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MNOACHUTEJIBbHAS 3AIINCKA

[TporpamMMa o XMMHH Ha YpPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsI COCTAaBJIEHA Ha OCHOBE TPeOOBAHMU K Pe3ysIbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTebHOI IPOrpaMMbl OCHOBHOTO 00111ero oOpa3oBanus, mpencraBieHHbx B PI'OC 00O, a takke Ha OCHOBE (heaepanbHO paboueit
NpOTrpaMMbl BOCIIUTaHHS M C Y4ETOM KOHIICNIIMU MperojaBaHus ydeOHOro mnpenmera «XWMHS» B 00pa30BATEIbHBIX OpraHU3aIMIX
Poccuiickoit @enepanuu.

[Iporpamma 1Mo XUMUM Ja€T TPEACTABICHHUE O IIEIAX, OOMIEH cTpaTermu OOydYeHUs, BOCIUTAHUS U PA3BUTH OOYYAIOIIUXCS CPEICTBAMHU
y4eOHOTO TMpenMeTa, YCTaHABIMBAeT OO0S3aTeNIbHOE NPEAMETHOE COAEp)KaHWe, IMpeayCMaTpUBACT pacIpelesieHue ero Mo Kiaccam |
CTPYKTYpPUPOBAaHUE IO pasfeliaM W TeMaM MNpOoTrpaMMbl MO XHUMHH, OIPEICNseT KOJIMYSCTBEHHBICE W KAUECTBCHHBIC XapaKTEPHUCTUKU
COACPpIKaHuA, PCKOMCHAYCMYIO IMOCJICAOBATCIIbBHOCTL HU3YUCHUSA XUMHUH C y‘-IéTOM MCKIPCAMETHBIX WU BHYTPHIIPECAMCTHBIX CB$I3€I>’I, JIOTUKU
y4eOHOTO TMpOoIecca, BO3PACTHBIX OCOOCHHOCTEHW OOYYaroIIUXCs, ONpPEICsieT BO3MOXKHOCTH IpEeaMeTa Ui pealn3alliil TPeOOBaHUH K
pe3ysibTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTeIbHOW IMPOrpaMMBI Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs, a TAaKKe TPeOOBaHWUU K
pe3ysibTataM OOYYCHHsT XHMHUH Ha YpPOBHE II€Jied HW3YyYeHUs MpeIMeTa W OCHOBHBIX BHUIOB Y4eOHO-IIO3HABATEIBHON JIEATEILHOCTH
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHUE XMMHHU CIYKUT OCHOBOH JUIsl (GOPMUPOBaHKSI MUPOBO33PEHUSI OOYUAIOIIEToCs, €ro MPEACTABICHUN O MaTepHAIbHOM €IUHCTBE MHpA,
BKHYIO POJIb UTPAIOT (POPMHUPYEMbIC XUMUEH MPECTABICHUS O B3aUMOIPEBPAILICHUSIX SHEPTUH U 00 SBOJIOLUH BEIIECTB B MIPUPOJIE, O MYTAX
pelieHHus TJI00aBHBIX MPOOJIEM YCTOHYMBOTO pa3BHTHSI 4YEJIOBEUECTBA — CHIPhEBOW, HSHEPreTUYECKOH, MHINEBOH M IKOJIOTHYECKON
0€30IaCHOCTH, IPOOJIEM 3IPABOOXPAHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET peal3alliii BO3MOXKHOCTECH Uil caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYphl JIMYHOCTH, €€ oOmied ¥ (QyHKIHMOHAIbHOU
TPaMOTHOCTH;

BHOCHT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH OOYYaIOIIMXCs, HABBIKOB HMX CAMOCTOSITENLHOW yueOHOU
ACATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX U HUCCICIOBATCIIbCKUX YMCHI/II\/JI, H€O6XOI[I/IMI:IX KaK B HOBCGI[HGBHOﬁ KHU3HU, TaK U B HpO(l)GCCI/IOHEU'ILHOfI
JEeSITEIbHOCTH;

3HAKOMHUT CO CHCHH(bHKOfI HAayYy4YHOI'O MBIIUJICHUWS, 3aKJIaAbIBACT OCHOBBI LCJIOCTHOTO B3IJIsiJa Ha €JUHCTBO INPHUPOALI U YCIOBCKA, ABJIACTCA
OTBETCTBEHHBIM 3TaroM B JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUaIOIINXCS;

CHOCO6CTBy€T @OpMHpOBaHI/IIO OECHHOCTHOI'0O OTHOIICHHA K €CTCCTBCHHO--HAYYHBIM 3HAHUAM, K IPUPOAC, K YCTIOBEKY, BHOCUT CBOU BKJIaJ B
HKOJIOTHUECKOe 00pa30BaHUE 00yJaIOLINXCS.

JlanHble HampaBlieHUss B OOy4YeHUM XHMMHU O0O€creyuBaroTCs Ccreuu(UKoN coaepikaHus Y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS
MEeAarorn4ecky alaTHPOBAHHBIM OTPaXEHHEM 0a30BOM HayKH XMMHHU Ha ONPeIeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHUs OPUCHTHPOBAH HA OCBOCHHE OOYUYAIOIIUMUCS CHCTEMBI MIEPBOHAYATBHBIX TOHATHH
XUMHUH, OCHOB HEOPTaHHMUYECKON XUMHUU U HEKOTOPHIX OT/IEIbHBIX 3HAUUMBIX MOHITHI OpPraHNYeCKON XUMUHU.

CTpyKTypa coJiep:KaHus MPOTrpaMMBbI 110 XUMUHU c(hOpMHpPOBaHA HA OCHOBE CHCTEMHOTO IMOAX0/a K €€ m3ydeHuto. Cosiepikanue CKIIaabIBaeTCs
U3 CUCTEMBI MOHSATUN O XMMHUYECKOM DJIEMEHTE M BEIIECTBE U CHCTEMbI MOHATHH O XUMHUYeCKoW peakuuu. O0e 3TU CHUCTEMBI CTPYKTYPHO
OpTraHHU30BaHbI 11O IMMPUHIUITY ITOCIIEA0BATCIIBHOT'O pa3BUTHUA 3HAaHUH Ha OCHOBE TECOPETUICCKUX HpeI[CTaBJ'IeHI/II\/’I Pa3sHOI0 YpPOBHA:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUCHUA O CTPOCHUHU aTOMA U XUMHUYECKOHU CBA3U,

— MPEJICTaBICHUH 00 ANEKTPOITUTUICCKOM TUCCOIMAIINN BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HAHHS PACCMATPUBAIOTCS Ha OCHOBE SMITUPUUYECKHU MOJYICHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIECIOBATEIHLHO OT
OJIHOTO YpPOBHSI K JIPYrOMY, BBINOJHSS (YHKIMH OOBSICHEHUS U IPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U BO3MOKHOCTEH NPAKTUYECKOTO
MPUMEHEHHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 10 XUMHH CHOCOOCTBYEeT (POPMUPOBAHUIO MPECTABICHUS O XMMHYECKON COCTaBIISIONIEH HAy4YHOW KapTHHBI MUpa B
JIOTHUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOIO OTHOIICHUS! K HAYYHOMY 3HAHUIO U METOJaM IO3HaHUs B Hayke. M3yueHue XuMuu mpoucxoauT
C IPUBJICUCHUEM 3HAHUN U3 paHee N3YUCHHBIX YUeOHBIX MpeaMeToB: «OKpyKamui Mupy», «buosorus. 5—7 kimaccei» u «du3uka. 7 Kiaccey.
[lpy W3y4eHWH XUMHUHU TPOUCXOAUT (HOPMUPOBAHHME 3HAHWNW OCHOB XMMHUYECKOH HAyKH Kak OO0JacTH COBPEMEHHOI'O €CTECTBO3HAHWSI,
MPAKTUYECKON JEATEeIbHOCTH YeJIOBeKa M KaK OJHOrO0 U3 KOMIIOHEHTOB MHPOBOM KYJIbTYphl. 3ajaua y4yeOHOro mpeaMeTa COCTOUT B
(GOPMUPOBAHUN CHCTEMbl XMUMHYECKUX 3HAHMA — BAKHEHIIHMX (AKTOB, MOHATHUN, 3aKOHOB M TEOPETHUECKUX IOJIOKCHUM, TOCTYITHBIX
0000111eHUIT MHPOBO33PEHUECKOTO XapakTepa, si3blka HayKH, B MPUOOIIEHUM K HAYYHBIM METOJaM IO3HAHUS MPU U3YYEHUU BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHUHM U PA3BUTHM MO3HABATEIbHBIX YMEHUW M MX MPUMEHEHHH B Y4eOHO-TIO3HABATEIbHON U yueOHO-
HCCJIEIOBATENHCKOM 1eATeIbHOCTH, OCBOSHUH MPaBUI 0€30IaCHOr0 00pallleHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipu n3y4eHnn XUMHUHM HA YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHus BaXKHOE 3HAUCHUE TPUOOPEH TaKue 1EeH, Kak:

— (opmupoBaHNEe MHTEIUIEKTYalbHO PA3BUTON JMYHOCTH, TOTOBOM K camM000pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOATEIHLHOMY HMPHUHSTUIO
pelIeHHI, CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HU;

— HaIlpaBJICHHOCTh OOyuYeHHUsI Ha CHCTEMaTH4ecKoe MpUOOIIeHHEe OOy4YaroUMXcs K CaMOCTOSTENbHOW IM03HABATEIbHON JEATEIbHOCTH,
HAy4YHBIM METOJIaM MO3HaHU, POPMUPYIOIINM MOTUBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHU;

— o0ecrieueHUe YCIIOBHM, CIIOCOOCTBYIOIIMX TMPUOOPETCHHIO OOYYAIOIIMMHUCS OIBITa Pa3HOOOPa3HOW JEATEIBHOCTH, IIO3HAHUS W
CaMOIIO3HaHUs, KJIFOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIMH ), UMEIOIUX YHUBEPCATbHOE 3HAYCHHE JUIsl PA3JIMYHBIX BUIOB AEITEIbHOCTH;

— ¢opmupoBanue oO0IIeH QyHKIIMOHAIBPHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHUU OOBSCHITH W OLICHUBATH SIBJICHHS
OKPY’KArOIIero MHUpa, UCTIONB3YS 3HAHUS U OIBIT, MTOJIyYeHHbIE MPU U3YYSHUH XUMUU, TPUMEHSATh UX MIPU PEIICHUH MPOOJIeM B TTOBCETHEBHOM
JKU3HH U TPYJIOBOM JCSITEIHHOCTH;

— (hopmupoBaHue y 00y4arONINXCSd TYMAHUCTUYECKUX OTHOILIEHUH, TOHUMAaHUs [IEHHOCTH XUMUYECKUX 3HAHUH JJI BBIPAOOTKU SKOJIOTHUECKH
11eJIECO00PA3HOTO TTOBEACHUS B OBITY M TPYIOBOM JIEATETLHOCTH B IEJISX COXPAHEHUSI CBOETO 37I0POBbSI M OKPYKAIOUIEH TPUPOTHON CPEeIbI;

— pa3BUTHE MOTHUBAlMM K OOYUYEHHUIO, CMOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIUTAaHUIO HA OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX
[IEHHOCTEMN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUIIs M HAMIPaBICHHOCTH JTaJTbHEUIIIEro 00y4IeHUsI.

OO1ee 4ncao 4acoB, OTBEIEHHBIX AJI M3YYEHUS XUMHH Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHMsl, COCTaBIseT B 9 kiacce — 68 yacos (2
yaca B HEJIEINIO).

COILEPKAHUE OBYYEHHUSA 9 KJIIACC

BeurecTBo M XMMHUYeCKas peakmusi

[lepuonnueckuii 3akoH. [lepmoanueckas cucrema xumuueckux sneMmeHtoB JI. M. MenaeneeBa. CtpoeHue atroMoB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBONCTB XMMHUYECKHX DJIEMEHTOB IMEPBBIX TPEX TEPHUOJOB, KaHs, KaJbIlUsid U UX COCIUHEHUNW B COOTBETCTBUU C TOJIOKEHUEM
snemMeHToB B lleproanueckoit cucteMe u CTpOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKOUN CBA3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTALTAYECKON
PELETKU ¥ BUIA XUMUYECKON CBSI3H.

Knaccudukanmuss 1 HOMEHKIATypa HEOPTAHHMYECKHUX BEIIECTB. XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCA K Pa3IUYHBIM Kjaccam
HEOPraHWYECKUX COCAMHEHUH, TeHETUYECKasl CBSI3b HEOPTaHMYECKUX BEIIECTB.



Knaccugukaius XuMHYECKUX pEakIid M0 pa3IMYHBIM MpU3HAKaM (110 YMCIIy M COCTAaBY YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIIOBOMY
3 dexTy, 0 HU3MEHEHHUIO CTENCHEH OKWCICHUS XHMHUUYECKHX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYacTHIO KaTrajau3aropa). OK30- H
OHAOTEPMUYECKUE PEAKLIMH, TEPMOXUMUYECKUE YPAaBHEHUSI.

[Tonsatne o ckopoctu xumuuyeckon peakuuu. IloHsTHE 00 0OpaTUMBIX M HEOOPATUMBIX XMMUYECKUX peakiusx. [IoHATHE O TOMOIreHHBIX U
reTeporeHHbpIx peakuusx. Ilonstue o kartammse. llonsatue o xumuueckoM paBHOBecHU. DaKTOPBI, BIUAIOIIME HA CKOPOCTh XMUMHYECKOU
pEeaKLuy U MOJI0KECHUE XMMHYECKOIO PABHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JICKTPOHHBIA OallaHC OKHCIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLIUHI C HCIIOIb30BAHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 37EKTPOIUTUYECKON AMCCOLUALMM. DJIEKTPOJUTHI U HEINEKTPONUThl. KaTuoHbl, aHMOHBI. MexXaHHW3M JUCCOLMAlMM BEUIECTB C
pasIMYHBIMKM BUJAMU XUMUYeCKO# cBs3u. CreneHpb aucconuanu. CUIbHbIE U CIIA0bIe 3IEKTPOIIUTHI.

Peakunu noHHOTO OOMEHa. Y CJI0BUS IPOTEKaHUS PEAKIUii HOHHOTO OOMEHa, TIOJIHbIE U COKpAIIEHHBIC HOHHBIC YpaBHEHUS peakiuii. CBOHCTBa
KHCJIOT, OCHOBAHUI U COJiell B CBETE MpeacTaBIeHU 00 3JeKTpoauTHdeckoil auccounanuu. KauecrBenHsle peakiuu Ha HOHBL. [loHsATHE O
TUAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPHCTALUTHYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB — METAIOB M HEMETaUIOB (TpaduTa U aimasa), CIOKHBIX
BEIIECTB (XJOpHJA HATpusl), HCCIEAOBAaHHE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOW peakuu OT BO3ACHCTBUS DPA3IUYHBIX (PAKTOPOB,
UCCJICIOBAaHUE JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, IpOLecca AUCCOLMAIMM KHUCIIOT, Ienodel U coied (BO3MOXKHO HCIIOJIb30BaHHE
BUJICO MAaTepHallOB), MPOBEJCHUE ONBITOB, WILIOCTPUPYIOIIMX IPU3HAKU MPOTEKaHUs peakUui HMOHHOro oOMeHa (oOpa3oBaHHME OCAIKa,
BbIJICJIEHUE ra3a, 00pa30BaHKUE BO/bI), ONBITOB, WILTFOCTPUPYIOIIUX TPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (ropeHue, peakun
pa3ioKeHusl, COENMHEHUs), pACIO3HABaHHWE HEOPraHMUYECKHUX BEIIECTB C IOMOIIbI0 KAaYeCTBEHHBIX pEaKIMi Ha HOHBI, pELICHHE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUSA

OO0mrast xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE cTeneHn okuciaeHus. CTpoeHue U (pU3MUecKue CBOIMCTBA
MPOCTBIX BEIIECTB — TaJOreHOB. XMUMHYECKHE CBOMCTBAa Ha MpUMeEpe Xjopa (B3aUMOJCICTBHE C METajllaMd, HEMETaJllaMH, ILIEJI0YaMH).
XnopoBogopon. ConsiHasi KUCJIOTa, XUMUYECKUE CBOWCTBA, IOJyYEHUE, NMpPUMEHeHue. JleHcTBUE XJiopa M XJIOPOBOIOPOJAa Ha OpPraHU3M
yesoBeka. BaxxHeine Xmopuasl U X HaX0XKJI€HUE B IPUPO/IE.

OO6mas xapaktepuctuka 31aeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOECHHST aTOMOB, XapaKTepHble CTeNeHW OKucieHus. CTpoeHHe U
¢duznyeckue CBOMCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA M cepbl. AJIOTPONHbIE MOAUGUKALNN KHUCIOPOJa U cepbl. XMMHUYECKHE CBONCTBA
ceprl. CepoBOAOPOA, CTpOeHHUE, (U3NUECKHE W XUMHUYecKHe cBOHCTBa. OKCHIBI Cepbl KakK MPEACTaBUTEIM KHUCIOTHBIX OKcHIOoB. CepHas
KHUCI0Ta, (U3NYECKME M XUMHUYECKHE CBOMCTBa (00IIMEe Kak MpeAcTaBUTENs Kilacca KUCIOT U crneuuduueckue). XUMHUYECKUE PEaKlUH,
JeKallde B OCHOBE MPOMBIIIJIEHHOTO croco0a MoiydeHHs cepHOM KHucioThl. IIpumeneHue cepHoi KHUCIOThI. COJM CEpHOW KHUCIIOTHI,
KauecTBeHHasl peakius Ha cynbdar-uoH. HaxoxneHnue cepbl u €€ cOeAMHEHMN B MpHpojae. XUMUYECKOE 3arpsA3HEHHE OKpYKalolleh cpenbl
COEIMHEHUSIMH cepbl (KUCIOTHBIE TOKAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB), CITIOCOOBI €r0 MPEA0TBPALICHHUS.

O61mas xapakrepucTrka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHH OKUCIEHHS. A30T, pacCpOCTpaHEeHHE
B Npupoje, GpuU3MUECKue U XHUMHUYecKue cBoicTBa. KpyroBopor asora B mpupoje. AMMHAK, e€ro (pu3MuecKue U XUMHUYECKHE CBOMCTBA,
nosyueHue u npumeneHue. Conu aMMOHMS, MX (U3MYECKHE UM XUMHUYECKHE CBOWCTBA, MpUMeHeHue. KauecTBeHHasi peakuys Ha HOHBI
aMMOHUS. A30THasg KuUCIIOTa, €€ TOodydeHue, (PU3MYecKHue M XUMHYECKHe CBoWcTBa (0OIIMe Kak MpeACTaBUTENs Kiacca KHCIOT U
cneuuduyeckue). lcmnonb3oBaHue HUTPATOB M COJIEH aMMOHHS B KadeCTBE MUHEpAIbHBIX YyA0OpeHuil. XuMuyeckoe 3arps3HEeHue
OKpY’KaloIled Cpeabl COCAMHEHUSMH a30Ta (KUCIOTHBIC OXKIH, 3arps3HEHHE BO3[yXa, MOYBBI U BOMOEMOB). Docdop, auIOTpOINHBIE



momudukanuu docdopa, ¢pusudeckue u xumuyeckue cpoiictBa. Okcun ¢ocdopa (V) u docdopHas kucnora, GuU3NUYecKue U XUMHUECKUE
CBOMCTBa, mosrydeHue. Mcnonb3oBanue ¢hocharoB B KauecTBe MHHEPATBHBIX YI0OPEHUH.

O6mas xapaxkrtepuctuka 371eMeHTOB IVA-rpynnbl. OCOOEHHOCTHM CTpOEHHMS aTOMOB, XapaKTEpHbIE CTENEHM OKHUCICHHS. YTJIEepon,
AIIOTPOINHbIE MOAU(UKAIIMK, pacIpOCTpaHEHUE B Mpupoje, PU3NYECKUe W XUMHUYECKHe cBoiicTBa. Ancopbuus. KpyroBopor yriepoaa B
npupozge. Okcuasl yriepoja, ux (U3NYeCKHe M XUMHUYECKHE CBOWCTBA, JICHCTBHE Ha JXUBBIC OPraHU3MBI, IMOJIyYCHHE M TPHUMEHEHHE.
DKOJIOTHYEeCKUEe TPOoOJIeMbl, CBs3aHHbIE ¢ okcuaom yriepoaa (IV), rumore3a riao0ambHOrO MOTEIUICHHS KIWMaTa, MapHUKOBBIA 3(QEKT.
VYronbHas KucaoTa U e€ cond, X (U3NYECKHe W XMMHUYECKHE CBOMCTBA, MOJIydeHHE M MpuMeHeHue. KauecTBeHHas peakiust Ha KapOOHaT-
noHbl. Vcnonb3oBanue kKapOOHATOB B ObITY, MEIULIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHayanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriiepoaa (MeTaH, 3TaH, STHJCH, alleTUJICH, 3TaHOJ, TIUIepHUH,
yKCycHast kuciora). [IpupoaHbie HCTOYHUKH YTIIEBOIOPOIOB (Yrodib, TPUPOIHBIN Ta3, HEPTh), IPOAYKTHI UX MepepaboTku (OEH3HH), UX POJIb B
ObITY M MpoMBIIUIEHHOCTH. [loHSATHE O OMONOTHYECKH BaXKHBIX BEIIECTBAX: XXKHpaX, OEJKaxX, yriieBoJaX — M MX POJIM B JKU3HU YEIOBEKa.
MartepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSAMHEHUH.

KpemHuii, ero puznyeckre 1 XUMUYECKHAE CBOWCTBA, MOJTydyeHHe u npuMeHenne. CoeAnHeHus: KpeMHus B ipupoje. O0mue npencTaBieHus 0o
okcuzae kpemHusa (IV) u kpemuueBoil kucnore. CUIMKaThl, UX KCIOJIL30BaHUWE B OBITY, B MPOMBIIUIEHHOCTH. BajkHelIme cTpouTenbHbIE
MaTepHalibl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. [Ipobimembl 0Ge30macHOr0 HCIOIB30BAaHMS CTPOUTEIBHBIX MaTepHajoB B
MOBCEIHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpa3l0B HEOPraHMYECKUX BEILIECTB, CBOMCTB COJSHOW KHUCIOTBI, MPOBEJIEHUE KAYECTBEHHBIX PEAKIUI Ha XJIOPUI-UOHBI U
HaOII0/IEeHUE MPU3HAKOB UX MPOTEKAHUSs, OMBITHI, OTpaXKarouire PU3nYecKrue 1 XUMUIECKUE CBOMCTBA FAJIOTEHOB M UX COSTMHEHUI (BO3MOXKHO
WCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), O3HAKOMIICHHE C oO0pa3liaMu XJIOpPHIOB (TajJOreHUIOB), O3HAKOMIICHHE C o0pa3laMu cepbl U e
COEMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHHWE BHJEOMATepHallOB), HaONOJIeHHe Tpolecca OOyIIMBaHUS caxapa THOJ JelcTBueM
KOHIEHTPUPOBAHHOIN CEPHOMN KHMCIIOTHI, U3yUY€HNE XUMHUUECKUX CBOMCTB pa30aBI€HHOIN CEpPHOM KHMCIOTHI, IPOBEACHUE KAUECTBEHHON peaKkun
Ha Cyib(aT-uoH M HaONIIOJIeHHE MpU3HaKa e€ MpOTeKaHMs, O3HAKOMJICHHE ¢ (PM3UYECKHMHU CBOMCTBaMH a30Ta, (ocdopa M UX coeanHEHUN
(BO3MOXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB), oOpa3laMu a30THBIX U QochopHbIX ynoOpeHHi, moaydeHue, coOupaHue, pacrio3HaBaHUE U
M3YyYEHHE CBOICTB aMMHaKa, MPOBEJACHUE KaueCTBEHHBIX PEeakIil Ha MOH aMMOHMS U Qochar-uoH M U3yuyeHUEe MPU3HAKOB MX MPOTEKAHUS,
B3aMMOJICIICTBHE KOHUEHTPUPOBAHHON Aa30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAaHME BHUAEOMATEpUAlIOB), M3ydyeHUE Mojenei
KPUCTANINYECKUX PeIIETOK anmasa, rpadura, QpysiepeHa, 03HaKOMIJIEHHE C IPOLIECCOM aICOPOIIMM PpaCTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
yraéM M yCTPOMCTBOM NPOTUBOrasza, IOJNydyeHHe, coOupaHHe, pacllo3HaBaHWE W M3y4YEHHE CBOMCTB YIJIEKHCIOTO ra3a, IMpOBEACHUE
KaueCTBEHHBIX PEaKINil Ha KapOOHAT U CHIMKAT-UOHBI U M3YyUYEHUE MPHU3HAKOB MX MPOTEKAHMS, O3HAKOMIICHUE C MPOIYKIUEH CHUIMKATHON
MPOMBINIJIEHHOCTH, pEIeHNEe HKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BakHel e HeMeTalIbl U UX COeIUHEHUS».

MeTaibl M X COeTMHEHHS

OO0mas xapakTepuCTUKa XMMHUYECKHX 3JEMEHTOB — METaJUIOB Ha OCHOBaHMM MX mosoxeHus B [leprogmueckoil crucreMe XUMHYECKHX
anemenToB J[. . Menneneesa u ctpoenust atoMoB. CTpoeHue MeTaioB. MeTauinueckas CB3b U METAIIMYECKAsk KPUCTAJUIMUECKAs PEIIETKA.
DIEKTPOXUMHUYCCKUN Psil HAPsDKEHUH MeTaiuioB. Ou3nueckue U XUMHYECKHE CBOMCTBA MeTauioB. OOmmue crocoObl MOJYYeHHST METAIIOB.
[ToHsATHE O KOPpPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3alMThl UX OT Koppo3uH. CIuiaBbl (CTajlb, YyT'yH, TIOPATIOMHHMNA, OpOH3a) M HX
IIPUMEHEHNE B OBITY U IPOMBILIIIEHHOCTH.

[Ilenounble MeTauibl: nojioxkeHue B [lepuonnueckoi cucreMe xumuyeckux aemeHToB Jl. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HAXOKICHHUE
B npupone. Pusznueckue U XUMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi M Kanus). OKCUABI U THIPOKCHIBI HaTpus U Kaius. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN.



[IlenoyHo3emMenpHbIE METAJIBI MarHUii M KaJbLMi: moJioxkeHue B Ilepumommueckoil cucreme xumudeckux anemeHtoB J[. M. Menneneesa,
CTPOCHHE UX aTOMOB, HaXxOXKJICHHUE B mpupoje. Pu3nueckue ¥ XUMUUYECKHE CBOWCTBA MAarHUs W KaJIbIUs. BakHEHIINE COCTMHEHUS KaIbITUs
(oxcua, TUAPOKCHU, conn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

Anmtomunuii: nonoxkeHue B [lepronnueckoit cucreme xumuueckux 3iemeHToB [[. Y. MenneneeBa, CTpoeHUE aToOMa, HaxX0XACHUE B IIPUPOJIE.
Ou3nYecKue M XUMUIECKHE CBONCTBA allOMUHUS. AMPOTEpHBIC CBOMCTBA OKCH/IA M TUAPOKCUIA ATFOMUHUS.

Keneso: monoxxenne B Ilepuomnueckoit cucreme xummuueckux sjaeMeHToB [[. M. MenpaeneeBa, cTpoeHHe aToMa, HAXOXXJIECHHUE B MPHUPOJIC.
®dusnyueckue U XUMHUECKHE CBOMCTBA xene3a. Okeuibl, rupokcusl u conu xkenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa U MOJIy4EeHHE.
Xumuueckuii IKCnepumeHm:.

03HAKOMJICHHE C 00pa3llaMd METaUIOB M CIUIABOB, WX (PU3MYECKMMH CBOMCTBAMH, U3YYCHUE PE3YJIbTATOB KOPPO3HH METAIOB (BO3MOXKHO
WCITOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJIECHCTBUS OKCHJA KaJbIMS W HATPUS C BOJOW (BO3MOXHO HCIIOJIB30BAaHUE
BUJICOMATEPHAIIOB), HCCJICJIOBAHUE CBOMCTB KECTKOW BOJIBI, IMpoIlecca TOPEHUsl Kejne3a B KHUCIOpojae (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEPHAIIOB), NMPU3HAKOB MPOTEKAHUSA KAaYeCTBEHHBIX PEAKIMi Ha WOHBI: MarHus, KaJbIlUs, aJlOMUHHS, IMHKa, xene3a (I1) u xenmesa
(1), meau (11), HabrO/IEHKE M ONMKCAHUE MPOIIECCOB OKPALIMBAHUS [UIAMCHA MOHAMU HATPHS, KAJIUS U KaJIbIHs (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS M THAPOKCH/IA IIMHKA, PEIICHUE dKCIICPUMEHTAIBHBIX 3a/1a4
1o Teme «BaxkHeue MeTaljibl 1 UX COCAUHCHUS.

XuMHsA U OKpY/KAKOLIasi cpeaa

BemectBa u MaTepuainbl B MOBCEIHEBHOM KH3HU YelloBeKa. be3omnacHoe HCMoiIb30BaHUE BEIIECTB M XMMUYECKUX peakuuil B ObITy. llepBas
MOMOIIIb NMPU XUMUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYsKarollel cpefpl (mpeaenbHas JoMmycTMas KOHIeHTpanus BeuiecTs, naitee — [1JIK). Ponp xumuu B perieHun
HKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, IIOJTUMEPHBIC MAaTEPUAJIBI).

Mescnpeomemnuie ceazu

Peanuzamusi MeXnpeaMETHBIX CBA3EH NMPHU M3YYEHUHM XUMHUU B 9 KJlacce OCYIIECTBIISETCS Yepe3 MCIOJIb30BAaHUWE KaK OOLIUX €CTECTBEHHO-
Hay4YHbIX MOHSITHM, TaK U MOHATUM, ABISIFOUIMXCSI CHCTEMHBIMH JIJISl OT/I€TBHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTI' O IIUKJIA.

OO0me ecTecTBeHHO-HAYYHBIC TOHSATHS: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOPHSs, aHAINU3, CUHTE3, KiIacCHU(UKAIUS, MEPUOIUIHOCTb,
HaOI0IeHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIb, IBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MAaTEpUaJIbL.

®dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIBI, PAJIUOAKTHBHOCTH, MOJIEKYJa, JJICKTPHUYECKUH 3aps,
MPOBOJHUKY, TOTYIPOBOJHUKHU, IUIIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE BEIIeCTBa, Tras, pPacTBOp,
PacTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CTUIaBBl, (PU3NUYECKHE BEIUYMHBI, SIUHUIIBI U3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, TJIAHETHI,
3BE361, ComHIIE.

buonorust: ¢ortocunTes, npixanue, 6mocdepa, SKOCHUCTEMa, MHUHEpAIbHBIE YAOOpPEHUS, MHUKPOAJIEMEHThI, MAaKpOAJIEMEHThI, MHUTATEIbHbIC
BEIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPAIIbI, TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOMTAeMblIe, TOTUTUBO, BOJAHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHUS ITPOTPAMMBLI 110 XMMHUHU HA YPOBHE OCHOBHOI'O OBHLIETO
OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yNIbTaThl OCBOCHUS ITPOTPaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHMsl JOCTUTAIOTCS B XOJI€ OOYYCHHS XUMHUH B €IMHCTBE YIeOHOH
U BOCIIUTATEIbHON JAESITENIBHOCTU B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMH U JIyXOBHO-HPAaBCTBEHHBIMU



[EHHOCTSIMU, IPUHATHIMU B OOLIECTBE MpPaBUJIAMH M HOPMaMH TOBEICHUS U CIOCOOCTBYIOT IMPOIECCaM CaMOIIO3HAHMS, CaMOPA3BUTUSA U
COIMATM3AIIN 00YJarOITHUXCSI.

JIMYHOCTHBIE PE3yJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM MO3MTHUBHBIX LIEHHOCTHBIX OPHEHTAIMHA H
pacuIMpeHue OMbITa AeITEeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LICHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY WM HAy4yHOMY HACJIEIUIO, IOHUMaHMs 3HAYCHHUS] XUMHUYECKOU
HayKd B JKU3HHU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHONW HMH(OpMaIeil o MepeaoBbIX JOCTHIKEHHSIX U OTKPBITHUAX
MHUPOBOH M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOMCTBE MUPA U OOILECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEJCTAaBICHNUS O COLMANbHBIX HOpMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUICKTHUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B
0OIIECTBEHHO MOJIE3HOM, Y4eOHO-ICCIEeI0BATEIbCKOM, TBOPUECKON U APYIHX BUAAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOU
JeSITebHOCTH TIPH BBIOJHEHUN y4EOHBIX, TO3HABATEIbHBIX 3a/1a4, BHIIOJIHEHUN XUMUYECKUX 3KCIIEPUMEHTOB, CO3/IaHUM YUE€OHbBIX POEKTOB,
CTpEeMJICHHUS] K B3aWMOIIOHHMMAHHWIO W B3aMMOIIOMOIIM B TPOLIECCE 3TOH y4eOHOW JeATEIbHOCTH, TOTOBHOCTH OICHMBATH CBOE TOBEICHUE U
HOCTYIKH CBOUX TOBapUILEH C MO3UIMHY HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUNA OCTYIIKOB,;

3) HeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKHUE IMPEJCTABICHHUS O BEIECTBE M XUMHUYECKOW PEeaKIMH, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU U
COCTABJIAIOLME OCHOBY JJIsi IMOHMMAHHUS CYIIHOCTH HayyHOW KapTHUHBI MHUpPA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
IPUPOIBI, B3aNMOCBSI3AX YEJIOBEKa C IPUPOIHOM CPEloid, O POJIM XMMHUH B MO3HAHUU ITHX 3aKOHOMEPHOCTEIH;

II03HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MTOJyYCHHE HOBBIX 3HAHUN IO XMMHMHU, HEOOXOAUMBIE JUIl 00BACHEHHUS HAOII0AaEMbIX IPOLIECCOB
U SIBJICHUH, TO3HABATENbHON, MHPOPMAITMOHHONW W YUTATENLCKOM KYIbTYpPhI, B TOM YHCII€ HABBIKOB CaMOCTOSTEIBHON pabOTHl ¢ y4eOHBIMU
TEKCTaMH, CIIPAaBOYHOM JINTEPaTypoil, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHA;

MHTEpeC K OOYYEHHIO U MO3HAHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM000pa30BaHUIO, IPOEKTHOW U UCCIIE0BATEIbCKOM
NeSITeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBIEHHOCTH U YPOBHS 00y4YeHMS B AajbHEHIIEeM;

4) popMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HaHME LEHHOCTH >HU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3[0pPOBbIO, YCTAaHOBKM Ha 3J0POBBIM 00pa3 >XM3HM, OCO3HAHHE
MOCHEACTBUM U HENpPUSITHE BPEIHBIX NMPUBBIUEK (YHOTPEOJEHHUS alIKOroJis, HAPKOTHUKOB, KYpPEHHMs), HEOOXOJUMOCTH COOJIOACHUS MpPaBUI
0€30I1aCHOCTH ITPU OOPALIEHUH C XUMHUECKUMHU BEIIECTBAaMU B OBITY U peaJIbHOM KU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY M3YYEHHUIO Mpodeccuil U Tpyna pa3IudHOro poja, yBaK€HHE K TPYAY M pe3yibTaTraM TPYIOBOM JeSTeNbHOCTH, B
TOM YHCJIE Ha OCHOBE NPUMEHEHHUS TPEJIMETHBIX 3HAHWH 10 XWMHUHW, OCO3HAHHBIA BHIOOp WHIUBUAYAJIHLHOW TPAaCKTOPHH IPOIOTKEHUS
o0pa3oBaHusl C Y4YETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEH, ycHeurHon
poeCCHOHATHLHOMN NeATETFHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH, TOTOBHOCTb aJalTHPOBATHCS B MPO(ECCHOHALHOU CpeJIe;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTHYECKH I[eTIeCO00pa3HOe OTHOIICHNE K MPUPOJE KaK MCTOYHHKY KH3HH Ha 3eMiie, OCHOBE €€ CYyIIeCTBOBAHHS, TOHUMAHHUE IIEHHOCTH
3I0pOBOTO U Ge30macHoro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3UYECKOMY U NCUXHYECKOMY 3]I0pPOBbIO, OCO3HAHUE
[IEHHOCTH COOJIIOCHUS TIPaBUJI 0€30IaCHOTO TIOBEACHUS MPH paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIHSX, YIPOXKAIOMINX 3/JOPOBBIO M JKU3HU
JIIOIEH;

CHOCOOHOCTH NMPUMEHATh 3HAHMS, MOTy4aeMble IIPU U3YyYEHUU XUMUH, Ul PEIICHUs 3a/ad, CBSI3aHHBIX C OKPYXKAIoLIeH MpUpoIHON cpenoi,
JUIS TIOBBILIICHUS YPOBHS SKOJIOTHYECKOM KyJIbTYpPbI, OCO3HAHMS TIJI00AJTBHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM M MyTed MX peleHHS



MOCPEJICTBOM METOJIOB XMMHH, HKOJIOTHYECKOTO MBILIUICHUS, YMEHUS PYKOBOJICTBOBAaTHCSI MM B IO3HABATEIbHON, KOMMYHUKATUBHON WU
COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeranpeIMeTHBIX pe3ysIbTaTOB BBIACISAIOT 3HAUUMBbIE /U1 (POPMUPOBAHUS MUPOBO33PEHUS 00IIEHAYYHbIE TTIOHATHUS (3aKOH, TEOpUs,
NPUHINI, TUIIOTE3a, (GaKT, CUCTEMA, POLIECC, SKCIIEPUMEHT U APYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax
Y TO3BOJISIIOT HA OCHOBE 3HAHUU U3 ATHUX MPEAMETOB (HOPMUPOBATH MPEICTABICHHUE O LIEJIOCTHOM HAyYHOW KapTUHE MHpPA, U YHUBEPCAIbHbBIE
yueOHbIe JAeicTBHs (ITO3HABATEIbHBIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIE), KOTOpHIE 00ecmeunBaoT (HOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM NeSTEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBu:

YMEHUS UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHHUS MPU OCBOCHUU 3HAHUI: PACKPBIBATH CMBICT XUMHUYECKUX MOHATUN (BBIIETSATH WX
XapaKTepHbIEC MPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C APYTUMU MOHSATHSIMHM ), UCIIOJIB30BATh MOHATHUS ISl OOBSICHEHHS OTJENbHBIX (AKTOB U
SIBIICHUH, BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIAaCCH(PUKAIIUN XUMUYCCKIX BEIICCTB U XUMHUYCCKHUX PEaKIMi, YyCTaHABIMBATh MPUIUHHO-
CJIEICTBEHHBIC CBS3H MEXIY OOBEKTaMU M3YyU€HUs, CTPOUTH JIOTHYECKHE pacCcykaeHus (MHAYKTUBHBIC, IETyKTUBHEIC, [0 aHAJOTHH), JAeNaTh
BBIBOJIbI U 3aKJIIOUYCHUS;

YMEHHE MPUMEHSTH B Mpoliecce MO3HAHUS MOHATUSA (IIPeIMETHBIE U METalpeIMETHBIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJEIHU, UCTIOJb3yeMbIE B
XUMUH, TpeoOpa30oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIEC MPEACTABICHUS — XUMUYECKHI 3HAK (CHMBOJ 3JIEMEHTa), XUMHUYECKast
dbopmysa U ypaBHEHHE XUMHYECKON peaklud — MPH PEIICHUH y4eOHO-TI03HABATEIbHBIX 3a7a4, C YYETOM 3THX MOJIEIBHBIX MPEICTaBICHUN
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPHU3HAKU M3y4aeMbIX OOBEKTOB — XMMHMUYECKUX BEUIECTB U XUMUYECKUX PEaKIIMid, BBIABIATH
001111e 3aKOHOMEPHOCTH, IPUUUHHO-CJICICTBEHHBIC CBSI3U U TTPOTUBOPEUHS B U3YyUaEMBIX MPOIIECCaxX U SBICHUSX.

ba3zoBbie ucciieqoBaTe/IbCKHe AeHCTBUSA

YMEHHME HCIIOJIb30BaTh IOCTABJICHHbBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, a TaKKe B KAaueCTBE OCHOBBI I (POPMHUPOBAHUS
TUIIOTE3bI M0 MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUII;

pUOOpETEeHNE ONbITa MO IUIAHWPOBAHMIO, OPraHU3allMd M IPOBEICHUI0 YYEHUYECKHX HKCIEPUMEHTOB, YMEHHE Ha0JI0/aTh 3a XOJ0M
mpolecca, CaMOCTOSATENBHO MPOTHO3UPOBATh €r0 pe3ynbTar, GopMyIupoBaTh 0000IIEHNS U BBIBOJBI M0 pe3yIbTaTaM MPOBEIEHHOTO OMBITA,
MCCJIEIOBAHMsI, COCTABIISATh OTUET O POEIaHHON paboTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBHIOMPATh, AHAIM3UPOBATh M MHTEPIPETUPOBATH HH(HOPMAITUIO PA3TUIHBIX BUIIOB U (DOPM MPEICTABICHUS, IMOTYyYaeMyIO U3 Pa3HBIX
WUCTOYHUKOB (HAy4HO-TIOMYJSpHAs JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIpaBOYHBbIE mocobus, pecypchl WHTepHETa), KPUTHYECKU
OIICHUBAThH MPOTHBOPECUUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHATh Pa3WYHbIe METOMABI U 3aMpOChl MPU TMOUCKE U 0TOOpe MHQPOPMAIMN U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX IS
BBITMIOJTHEHUS] y4EOHBIX M MO3HABATENIbHBIX 33/1a4 OMPEeIEHHOTO TUIA, IPUOOpPETEHHE OMbITa B 00JACTH UCIIOJIB30BaHUS MHPOPMAIIUOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJICHUE KYJIbTYpOHl AaKTUBHOIO HCIOJIb30BAHUSA PA3JIUYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO
BBIOMPATHh ONTHUMATBHYIO (DOPMY TIpeCcTaBICHHS HHPOPMAIUKA ¥ WIUTFOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECIIOKHBIMH CXEMaMH, THarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME UCIOJb30BaTh M aHAIM3UPOBAaTh B IIpolecce Yy4eOHOW M HCCIeNOBAaTENbCKOW JIEATEIbHOCTH HMH(OpPMALMIO O BIMSHUU
MIPOMBIIUIEHHOCTH, CEJIBCKOI0 X031MCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY>Karoel TPUPOTHON Cpebl.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:



YMEHUS 3a/1aBaTh BONPOCH! (B XOj€ Auanora u (Wiu) AMCKYCCHM) IO CYLIECTBY 0OCYXKIaeMoil TeMbl, (pOpMyIupoBaTh CBOHM MPEIOKEHHS
OTHOCHUTEIILHO BBITIOJIHEHUS IPEIOKEHHOHN 3a7auu;

YMEHMSI MPEACTABIATh MOJYYEHHBIE PE3YJIbTAaThl I103HABATEIBHOM NEATENBHOCTH B YCTHBIX M INUCbMEHHBIX TEKCTaX; AENaTh IPE3EHTALUIO
PE3yJIbTaTOB BHIMOJHEHUS] XUMHUECKOI0 3KCIepuMeHTa (J1abopaTOPHOTO OIbITa, J1a00paTOPHOUM padOTHI 1O HCCIEIOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTr0 MPOEKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBAa CO CBEPCTHUKAMU B COBMECTHOW IMO3HABATEIBHOM M HMCCIEA0BATENbCKOW NESTEIBHOCTH MPU PEUICHUU
BO3HHUKAIOIIKUX NpoOjeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB M COTJIACOBAaHUS MO3MIMK (0OCYXIEHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAMHALIHMS COBMECTHBIX IEUCTBUH, OIIpeie]IeHHe KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON paboThI U JpyTHe).
PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

YMEHHE CaMOCTOSITEIBHO OINpPEAeNsATh IeNlu JAeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISITh, KOHTPOJIMPOBaTH M MpPHU HEOOXOIUMOCTU
KOPPEKTHPOBATh CBOIO JICSATEIBHOCTh, BBHIOMpaTh HambOonee 3((eKTUBHBIE CIIOCOOBI pEUICHHs YYEOHBIX M TIO3HABATEIbHBIX 33734,
CaMOCTOSITENIbHO COCTaBIISITh WJIM KOPPEKTUPOBATH IMPEAJIOKEHHBIM aNrOpUTM JIEHCTBUN MpPH BBHINOJIHEHUU 33/laHUN C Y4ETOM MOJTy4YeHUS
HOBBIX 3HaHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLIEHWBATH COOTBETCTBHE IOJYYEHHOI'O PEe3y/bTaTa 3asBJIEHHOM LENH,
YMEHHE HCI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUH.

NPEAMETHBIE PE3YJIbTATbBI

B coctaBe mpenMeTHBIX pe3ylbTaTOB IO OCBOCHHIO 00s3aTENHOTO COJEp’KaHUsl, YCTaHOBJEHHOTO JaHHOW QenepanbHOil pabdoueit
MPOrPaMMOii, BBIACISAIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CHOCOOBI JEWCTBUMU, cHelu(pUUEecKUe Ui MPEAMETHOMN
o0nactu «XuUMH», BUIbI I€ATEIBHOCTH 10 MOJIyYEHUIO HOBOT'O 3HAHUS, €r0 HHTEPIpETallK, IpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy oOyuenus B 8 kijacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxkaThb C(HOPMHPOBAHHOCTh Y OOyYaromuxcs
YMEHHMN:

o PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XHMUUYECKUN IEMEHT, IPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO,
cMech (OAHOpPOAHAs M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas M MOJEKYJIspHas Macca, KOJUYECTBO BEIECTBa, MOJb,
MOJIIpHasi Macca, MaccoBasl JOJS XUMHYECKOrO D3JEMEHTa B COEIMHEHUHU, MOJIAPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AJIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakus, KilacCu(pUKalMs peakuid: peakliui COeAMHEHUS, PEaKIMK Pa3JIoKeHUs,
peakuuy 3aMelleHus, peakiud oOMeHa, 9K30- M SHAOTEPMUUYECKUE pEaKliu, TEII0BOM 3(PQeKT peakuuu, sIpo aTroMa, 3JIEKTPOHHBINA CIIOH
aToma, aTOMHasi opOuTallb, paAMyC aTOMa, XUMHUYECKas CBS3b, MOJSIpHAs U HEMOJspHas KOBAJEHTHAs CBs3b, MOHHAS CBS3b, MOH, KaTHOH,
AaHUOH, PACTBOP, MAaccoBasi 10Ji BELECTBa (IIPOLIEHTHAs! KOHIIEHTpAIsl) B paCTBOPE;

o MJUTFOCTPUPOBATH B3aWMOCBSA3b OCHOBHBIX XMUMHYECKHMX TMOHSATHM M TNPUMEHATh 3TH IOHATHA IpU ONMCAaHUM BEHIECTB U HUX
[IPEBPAILCHU;

. MCIOJIb30BATh XUMUYECKYIO CUMBOIIUKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB M YPaBHEHHH XMMUYECKUX PeaKIuii;

. OIpeJIeNIATh BaJEHTHOCTh aTOMOB 3JI€MEHTOB B OMHAPHBIX COEAMHEHHSX, CTENIEHb OKHUCJICHHUS AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,

MPUHAJJIEKHOCTh BEIIECTB K OMNpeAeNEHHOMY KJaccy COeIMHEHUN mo Qopmyiam, BUJ XUMHUYECKOW CBs3UW (KOBaJe€HTHas U HMOHHas) B
HEOPraHUYECKUX COCIVHECHUSAX;

. packpbiBaTh cMbIca [Iepuogudeckoro 3akona J[. . MenzeneeBa: 1eMOHCTpUPOBATh NOHUMAHUE NIEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX HJIEMEHTOB OT UX MOJ0XkeHUs B [leproanueckoit cucreme, 3aKOHOB COXPAHEHHsI MAaCChI BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;



o OIUCBIBATh U XapaKTepu30BaTh TaOIMuHy0 GopMmy Ileprnoauueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs
noarpynna (A-rpymnmna)» u «odouyHast noarpynna (b-rpymnma)y», mansie u OonbIINe MEPUOAbI, COOTHOCUTH 0003HAUYEHUS, KOTOPhIE UMEIOTCS B
tabmuue «llepmonuueckas cucrema xumuueckux siaemeHToB J[. M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB
XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsi sIpa, 0OIIee YUCIIO IIEKTPOHOB U PACIIpPEeICHNE UX 110 MIEKTPOHHBIM CII0SM);

o KJIACCU(UIIUPOBATH XUMUYICCKUE JICMECHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUECKHUE PEAKINH (10 YHCITy U COCTaBY YYaCTBYIOIINX B
PEaKIIMK BEIIECTB, MO TEIJIOBOMY dhdeKTy);

o XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIAs OIMHMCAHUE MpPUMEpPaMHU
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMUYECCKUX PEAKIIHIA,

o MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX KAUECTBEHHOTO COCTaBa, BO3MOXKHOCTH TIPOTCKAHUS XHUMHUYECKUX
NPEBPAICHHUI B PA3JIUYHBIX YCIOBHSIX;

o BBIUUCIIATh OTHOCUTEIILHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MAacChl BEIIECTB, MAaCCOBYIO JIOJIFO XHMMHYECKOro 3JeMEHTa 1o (opmyrie
COCJIMHEHUSI, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 10 YPABHCHHIO XUMUICCKOW PEAKITUH;

o MPUMCHSITh OCHOBHBIC OIEpAIlMM MBICIUTEILHON JEATCIIbHOCTH — aHAJM3 W CHUHTE3, CpaBHEHUE, 0000IIeHWEe, CHUCTEMATH3AIHIO,

KJIacCU(MKALMIO, BBISBICHUE NMPHUYMHHO--CICICTBEHHBIX CBS3€H — Ui M3yYCHHS CBOWCTB BEIIECTB W XMMHUYECKUX PEAKLUH, €CTECTBEHHO-
Hay4HbI€ METO/Ibl IO3HAaHUS — HAOJI0IeHUE, U3MEPEHUE, MOJICINPOBAHHUE, FIKCIIEPUMEHT (peaslbHbI U MBICICHHBII);

o ClleZIoBaTh IPABUJIaM I[OJIb30BAaHMSI XUMHUYECKOW IMOCyAod U j1abopaTOpHBIM OOOpYAOBaHMEM, a TaKXkKe MpaBuwiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKLMSMH I10 BBIIOJIHEHHUIO JIAOOPATOPHBIX XMMHUYECKHX ONBITOB IO MOJYYCHHIO W COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOJOPOJA M KUCIOpPOJa), IPUTOTOBICHUIO PACTBOPOB C ONPENENEHHON MAacCOBOM J10Jeil pacTBOPEHHOTO BELIECTBA,
IUIAHUPOBATh U MPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB LIEI0YEH U KMCIOT C MOMOUIbI0 HHAUKATOPOB (JIAKMYC,
deHondranzent, METUIOPAHXK U ApYTHe).

K xoHiy oOyueHuss B 9 kJjacce mpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)kaTh C(HOPMHUPOBAHHOCTH y OOy4aroUIuxcs
YMEHHMN:

o PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJa, NOH, KATHOH, AaHUOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIILHOCTb, CTENEHb OKHUCICHHS, XMUMHUYECKas peaklys, XUMHUYecKas CBsA3b, TEIIOBOU
3peKT peakyu, MOJIb, MOJIIPHBIN 0O0BEM, PAaCTBOP, AJIEKTPOJIMUTHI, HEINEKTPOIUTHI, SJEKTPOJIUTHUECKAsT TUCCOLHALNS, PEaKIMH HOHHOTO
oOMEHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpPATUMBIE PEAKIMH, OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIE DPEAKIINY,
OKHCITUTENb, BOCCTAHOBUTENb, OKHUCJIEHHE M BOCCTAaHOBJIECHHE, aIOTPOINUs, aM(pOTEpPHOCTb, XUMHYECKasi CBs3b (KOBAJEHTHAas, MOHHas,
METaJUIn4ecKas), KpPUCTAIMUECKass pEeHEéTKa, KOPpO3Hs METaJlIOB, CIUIABbl, CKOPOCTh XMMHMYECKOM pEaKLUH, NPeAeiabHO JOIyCTUMAast
xoHueHTpauus [TJIK BemecTsa;

. MJUIFOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHYECKUX IIOHATHM WM INPUMEHATh JTU IIOHATHA IIPU OIMCAHUU BELIECTB U UX
IIPEBPAILECHUI;

o HCIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJIEHUs (OPMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUi;

. ONPEIENATh BAJECHTHOCTh M CTENEHb OKUCIEHHS XMMHYECKUX DJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOTO COCTAaBa, MPHUHAJIEKHOCTH

BEIIECTB K ONpEeACNEHHOMY KIacCy COEIMHEHUH 1o Qopmynam, BHJI XUMHUYECKOW CBA3M (KOBAJIEGHTHAs, WOHHAs, METaJUIMYecKas) B
HEOPraHMYECKUX COEAMHEHHUSX, 3apsi/l HOHA N0 XUMHYECKON GopMysie, XapakTep Cpelbl B BOAHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHMH,
THUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOI'O BEIIECTBA;

. packpbiBaTh cmbIci Ilepuonnueckoro 3akona /1. M. Menneneesa u 1eMOHCTPUPOBATh €0 TIOHUMAaHUE: ONMCBIBATh U XAPAKTEPU30BATh
TabanuHyro (opmy Ilepronndeckoit cuCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJaBHAs noArpynna (A-rpymnma)» U «11o0odHas



noarpynna (b-rpymnmna)», Masnsie 1 00JbIINE IEPHOABI, COOTHOCUTH 0003HAUEHUS], KOTOPBIE MMEIOTCS B IIEPHOAMYECKON Ta0IHIIe, C YUCTOBBIMU
XapaKTEepUCTUKAMH CTPOECHUS aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB M 3apsf sJpa, oO0Ilee YUCIIO 3JIEKTPOHOB M pACIpelelIeHue HUX IO
AIIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U UX COCJAMHEHUH B Mpesenax MajblX MEepHOI0B
Y TJIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

. KJ1acCU(UIUPOBATh XUMUYECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBa, XMMHUECKHUE PeaKIiK (110 YHCIy U COCTaBY y4acTBYIOUIMX B
PEaKIMu BEIIECTB, IO TEIUIOBOMY 3P (HEKTY, 0 U3MEHEHHUIO CTENICHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) OOIMME W CHenu(PUUECKHe XWUMHUYECKHE CBOWMCTBA MPOCTHIX W CIOXKHBIX BEHIECTB, IMOATBEPIKIast
ONMCaHUE IPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUH COOTBETCTBYIOLIMX XUMHUECKUX PEAKIIHIA;

. COCTABJISITh YPABHEHUS 3JEKTPOJUTUYECKON HUCCOUMALMN KUCIOT, EI0YEH U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUI
MOHHOTO 00OMEHA, YPaBHECHHSI pEaKIUii, IMOATBEPIKAAOIINX CYIIIECTBOBAHNE TCHETUUYCCKOM CBSI3U MEXK/y BEIIECTBAMH PA3IIUYHBIX KJIACCOB;

. PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI TTOCPECTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca 3TUX PeaKluii;
. MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX NPEBpALICHUN B
Pa3JIMYHBIX YCIOBUSX;

. BBIYUCIISATH OTHOCUTENILHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MAacCOBYIO JOJIO0 XHMHUYECKOrO 3JeMEeHTa Mo (opmyie
COEIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKLIUU;

. coOMIoAaTh MpaBujia TMOJIb30BAHUS XMMHUECKON MOCyAod U J1abopaTOpHBIM OOOpyJOBaHMEM, a TaKke IMpaBuia oOpalleHus ¢

BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKUHMSMH I10 BBINOJHEHUIO JIA0OPATOPHBIX XHUMHYECKHX OIBITOB IO IOJYYCHHIO W COOMPaHHIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIJIEKHCIIOro ra3a);

. [IPOBOJUTH PEAKIUH, MOATBEPKAAIOIINE KAYECTBEHHBI COCTaB Pa3JIMYHBIX BELIECTB: PACIO3HABATH OINBITHBIM IIYTEM XJIOPHUI-,
Opomua-, woaua-, kapOoHar-, ¢ocdar-, cuiIukar-, cynb@ar-, THUIPOKCHI-UOHBI, KaTHOHbl aMMOHMS M HOHBI H3YYEHHBIX METAJlJIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPaX HEOPTAaHUUECKUX BEILIECTB;

. IPUMEHSATh OCHOBHBIE OIEPALMU MBICIMTEIBHOM AEATENIbHOCTH — aHaJM3 M CHHTE3, CpaBHEHHUE, 0000IeHHEe, CHUCTeMaTH3aluIo,
BBISIBJICHUE NPUYMHHO-CIICICTBEHHBIX CBSI3€M — JUIS M3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIMM, €CTECTBEHHO-HAyYHBIE METObI
MO3HAHUs — HaOJII0IeHUE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIIEPUMEHT (peasIbHbI M MBICIICHHBIH).

TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

KonuyecTBo yacoB
Ne HaumeHnoBaHue pa3esioB M TeM IPOrpaMMBbl K JJICKTPOHHEIC (HPPOBLIC)
n/n pasier pPorP Bcero onTposbubie  IpakTieckie o0pa3oBaTe/ibHbIE PecypcChl
padoTbl padoThl

Pa3nen 1. BemecTBO M XMMH4YeCKHe PeaKIuu
11 [ToBTOpenue u yriryOneHrne 3HaHUH OCHOBHBIX Pa3JIeioB 5 1 bubmuoreka [IOK

' Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX PeaKI1ii 4 bubmorexa LIOK

' https://m.edso0.ru/7f41a636
13 DneKTpoNuTHYECKas AUccounanus. XMMUYECKUE PeaKiuu 8 1 1 bubnmoreka [JOK

' B pacTBOpax https://m.edsoo.ru/7f41a636



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

Hroro no pasaeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
21 OO6m1as xapakTepucTika XuMuueckux 3iaemeHToB VIIA- 4 bubmuorexa [IOK
' rpymibl. ["agoreHst https://m.edso0.ru/7f41a636
29 OO01mmas xapakTepucTUKa XUMUIECKHX dJieMeHTOB VIA- 6 bubmmoreka [JOK
' rpymisl. Cepa u €€ CoeAMHEHUs https://m.edsoo.ru/7f41a636
23 OO61as xapakTepucTUKa XUMUYECKHUX AJ1eMeHTOB VA- 7 bubnmnoreka HOK
' rpyninbl. A30T, Pocdop U UX COCAMHEHHS https://m.edso0.ru/7f41a636
24 OO01mmas xapakTepucTHKa XUMUIECKHX dJIeMeHTOB |V A- 8 bubmmoreka [JOK
' IPYIIIBL. YTIEPO M KPEMHHIA U UX COCTUHEHHSI https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 25
Pa3nes 3. MeTanjibl 1 UX COeINHEHUS
. bubnuorexa [JOK
3.1 Obume CBOHCTEA METAILIOB 4 https://m.edso0.ru/7f41a636
. bubnuoreka [{OK
3.2 Baxkueline MeTaJUIBI U UX COSIUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro no paszneny 20
Pa3nes 4. Xumus u oKpy:kawmas cpeaa
41 BemecTBa 1 maTepuaisl B KU3HU YEJIOBEKA 3 bubmorexa OK
' B P https://m.edsoo0.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

INOYPOYHOE IIVTAHUPOBAHMUE 9 KJIACC

ara JIeKTPOHHBbIE HU(POBHIE
KoaunvecTBo yacoB A
N HU3y4eHusi oOpa3zoBaTejibHbIE pecypchl
Y
/i Tema ypoka Kontpo- IIpakru-
Bcero JIbHbIE YecKue
padoTel | padoThI
1 IIepnonnueckuit 3akoH. [lepuonnueckas cucreMa XMMUYECKUX 1 Bu6muoteka [JOK
snemenTos /. 1. Menzeneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB 1 bubnmnoreka HOK
MEPBBIX TPEX MEPHUOIOB https://m.edsoo.ru/00adb6b6
bubmuoreka [{OK
3 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX BEIECTB 1
prxcar ypa HEop B https://m.edso0.ru/00adb7e2
. N Bbu6moreka [JOK
4 Bunbl xuMudecko CBSA3HM U TUIIBI KPUCTAIIIMYECKUX PELIETOK 1 " HH rexa 11
https://m.edsoo.ru/00adbac6
5 KonTponbnas padota Nel no teme «I[loBropenue u yriydneHue 1 1
3HAHUU OCHOBHBIX pa3zelioB Kypca 8 kiacca»
. Bbu6moteka [JOK
6 Krnaccudukanusa XuMHUECKUX peakluid Mo pa3IMYHbIM IPU3HAKaM 1 " HH Texa 11
https://m.edsoo.ru/00adbcb0
v ITonsATHE O CKOPOCTU XUMHUYECKOMN peakiuu. IIoHsTHE O TOMOIE€HHBIX 1 bubmuoreka [IOK
Y TeTePOTCHHBIX PEaKIHsX https://m.edsoo.ru/00adbe9a
[TonsaTe 0 XUMHUYECKOM paBHOBECUH. DaKTOPBHI, BIUAIOIIUE HA
N ’ b K
8 CKOPOCTh XUMUYECKOW PEAKIIUH U MOJI0)KEHUE XUMHUYECKOTO 1 H6H_HOTeKa 110
paBHOBeCHA https://m.edsoo.ru/00adc28c
bubnnorexa [JOK
9 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIVH 1 j 1
https://m.edsoo.ru/00adcade
10 Teopus anexkTponuTnueckoi auccoruanyy. CUIbHBIE U ciia0ble 1 bu6muoreka [JOK
HJIEKTPOJIUTEI https://m.edsoo.ru/00adcd68
. b K
11  Wonnble ypaBHEHHS peaklMii 1 HGH_HOTeKa 110
https://m.edsoo.ru/00add448
12 XHAMHYECKUE CBOMCTBA KMCIOT 1 OCHOBAHHUW B CBETE MPECTABICHUN 1 bu6muoreka [JOK
00 2NIEKTPOTUTUIECKON AUCCOIHAIIIH https://m.edso0.ru/00add5d8
13 XUMHYeCcKHe CBOMCTBA COJiel B CBETE MPeACTaBIEHUN 00 1 bu6muoreka [JOK
ANEKTPOIIUTUIECKOU TUCCOIIUAIIUU https://m.edsoo.ru/00add8b2
14  TlonsTHe 0 THAPOIMU3E COIEH 1 bubmuoteka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00add9d4

15  OGoOuieHue U cucTeMaTu3alys 3HaHUH bubmmorexa HOK
m t https://m.edsoo.ru/00addd12
bu6nmoreka [IOK
16 | IIpaktuueckas padora Ne 1. «PemieHne 3KCIEepUMEHTATBHBIX 321249 https://m.edsoo.ru/00addbfa
Konrponbnas padora Ne2 1o teme «NeKTpOIUTUYECKAs Bu6muoteka [JOK
17 .
aucconuanus. XMMUYECKUE PEaKIiK B PACTBOPaX» https://m.edsoo.ru/00addec0
18 OO01mas xapakTeprcTUKa FaJIOTeHOB. XMMHYECKHUE CBOMCTBA HA bubmmoreka [JOK
pUMepe XJiopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. ComsiHas KUCJIOTa, XAMUYECKHUE CBOMCTBA, bu6nmoreka LIOK
NoJy4eHHe, MPUMEHECHUE https://m.edsoo.ru/00ade104
[IpakTuueckas padora Ne 2 o teme «llomyueHue constHONM KUCIIOTHI, Bu6moteka [JOK
20 N . .
U3y4deHHE e€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Brruncnenus no ypaBHEHUSIM XUMUUYECKUX PEaKLUi, €ClIi OJUH U3 bubanorexa [JOK
peareHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488
22 | OOmias xapakTepucTuka sneMeHToB VIA-rpynms bubmmorexa HOK
H paxtTep Py https://m.edsoo.ru/00ade64a
AmnorponHbie MoauUKaIu cepbl. HaxoxaeHue cepol u e€ bubmuoreka [IOK
23 . . .
COCJIMHEHUH B IPHUPOJIc. XUMHUECKUE CBONCTBA CEPHI https://m.edsoo.ru/00ade64a
24 CepoBomopos, cTpoeHue, pu3ndeckre U XUMHUECKHUe CBOICTBa bubmorexa HOK
POBOAOPOA, CTP ’ https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCI0Ta, GU3NYECKUE U XUMUYECKHE bubmmnoreka HOK
25 . .
CBOICTBa, TPUMEHEHUE https://m.edsoo.ru/00adea28
26 monysenn copnoi uion. Xunmcoroe spasene Bu6morera LLOK
i N ' P https://m.edsoo.ru/00adec8a
OKpY’KaloIllel Cpe/ibl COETMHEHUSIMU CEPBI
27  BovrumciieHne MacCOBOH JIOJIH BBIXOJa MPOIYKTa peaKIny bubmorexa [IOK
A /la TpoiLykTa peartt https://m.edsoo.ru/00adec8a
o8 OO1m1ast xapakTepUCTHKa 31eMeHTOB VA-rpynmsl. A30T, bubmuotexa [IOK
pacrpocTpaHeHHe B IPUpojie, GU3NUIECKHUE K XMMUYCCKHE CBOMCTBA https://m.edsoo.ru/00adeea6
29 AMMuak, ero puznYecKue 1 XuMUYEeCKHe CBOMCTBA, MOTYYeHHE U bu6muoreka [JOK
IpUMEHEHHE https://m.edsoo.ru/00adf004
30  TIlIpaktuueckas pabota Ne 3 mo teme «[lonmyuenne ammuaka, u3yuyeHue bubnmnoreka [JOK
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€r0 CBOICTB»

https://m.edsoo.ru/00adf180

bubnunoreka LIOK

31  A3otHas KucO0Ta, €€ PU3nUYecKre U XMMHUECKHUEe CBOICTBa
e https://m.edso00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUSA B KaUeCTBE
32  MuHepalbHBIX ynoOpeHnid. XMMHUYECKOe 3arpsi3HEHHE OKpY KaromIen bubmmorexa [IOK
' https://m.edso00.ru/00adf518
Cpelbl COeIMHEHUSIMU a30Ta
33 docdop. Oxcun pochopa (V) u hochopHas kucinora, Gu3ndecKkue u bubmuorexa [JOK
XMMHUYECKHE CBOMCTBA, MOJYYCHUEC https://m.edsoo.ru/00adf68a
34 Hcnons3oBanne GocdaToB B KaUeCTBE MUHEPAIBHBIX yIOOPESHUM. bubmuorexa [JOK
3arpsi3HeHHE PUPOIHOI cpejibl hochaTamu https://m.edsoo.ru/00adfc20
VYriepoa, pacnpocTpaHeHue B Ipupojie, Gu3nuecKue 1 XMMHIECKUE bubmmoreka [JOK
35 . .
CBOIiCTBa https://m.edso0.ru/00adfd9c
36 Oxcunpl yriaepona, ux (pusnveckre 1 XMMUYECKHEe CBOMCTRA. bu6nmorexa LIOK
DKOJIOTHYECKUE MPOOJIEMBI, CBsI3aHHBIE ¢ OKCcUaoM yriepoaa (1V) https://m.edsoo.ru/00adfebe
37 | YronpHas KUCIOTa U €€ CONU bubmmorexa HOK
https://m.edso00.ru/00ae006¢
38 ITpakTuyeckas padora Ne 4 o teme "llonydeHue yriaekucaoro rasa. bubnuorexa [IOK
KauecTBeHHast peakiusi Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O bubanorexa [JOK
COEIMHEHUSX yIIIepo/ia https://m.edsoo.ru/00ae054e
40 KpemHHII U €T0 COSAMHCHHUS bubmorexa OK
P A https://m.edso00.ru/00ae080a
a1 ITpakTuyeckas pabora Ne 5. PemieHue skcriepuMeHTaIbHbIX 3374 110 bubmuoreka [IOK
Teme «BakHel e HeMeTalIbl B UX COCTHHCHHUSD) https://m.edsoo.ru/00ae0bf2
Kontponbnas pabota Ne3 no teme «Bakneime HeMeTauibl U UX bubmuoreka [IOK
42 .
COEIUHEHUD) https://m.edsoo.ru/00ae0el8
asi XapaKTEepPUCTUKA XUMHUECKHUX 3JIEMEHTOB — METaJIJIOB.
OGmast xapakTepuc ECKHX JJIEMEHTO CTaIIOB. Bu6moreka [JOK
43  Meraumyeckas CBA3b U METATUYECKAsl KPUCTAUIMYECKas peréTKa. )
o https://m.edsoo.ru/00ae103e
du3nyeckre CBONCTBA METAIIOB
XHUMHUYECKUE CBOMCTBA METAIIOB. DJIIEKTPOXUMUYECKUIN PSJT but6mmorekxa [IOK
44 o )
HaNpsHKEHUH METalJIoB https://m.edso0.ru/00ae1156
O6mue cocoOb! monydeHus: metauioB. CriaBel. Beranciaenus mo
H Y1 . bubmuoreka [{OK
45  ypaBHEHHSIM XUMHUYECKUX PEAKIUH, €CIIU OJIUH U3 PEarcHTOB

COJIEPKUT IPUMECH

https://m.edso0.ru/00ae1156
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bubnunoreka LIOK

46  TloHsATHE O KOPPO3UHU METAIIOB https://m.eds00.ru/00ae1278
bubnmoreka [IOK
47 Mlenounie meTanb: https://m.edS(I)lo.ru/00ae14b2
48 | Okcupbl ¥ TUAPOKCHU]IBI HATPUSI M KAJTHS BH6H_HOTeKa HOK
https://m.edsoo.ru/00ael14b2
49  Illemo4yHO3eMENbHBIC METALIBI — KAAbIUNA U MarHUi bubmorexa LIOK
https://m.edsoo.ru/00ael15e8
50  Baxneiimue coeTMHESHUS KaIbIUs bubmmorexa LIOK
https://m.edsoo.ru/00ae15e8
51 | O6oOmieHre U CUCTEeMaTU3aIUsl 3HAHHMA
52 JXKécTkocTb BOJIBI U CIIOCOOBI €€ YCTpaHeHUs EH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme "XKECTKOCTh BOJBI U METOIbI €6 bu6nmorexa LIOK
53 ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnunoreka LIOK
54 | AmommHuil https://m.edscﬁ).ru/Oan1064
55 | AMdorepHbIe CBOICTBA OKCHAA U TUIPOKCHIA BH6H_HOTeKa OK
https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
56 | Heneso https://m.edsc]i).ru/Oan1d86
57  Oxcuabl, rugpokcuabl u coin xenesa (1) u sxemnesa (111) Eggg?lﬁéézcﬁ?ﬁoo%%%
58 ' O0oOmIeHHe U cucTeMaTU3alus 3HAaHUH
ITpakTuyeckas pabora Ne 7. PemieHue sKCriepuMEeHTaIbHbIX 33134 110 bubmuoteka [IOK
59 TeMme «BakHeNIe MeTallIbl U UX COEIUHEHUSD) https://m.edsoo.ru/00ae3de8
o | Pt o Yo et g, o o B LOK
N https://m.edso00.ru/00ae1750
MacCOBOM JOJIH BBIXOJIA MPOAYKTA PEeaKIINH
61 OO0oOIIeHNe U cucTeMaTU3alUs 3HAHUH
62 KonTponbnas padota Ne4 mo Teme «BaxHe1ne MeTaibl U UX
COCTUHCHHMS
63 | BemecTBa u MaTepuaibl B MOBCETHEBHON KU3HH YEJIOBEKA but6mmorekxa [IOK
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64 | XuMHUecKoe 3arps3HEHUE OKPYKaIOIEH CpeIbl 1 bubsmorexa [IOK
https://m.eds00.ru/00ae4270
65 Ponb XuMHM B pELICHUN KOJOTHUECKUX MPOOIeM 1 bubmorexa LOK
https://m.eds00.ru/00ae4270
. . bubnuorexa [{OK
66 | PesepHbIil ypok. O000IIEHHE B CHCTEMAaTH3alUs 3HAHUH 1 https://m.eds0o.ru/00ae0d0a
. . bubnuorexa [{OK
67 | Pesepublii ypok. O000IIEHNE U CUCTEMATH3AIUS 3HAHU T 1 https://m.eds00.ru/00adb33c
. . bubmuoreka [{OK
68  PesepsHblit ypok. O000IIEHUE U CHCTEMATH3AIINs 3HAHHH 1 https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA
METOJIWYECKHAE MATEPUAJIBI JIJISI VUUTEJIS

IIUPPOBBIE OBPA30OBATEJBHBIE PECYPCHI U PECYPCBHI CETU UHTEPHET



