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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (eaepalibHONW pabodeil MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Yy4EeOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coAepKaHue,
npeaycMaTpUBAeT PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MIOCJIEIOBATEIILHOCTh U3YUEHUS XUMHUH C YIETOM MEXKIPEIMETHBIX CBSI3EH, JIOTUKH
y4eOHOT'0 TMpOIecca, BO3PACTHBIX OCOOCHHOCTEW OOYYarOIIMXCs, OIpeaeseT
BO3MOXXKHOCTU TpeaMeTa i peanu3anuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTelbHOM MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TakkKe TPeOOBAHMM K pe3yinbTaTaM OOy4YeHHUs XMMHH Ha ypOBHE
neie M3ydeHus TIpeaMera W OCHOBHBIX BHJOB  yueOHO-TIO3HABATEIbHOU
TS TENBHOCTH 00YYaIOIIETrocs M0 OCBOSHUIO YYEOHOTO COACPIKAHUS.

3HaHWE XHWMHUHU CIY)KHUT OCHOBOM s (OPMHPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTUSI UYEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHEeM 0a30BOM HAYKM XMMHH Ha ONpPENeNEHHOM dTane e
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0OIIEro o0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE CHUCTEMbI TMEPBOHAYAJIBHBIX MOHATUM XWMHH, OCHOB HEOPTaHUYECKOM
XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TTOHSATUNA OPTraHUYECKON XUMUMU.

Crpyktypa coiepkaHusi MPOrpaMMbl MO XUMHHU C(PopMHpOBaHA HAa OCHOBE
CUCTEMHOro mnojaxonaa k e€ uzyudeHuro. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSTUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBbI TIOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MIOCJICIOBATEIILHOTO Pa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEIACTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHOTO ¥ MOJIEKYJISIPHOTO YY€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHYECKOH CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (YHKIIUU OOBSCHEHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U MOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl [0 XHMHUH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
€€ CHUCTeMHOW NpPHUPOAbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWW U3 paHee U3yUeHHBIX YUeOHbIX nmpeaMeToB: «buonorus. Ousuk ».

[Ipy wW3yyeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKU Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amada yyeOHOro mpeamMeTa COCTOUT:

- B (OpPMHPOBAHUU CHCTEMbl XMUMHYCCKUX 3HAHWM, BAXKHEUIINX (PaKTOB,
TIOHSTHH, 3aKOHOB U TMOJ0XEHUM, JOCTYIMHBIX 0000IIECHUH,

- B MPUOOIICHUU K HAYYHBIM METOJaM MO3HAHUS MPHU M3YUYEHUH BEIECTB U
XUMHUYECKUX PEaKIUi,



- B (DOPMHUPOBAHUU U PA3BUTUU TIO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUN
B y4eOHO-TI03HABATENbHOU U YU4E€OHO-UCCIIe0BATENBCKON EATEIbHOCTH,

- B OCBOCHMU TIpaBUJl 0O€30MacHOr0 OOpallleHHs C BElIeCTBAMU B
MMOBCEHEBHOM KU3HU.

[Ipu u3ydyeHnn XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUsl CTaBATCA
1eJd, KaK:

— (QopMHpoOBaHHE HWHTEIVIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OO0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO DPEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBlICHHOCTh OOyYEHHUsST Ha  CHCTEMaTUYeCKoe MPHOOIIECHUE
o0ydJaromuxcss K CaMOCTOSITEJIbHOM TI03HABATEILHON JEATeIbHOCTH, HAYYHBIM
MEeToJaM TMO3HaHUs, (POPMUPYIOMIMM MOTHBALUI0 W PA3BUTHE CIOCOOHOCTEH K
XUMUH,

— o0ecreyeHne YCIOBUM, CHOCOOCTBYIONIUX MPHOOPETEHUIO OTIBITA
pPa3HOOOpa3HON JIEITENIBHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KTHOUEBBIX KOMIIETEHIIN ), UMEIOINX YHUBEPCATbHOE 3HAUCHUE IS Pa3TUIHBIX
BHJIOB JICSTEIILHOCTH;

— (QopmupoBanre 00mell (QYHKIMOHAIBHOW ¥ ©CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YyMEHUH OOBICHATH W OIICHUBATh SIBJIICHUS
OKPY’KAIOIIEro MHUpa, WCIOJIb3yS 3HAHUS W OIBIT, MOJYYCHHBIE TPU H3yYEHUH
XUMUHU, TPUMEHATh WX TPH pPEIICHUU MpoOJIeM B TOBCEIHEBHOW KWU3HU U
TPYJIOBOM JEATEIbHOCTH;

— ((opMupoBaHne y O0OydYarONIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI 1IEHHOCTH XHMHUYECKUX 3HAHHH I BBIPAOOTKH DKOJOTHYCCKH
11eJIeCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATCIBHOCTH B IEIAX
COXpaHEHHMS CBOETO 37]0pPOBbsl M OKPY’KAIOIIEH TPUPOTHON CPEIBI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAaHMIO Ha OCHOBE YCBOCHHS OOIIECUEIOBCYCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NMpO(dHIIS U HANPaBICHHOCTH JaJbHEUIIEro
o0yJeHHUS.

OO0miee 4YMCIO 4YacoB, OTBEASHHBIX JUIS HM3YYCHHS XUMHUH HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaniseT 136 yacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU YEJIOBEKAa. XUMHUS B CUCTEME HAYK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAasT AaTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHs MacChl BelleCcTB. XUMHUYeckue ypaBHeHus. Krnaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

- 3HAKOMCTBO C XUMHYECKOM MOCYA0H,

- mpaBwiIamMH paboThl B JabopaTopud W npuéMaMu OOpalieHus c
71a00paTOPHBIM 000PYIOBAHUEM,

- W3y4YeHUE W OmucaHue (U3MYECKUX CBOWCTB 0OpA3IOB HEOPTaHUUYECKHUX
BEILECTB,

- HaOmrogeHue Quiznueckux (MIIABICHWE BOCKA, TasHUE JIbJla, PacTHpaHUE
caxapa B CTyIIKe, KUIIEHUE U KOHJIEHCAIUS BOJbl) U XUMHUUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBAHUE MEHON MPOBOJIOKH, B3aMMOAECHCTBUE MEJa C KUCIOTOW) SBICHUH,

- HaONIO/IeHNe M ONMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIni
(pa3nokeHre caxapa, B3aUMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOpHUIIOM Oapws,
paznoxenue ruapokcuaa meau (ll) mpu HarpeBaHuu, B3aMMOJEICTBUE Keje3a C
pactBopom conu meau (11),)

- U3y4YeHUE CHocoOOB pa3feieHusi CMecel: C TMOMONIbI0 MAarHuTa,
dbunbTpoBaHME, BBIIAPUBAHWE, JUCTWUIALNMS, XpoMmarorpadus, mpoBeIeHUE
OYMCTKHU ITOBAPEHHOM COJIH,

- Ha0drofieHWE W ONWCaHWE  PE3yNbTaTOB  NPOBEICHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJEJIEH MOJIEKYJL.



BaxxHeiilne npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucimopon — 3iaeMeHT U mpocToe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoaa. CrocoOb
MOJIy4YeHUsT KUCIOpoJa B Ja0OpaTopuu H  NPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoe. O30H — alioTponHas MoAU(pUKALMS KUCIOPOIa.

TemoBoit >PGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKUE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHUE
BO3/lyXa, yCUJIEHUE MapHUKOBOTO 3 (exTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHT M mpocroe BemiectBo. Haxoknenuwe Bopopona B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBA, TMPUMEHEHHE, CIIOCOObI
nosryyeHust. Kuciaotsl u conu.

MonsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHECHUSIM.

®dusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUS.
Ponb pacTBOpOB B mMpuUpoJie U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuabl. Krnaccudukamms
OKCUJOB:  coyieoOpa3syromniye  (OCHOBHBIE, KHCJIOTHbIE, aM@oTepHble) U
HeconeoOpasyromue. Homenknatypa okcuaoB. Pusznueckue H XUMHUYECKHE
cBorcTBa OKCUI0B. [loyuenue okcumos.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W  HEPACTBOPHUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. DPU3MYECKHE U XUMHYECKHE CBOWMCTBA
ocHoBaHuil. [losryueHne oCHOBaHMIA.

Kucnortel. Knaccudukamnus kucinor. Homenknarypa kucinor. Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa comneil. @u3ndeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomydenue counen.

['eHeTnueckas CBsA3b MEKYy KJIIACCaMH HEOPTaHUYECKUX COCUHEHUN.

Xumuueckuit IKCnepumenm:

- KAYE€CTBEHHOE ONPEIEIIEHUE COJIEPKAHUS KUCIIOPOIa B BO3AYXE,

- IOJIy4eHHe, cCOOUpaHue, paclo3HaBaHUe U U3yYeHUE CBOWCTB KUCIIOPO/a,

- HaOJNIOJICHWE B3aWMOJCHCTBHUS BEIIECTB C KHCIOPOJAOM H YyCJIOBHS
BO3HUKHOBEHUS U MPEKpallleHusi TopeHus (moxapa),

- O3HAaKOMJIEHHE ¢ 00pa3liaMi OKCUJIOB U OMTMCAHUE UX CBOWCTB,

- MOJy4YeHue, coOupaHue, paclo3HaBaHWE M M3YYEHUE CBOWMCTB BOJOpPOJA
(ropenue), B3auMoeicTBIE Bogopoa ¢ okcuaom meau (1),



- HaOmoieHre oOpasIoB BEIECTB KOTUYECTBOM 1 MOJIb,

- HUCCJEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C pa3IU4yHOU
PacTBOPUMOCTEIO,

- IPUTOTOBJIECHHME pACTBOPOB C  OINPENEIEHHOM MacCOBOM  JOjeH
PacTBOPEHHOIO BEILIECTBA,

- B3aMMOJICHCTBHUE BOJABI C METAZIaMU (HaTpUEM U KajbllieMm) (BO3MOXKHO
HCII0JIb30BaHUE BUAEOMATEPUATIOB),

- Kccae0BaHue 00pa30B HEOPTaHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB,

- HaOJIfOJICHUE W3MEHEHMsI OKPacKH HWHIUKATOPOB B PAacTBOpAaX KHUCIOT U
HIEI0YECH,

- u3ydeHue B3aumoneiictBus okcupa meau (ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIOT C METaJJIaMHM, pEakuuid HeUTpanu3aluuu, IOJy4YECHHE
HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO METajula APYTMM M3 pacTBOpa
COJIN,

- PpCIIEHHE DSKCIEPUMEHTAIBHBIX 3aJa4 1o TeMme «Baxneliine Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMenToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIHUT

[lepBbie TOMBITKH KIACCH(UKAIMU XUMUYECKUX dyeMeHToB. [lonsTue o
IPYIIax CXOJIHBIX DJIEMEHTOB (ILEJIOYHBIE M IIEJTOYHO3EMEIbHBIE METAJIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(PpOTEepHbIE OKCUIBI
U TUAPOKCHUJIBIL.

[Tepnonnueckuit 3akoH. [lepruoanyeckast cucTeMa XMMHAYECKUX JIEMEHTOB [l.
N. Menpneneera. ®opmel [lepuogndeckot cucTeMbl XUMHUYECKUX d1eMeHTOB []. U.
Menneneesa. Ilepuoasl u rpynmnbl. OU3NYECKUN CMBICH TMOPAIKOBOTO HOMEpA,
HOMEPOB NEPHUOJIA U TPYMIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  O000JIOYEK aTOMOB HepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxenutro B [lepuonnueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO rPpyIaM U Nepruoiam.

3nauenue [lepuoanueckoro 3akona u [lepuoanyeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHS Hayku M mpaktuku. JI. WM. MenneneeB — y4y€Hbld U
IPaKJIaHHH.

Xumuueckass cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIpPHAsi) CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBSA3b.



Crenenp  okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
[Ipouieccrl OKUCIEHUS U BOCCTAHOBIIEHUSA. OKUCIUTENN U BOCCTAHOBUTENU.

Xumuueckuit IKcnepumenm:

M3yueHue oOpa3lloB BEIIECTB METAJUVIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LIMHKA C pPACTBOPaAaMM KHUCJIOT M IWIEIOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropenue, peakiyu pa3ioKeHUs, COSTUHEHUS).

Mesxcnpedmemmnuie ceasu

Peanuzaiusa MexXnpeaMETHBIX CBSI3€H MPU M3YYEHUM XHMUHA B 8 Kjacce
OCYIIECTBIISICTCS. 4E€pe3 HCIOJb30BAaHUE KAaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATHM, TaK W MOHATUMN, SIBIAIOLIIAXCS CUCTEMHBIMH ISl OTIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

Hayunbie moHsTHA: Hay4yHBIM (hakT, TUMOTE3a, TEOPHUs, 3aKOH, aHAJIU3,
CUHTE3, KiaccuuKaius, TMEePpUOJUIHOCTh,  HAOIIOJCHUE,  DKCICPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHUE.

®usuka: MaTepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUNA 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOe€ COCTOSIHME BEIIECTBa, a3, (U3UYCCKUE BEIMYUHBI, CIUHMIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC TIOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsl peaKIus

[Tepunonnueckuit 3akoH. [leprnognyueckas cucrema XUMHYECKUX AJIEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TpPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBHH C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BellecTBa: BUJIBI XUMHYECKOM CBA3U. THIBI KPUCTAIIWYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAJIMYECKON PEIIETKU U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHWYECKUX BEIICCTB. XUMHUUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIUXCS K PpAa3JIMYHBIM KJaccaM HEOPraHWYECKUX
COCJIMHECHUH, TCHETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukanus XuMUUeCKUX PEaKIMi M0 pa3IuyHbIM NpU3HaKaM (110 YHUCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIUHW BEHISCTB, MO TEIUIOBOMY 3¢ (deKTy, o
M3MEHEHHUIO CTEMECHEH OKMUCJICHUS XHMHYECKUX 3JIEMEHTOB, IO OOPaTUMOCTH, IO



YYaCTHUIO KaTaJIM3aTopa). K30 - U IHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUUECKUE
YpaBHEHUS.

[lonstue o ckopoctu xumuueckoil peakuuu. IloHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHE O TOMOTE€HHBIX U TeTEPOTreHHBIX
peakuusax. [lonarue o karamusze. [loHATHE O XMMHUUECKOM paBHOBECUHU. DAKTOPBHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU U TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHUCJIMTEIIbHO-BOCCTAHOBUTEILHOM peaxkuum. CocraBienue ypaBHEHUI
OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUMA € HCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3IEKTPONTUTUUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMU BEUIECTB C PA3JIUYHBIMH BUJIAMU
xumuueckoi cBsizu. Creneds auccormanuu. CUabHbIE U C1a0bIe dJIEKTPOITHUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBUsl MPOTEKAHUS PEeaKIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHUs peakuuii. CBOWCTBAa KHUCIIOT,
OCHOBaHMUW W COJiek B CBETEC TMPEJCTABICHUH 00 d3JIEKTPOIUTHUYECKOM
nucconanuu. KauecTBeHHbIe peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJICJISIMUA KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xmopua HaTpus),

- HUCCIIEIOBaHWE 3aBUCUMOCTH CKOPOCTHM XHUMHYECKOM peakiuuu OT
BO3JICUCTBUS Pa3IMUHBIX (PaKTOPOB,

- HCCJICJIOBAHUE DJEKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, IMpoliecca
JTUCCOLIMAIUM  KUCJIOT, MIeJloyed U cojied (BO3MOXKHO MCIOJIb30BAaHUE BHUJIEO
MaTepuayion),

-IIPOBEJICHUE OIBITOB, WUIFOCTPUPYIOIIUX IMPU3HAKKA NPOTEKAHHUS pPEaKIUi
HOHHOTO 0OMeHa (0Opa3oBaHUE OCajKa, BBIJICIICHHE ra3a, 00pa3oBaHUE BOIBI),

- OIIBITOB, WJUTKOCTPUPYIOIMIMUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBLHBIX
peakiuil (ropeHue, peakiiuu pasyioKeHUs, COCTMHEHHUS),

- pacno3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IMOMONIbIO Kay€CTBEHHBIX
peaKiuii Ha NOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTasjibl M X COeTUHEHUS

OO6miass xapakTepucTHKa TajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHrne M (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHYECKHE CBOWCTBA Ha IpHUMEpPE  XJIOpa
(B3auMOJICCTBHE C METaJUIaMH, HEMeTallJlaMH, Iejao4yamMu). XJIOPOBOJAOPOI.
CosisiHast KUCIIOTa, XMMHYECKHE CBOWMCTBA, MOJIydeHHE, MpuMeHeHue. JlelcTBue



XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M YEJNOBEKa. BaxHeumue XJIOpUAbl U UX
HaXO0XKJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTereHu okucieHus. CTpoeHne U (U3MYECKHE CBOMCTBA
MPOCTBIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPONHbIE MOAU(PUKALIMK KHCIOPOJa
U cepbl. XUMUYECKUe cBoicTBa cepbl. CepoBOJOpOA, CTpoeHUE, (pu3nyeckue u
xuMuyecke cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHast kuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00mMe Kak
npeACTaBUTENsT Klacca KHUCIOT U crenuduyeckue). XUMHYECKUE pPEaKIHH,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJyYeHHs] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit kuciaoThl. Conu cepHON KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 31neMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTETIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuzndeckue U XuMru4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3MYecKre U XUMHUYECKUE CBOMCTBA, MojlydeHue U npuMmeHenue. Coiam aMMOHMS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHast peakiius Ha
MOHBl aMMOHHMs. A30THas KHUCIOTa, €€ TOoJydeHue, (pU3NYecKrue W XUMUUYECKHEe
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crhenudpuyeckue).
Hcnonb3oBaHue HUTPATOB U COJIEH AaMMOHHMS B KauyeCTBE MUHEPAIbHBIX
ynoopeHuii. XUMUYECKOe 3arpsi3HEHHE OKPYKAIOIIeH cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3ayxXa, MOYBbl W Boao&éMoB). docdop,
ajutoTporHbie Mogudukanmmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3HdIecKue U XUMUUESCKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mras xapaktepuctuka 3meMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIC
MOAM(UKAIIUKA, PACTIPOCTPAHCHHE B TMpuUpone, (U3MYecKkue U XUMHUUYECKHE
cBoiicTBa. Ancop6musi. KpyroBopot yriepona B mpupoze. Okcuubl yriaeposaa, ux
¢uznueckne W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIyYEHUE U TMPUMEHEHUE. DKOJIOTHYECKHE MPOOJIEMBbI, CBA3AHHBIE C OKCHUJIOM
yrieponaa (IV), rumore3a rio0anbHOrO MOTEIUICHUS KJIMMAaTa, TapHUKOBBIN
adekr. YronpHas KUCIOTA U €€ CONH, NX (PU3HUCCKUE W XMMHUYCCKUE CBOMCTBA,
MOJIydeHHEe W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.



[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKHUX BEILIECTBAX KaK O COCIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, YTaHOJ, TJIMUEPHH, YKCYCHas KUCII0Ta).
[IpupoaHble HMCTOYHUKM YTIEBOAOPOAOB (yrojib, NPUPOIHBIA Ta3, HePTh),
NPOAYKTHl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MNPOMBILIUIEHHOCTH.
[ToHsiTHe 0 OMONOTMYECKU Ba)KHBIX BELIECTBAX: KUpax, OelikaX, yrieBojax — U ux
pojiM B KM3HM 4eloBeKa. MarepuaibHOE €IUHCTBO OPraHMYeCKHX U
HEOPraHUYECKUX COCTUHEHUN.

KpemHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBA, NOJy4€HHE W
npuMmeHenne. CoelvHeHUs KpeMHHs B mnpupoje. OOmme mnpeacraBieHus 00
okcuzae kpemuus (IV) u xpemuueBoi kucnore. CUIMKAThl, UX UCIOJb30BAHKE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHelue crpoutenbHble MaTepHUalibl: KepaMuKa,
CTEKJIO, LIeMEHT, 0eToH, *keye300eToH. [Ipobrembl 0e30MacHOro MCHOIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCETHEBHON KU3HU.

Xumuueckuit IKcnepumenm:

-u3y4yeHue o0pa3ioB HEOPTraHUYECKHUX BEIECTB, CBOMCTB COJISTHONW KUCIIOTHI,

- TMPOBEJCHHE KAYECTBEHHBIX pEaKlUUid Ha XJIOPUA-HUOHBI U HAOINIOIECHHE
NPU3HAKOB UX NIPOTEKAHMUS,

- ONIBITHI, OTpaKaroIre PU3NIECKUEe U XUMUYECKHUE CBOMCTBA raJIOT€HOB U UX
COEIMHEHUI (BO3MOXHO MCIIOIH30BaHUE BUIEOMATEPHAIIOB),

- O3HaKOMJIEHHE ¢ 00pa3iiamMu XJI0PUIO0B (raJOreHUIOB),

- O3HaKOMJICHME C o0pa3namMu cepbl U €€ COEIUHEHUSAMH (BO3MOXKHO
UCITIOJIb30BAHUE BUIEOMATEPUAIIOB),

- HabmoneHue mpolecca OOyriuMBaHMS — caxapa TMOJA  JEHCTBHEM
KOHIEHTPUPOBAHHOW CEPHOUN KUCIIOTHI,

- U3yYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,

- TPOBEJICHHE KAUYeCTBEHHOW pEaKIMU Ha Cynb(paT-uOH W HAOIIOICHHE
IpU3HAKa €€ IPOTECKaHUs,

- O3HaKOoMJIeHHE C (U3MYECKUMHU CBOMCTBaMHU a3oTa, ¢ochopa U uX
COeIMHEHUH (BO3MOKHO HUCIIOJIb30BaHUE BUACOMATEPUATIOB),

- 0Opasramu a30THBIX U GOCHOPHBIX YAOOPEHHUIA,

- IOJIy4eHue, coOrpaHue, paclio3HaBaHUE U M3yYEHUE CBOMCTB aMMHaKa,

- MPOBE/ICHNE KaueCTBEHHBIX pEakIUil Ha MOH aMMOHHS U (ocdaT-uoH U
W3y4YEeHHUE NPU3HAKOB UX MPOTEKAHHUS,

- B3aWMOJICMCTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEIBIO
(BO3MOKHO MCIIOJIB30BAaHUE BUIECOMATEPUATIOB),

- U3YYEHHE MOJeJell KpUCTAIMYECKHX pemeéToK anmasa, rpadura,
¢dynnepena,

- O3HaKOMJIEHME C MPOLECCOM aJCOpOLUMU PACTBOPEHHBIX BELIECTB
AKTUBMPOBAHHBIM YIJIEM M YCTPOWCTBOM IIPOTHBOrasa,



- MOJy4YeHHe, COOUpaHue, paclo3HaBaHUE U U3YyUYEHHE CBOICTB YTJIEKUCIIOTO
rasa,

- MMPOBE/ICHUE KAYECTBEHHBIX PEaKIMi HAa KapOOHAT M U3yYCHHUE MPU3HAKOB
UX MIPOTEKaHUs,

- O3HAKOMJIEHHE C MPOAYKIHUEN CUITUKATHOMN IIPOMBILILIEHHOCTH,

- PpElIEHNE PKCIEPUMEHTANbHBIX 3a/1a4 10 TeMe «BakHeline HeMeTalibl U
UX COCTUHCHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux nonoxeHus B llepuogmueckon cucreMe xumuueckux osiemeHtoB /. .
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtaiyioB. Mertajuinueckasi CBsA3b U
METAUIMYECKasi  KPUCTAIMYECKAsT  pemeTKa.  DJIEKTPOXMMHUYECKUU Pl
HaIpsDKEHU MeTauioB. du3nyeckre U XMMUYECKUe CBOWCTBa MeTauioB. Oo1ue
criocoObl ToyueHuss MeTawioB. [loHsATHE O KOppO3WHM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [leproanmdeckoil cucTeMe XMMUYECKUX
anemenToB JI. M. MenneneeBa, cTpoeHUE HUX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUabl U
TUJIPOKCUIBI HaTpuss W Kanus. [IpuMeHeHue MIEeTOYHbIX METANIOB H  UX
COeIMHEHUH.

[[lemouHO3eMENBbHBIE METAJIbl MAarHMui W KaJdbLIMW: TMIOJIOKECHUE B
[Tepunonuueckont cucreMe xumuueckux syneMeHToB . . MenneneeBa, ctpoeHne
UX aTOMOB, HAaXOKJIECHUE B ITpUpojic. PU3NUECKUE U XUMUYECKUE CBOMCTBA MAarHUs
U Kanplus. BaxueWmne coequHEHUsS Kaibliugd (OKCHI, THAPOKCHUI, COJIN).
JKECcTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

ANOMUHMHI: TIoJI0o)KeHUE B [leproanueckoi CUCTEME XUMMUYECKUX AJIEMEHTOB
JI. 1. MenpneneeBa, CTpoOeHME aTtoMa, HaxoxKJAeHUe B mpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJIFOMUHUSL.

Keneso: monoxenue B [lepuoguueckoi cCUCTEME XUMHUYECKUX IJIEMEHTOB /l.
. MenneneeBa, CTpoeHHE aToma, HaxXOXJIeHWE B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU LI U conu xenesa (1) u xxenesa
(1), mx cocraB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

-O3HAaKOMJICHHE ¢ OOpa3laMH METAZIOB M CIUIaBOB, MX (DH3WYSCKUMU
CBOMCTBaMH,



- W3y4YCHHE PEe3yIbTaTOB KOPPO3UHU METAIIOB (BO3MOXKHO HCIIOJIH30BAHHE
BUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJICHCTBUSA OKCHJIA KaJbllMsid U HATPUS C
BOJIOM (BO3MOYHO HCIIOTH30BaHHUE BHICOMATEPHAIIOB),

- HCCIICIOBAaHME CBOMCTB JXECTKOW BOJABI, IIPOLIECCa TOPEHUs JKelle3a B
Kuciopoae  (BO3MOXHO  HWCIOJB30BAaHUE  BHJICOMATEPHAIOB),  NPU3HAKOB
MPOTEKAHUS KAYCCTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJbIUs, aTIOMHHHSI,
nuHka, xxenesa (1) u xenesza (11l), mequ (1), HaGnroneHue u onrcanue MPoOIECCOB
OKpaIllMBaHWS ITUTAMCHHM WOHAMHM HATpWsl, Kadusd W Kalublusi (BO3MOYKHO
MCTIOJIh30BaHKUE BHIEOMATEPUAIIOB),

- HcclieJoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS U TUIPOKCHIA
ITUHKA,

- pelIieHue PKCIIePUMEHTAIBHBIX 33J1a4 10 TeMe « BakHEeHWIIne MEeTallIbl U UX
COCTUHEHHUSI.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa m maTepuanbl B TOBCEAHCBHOM JKM3HHM 4YelloBeka. besomacHoe
MCIIOJIb30BaHKUE BEIECTB M XMMHYCCKUX peakiuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0XKOTax M OTPABICHUSIX.

XVMMHYECKOE 3arpsA3HCHHE OKPYXKAIOIICH cpenbl (MpeaciibHas JIOIMyCTUMAast
KOHIeHTpanus BemiecTs, nanee — [1/IK). Ponbp xumuu B pemieHnn 3KOJI0THYECKUX
poOJIeM.

Xumuyeckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHuaJbl).

Mescnpeomemmnuwie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M NMPU HM3YYEHHH XHUMHH B 9 Kiacce
OCYIICCTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK ¥ TIOHSITHH, SIBISIIONIUXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HayYHOT'O IIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHWs, aHaldu3, CHHTE3, KIacCUPUKAIUsA, TMEePUOJUIHOCTh, HAOII0IEHNE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, TAPHUKOBBIM
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

@duznka: wmartepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIU],
W30TOMBI, PAANOAKTUBHOCTh, MOJICKYJA, DJIEKTPUYECKUN 3aps]l, MPOBOIHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNIECCKAS
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.



buonorusi: ¢orocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yI00pEeHHsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BELIECTBA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE NCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
KyJbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE
npaBuUjaMyd U HOPMaMU TOBEJEHUSI U CIIOCOOCTBYIOT MpolieccaM caMOIO3HAHMS,
CaMOpa3BUTHS U COIUATIU3AIUU.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
pacuIMpeHue onbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

- TPEACTaBICHUS O COLUMAJIbHBIX HOPMax M NpaBUIAX MEXKJIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, UCCIEN0BATENBCKONW, TBOPYECKON U IPYTUX BUIAX AEATEIbHOCTH,

- TOTOBHOCTHU K Pa3HOOOPa3HON COBMECTHOM AESATEIBHOCTH MPHU BHITIOJHEHUN
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO3JIJaHUH YICOHBIX ITPOCKTOB,

- CTpEMJICHUS K B3aMMOIIOHMMAaHUI0O M B3aWMOIIOMOIIM B IIPOLIECCE ATOM
y4eOHOUN NesATeIbHOCTH, TOTOBHOCTH OIIEHHWBAaTh CBOE TOBEIECHUE M IOCTYIKHU
CBOMX TOBApHILNEH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM
OCO3HAHUS MOCIECTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U COCTaBJISIOIIME
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEIOi, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAlPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUHU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAMH HH()OPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHsSI OOy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJKOT0JIs, HAPKOTHKOB, KypeHUsI),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTHYCCKOMY U3YUYCHUIO TPOEeCCUii U Tpyaa pa3IndHoro poja,

- YBaKEHUE K TPYAY U PE3yJIbTaTaM TPYIOBOMU JEATCILHOCTH, B TOM YHCJIE Ha
OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUN 110 XUMUH,

- OCO3HAHHBIA BHIOOP WHJIWBHAYAJIbHOW TPACKTOPHH IPOJIOJDKCHUS
oOpa3oBaHHs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTENH,

- ycIHemHou mnpodeccuoHaIbHON JesATENHbHOCTH U Pa3BUTHA HEOOXOIUMBIX
YMEHUU,

- TOTOBHOCTH aJalTUPOBATHCS B MPOPECCUOHAIBHON CpEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHMS, TOHUMAHKUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3UecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
MpaBmI 0€30MaCHOTO MOBEJICHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOKAIOIIMX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TI00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W TMyTeH WX pEIIeHUs MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B MerampenMeTHBIX pe3yabTaTax BBIACISAIOT 3HAUUMBIE JIJIsT (OPMUPOBAHHUS
MHUPOBO33pEHUST OOIICHAyYHbIE TOHSATHS (3aKOH, TEOpUs, NPHHIIMI, TUIIOTE3a,
dakrt, cucreMa, Mpolecc, SKCIEPUMEHT W JIPYroe.), KOTOPhIE HCIOJIB3YIOTCS B



€CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeaMeTaxX M MO3BOJSIOT Ha OCHOBE 3HAHUU U3
ATUX MpeaMeToB (GOPMUPOBATH MPEACTABICHUE O IEJIOCTHOW HAYYHOU KapTHUHE
MHUpa,

- YHUBEpCaJibHbIe YUeOHbIC NeHCTBUS (I03HABATEIbHbIC, KOMMYHUKATHUBHEIE,
pEryJIsITUBHBIE), KOTOphle oOecrneunBalOT (OPMHpPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHUIO M OCYIIECTBICHUIO YUEOHOU eI TEIIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS

ba3oBble JJoru4yeckue aeicTBU:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBaTh CMBICI XUMHYECKUX TMOHITHH (BBIACTSATH UX XapaKTEepHbIE
PU3HAKHU, YCTAaHABIMBATH B3aUMOCBSI3b C IPYTUMU MOHSITUSIMH ),

- UCTIONIb30BATh MOHATHS JJ1s1 OOBSICHEHUS OT/AC/IbHBIX (DAKTOB U SBJICHUH,

- BBIOMpATh OCHOBAaHHUSI W KPUTEPUM JJIs1 KiIaCCU(DUKAIMK XUMHUYECKUX
BEIECTB M XUMHYECKUX PEAKIIHH,

- YCTaHaBJIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMU
U3YyUYeHUS,

- CTPOUTH JIOTHYECKUE PACCYXKJICHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, IO
aHaJIOTUH), JeJaTh BBIBOABI M 3aKIIOUCHUSI;

- yMEHHE MPHMEHSATH B IMPOIECCe IMO3HAHUSA MOHATHS (IIPEeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICNIU, UCTIOIB3yEeMbI€ B XUMUH,

- NpeoOpa3oBbIBATh IHIUPOKO TPHUMEHSEMbIE B XHMHH  MOJICIbHbIE
IpeACTaBICHUS — XUMHUYECKUM 3HAK (CHMBOJI JIEMEHTa), XUMHYecKast popmMmyra u
ypaBHEHUE XUMHYECKON PEaKIuu — MPHU PEelIeHnH Y4eOHO-TI03HABATEeIHHBIX 3a/1a4,
C y4€TOM OTHX MOJECIbHBIX TMPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh
CYIIECTBEHHBIE TPH3HAKH HM3Y4aeMBIX OOBEKTOB — XHMHYECKUX BEIIECTB U
XUMHUYECKHUX PEaKIUi,

- BBIBIIATH OOIMME 3aKOHOMEPHOCTH, NPHYUHHO-CIICICTBEHHBIC CBS3H U
MPOTUBOPEUHS B U3yUaE€MbIX IMpoOIeccax U SBJICHUSX.

ba3oBble ucciieqoBaTe/IbCKHeE 1€iCTBHA .

YMEHHME HCIIOJIL30BaTh IMOCTABJICHHBIE BOMPOCHl B KA4€CTBE WHCTPYMEHTA
MMO3HAHMUSA, a Takke B KadeCTBE OCHOBBI I (DOPMHUpPOBAHUS THIIOTE3BI IIO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

npuoOpeTeHWE OIbITa 10 TUIAHUPOBAHHUIO, OPTaHU3AIMH M TPOBEICHHUIO
VYCHUYCCKHX OKCICPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJOM Tpolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 Pe3ysIbTaT, (POPMYIHpPOBATH OOOOIICHUS H
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 mpojeraHHoM padore.



Pabora ¢ ungopmanmeii:

- yMEHHE BBIOUpATh, AHAIM3UPOBATH U HHTEPHPETHPOBATH MH(MOPMAIIUIO
pa3IUYHbIX BUAOB U (OPM MPEACTABICHUS, MOJIYYaeMyI U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIONYJIApHAsl JMTEpaTypa XUMHYECKOI'O COJAEpX aHUs, CIPABOYHBIE
nmocodbusi, pecypchl MHTepHeTa), KPUTUYECKU OIICHUBATH MPOTUBOPEUHMBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

- YMEHUE NMPUMEHATh Pa3IMYHbIE METOJIbI U 3aMpOChl MPU MOUCKE U 0TOOpE
nHpOpMaIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3a/1a4 ONPEAEIEHHOTO THIIA,

- TpuOoOpeTeHHe OombiTa B 00JIACTM MCHOJB30BAHUS HH(DOPMAIMOHHO-
KOMMYHHMKATUBHBIX TE€XHOJIOTUMH,

- OBJIQJICHUE KYJIbTYPOH aKTUBHOT'O HCIIOJb30BaHUs Pa3JIMYHBIX MOMCKOBBIX
CUCTEM,

- CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANIbHYIO (QOpMY MpeacTaBICHUS
uHpOpMAIIMK W WUTIOCTPUPOBATH pEIIaeMble 3a7a4yd HECIONKHBIMH CXEMaMH,
auarpaMmMamM, IpyrumMu ¢popmMamu rpaduku U UX KOMOUHAIIUSIMU;

- yYMEHHE UCIOJNIb30BaTh W aHAJU3UpPOBaTh B IIpoliecce Y4YeOHOUW U
UCCJIEI0BATEIBCKON JESITENIbHOCTH MH(OPMAIUIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIBCKOr0 XO3SIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYKAIOWIEW NPUPOTHOU
Cpeapbl.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHsS 3aJaBaTh BOIpPOCH (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBINIOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUS  MPEICTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  I[0O3HABATEJIbHOU
NEATEIbHOCTA B YCTHBIX U MHUCBMEHHBIX TEKCTax; JeJlaTb MPE3eHTalUI0
PE3YNIbTATOB BBHIMIOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (J1abopaTopHOTO OIbITA,
71abopaTopHOM pabOTHI IO UCCIIETOBAHUIO CBOIMCTB BEILIECTB, yYEOHOTO IPOEKTA);

YMEHHS Yy4eOHOro COTpYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
[I03HABATEJILHOW W HCCIEHNOBATEIIbCKOW  JEATENBHOCTA  NPU  PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE y4yéTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uiuii (o0CcykneHusi, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIHS
COBMECTHBIX JCHUCTBUM, ONpPEACICHUE KPUTEPHUEB MO OIEHKE KayecTBa
BBITIOJIHEHHOM pabOThI U ApYrue).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

- YMEHHE CAMOCTOSITEJIBHO ONPEAENATh LEIH ACATENIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NEATENBHOCTb,



- BbIOUMpaTh HaubOosiee >PQPEKTUBHBIE CINOCOOBI pEIICHHUS Y4YEOHBIX U
ITO3HABATEIBHBIX 3a/a4,

- CaMOCTOSITEJIbHO COCTaBIATH WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIN
AJTOPUTM JECHUCTBUM IIPU BBIIIOJHEHUM 3aJaHUN C YYETOM IOJYYECHHUS HOBBIX
3HaHUM 00 U3y4yaeMbIX OOBEKTAX — BEIIECTBAX U peakUusX,

- OILICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3ysbTaTa 3asBICHHOW LEIH,
YMEHUE HCIOJIB30BATh U AHAJU3MPOBATH KOHTEKCTHI, MPEAJIaracMble B YCIOBHH
3a7JaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3YJNbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
collepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHON paboueil mporpammoit,
BBIEJISIIOT:

OCBOCHHbIE OOYYarOINIMMHUCS Hay4yHble 3HaHUS, YMEHHS M CHOCOOBI
NercTBUM, cieruduaeckue i MpeaMeTHON 001acTh « XUMUS»,

BUJIbI JIEATEJIBHOCTA MO MOJIYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETAlUH,
npeoOpa3zoBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonmy o6yuenus B 8 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh y O0y4YaIOIIUXCSl YMEHUM:

e PacKphIBaThb CMBICI OCHOBHBIX XMMHYECKHX IOHSATHUH: aTOM, MOJIEKYJIA,
XUMHUYECKUI DJIEMEHT, NPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOAHASI U HEOJHOPOAHAS),

e BAJICHTHOCThb, OTHOCHUTEJIBHAs AaTOMHAas M MOJIEKYyJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHas Macca, MaccoBas JoJs
XHUMHYECKOr0 3JIEMEHTA B COCAMHEHUH,

e MOJISIpHBIN 00BEM, OKCHUJI, KUCIIOTA, OCHOBAaHUE, COJIb,

e  DJIEKTPOOTPHULIATEIBHOCTh, CTEIIEHb OKUCIICHHUS],

e XUMHUYECKas peakiusi, KiacCU(UKAIMs PEeaKlMil: peakluu COeIUHEHUS,
pEaKLUK Pa3IOKEHMsI, PEAKIMU 3aMEIIEHUs, peakluu OOMEHa, IK30 - H
SHAOTEPMUYECKUE PEAKIIUH, TETUIOBON A (DEKT peakiinm,

e PO aTOMa, JJICKTPOHHBIM CJIOM aToMa, pajJuyC aroma, XUMHYECKas
CBA3b, NTOJISIPHAS U HENIOJISIpHAsl KOBAJICHTHAs CBA3b, HOHHAS CBS3b,

e UOH, KaTHMOH, aHWOH, PacTBOp, MaccoBas AOJS BElIeCTBa (IIPOLICHTHAs
KOHLICHTpAIIMs1) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX IIOHATUM H
IPUMEHATH 3TU MOHATHUS NIPU ONMCAHUM BELIECTB U UX IIPEBPALCHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJIEHHA (POpMYI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e ONPEIENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCJEHUS  3JEMEHTOB B  OHWHAapHBIX  COEAMHEHMSX,



NPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaM, BHUA XUMHYECKOM CBsi3U (KOBAJICHTHasT W HOHHas) B
HEOPTaHUYECKUX COCTUHCHUSX;

packpbiBaTh cmbici Ilepuoguueckoro 3akonHa [J[. WM. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE MEPUONYECKON 3aBUCHMOCTH CBOWCTB
XAMHYECKUX DJIEMEHTOB OT WX TOJIOKeHHS B llepuoamueckoll cucteme,
3aKOHOB COXPAaHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEeHUsl, 3aKOHa ABOTaipo;

ONKCHIBATh W XapaKTepw3oBaTh TabmuuHyo Gopmy Ilepuoandeckoit
CUCTEMBbl XUMHUYECKHX DJJICMCHTOB: pa3jiMyaTh TOHATHS  «TJIaBHas
noarpymnmna (A-rpynna)» u «nobouynas noarpynmna (b-rpynmna)», Mansie u
OO0JbIINE TEPUOBI,

COOTHOCUTH  OOO3Ha4YeHUs,  KOTOpble  HMMEIOTCA B TaliuIe
«Ilepuognueckas cucrema xuMudeckux anemeHToB . . MenneneeBay ¢
YUCJIOBBIMH  XapaKTePUCTUKAMH  CTPOCHUS  aTOMOB  XHMMHYECKHUX
ANIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacnpeiesieHue X Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIIUPOBATh XUMHUYECKHUE IJIEMEHTHI, HEOPraHUUECKUE BEIIECTBA,
XUMHYECKUE peaKkiuu (M0 YUCIY W COCTaBy YYacTBYIOIIMX B PEaKlUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB, MOJTBEPXKAasi ONMUCAHUE PUMEPAMHU MOJEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOUIUX XUMHUECKHX PEAKIINA;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KaUY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUUCTSATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MaccChl
BEIIECTB, MACCOBYIO JIOJIO XUMHYECKOTO »JJeMeHTa 1o ¢opMmyIie
COCIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIUY;

NPUMEHSITh OCHOBHBIC OTEPAIMN MBICIIUTEIFHON JACSTEIBHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATH3AINI0, KiIacCH(PUKaIIHIO,
BBISIBJICHUE MPUIMHHO--CIICJICTBEHHBIX CBSI3€M — JUIsI M3YYCHHS CBOWCTB
BEIIECTB M XUMUYECKHX pEaKIui, HayIHbIE METOABl TIO3HAHUS —
HAOJIOICHNE, M3MEpPEHUe, MOJACIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBI );

ClenoBaTh  MpaBWJIaM  [OJIB30BAaHUS ~ XUMHYECKOW  TOCYIOM U
1a60paTOPHBIM 000PYIOBAHUEM,



npaBwiaM OOpallleHusl C BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKLIUSIMU
M0 BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHUUYECKUX OIBITOB. MO MOTYYEHHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPO/IA U KUCIOPOaa),

[IPUTOTOBJICHUIO  PAaCTBOPOB C  ONPEACIECHHOM MacCOBOW  JOJIEHN
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U TMPOBOJAUTH XHUMHUYECKUE
AKCIIEPUMEHTHI IO PACHO3HABAHMIO PACTBOPOB IIEJIIOYEH M KHUCIOT C
NOMOLIBI0O HHIUKATOPOB (JaKMycC, ¢eHondTanentH, METWIOpaHX U

JpyTHe).

K koHiry oOyudenus B 9 kjiacce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE
JTOJDKHBI OTPaXKaTh YMEHUS .

PACKpBIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHITHI:

XUMUYECKHUH DIIEMEHT, aTOM, MOJIEKYJIa,

WOH, KaTUOH, AaHWOH, TMPOCTOE BEUIECTBO, CJIOKHOE BELIECTBO,
BaJICHTHOCTb,

ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHHUS, XMUMHUYECKAs pEeaKius,
XHUMHYECKasi CBA3b, TEIIOBON 3(P(EKT peaKkiuu, MOJib, MOJIIPHBIN 00BEM,
pacTBOp, OJEKTPOJUTHI, BJIEKTPOIUTHYECKAS AUCCOLMALMS, PEaKIHH
MOHHOTO OOMEHa, KaTaju3aTrop, XMMUYECKOe paBHOBECHE, OOpaTHUMbIe U
HeoOpaTUMBbIE peakluy,

OKHUCIHUTCIIBHO-BOCCTAHOBUTCIIbHBIC PCaKnu, OKHCJIHNTCIIb,
BOCCTAaHOBUTCIIb, OKUCJICHUC 1 BOCCTAHOBJICHUC, aAJITIOTPOIINA,
aM(l)OTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'IeHTHaH, HOHHasI,

MeTajInyeckas), KpUCTaulnueckas pemérka, KOppO3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW pEeaKkUuu, MPEeaeabHO JOIMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUA U
NPUMEHATH 3TH HOHATUS NIPU ONUCAHUH BEUIECTB U UX MPEBPALICHUN;
UCTIOJIb30BaTh XHUMHYECKYI0 CHMBOJHUKY JJIsi COCTaBieHUs Qopmyn
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JUYHOrO COCTAaBa, IPUHAMICKHOCTH BEIIECTB K
OTpeNeNEHHOMY KJIacCy COEIWHEHUW mo (opMmyrnaMm, BHI XUMHUYECKOU
CB3U (KOBaJICeHTHAs, WOHHAs, METaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (GopMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, TUIT KPUCTALNTHYECKOU
PELIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATH €r0 MOHUMAaHHE:



ONMMCHIBaTh M XapaKTepus3oBaTh TabmuuHyo Qopmy Ilepuoanueckoit
CUCTEMBI XUMUYECKUX DJIEMEHTOB:

pasznuyarth MNOHATHUS «rJ1aBHas mnoArpynna (A-rpynma)» U «noOodHas
noarpynmna (b-rpymnmna)y», Maneie 1 OonblIne NEPUOIBI,

COOTHOCHUTH 0003HAaYEHUS!, KOTOPhIE UMEIOTCS B IEPUOJINYECKON TabInlLIe,
C UHUCJOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS AaTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj slpa, OOIIee YUCIO DJIEKTPOHOB U
pacrpefieieHue HMX MO DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB 3JIEMEHTOB M MX COCJIMHEHUU B
npenenax MajblX MEPUO0B U TJIABHBIX MOATPYNN ¢ YYETOM CTPOCHUS MX
aTOMOB;

KJacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPraHMYECKUE BEIECTBa,
XUMHYECKUE peakuuu (MO YHUCIY M COCTaBy Y4YacTBYIOIIMX B pEaklUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETECHEH OKHUCIeHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLME U cHenupUuyYecKue XUMUYECKUe
CBOICTBAa MPOCTBIX U CIOXHBIX BEUIECTB, MOJITBEPXkAasi OIMNHUCAHUE
npUMepaMHu MOJEKYISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTaBJATh YPaBHEHHUS DJIEKTPOJIUTHYECKOM JUCCOLMALMM  KHUCIOT,
IIEJI0YEN U COJIEH, TOJIHBIE M COKPAIEHHBIE YPABHEHUS PEAKIINNA HOHHOTO
oOMeHa, ypaBHEHHUS peakluid, MOATBEPKIAIONMX CYIIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXY BEIIECTBAMH PA3IMYHbBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMA
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHHMSI XMMHYECKHUX NPEBPAICHUNA B Pa3IUUHBIX
YCIIOBUSX;

BBIUYMCIATE OTHOCHUTEIBHYIO MOJIEKYJSPHYIO M  MOJSPHYKO Macchl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO »dJeMeHTa 1o QopMmyJe
COEIMHEHHsI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
10 YPABHEHUIO XUMUYECKON PEAKLUY;

coOmoaTh  TMpaBWja  TOJIB30BAHUS ~ XUMHUYECKOHW  TMOCyIOH U
nabopaTopHbIM 000pYyIOBaHMEM, a TaKKe TMpaBWiIa OOpamieHuss C
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKLMSIMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMUYECKHUX OTBITOB IO TOJIYYCHHIO H COOMpaHHUIO
ra3o00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

IIPOBOJUTh  PEaKUWH, IOATBEPKIAAIOIINE  KAaueCTBEHHBIH  COCTaB
pa3IMYHBIX BEILECTB: PACIO3HABATH ONBITHBIM MYTEM XJIOpUJI, OpOMMI,



noaus, kapOoHat, pocdat, CHIMKAT, CyIb(}aT, TMAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS W HMOHBl W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

MPUMEHATH OCHOBHBIE OTIEPAI MBICIUTEIFHOW NEATEIHbHOCTH — aHalu3
U CHUHTE3, CpaBHEHHUE, 0000I1IIeHHEe, CUCTEMATU3AIIHIO,

BBISIBIICHHUE TPUYMHHO-CICACTBEHHBIX CBS3€H — ISl M3YYEHHUS CBOWCTB
BEIIECTB U XUMUYECKUX PEaKIUi,

HayYHBIE METOJIbI TIO3HAHUS — HAOI0ICHIE, H3MEPEHNE, MOJICTUPOBAHHE,
OKCIIEPUMEHT (peaNbHbBII 1 MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Konrpoabusie | IlpakTuuyeckue | 00pasoBaTejbHbIE
IporpamMmaI Bcero
padoTsI padoThbI pecypchl
Pa3nen 1.IlepBoHayaibHble XUMMHYECKHE MTOHSTHS
XuMus — BakHast 00JIaCTb €CTECTBO3HAHUS
11 . 5 2 bubmmoreka [{OK
Y TIPAKTHYECKOM JIeATeTbHOCTH YEJIOBEKa
1.2 BemectBa n XuMH4eCcKue peakuuu 15 1 bubnuoreka [IOK
Hroro mo pazueny 20
Paspen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
2.1 Bosayx. Kucnopon. [Tonarue 06 okcumax 6 bu6mmoreka [IOK
2.2 Bonopoa. Comu. KucnoTsr 8 bu6mmoreka [IOK
2.3 Bopna. PactBopsl. [TonsiTne 06 ocHOBaHUSAX 5 bu6mmoreka [IOK
2.4 Kitacchl HEOpraHn4ecKux COeTMHECHUM. 11 bu6mmoreka [JOK
Hroro mo pazgeny 30
Pasnen 3. llepuoauueckuii 3axoH u [lepuoguveckas cucrema xumuueckux iemMenToB /. U. MenaesieeBa.
[Tepuoanueckuii 3akon u [leproaudeckas
3.1 CHCTeMa XMMHYECKHUX 3y1eMeHToB Jl. H. 7 bu6mmoreka [JOK
MenneneeBa. CTpoeHue aTomMa
Xumnueckas cBs13b. OKUCIUTEILHO-
3.2 8 1 bubmuoreka [JOK
BOCCTaHOBUTEJIbHBIE PEAKIIHH
Hroro no paszneny 15 bubnuoreka [IOK
Peseps 3 bubnunoreka [JOK
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9 KUIIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB 1 TeM uudpoBbIe
Ne i/ Konrpoabubie | IIpakTHyeckue
nporpamm Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpeHue u yriuyoneHue 3HaHUH
11 P yry 5 1 Bu6miorexa [[OK
OCHOBHBIX pa3/esioB Kypca 8 kjacca
1.2 3aKOHOMEPHOCTH XUMUYECKHUX PEAKIUN 4 bubnuoreka [IOK
DIEeKTPOTUTHUYECKAS TUCCOIHAIINS.
1.3 P 8 1 1 bu6moreka [IOK
XUMHUYECKUE PEAKIIMU B pacTBOPAX
Hroro mo pazgeny 17
Pa3nen 2. Hemera/uibl M UX COeIUHEHUS
OO61as XxapakTepUCTUKA XUMUYECKUX
2.1 P p 4 1 bu6mmoreka [IOK
anemeHToB VIIA-rpymnmel. ["amorenst
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 P P 6 bu6mmoreka [JOK
anemeHToB VIA-Tpymnisl.
OO01as XxapakTepUCTUKA XUMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, docdop u ux 7 1 bubnunoreka [JOK
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.4 anemeHToB |VA-rpynnsl. Yraepon, 8 1 2 bu6mmoreka [JOK
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pa3gen 3. Merajliibl 1 UX COeTUHEHU S




3.1 OO0111€e cBOMICTBA METAILIIOB 4 bubmuoreka [JOK
3.2 Baxueiimme MeTamibl U KX COSTUHCHUS 16 bu6mmoreka [{OK
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTBa 1 Matepuaiibl B )KU3HU YeJIOBEKa 3 bubnuorexa [JOK
Wroro mo pazueny 3
Peseps 3 bubmmoreka [JOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosunyecTBo yacoBo DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsbl
IIpeamer xumun. Pojib XUMUU B 5KHU3HU
1 p 1 Bu6miorexa [[OK
yenoBeka. Tena u Bemecrsa
2 IlonsTue o MeTogax MO3HAHUS B XUMHUU 1 bu6moreka [IOK
[IpakTnueckas padorta Ne 1 «IIpaBuiia
paboThl B 1TaOOPATOPUU U TIPUEMBI
3 1 bubmuoreka [JOK
oOpailieHus ¢ J1abopaTOPHBIM
000pyTOBaHUEM
Uucrele BemecTBa U cMecu. CriocoOsl
4 . 1 bu6mmoreka [IOK
pazneneHus cmeceit
[IpakTuueckas padota Ne 2 «PazneneHue
5 cMmecell (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 bubmuoreka [JOK
COJIH )»
6 ATOMBI M MOJICKYITBI 1 bubnuoreka [JOK
XUMUYECKUE PTIEMEHTHI. 3HAKU (CUMBOJIBI
7 ( ) 1 bubmuoreka [JOK
XUMHYECKUX JIEMEHTOB
8 IIpocTeie U ClIOXKHBIE BEIIECTBA bu6mmoreka [JOK
9 ATOMHO- MOJIEKYJISIPHOE YUYE€HUE bubnuoreka [IOK
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumnueckas popmysna. BaaeHTHOCTh aTOMOB
10 opwy 1 bubmuoreka [JOK

XUMHUYCCKUX 3JICMCHTOB.




OrtHOCHUTEIbHAd aTOMHAs Macca.

11 bubmmorexa [{OK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca
MaccoBas 10JIsI XHMHYECKOr0 JICMEHTA B

12 bubmmoreka [{OK
COEIUHEHUU
KommuecrBo BemecTtBa. Mok, MomsapHas

13 P bubnuoreka [JOK
Macca
duznueckre U XMMUYECKHE SIBIICHU.

14 bubmmoreka [{OK
XuMuU4ecKasi peakius
[Ipu3HaKky U yCIOBHUS MPOTEKAHUS

15 P JCHORE ED Bu6morexa [[OK
XUMHYCCKHAX PEaKITHA
3aK0H COXpaHEHHUS MACCHI BEILIECTB.

16 P bu6mmoreka [IOK
XUMHUYECKUE YPABHEHUS
Breramciienust KoJmaecTBa, MacChl BEIIECTBA

17 ’ . bubmmnoreka ITOK
110 YPaBHEHUSIM XUMHYECKHX PEaKIIUMA
Knaccudukanus XauMUuecKuX peakiiuii

18 (coenuHEeHMS, pa3JIOKCHUS, 3aMEIICHHUS, bu6mmoreka [JOK
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 i bu6mmoreka [JOK
SHIIMKJIOIIEIUCT.
KonTpoinbHas padora Nel 1o Teme

20 P P bubnuoreka [JOK
«BerecTBa 1 XUMHUYECKHE PEAKIIUI)
Bo3nyx — cmech razos. CocTaB Bo3ayxa.

21 Kucnopoa — sneMeHT u mpocToe BEmecTBO. bu6mmoreka [JOK
O30H
du3nyecKre U XMMUYECKHUE CBOMCTBA

22 bubmuoreka [JOK

KHcJiopoaa (peaKI_lI/II/I OKHUCJICHHA, ropeHHe).




Cnoco0bl OJTy4eHus KUCI0poa B

23 bubmmoreka [JOK
nabopaTopuu U MIPOMBIIUICHHOCTH.
TemoBoit 3¢ (hekT XUMHUECKON peaKInH,

24 MOHATHE O TEPMOXUMUYECKOM YPAaBHEHUH, bubnuorexa [JOK
9K30- ¥ SHJOTEPMHUICCKHUX PEaKIIHIX
TormBo (HedTh, yroib U METaH).

25 3arps3HeHre BO3/IyXa, CIIOCOObI €ro bubnuoreka [JOK
MIPEIOTBPAICHUS
[IpaxTnueckas padota Ne 3 o Teme

26 «[Tony4uenne u coOMpaHue KKCIOPO/Ia, bubnmorexa [JOK
W3y4YEHUE €ro CBOUCTB)

27 Bonopon — aneMeHT 1 pocToe BEIecTBO. bubnuoreka [IOK

28 DU3NYECKUE U XUMUYECKUE CBOMCTBA Bu6morexa LIOK
BOJIOPO/JIA.

29 [ToHsTHE O KHCIIOTAX U CONISAX bu6mmoreka [IOK

30 CriocoOslI mostyueHust BOAOpoa B BuGmorexa LIOK
nabopaTtopuu
[IpakTuueckast padota Ne 4 o Teme

31 «ITomyuenue u coOupaHue BoAOPOa, bubmuoreka [JOK
W3Y4EHHUE ero CBOMCTB»

32 MouspHbiii 00BEM ra3oB. 3akoH ABOTAIPO bubnnoreka [JOK
Boruncnenus 00bEMa, KOJIHMUECTBA BEIIECTBA

33 ra3a I0 €ro U3BECTHOMY KOJINYECTBY bubnuoreka [IOK
BEIECTBA WK 00BEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHIO

34 peaxiuy Ha OCHOBE 3aKOHA 0OBbEMHBIX bu6mmoreka [JOK
OTHOIIIEHU Ira30B

35 du3znyecKrue U XUMHYECKHE CBOMCTBA BOJIbI bu6mmoreka [JOK




CocraB ocHoBauuii. [loasarue 00

36 bubmmoreka [JOK
HHIUKATOpaX
Bopa xak pactBoputens. HacbllieHHbie u

37 HEHACHIIIIEHHBIE PacTBOPHL. MaccoBas 107s bubnuorexa [JOK
BEII[ECTBA B PACTBOPE
[Ipaktuyeckas pabora Ne 5 o reme

38 <<HpI/Il"OTf)BJ'I€UHI/I€ paCTBcpoB c ) BuGmiorexa LIOK
OTIpENICIIEHHON MacCOBOM JIOJIEH
PacTBOPEHHOTO BEIISCTBA

39 KonTtponsnas pabora Ne2 no teme BuGmorexa LIOK
«Kucnopoa. Bogopon. Boga»

40 OKCUabl 1 UX COCTaB bubnuorexa [JOK
[Tosmydyenne u XuMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmuorexa [JOK
OKCHJIOB

42 OCHOBaHHUS M UX COCTaB bu6mmoreka [IOK

43 HonyquI/Ive Y XMMHYECKHE CBOMCTBA BuGnorexa LIOK
OCHOBaHUI

44 KucioTe! 1 X cocTtaB bu6mmoreka [JOK

45 [Tony4yeHue U XUMHYECKHE CBOMCTBA KHCIIOT bubnuoreka [JOK

46 Conu (cpennue): HOMeHKJIaT}:pa, CrocoObI BuGmorexa [OK
MOJIy4YeHUs, XHMUYECKUE CBOMCTBA
[IpakTuueckas padota Ne 6. Perenue

47 AKCIEPUMEHTAJIBHBIX 33124 IO TEME BuGmmorexa [OK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCIMHEHUIN»

48 I'eneTnyeckas cBsI3b MEXKAY KlaccaMu BuGmmorexa [OK

HCOPraHN4YCCKUX CO€OUHECHUI




49 O06o001IeHne 3HaHUM 1 bubmmoreka [JOK
KonTtposneHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 1 bubnuorexa [JOK
coeqrueHun”
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU
o1 XUMUYECKUX 3JIeMEHTOB. [IoHATHE 0 Tpymnmax 1 bubnuorexa [JOK
CXOJ/IHBIX DJICMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 cUcTeMa XUMUYECKuX 35ieMeHToB JI. 1. 1 bubnuorexa [JOK
MenneneeBa
53 [Tepuonpl, rpyniel ¥ MOATPYIIIBI 1 bubnuorexa [JOK
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIJIEP. bubnuorexa [JOK
CTpoeHHe ATEKTPOHHBIX 000JI0YCK aTOMOB
55 anemeHToB Ilepuonnueckoit cuctemsr /1. U. 1 bu6mmoreka [IOK
Meunneneena
XapakTepucTuka XUMUYECKOTO 3JIEMEHTa 110
56 ero nosioxeHuto B [lepuoauveckoit cucreme 1 bu6mmoreka [IOK
. Y. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
57 pa3BUTHS HAYKH I/I"Hpaf(TI/IKI/I. . . 1 BuGnorexa LIOK
MenneneeB — y4€HbIH, IIe1aror u
rpaXKJaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB 1 bubnnoreka [JOK
59 Honnas cBs3b 1 bubmuoreka [JOK
60 KoBanenTHas nosnsipHas cBsi3b 1 bubnuoreka [IOK
61 KoBanenTHas HenossipHas CBA3b 1 bubnuorexa LIOK
62 CrerneHb OKUCICHUS 1 bu6mmoreka [JOK
63 OKHCIUTEIBHO- BOCCTAHOBUTEIIHHBIC 1 bu6nmoreka [JOK




peaknuu

64 OKHCIIUTENU U BOCCTAHOBUTEIH. 1 bubnmoreka [JOK

65 KonTtposnsHas padota Ne4 mo Teme 1 BuGmiorexa LIOK
«CtpoeHue aroma»

66 PesepBHEIH ypOK. O606£11€H1/Ie u 1 BuGmiorexa [OK
cUCTEeMaTH3aIHsI 3HAHUI

67 PesepBHbIit ypok. O606£ueHHe u 1 BuGmiorexa LIOK
cHCTEeMaTH3aIHsI 3HAHUI

68 PesepBHbIit ypok. 0606?16Hne " 1 BuGmiorexa [IOK
cUCTeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoauvecTBo yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypchl

[Tepuonnueckuii 3akoH. [lepronnueckas

1 cucTeMa XUMUYeCKuX 31eMeHnToB /1. U. 1 bubnuorexa [JOK
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB

2 XUMHUYECKUX JJIEMEHTOB IEPBBIX TPEX 1 bubnuoreka [IOK
MEepUOIOB
Knaccudukanus 1 HOMEHKIaTypa

3 1 bubmuorexa [JOK
HEOPraHMYECKHX BEIECTB
Bubsl XuMU4eCcKkoi CBA3U U TUTIBI

4 . 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK
KontponsHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay
Kiaccudukanus XuMuueckux peakiuu 1mo

6 ¢ P 1 bu6mmoreka [JOK
pa3IMYHBIM IPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOM

7 peakuuu. [IoHITHE 0 TOMOTC€HHBIX U 1 bu6mmoreka [JOK
TFeTEPOreHHBIX PEAKIIHIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.
@DakTopsl, BIUSIONINE HA CKOPOCTh

8 PEL P 1 bubnuoreka IIOK

XHUMHUYECKOU pPCaKuun U MOJIOKCHUC
XUMHUYCCKOTO paBHOBCCHUS




9 BoccranoBurenbHble peakiuu. bubmmoreka [JOK
Teopust 3IEKTPOIUTHIECKOU

10 nucconuanuu. CUiabHBIE U cla0bIe bubmmorexa [{OK
AIEKTPOJIATHI

11 WNonnble ypaBHEHUS. bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBaHUH B CBETE MpeACTaBICHUIN 00 bubnuorexa [JOK
AMEKTPOJIUTUICCKON TUCCOITUAITTT
XHWMHUYECKUE CBOMCTBA COJIEH B CBETE

13 MIpe/ICTaBICHUH 00 IEKTPOITUTUYECKOM bubnuoreka [JOK
JICCOTHAIIAN

14 I'unponus coneit. bubnuoreka [IOK

15 OO6o01enne u cucTeMaTu3arus 3HaHH. bubnuorexa [JOK

16 [Ipaktuueckas padota Ne 1. «Pemenne BuGmorexa LIOK
SKCMEPUMEHTAIbHBIX 33124

17 KonTtponbHas padota Ne2 o teme BuGmorexa LIOK
«DQNEKTPOIUTUYECKAs TUCCOLMALINSL.»

18 O6mas XapaKTepI:ICTI/IKa raJIoreHoB. BuGmiorexa LIOK
XUMUYECKUE CBOMCTBA HA IPUMEpPE XJIopa
XnopoBogopoa. ComsiHast KUCIIOTa,

19 XUMUYECKUE CBOWCTBA, MOIYYEHHE, bu6mmoreka [JOK
MIPUMEHEHHE
[IpakTnueckas pabota Ne 2 o Teme

20 «[TonydyeHue coNSTHON KUCIOTHI, U3YUYECHUE bubnnoreka [JOK
€€ CBOMCTBY»
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX

21 peaxkuui, €Ciii OJUH U3 PEarcHTOB JaH B bubnuoreka [IOK

U30BITKE




22

OO0mas xapaktepucTuka 3neMeHToB VIA-
CPYIIIbI

bubmuoreka [JOK

23

AJnoTporHble MOAU(UKALIIY CEPHI.
HaxosxeHue cepel 1 €€ cOeIMHEHUH B

MIPUPOJIE.

bubmmorexa [{OK

24

CepoBonopo, cTpoeHue, Pu3nyeckKue u
XUMHYECKHE CBOMCTBA

bubmmoreka [{OK

25

Oxcuppl cepbl. CepHast KMCIIOTA,
(u3nueckue 1 XMuMHUYECKHE CBONCTBA,
IIPUMEHEHUE

bubmmoreka [{OK

26

XUMUYECKUE PEAKIIUH, JeKaAIMe B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOTydeHHUs
CEPHOM KUCIIOTHI

bu6moreka [IOK

27

Brruncinenne MaccoBoU TOJIH BEIXOJA
MPOAYKTA PEaKIINHU

bu6mmoreka [IOK

28

OO6mras XxapakTepucTuka 3J1eMeHToB VA-
rpymnmnbl. A30T, pacripocTpaHeHHE B
npupoe, Gu3nuecKue U XuMU4YeCcKHe
CBOICTBa

bu6mmoreka [JOK

29

AMMI/IaK, €ro (bI/ISI/I‘IeCKI/IC U XUMHYCCKHEC
CBOﬁCTBa, MOJIYYCHUC U ITPUMCHCHUC

bu6mmoreka [JOK

30

[IpakTnueckas pabota Ne 3 mo Teme
«[lonyyeHue aMMuaka, U3yueHUeE ero
CBOMCTB»

bubnuoreka [JOK

31

A30THas KUCOTa, € Pusnueckue u
XMMHUYECKUE CBOMCTBA

bu6mmoreka [JOK

32

Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHMUS B KAYECTBE MUHEPAIIbHBIX

bu6mmoreka [JOK




ynoOpeHuit.

33

dochop. Oxcun dochopa (V) u
dbocdopHas Kkucinora, GU3NICCKHE U
XUMHUUYECKUE CBOMCTBA, MOJYYCHUE

bubmmorexa [{OK

34

Hcnons3oBanue pochaToB B KauecTBE
MUHEpaAJIbHBIX YI0OpEHUH.

bu6mmoreka [{OK

35

Yrnepon, pacnpoCTpaHEHHE B IPUPOJIE,
(u3nueckrue 1 XMuMHUYECKUE CBOMCTBA

bubmmoreka [{OK

36

Oxcuppl yriaepojaa, ux pusudeckue u
XHUMHYECKHAE CBOMCTBA. DKOJOTHUECKUE
MpoOJIeMBI, CBSI3aHHBIE C OKCHUIOM

yraepona (1V)

bu6moreka [IOK

37

VYronpHasa KUCIOTA U €€ COJIN

bu6mmoreka [IOK

38

[IpakTrueckast pabota Ne 4 o Teme
"IlosrydeHue yriieKucioro rasa.
KadgectBennas peakius Ha kapOoHAT-HOH"

bu6mmoreka [IOK

39

[lepBoHauanbHbIe TOHATHUS 00
OpraHMYECKUX BEIIEeCTBaX KakK O
COEIMHEHUSX yIriiepoa

bu6mmoreka [JOK

40

Kpemuuii u ero coeuHeHusl.

bu6mmoreka [JOK

41

[IpakTuueckas pabota Ne 5. Pemenue
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«BaxHelmue HeMeTaIbl U UX
COCIMHEHUS»

bubmuoreka [JOK

42

KonTponeHast padota Ne3 o teme
«BaxHenmue HeMeTauibl U UX
COEIMHEHUS»

bu6mmoreka [JOK

43

O6H_[a$I XapaKTCpUCTUKA XUMHNYCCKUX

bu6mmoreka [JOK




3JIEMEHTOB — MeETajuIoB. Meramumueckas
CBsA3b U MCTAJINIMYCCKAsl KPUCTAJIMYCCKAA
pemeéTKa.

XUMHYECKHE CBOMCTBA METAJLIOB.

44 DNEeKTPOXUMHUYECKUHN Psijl HAPSHKEHUM bubnuorexa [JOK
METaJIJIOB
OO6mue cnocoObl MOTYYSHHS METAIIOB.
45 Crunassl. Bmtmcneris[ 10 YPaBHCHUSIM BuGmiorexa LIOK
XUMHYECKUX PEAKIIHA, eCITH OJHH U3
PEareHTOB COJIEPIKUT IIPUMECH
46 Koppo3sus metannos. bu6mmoreka [IOK
47 LLenoyHble meTanbl. bubnuorexa [JOK
48 OKcuabl ¥ THAPOKCUIBI HATPHS U KAJIHUS bu6mmoreka [IOK
49 Hlenorle)seMenLHHe MeETaJLIbI — KaJIbIIUNA BuGmorexa LIOK
M MarHui
50 CoennHeHns Kaablns. bu6mmoreka [IOK
51 O06001IeHNEe U cUCcTEMATU3ALNS 3HAHU.
52 JKEcTKOCTE BOIBI M CIIOCOOEI €8 BuGnorexa LIOK
yCTpaHCHHS
[IpakTrueckast pabota Ne 6 o Teme
53 "YKEcTKOoCTh BOABI U METOIBI €€ bu6mmoreka [JOK
yCcTpaHeHus"
54 AJIOMUHHI U €ro CBOMCTBA. bubnuoreka [JOK
55 AMdoTepHbIe CBOMICTBA OKCHIA U BuGmiorexa 1IOK
TUIPOKCHUIA
56 ’Keneso u ero cBoicTna. bu6mmoreka [JOK
57 Oxcuibl, THAPOKCUIBI 1 coiu xkee3a (1) BuGmiorexa 1IOK

u xenesa (I11)




58 0606L1eHNe 1 CUCTEMATU3ALMA 3HAHWI 1
[Ipaktudeckas padora Ne 7. Pemenue

59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 bubnuorexa [JOK
«Baxueiime MeTajuIbl U UX COCTUHEHU
Berurcnenus o ypaBHEHUSIM XUMHUYECKUX

60 peaKIui, eclii OJIMH U3 PearcHTOB JaH B 1 bubmmoreka [JOK
M30BITKE WA COJICPIKUT TIPUMECH.

61 O0001Ienne U cucTEMAaTH3AlNAS 3HAHWIA. 1

62 KonTponsnas pabora Ne4 no teme 1
«BaskHeHe MeTalIbl 1 UX COSTMHEHM S
BemntecTtBa 1 MaTepuaisl B TOBCEIHEBHOM

63 P 1 bubnmorexa [JOK
JKM3HU YeJI0BEKA
XUMHYECKOE 3arps3HEHHE OK aromen

64 P 240 1 bu6mmoreka [IOK
Cpenpbl.
Posb XMMHU B pelIEHUN DKOJIOTHUYECKUX

65 P 1 bu6mmoreka [IOK
npooeM
PesepBusblil ypok. O000IIIEHHE U

66 P P N 1 bu6mmoreka [JOK
CHCTEMAaTHU3aIUs 3HAaHUH
PesepBusblil ypok. O000IIIEHHE U

67 P P N 1 bu6mmoreka [JOK
CHCTEMAaTHU3aIus 3HaHUH
PesepBurblii ypok. O00011I€HIE U

68 P yp N 1 bu6mmoreka [JOK
CHCTEMAaTHU3aIUs 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc: 6a30BbIil ypoBeHb: yueOHuk/O.C.["abpuensiH,
N.I".OctpoymoB. — Mocksa: [Ipocsemenue, 2024.

» Xumus, 9 kiacc : 0a30BbIit ypoBeHb/ yueOnuk/O.C.I"abpuensH,
N.I".OctpoymoB. — Mockaa: [Ipocsemenue, 2025.

PabGoune TeTpanm.

METOJIUYECKHUE MATEPHUAJIBI 1JI51 YUUTEJIA

» Xumus, 8 kiacc: 6a30BbIil ypoBeHb: yueOHUK/O.C.I"'abpuernsiy,
N.I".OctpoymoB, C.A.CnankoB — Mocksa: [IpocBemienue, 2024.
» Xumus, 9 kiacc : 0a30BbIit ypoBeHb/ yueouuk/O.C.I"abpuensH,
N.I".OctpoymoB, C.A.CnankoB — Mocksa: [IpocBemienue, 2025.
PabGouue TeTpaam.

COopHUK 3a7a4 ¥ YIIPAKHESHHM.

[IpoBepouHbIEe U KOHTPOJIbHBIE PAOOTHI.

VYpoku xumuu B 8 U 9 kiaccax.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

[Ipu peanuzanuu nporpamMmsl Mo reorpaguu Ha ypoke OCHOBHOT'O OOIIEro
00pa30BaHUs UCIIOJB3YIOTCS AIEKTPOHHBIE 00pPa30BaTEIbHBIE PECYPCHI,
yTBep)Ka€HHbIe [Ipukazom Munucrepcersa npocsenieHus Poccuiickoi
®enepanuu ot 23 urons 2025 roxa Ne551 «O06 yrBepxkieHuu henepaibHOro
HepeyHs IEKTPOHHBIX 00pa30BaTEbHBIX PECYPCOB, TOMYIIEHHBIX K
UCITOJIb30BAHUIO NIPY  PEATU3ALNHI UMEIOIINX IOCYIAPCTBEHHYIO
aKKpeAUTaln0 00pa30BaTEeNbHBIX IPOrPaMM HA4aJIbHOTO OOILEro, OCHOBHOTO

o0111ero, cpetHero o01Iero oopa3oBaHMUs



