpPATh Hanbosee MOAXOSIINA C yUeTOM CaMOCTOSITEIHLHO BBIIEIEHHBIX
KPUTEPUEB), TIIAHUPOBATH CBOIO pabOTy MPH PEIICHUU YUCOHOM MIIM UCCIE0BATENbCKOM 3a/1aun; HA OCHOBE MOJYYEHHBIX
pe3ynbTatoB GopMyaupoBaTh 000OIIEHUS U BBIBOIbI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCOB; aHAIU3UPOBATH
pe3yJbTaThl: COOTHOCUTH CBOM JICUCTBUSI C MUIAHUPYEMBIMH pE3yJibTaTaMU, OCYIIECTBISATh CAMOKOHTPOJIb JI€SITEILHOCTH;
KOPPEKTHPOBATH CBOIO JIEITENHHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTPAMMBI 110 XUMUK OCHOBHOT'O OOIEro 00pa3oBaHus Ha yriayOJeHHOM YPOBHE
UMEIOT 00I1Iee COAEPKATEIBHOE AP0 C MPEIMETHBIMU pe3yIbTaTaMH 0a30BOI0 YPOBHS, COTJIACOBAHbI MEXAY COOOM, UTO
MO3BOJISIET PEATU30BbIBATh YIUIYOJICHHOE M3Yy4YEeHHE KaK B paMKaxX OTAENbHBIX KJIACCOB, TaK M B paMKax peaju3aliu
UHIMBHUIYAJIbHBIX 00pa30BaTeNbHBIX TPAEGKTOPUN, B TOM YHMCIIE MCIOJB3Ys CETeBOE B3auMojelcTBue opranusanuu. Ilo
3aBEpUICHUM peau3allii MpOrpamMMbl YIIIyOJIEHHOTO YpPOBHSI OOydYaroluecss CMOTYT JeTajllbHee OCBOMTh MaTepual,
OBJIAJIETh PACHIMPEHHBIM KPYTroM MOHSATUH U METOJIOB, pPeIlIaTh 3a/1a4i 00JIe€ BBICOKOIO YPOBHS CJIIOKHOCTH.

[IpeameTHbIE PEe3yNbTAThl BKIIIOYAIOT: OCBOCHHUE 00YYAIOUIMMUCS HAYYHbIX 3HAHWUH, YMEHHUIN U crocOOOB AEHCTBUH,
CHeUpUUECKUX ISl IPEIMETHON 00J1aCTH « XHUMHUSD»; OCHOBBI HAYYHOTO MBIIUICHUS; BUABI JEATEIBHOCTH MO MOTYYECHHUIO



HOBOTI'O 3HaHHUS, €r0 UHTEPIPETALMH, PEOOPA30BAHUIO0 U TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U PEAIbHBIX KHU3HEHHBIX
YCIIOBHAX; 00€CTIeYnBaOT BO3MOKHOCTh YCIEIIHOTO 00yUeHHs Ha CIIEAYIOIIEM YPOBHE 00pa30BaHusl.

K xoniy oOyuenus ¢ 8 knacce y odyqarouierocs OyayT cpOpMUpPOBaHBI CIIEIYIONIUE TPEAMETHBIC PE3yIbTaThl H3yUCHUS
XUMUH Ha YT1yOJEHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHATHI: aTOM, MOJIEKYJId, XUMUYECKUN 3JIEMEHT, METAJIJI, HEMETAIIL,
JJTOTPOIHS, MPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, CMECh (OTHOPOJIHAS U HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHAS
aTOMHAas U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas JOJII XUMHUYECKOTO AJIEMEHTA B
COEAMHEHUU, MOJISIPHBIN 00BEM, OTHOCUTEIbHAS TNIOTHOCTh I'a30B, OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, aM(OTEPHBIN OKCHUJI,
amM(pOTEpHBIA THAPOKCU, XUMHUUYECKAs peakIius, KiacCupuKaIus peakiui: peakiiui COeANHEHUS, PEaKIIuu Pa3I0KEHUS,
peakiMy 3aMelIeHus, peakiui 0OMeHa, 9K30- U IHAOTEPMUUYECKUE PEaKInU; TEIIoBor 3(h(EKT peakiuu; siApo aroMma,
AIIEKTPOHHBIN CJION aToma, aTOMHasi OpOUTalb, paANyC aToMa, XMMUYECKasi CBS3b, MOJISIpPHAS M HEMOJIApHAasl KOBaJECHTHAs
CBsI3b, HOHHASI CBSA3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBasi J0Jisl BellecTBa (MPOIEHTHAsI KOHIIEHTpAllUs) B pacTBOpE,
MOJIIpHAsl KOHIIEHTpAILMSl BENIECTBA B PACTBOPE; BJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEIN U
BOCCTAHOBUTENM, OKHUCIIEHUE W BOCCTAHOBIICHUE, OKHUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU, METOJ 3JIEKTPOHHOTO
OajaHca;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MMOHATUN U MPUMEHSTH 3T MOHITHUS MIPU OMUCAHUU BELIECCTB
Y UX TIPEBPALICHU;

HCITOJIb30BATh XUMHUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaKITUi;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, CTENIEHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX
COCTMHEHMSIX, MPUHAJIC)KHOCTh BEIIECTB K OMPEICIEHHOMY KJIacCy COeUHEHUH 10 (hopMysiaM, BUbI XUMHUECKOU CBSI3H
(KOBaJICHTHOW U MOHHOM) B HEOPTaHUYECKUX COCTUHCHUSIX;

PACKpBIBaTh CMBICII 3aKOHOB COXPAaHEHUsS MacChl BEIIECTB, MOCTOSIHCTBA cocTaBa, llepuogmueckoro 3akona I. U.
MeHnieneeBa, aTOMHO-MOJIEKYJISIPHOW TEOpHUH, 3aKOHA ABOTAJIpO U €ro CJIEACTBUM, MPEICTABICHUN O HAYYHBIX METOAaX
IIO3HAHHUS, B TOM YHUCJIE SIKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAAX UCCIICIOBAHUS BEIIECTB U U3YUYECHHUSI XUMUYECKUX
peakuuii;



JEMOHCTPHUPOBATh NOHUMAHUE MEPHOJUYECKON 3aBUCUMOCTHA CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX MOJOKEHHS B
[lepnognueckon cucreme:

OMKCHIBATh U XapaKTEPU30BaTh TaOIMuHy0 (opmy lleproauyeckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB: pa3iinyaTh
NOHATUA «riaBHas noarpynmna (A-rpymma)» u «modounas noarpynna (b-rpymma)», «mMamble mepuoab» U «OosbLINE
NEPUOABLY;

COOTHOCUTh 0003HAaYEHUs1, KOTOpble MMEIOTCS B Tabnuie «llepuoanueckas cucreMa xumudeckux annemeHTos J. U.
MenzeneeBay, ¢ YUCTOBBIMHU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sijpa, ooiee
YHCIIO JIEKTPOHOB U PACIPEAEIIEHUE UX O ANEKTPOHHBIM CJIOSM);

OOBSCHATH CBSA3b IMOJIOKEHUS diieMeHTa B llepuoanueckoil cucteme ¢ pacHpelesieHueM 3JEKTPOHOB 110
HHEPreTUUECKUM YPOBHSM, OJYPOBHIM U OpOUTANISIM aTOMOB IIEPBBIX YETHIPEX MEPHOJIOB;

KJIaCCU(PHUIIMPOBATh XUMUYECKHE IJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XMMHUUECKUE PEAKIHH (10 YUCITY U COCTABY
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, I10 TEINIOBOMY 3(PQeEKTY);

XapaKkTepu30BaTh (OMUCHIBATh) (QU3NYECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX M CIIOXKHBIX BEILECTB: KHUCIOPOJa,
BOJIOPO/ia, BOABI, OOIINE XMMHUUECKHE CBOICTBA OKCUIOB, KHCIIOT, OCHOBAHUMN U COJIEH, TEHETHUECKYIO CBSA3b MEKy HUMH,
NOATBEPKIasi IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

OMKCHIBATH POJIb KUCIOPOAA, BOJOPOAA U BOJABI B MPUPOAHBIX MpoIleccaX, B )KUBBIX OpraHU3Max, X NPUMEHEHHUE B
Pa3IMYHBIX OTPACISAX MPOMBILIIIEHHOCTH, BO3MOKHOE MCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSCHATP U TPOrHOZUPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa U CTPOEHMS, BO3MOKHOCTH
IIPOTEKaHUsI XMMUYECKUX MTPEBPAILICHUN B Pa3JIMUHbIX YCIOBHSIX;

BBIUHCIIATh OTHOCUTEIbHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MOJIIPHYIO MAacCy CMECH, MOJIBHYIO JOJIIO
XUMHUYECKOTO JIEMEHTA B COCAUHEHUHU, MACCOBYIO JIOIK0 XMMHYECKOrO 3JIEMEHTa Mo QopMylie COCAUHEHHS, HAXOAUTh
npocTeinyio (opMyIly BElIecTBa 0 MaCCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MOJISIPHYIO KOHILIEHTPALMIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHHSIM XUMHUYECKOW PEAKIINH;

NPUMEHATh OCHOBHBIC OIEpallMd MBICIUTENbHON JAESITeIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHUE, 0000IIeHue,
CHUCTEMAaTHU3AIINI0, KJIacCU(UKAIIMIO, BbISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — JJIi U3YUYEHHUS] CBOMCTB BELIECTB U
XUMHUYECKUX pEaKIMil, €CTeCTBEHHO-HAy4YHbI€ METOJIbl TO3HaHUS — HaOMIOJEHUE, H3MEpPEHHE, MOJECIMPOBAHUE,
HKCIEPUMEHT (peajbHbIN 1 MBICIICHHBII ) — 1711 OCBOEHUS Y4EeOHOTO COJEpIKAHUS;



pPacKphIBaTh CYIMIHOCThH MPOIIECCOB OKHUCICHUS W BOCCTAHOBIICHUS, COCTABIISATh YPABHEHUS MPOCTHIX OKUCIUTEIHLHO-
BOCCTAHOBUTEIBHBIX pEeaKUid (METOJOM AJIEKTPOHHOTO OanaHca);

YCTaHABJIMBATH CBSI3U MEXAY PEATbHO HAOIIOAeMBIMA XUMUYECKUMH SIBJICHUSIMU M MPOIIECCAMU, TIPOUCXOIAIIAMU B
MaKpO- U MUKPOMHUPE, 0OBSICHATH MPUYUMHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XUMUUYECKHE 3HAHUSI CO 3HAHUSIMU JIPYTUX
y4€OHBIX MPEIMETOB;

cOOJTI0IaTh TpaBIIIa Oe30macHOM paboThI B Ja0OPATOPUH TIPH UCITOIH30BAHUN XUMHUIECKOU TTOCY/IBI 1 000PYI0BaHUS,
a TarKe IMpaBuja OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHU C WHCTPYKIIUSMH BBHITIOJHEHHUS J1a00PaTOPHBIX OMBITOB H
MPAKTUYECKUX PadOT MO TMOJYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOJAOPOAA U KUCIOPOA), MPUTOTOBICHUIO
PacTBOPOB C OMPEIEICHHOW MAacCOBOM JI0JIEM pacTBOPEHHOTO BEIIECTBA, PEIICHUIO SKCIEPUMEHTAIBHBIX 3374 M0 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUNY;

JEMOHCTPHUPOBATH BJIAJICHHE OCHOBAMHU XUMHUYECKOU TPaMOTHOCTH, BKITFOYAIOIIEH YMEHHSI 0€3011aCHOTO OOpaIIeHHSI ¢
BEIIECTBAMH, UCIIOJIb3yEMBIMH B TIOBCEAHEBHOM JKU3HH, a TAK)KE 3HAHWE TIPABHIIT TTOBEJCHUS B IICIISIX COCPEKEHUS 3TOPOBbS
Y OKPYKAIOIIEH Cpeabl.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 5 2
MPAKTUYECKOU JIeSITEIbHOCTH
yeJoBeKa
BemecTBa 1 xuMudeckue
1.2 15 1
peakiuu
Hroro no paszneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
21 Bo3zayx. [lonstue o razax. 15 1 1
' Kucnopon. Oxkcust
Bonopoa. Ilonstue o kucnorax
2.2 6 1
M COMIAX
Bona. PactBopsl. Ilonstue 06
23 P 15 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 14 1 1
HEOPTraHUYECKUX COCTMHCHUI
Hroro no paszneny 50




Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
31 Ilepronnueckas cucrema 15
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue aroma
XuMu4eckas CBS3b.
3.2 OKHUCIIUTEIBHO- 14 1
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Utoro no pazneny 29
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I1O 102 5 6
ITPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipeamer xumun. Ponb XUMUU B KU3HA
qeJIoBeKa

Ddusznyeckre 1 XMMUYECKHUE SIBICHUS

02.09

04.09

[IoHsATHE O TEOPETUYECKUX METONAX
ITIO3HAHUSI B €CTECTBEHHBIX HAYKAX.
Ncrounnku xummudeckoi HHPopMauu

[IpencraBieHus o HAy4YHOM MMO3HAHUM Ha
SMITUPUYECKOM YPOBHE: HAOIIOJICHUE,
U3MEpeHue, SKCIIEPUMEHT, MOJICITUPOBAHHE.
[TonsiTne o metogax paboOTHI C
XUMHYECKIMH BEIIECTBAMH.
OO6opynoBaHue MIKOJIbHOW XUMUYECKON
nabopaTtopuun

05.09

09.09

BXOZLHaH JUArHOCTUYCCKas pa60Ta

[IpakTuueckas padora Ne 1 o reme
"IIpaBuia paboThl B 1a00paTopuu U
npuémsbl o0paleHus ¢ 1abopaTOPHBIM
obopynoBanuem"

YucThle BEleCTBAa U CMECH. CnocoOb1
pa3aciICHUA cMmeceit

11.09

12.09

16.09




[IpakTuueckas padora Ne 2 o reme

8 "Paznenenne cMmeceit (Ha MpuMepe OYUCTKH 18.09
MOBapEHHOM con)"

9 ATOMBI U MOJIEKYJIBI 19.09

10 XUMHUYECKUE AIIEMEHThI 23.09

11 IIpocThle u cnoxHBIE BELIECTBA 25.09
BemectBa MoJIeKyIspHOTO U

12 yIp 26.09
HEMOJIEKYJIIPHOTO CTPOCHHUS
Xumuueckast popmyna. BaneHTHOCTB

13 30.09
aTOMOB XMUMHYECKHUX JIEMEHTOB

14 OrnpezenieHre BAJIGHTHOCTH aTOMOB T10 02.10
dbopmytamMm OMHAPHBIX COCAMHEHUI '
OTtHOcuTeNbHAs aTOMHAs Macca.

15 03.10
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
Brruucnenust oTHOCUTENbHON

16 MOJIEKYJIIPHON MaccChl BEIIECTB, MOJISPHOM 07.10
MaccChl, MacChl BEILIECTB U KOJINYECTBA '
BEILIECTBA
MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B

17 09.10
COCTMHEHUU

18 Haxoxnenue npocreiimieil popmyIbl 10.10
BEII[ECTBA [0 MACCOBBIM JIOJISIM DJIEMEHTOB '

19 KonunuecTtBo BemectBa. Modb 14.10

20 B3anmMocBsI3b KoM4YecTBa, MacChl U YUCIa 16.10
CTPYKTYPHBIX €IUHUIT BEIIECTBA '

21 MomnsipHast Mmacca CMECH BELIECTB 17.10
XUMUYECKUE ABICHUSA. XUMUYECKast

22 21.10

peakiys u €€ MpU3HaKu




23 3aKOH COXpaHECHHS MAaCChl BEIECTB 23.10

24 AToMHO-MoOJIeKyIIsipHast Teopus. KU3Hb U 2410
nestenbHOCTh M. B. JIomoHOCOBa

25 XHUMHYECKUE YPAaBHCHHS 06.11

26 Tumbl XUMHUYECKUX PEaKIIHi 07.11
Pacuérpl 10 XUMHUYECKUM YPaBHEHUSAM

27 KOJIMYECTBA U MACChI HCXOJHBIX BEIIECTB 11.11
WJIM NPOJYKTOB peaKuu
Brprunciienus no ypaBHEHUSIM XUMUYECKOU

08 pPEeaKIMU: KOJIMYECTBA BEIIECTBA, MACChI 1O 13.11
M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
pEeareHToB WK MPOJYKTOB PEaKLUU

29 KonTponsHas padora Ne 1 mo Teme 1411
"BemecTBa 1 XUMHYECKHE peakiuu'

30 Bo3nyx — cmech razos. [Tonsitue o razax. 18.11

31 3akoH ABorajpo. MomnsipHblil 00bEM ra3os 20.11
Brrunciaenus o0n€ma, KoJIM4YecTBa

32 BEIIECTBA ra3a 1o U3BECTHOMY €ro 21.11
KOJIMYECTBY BEILECTBA, 00bEMY

33 OTHOCHUTENLHASA IIOTHOCTD I'a30B 25.11
Ornpezenenne OTHOCUTEIIbHON

34 MOJIEKYJISIPHOM Macchl ra3000pa3HOro 2711
BCII[SCTBA 10 M3BECTHON OTHOCHTEIBLHOMU
INIOTHOCTH
OObEMHBIE OTHOLIEHUS Ta30B MIPU

35 28.11
XUMUYECKHUX PEaKITUIX
Brruncienus o0bEMOB ra3os 110

36 02.12

YPaBHEHUIO XUMUYECKON peaKIuu




Kucnopon — anemeHt u npocroe

37 04.12
BEILIECTBO

38 Oxcupt 05.12
CriocoObI nostyyeHust KUCI0poa B

39 " poa 09.12
71a00paTOpUU U MPOMBIIUIEHHOCTH
[IpakTuueckas padora Ne 3 o reme

40 "Tlony4yenue u coOMpaHue KUCIopoa, 11.12
U3y4YEHUE ero CBOMCTB"
O30H — ajtoTporHas MoauduKaius

41 p nuduKall 12.12
KHCII0pOoJia
TennoBoil 3¢ ekt XxuMu4eckoil peakiuu,

42 TEPMOXUMHUYCCKUE YPAaBHCHUS, 9K30- U 16.12
9H/I0TEPMHUECKUE PEaKIHH

43 TomumBo. Mcnions30Banue yris 1 METaHa B 18.12
Ka4yecTBe TOILUINBA. 3arpsi3HEeHHe BO3AyXa. '
KonTtponbHnas padora Ne 2 o teme

44 OHTP P ! 19.12

Boznyx. Kucinopoa. Oxcuabl

45 Bonopox — »aneMeHT U IpocToe BELECTBO 23.12
CnocoObl nomy4eHus BOAopoJia B

46 i AOPOX 25.12
1ab0paTOPUN U MIPOMBIIIIICHHOCTH
[IpakTuueckas padora Ne 4 o reme

47 "ITonyuenue u cobupanue BOAOpOaa, 26.12
W3y4EHHE €ro CBOMCTB"
[Tonsarue o xkucnorax u consx. Cocras

48 . 09.01
KUCJIOT U COJIeH
Boruncnenus 065EMOB ra3os 1o

49 13.01

YpaBHCHHIO XHUMHYECKOM pCaknuunu




50

51

Brerunciienus no ypaBHEHUSIM XUMUYECKOU
pPEeaKIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa,
MAacCChI 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, 00BbEMY, Macce PeareHTOB Uin
MPOAYKTOB PEaKIUU

AHaNM3 ¥ CUHTE3 — METO/Ibl U3YUECHUS
cocTaBa BOJbI

15.01

16.01

52
53

XUMHYECKHE CBOUCTBA BOAEI

CocTtaB oCHOBaHUH

54

55

56

PactBopsl. PacTBOpHMOCTE BeleCcTB B BOJIE

Haceimiennsie 1 HeHACHIICHHEIE,
KOHIIEHTPUPOBAHHBIE U pa30aBlICeHHbIC
pacTBOPHI

CrniocoObl BbIpayKe€HUS! KOHIIEHTPALUU
pPacTBOPOB: MaccoBas J0Js1 pACTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsl KOHIIEHTPALUs

57

[IpakTuueckas pabora Ne 5 o teme
"IIpuroToBieHNE PAaCTBOPOB C
ONpeeNEHHON MaCCOBOU J10JIEH
pacTBOopéHHOTrO BeniecTa.lIpurorosnenne
PacTBOPOB C ONPEAETEHHON MOJIIPHOU
KOHIIEHTpalueN pacTBOPEHHOTO BelecTBa"

58

BrrunciaeHus ¢ KCIIOJIB30BaHUEM ITOHSTHS
«MacCoBasd A0JI1 BEIICCTBA B paCTBOPCH

59

Borunicnenus ¢ UCronb30BaHUEM MTOHATHS
«MOJISIpHAsi KOHIEHTpaLUs PACTBOPEHHOTO
BEIIIECTBA»




Ponp pacTBOpOB B IPUPOAE U )KU3HU

00 yenoBeka. KpyroBopot Bojbl B pupoie

61 3arpsisHeHUE TPUPOAHBIX BoA. OxpaHa u
OUYHMCTKA IPUPOIHBIX BOI.
Brruncienus ¢ ucnosib30BaHueM rpadukoB

62 PacTBOPUMOCTH JJIsl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

63 Borurcnenus ¢ UCMONb30BAaHUEM MTOHATHS
«MaccoBasi J10JIs1 BEIIeCTBa B PACTBOPE»
Brrurcnenus ¢ UCroyb30BaHHEM T'pa(UKOB

64 PaCTBOPUMOCTH IS PACUETOB
PacTBOPUMOCTH BEIICCTB

65 Kontponbnas pabota Ne 3 o reme
"Bomopona. Bona. PactBopel. OcHoBanus"

66 Oxkcupsl: cocTaB, KnaccupuKaius,
TPUBUAIbHBIE HA3BAHUS

67 [TonyueHne n XuMU4YECKHE CBOMCTBA
OKCHJIOB

68 [TonsiTHEe O TUAPOKCUIAX — OCHOBAHUSAX U
KHCIIOPOJICOICPIKANTUX KUCIIOTaxX

69 du3nyecKkue 1 XUMUIECKIE CBONCTBA
KHUCIIOT

70 [Tony4yenne KUCIOT

71 Knaccudukanus ocHoBaHUH

7 [L&moun, UX CBOMCTBA U CITOCOOBI
MOJTyYCHUS

73 HepactBopumbie OCHOBaHUS, MX CBOICTBA

Y CIIOCOOBI MOTyYEHUS




74

[onsarue 06 aM(pOTEpPHBIX THAPOKCUIAX:
XUMHYECKHE CBOMCTBA U MOIY4YCHHUE.
[IpruMmeHeHne BaXKHEUIIINX OCHOBAHUHN

75

76

77

Counu: coctaB, kinaccuukanus,
TPUBHUAJIbHBIC HA3BaHUS

duznyeckre U XUMHUYECKIE CBOMCTBA
coneit. [lonyuenue comnei

I'eneTnyeckas cBs3b MEKAY KilacCaMU
HCOPraHUYCCKUX COG,Z[I/IHeHI/Iﬁ

78

[IpakTuueckast padora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHMIECKHUX
COEIUHEHUI)

79

Brruncnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIiy: KOJIMYECTBA BEIIECTBA, 00bEMA,
MAaccChl 110 U3BECTHOMY KOJINYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIn
IIPOJIYKTOB PEAKLIUH

80

BI)ILII/ICJ'IGHI/ISI MacCChbI nponyKTa pCaKIII/II/I 10
U3BECTHOU Macce OJTHOTO U3 UCXOTHBIX
BEIIIECTB, B3STOTO B BUJIC PACTBOPA,
COJIEpKAIIETO ONMpeeIEHHYI0 MACCOBYIO
JIOJIO pAaCTBOPEHHOTO BELIECTBA

81

82

KonTponbnas padota Ne 4 o reme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenquHeHni"

[lepnonnueckuii 3akoH. OTKpbITHE
IIepuoanueckoro 3akoHa




83 [epuons! u rpynms! 1
84 OCHOBHBIE CBEICHUSI O CTPOCHUU aTOMOB 1
85 CocTtaB aTOMHBIX S1Ep 1
86 DIIEKTPOHBI 1
87 DJIeKTpOoHHass OpOUTaIb 1
DJEeKTPOHHBIE KOHPHUTYpaIuy U
88 AIIEKTPOHHO-Tpaduueckue GopMyIisl 1
aTOMOB
CtpoeHue IEeKTPOHHBIX 0007I0YEK aTOMOB
89 nepBbiX 20 XUMHUYECKUX DJIEMEHTOB 1
[Tepnoanueckoii cucremsr J1.1.
Menneneena
3aKOHOMEPHOCTH U3MEHEHHS pajnyca
90 ATOMOB XMMHUYECKUX DJIEMEHTOB, 1
METATUYECKHX U HEMETaNTMISCKUX
CBOICTB I10 TPYIIIIaM U TIEPUOIaM
XapakTepucTuka XMMHYECKOTO dJIeMEHTa
91 1o ero noJyioxxeHuto B [lepnoanueckoit 1
cucteme JI.11. MenaeneeBa
92 KoBanenTHas nonsipHasi/HenossspHas CBsA3b
93 Honnas cBs3b
04 TUIBI KPUCTATUTHUECKUX PEHIETOK U UX 1
XapaKTePUCTUKU
95 Crerrenb okuciieHns. OKHCIUTEBHO- 1
BOCCTAaHOBHUTEIIbHBIC PEAKIIHN
96 XUMUYECKUE TIEMEHTH — OKUCIUTENN U 1

BOCCTaAaHOBUTCIIN




CocraBiieHU€ ypaBHEHUN OKUCIUTEIBHO-

97 BOCCTAHOBUTEJIBHBIX PEAKIIHIA, METOJ] 1
3JICKTPOHHOTO OajaHca

98 O0o001IeHNe U CHCTeMaTU3alus 3HAHUN 1

99 Kontponbnas padora Ne 5 mo teme 1
"CtpoeHue aroMa. XMMUYECKas CBSI3b"

101 PesepBHbIil ypok

102 PesepBHblIit ypok

OBILIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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