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1) MIOSICHUTEJIbBHAS 3AIINCKA

[IporpamMma no XuMuu Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHMsI COCTAaBJIEHA HA OCHOBE
TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOW MHpPOTpaMMbl OCHOBHOTO
obuiero oOpaszoBanusi, npeacrasieHHbIx B @I'OC OOO, a Takxke Ha OCHOBE (erepanbHOI
paboueil mporpaMMbI BOCTIMTAHHS M C YUETOM KOHIENIIMH IPEToaBaHusl ydeOHOTO TpeaMera
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusax Poccuiickoit denepanun.

[IporpamMma no xumuu pa3paboTaHa C 1IeJIbI0 OKa3aHUSI METOAMYECKON MTOMOIIU YUUTEIIIO
B CO3JaHUM paboyeil mporpaMmbl IO y4eOHOMY MPEAMETY.

[IporpaMma mo xumuu Ja€T MpeACTaBlIEHUE O IeNAX, oOumieil cTpareruu oOydeHwus,
BOCIIUTaHUSI U PA3BUTUS OOYYAIOIIUXCS CpEACTBAMU Y4eOHOTO MpeAMETa, YCTaHaBIMBAECT
o0s3aTenbHOE MPEIMETHOE COJEp)KaHUe, MPeaycMaTpUBAET paclpeieieHUe ero 1o Kiaccam H
CTPYKTYpUpPOBaHHUE TIO pa3zesiaM U TeMaM IPOTPaMMBbl TI0 XUMHH, OTPEACIsieT KOJTUICCTBEHHbIE
1 KQUE€CTBEHHBIE XapaKTEPUCTUKU COJIEPKaHUs, PEKOMEHIYEMYIO MOCIIE10BATEIbHOCT U3YUEHUS
XAMUU C YIETOM MEXKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTO TpoIliecca,
BO3PACTHBIX 0COOEHHOCTEHN 00yUaronuxcs, OnpeaessieT BO3MOKHOCTH IIpeaMeTa JAJIsl pealin3alu
TpeOOBaHUN K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHON IporpaMMbl Ha YpPOBHE
OCHOBHOTO 0oO0uIiero odpa3zoBaHus, a Takxke TpeOOBaHMI K pe3yiabTaTaM OOy4eHHUsS XUMHUU Ha
YpOBHE Lieel U3ydeHUsl MpeAMETa U OCHOBHBIX BHJIOB y4€OHO-II03HABATEILHOU JIEATEIBHOCTH
00yJaromnierocst Mo OCBOSHUIO Y4eOHOTO COACPIKaHHUS.

3HaHHE XUMUHU CITY’KUT OCHOBOM 1711 pOPMUPOBAHUS MUPOBO33PEHUS 00YUaIOIIEroCsl, €ro
MPEJCTAaBICHUI O MaTEPUATBHOM €MHCTBE MHUPA, BAXXHYIO POJIb UTPAIOT POPMHUPYEMBbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAIICHUSX YHEPTUU U 00 SBOJIIONIMU BEUIECTB B MPUPOJE, O MYTIX

pelieHus TIJI00adbHBIX MpoOJIeM yCTOWYMBOIO pa3BUTUS YEJIOBEUECTBA - CBIPHEBOIA,
SHEPreTUUECKOM, MUILEBOM U 3KOJIOTHYECKON Oe30MacHOCTH, TPOOIIEM 3/1paBOOXPAaHEHUSI.
H3zyuenue xumuu:

- CIocOOCTBYET pealu3allii BO3MOXKHOCTEM JUuIs caMopa3BUTUS U (OPMUPOBAHUS
KYJIBTYpPbI JIMYHOCTH, €€ 0011el U (yHKIIMOHATbHON I'PaMOTHOCTH;

- BHOCHT BKJIa/1 B (GOPMUPOBAHKE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUarouxcs,
HAaBBIKOB HMX  CaMOCTOSITEIbHONW  y4eOHOW  JEATENbHOCTH,  AKCHEPUMEHTAJbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOIUMBIX Kak B TIIOBCEJHEBHOW JKM3HH, Tak MU B
pohecCHOHANTBHOM IEATETLHOCTH;

- 3HaKOMUT CO CHEUM(PUKON HAYYHOIO MBIILJIEHHS, 3aKJIaJbIBA€T OCHOBBI LEIOCTHOTO
B3IJIs[]a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAaloM B (pOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH OO0YyJarOIINXCS;

- CHocoOCTByeT (OPMHPOBAHUIO IIECHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-HAYYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B BKOJOrHYeckoe oOpa3zoBaHUE
00yJaronuxcs.

JlanHble HampaBjieHHs B OOy4eHUM XUMHUU O0ECIeUMBAIOTCS CHELU(PHUKON COAep KaHUs
y4eOHOTO MpeaMeTa, KOTOPbIN ABISETCS MeJarornyecky alanTUPOBAHHBIM OTpa)keHUuEM 0a30BOM
HAayKU XMMUHU Ha ONPEACIEHHOM JTalle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOLIEr0 0O0pa3oBaHHsS OPUEHTHUPOBAH HA OCBOCHHUE
00yyaroUMMUCS CUCTEMbI IIEPBOHAYAIbHBIX MOHATUN XUMUHU, OCHOB HEOPraHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX OHATUN OPraHUYECKON XUMUU.

CrpykTypa coliep:kaHusi MporpaMMbl 0 XUMUU cHOpMHUpOBaHA HA OCHOBE CHCTEMHOIO
MOAX0J1a K €€ N3YYEHHUIO.

CopepxaHue CKIIaJbIBAETCS U3 CUCTEMbI IOHATUN O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U
CUCTEMbI MOHATUN O XUMHUYECKOW peakuuu. O0e 3TU CUCTEMbI CTPYKTYPHO OPraHHM30BaHBI IO
MPUHIMITY IOCJIEI0BAaTEIbHOTO Pa3BUTHs 3HAHUN HAa OCHOBE TEOPETUYECKUX IPEJICTaBICHUM
pPa3HOTO YpPOBHS: AaTOMHO-MOJIEKYJISIPHOI'O YYEHHUSI KaK OCHOBbI BCETO €CTECTBO3HAHMS,
[Tepnoanueckoro 3akoHa .M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XMMHUH; YYEHUS O CTPOCHUHU
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aToOMa U XMMHYECKON CBSI3M; MPEACTABICHUN 00 AJIEKTPOJUTUYECKON AUCCOIMAIMY BELECTB B
pactBopax. TeopeTuueckue 3HaHHUS PacCMATPUBAIOTCS HAa OCHOBE SMIIUPHYECKU IMOJIYdEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS [IOCJIEJOBATENBLHO OT OJIHOTO YPOBHS K APYrOMY, BBITTOJIHSIS
GyHKIMM 00BSCHEHUS ¥ POTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOYKHOCTEN MPAKTUUECKOTIO
MPUMEHEHUS] U MIOJTyYEHUS U3Y4aeMbIX BELIECTB.

OcBoeHue mnporpaMmbl MO XUMHUHU CHOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAyYHOM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW HpPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METO/IaM IIO3HAHM B HayKe.

N3ydyeHne XUMHHM NPOUCXOAUT C IPUBJICUCHUEM 3HAHUN W3 paHee M3YyYCHHBIX Y4eOHBIX
npeameToB: «Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «Pu3nKa. 7 Kiaacey.

[Ipu n3ydyeHnn XuMuu NPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKON HAyKH KaK
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOM JIEATEIHHOCTH YelI0BEeKa U KaK OJHOIO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYpBHI.

3anaya y4yeOHOro mpeaMera COCTOUT B (JOPMUPOBAHUU CUCTEMbI XMMHYECKUX 3HAHUU -
BOKHEUINX (PaKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX IMOJOKCHHUM, JOCTYIHBIX 0000IICHII
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HayKH, B MPUOOLIEHUH K HayYHBIM METOJIaM MO3HaHUS
IIPY U3YYEHHUH BEIECTB U XUMUYECKUX PeaKuii, B GOPMUPOBAHUN U PA3BUTHH [T03HABATEIbHBIX
YMEHHUM W HMX TM[PUMEHEHHUM B Yy4eOHO-IIO3HABaTEIbHOW M Yy4eOHO-HCCIIEA0BaTEIbCKOM
NeSITeIbHOCTH, OCBOCHMM IpaBMJl 0€30MacHOro oOpallleHHs C BELIeCTBaMH B IOBCEJHEBHOM
AKU3HU.

Ilpu usyuenuu xumuu Ha ypoeHe OCHOBHO20 00uLe20 00PA306AHUA 6AICHOE 3HAYUCHUE
npuoopenu maxue yenu, KaK:

- (hopMHpPOBAHHME MHTEIJIEKTYAIHHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHIO pEHIeHHH, CHOCOOHOM aJanTUpoBaThcs K
OBICTPO MEHSIOUIUMCS YCIIOBUSAM XKU3HU;

- HaIpaBJIEHHOCTh OOyYEHHsS HAa CHCTEMaTHYECKOe MpHOOIIEHHE OO0ydaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HAaBATEIbHOW  JEATEIbHOCTH, HAyYHBIM  METOJaM  IO3HAHUS,
(hopMUPYIOIUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

- o0ecriedeHne YCIOBUM, CIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYAIOIIMMUCS OTIbITa
pa3zHooOpa3HO AESITENbHOCTH, MO3HAHMUS M CAaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHI[I1), UMEIOLIUNX YHUBEPCAIbHOE 3HAYEHHE JUISl PA3JIMYHBIX BUJIOB JEATEIbHOCTH;

- hopmupoBanue o0mel HyHKIIMOHATHLHON U €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B T.4.
YMEHHUI OOBSACHATH U OLICHUBATh SIBJICHUS OKPY)KAIOIIEr0 MHUPA, HUCIOJIb3YS 3HAHHS U OIIbIT,
MIOJIyYE€HHBIE NPU U3YYEHUU XUMUU, IPUMEHATh UX MPU PEUICHUH NpoOJIeM B IOBCETHEBHOM
KU3HU U TPYJIOBOI1 1€ TEINBHOCTH;

- ¢popMupoBaHue y 00y4yaroUMxcs r'yMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS LIEHHOCTH
XUMHMUYECKUX 3HAHWH i1 BBIPAOOTKHM 3KOJIOTMUYECKH LIEJIecCO00pa3HOro MOBEACHUS B ObITY U
TPYAOBOM NEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOErO 3I0POBbS U OKPYXKAIOMIEH MPUPOIHOU
Cpelbl;

- pa3BUTHE MOTUBALIUU K 00YYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHHUIO
Ha OCHOBE YCBOEHHs OOIIEUEIOBEYECKUX I[EHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY
poQuiis ¥ HANPaBICHHOCTH JajbHEHNIIEro 00yuyeHus.

Mecmo yueonozo npeomema «Xumuuy ¢ yueOHOM niane
OO61ree uncIo 4acoB Il U3y4eHUsI XUMuH - 136 4acoB:

B 8 Kiacce - 68 yacoB (2 Jaca B HEZIETIO),

B 9 kiacce - 68 yacoB (2 yaca B HEZIETIO).

2) COAEP)KAHUE YYEBHOI'O IPEIMETA «XUMMUS»
COJAEP/KAHUE OBYYEHUS B 8 KIIACCE



IlepBoHaya/ibHbIEe XUMHYECKHE NOHATHS.

[Ipenmer xumuu. Ponb XUMUM B KU3HU 4YelIOBEKa. XHMMHUA B CHCTeME Hayk. Tena u
BelecTBa. Pu3nyeckne CBOMCTBA BEMIECTB. ArperaTHoe CoOCTosiHue BenecTs. [IonaTrne o meTonax
nmo3HaHus B XuMuH. Yucteie BemecTBa U cMecu. CriocoObl pa3aesieHust CMeceil.

ATOMBI M MOJIEKYNIbl. XHUMHUYECKUE 3JeMEeHTbl. CHMBOJBI XHMHUYECKUX DIIEMEHTOB.
[IpocThie U ci0xKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass @opmyina. BaneHTHOCT aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTeIbHAs aTOMHasi Macca. OTHOCUTENNbHAs MOJIEKYIIsIpHast
Macca. MaccoBasi 107151 XMUMUYECKOTO 3JIEMEHTa B COEIMHEHUU.

KomnnuectBo BemectBa. Monbs. MosspHas Macca. B3aumoCBsI3b KOJIMYECTBa, MAacChl U
quclia CTPYKTYPHBIX eIMHUL BeulecTBa. Pacuérsl mo GpopmynaM XUMUYECKUX COETUHEHUH.

Ouznyeckue W XUMHUYECKUE SBJICHUSA. XHUMHUYECKas peakius u e€ MpU3HAKU. 3aKOH
COXPAaHEHHUs MaccChl BellecTB. XuMuyeckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peaxuui
(coenuHeHMS, pa3IOKEHUs, 3aMEIIICHHS], OOMEHa).

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCYAON, IpaBUjiaMu pabOThl B
nabopaTopuu U MpuéMaMu 00paIieHusl ¢ Ta00paTOPHBIM 000PYIOBAHUEM, U3yUEHUE U OTTUCAHNE
(U3UYECKUX CBOWMCTB 0Opa3IlOB HEOPraHUYECKUX BEIISCTB, HAOIMIOJACHUE (PU3HMUECKUX
(ny1aBneHue BOCKa, TasHUE JIbJ]a, pAaCTUPAaHUE caxapa B CTYIKE, KUIIEHHE U KOHIACHCALKs BObI) U
XUMHUYECKUX (TOpEHHE CBEuYHd, MPOKAJMBAaHWE MEAHOW IPOBOJIOKH, B3aUMOJEHUCTBHE Meja C
KHUCJIOTOMN) SIBIIEHUH, HAONIOJEHWE U OINMCAaHUE MPU3HAKOB MPOTEKAHUS XMUMHYECKUX peaKlui
(paznokeHue caxapa, B3aUMOJEWCTBHE CEPHOW KHCIOTHI C XJOPUAOM Oapus, pa3iokKeHHEe
ruapokcuaa menu (1) mpu HarpeBanum, B3auMozeiicTBUE xkeje3a ¢ pactBopoMm cosm menu (11),
U3Yy4YEHHE CIIOCOOOB pa3lieieHust cMecel (C MOMOIIBI0 MarHuTa, (GUIbTpOBaHUE, BbIIAPUBAHUE,
TUCTUIUIANMS, XpomaTtorpadus), MPOBEICHHE OYUCTKA IMOBAPEHHOW COJIM, HAONIOACHHUE |
ONMCAHUE PEe3yJIbTaTOB IPOBEJIEHUS OIbITA, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl,
CO3JaHME MOJIeIe MOJIeKyI (IIapOCTEPKHEBBIX).

BaskHeiiline npeacTaBuTe I HEOPraHUYeCKUX BelleCTB.

Bo3nyx - cmech razos. CocraB Bo3nyxa. Kucimoposa - 3iaeMeHT M HpOCTOE BELIECTBO.
Haxoxpaenue kucinopona B npupoje, pusnueckue 1 XMMUYECKHE CBOMCTBA (peaKuu rOpeHust).
Oxcunpl. Ilpumenenue xucnopoga. CrnocoObl MoJydeHUs KUCIOpoJa B Jlabopatopuu u
npoMblieHHocTu. KpyroBopoT kuciopona B npupoze. O30H - alioTponHas MoAudUKanus
KHCIIOPO/1a.

TernoBoit >PPEeKT XUMHUECKONW peakluu, TEPMOXUMUYECKHE YpaBHEHHS, 3K30- HU
SHIOTEPMHUUYECKHUE peaKIuu. TOIIMBO: Yrojb M METaH. 3arps3HEHUE BO3/yXa, YCUJIEHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon - anement u npoctoe BeuiecTBo. HaxoxieHre Bojopoia B Ipupoae, puandeckue
U XUMHUYECKUE CBOICTBA, IPUMEHEHHE, CLIOCOObI Moay4yeHus. KucnoTsl u comnu.

MoutsipHbiii 00BEM ra3oB. PacuéTbl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbL. Boma kxak pacrBopurens. PactBopsl. Hacelmennsle u
HEHaChILIEHHbIE pacTBOPbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi /101 BELIECTBa B
pactBope. Xumuueckue cBoiictBa BoJbl. OcHOBaHUs. Poib pacTBOpPOB B MPHUPOJAE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B IpHpoOe. 3arps3HEHUE MPUPOAHBIX BOJ. OXpaHa W OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss neopranmuecknx coenuuennii. Oxcuabl. Kiaccudukamus OKCHIIOB:
coJsieoOpa3yronire (OCHOBHBIC, KUCIOTHBIE, aMPOTepHBIC) U HecoseoOpa3ytonue. Homenknarypa
oKcu0B. DU3nyecKkre U XMMUUECKHUE CBOICTBA OKcUI0B. [lomydueHrne oKCuaoB.

OcHoBanus. Kraccudukanus ocHOBaHUM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanmii. ®Pu3nyeckue M XMMHYECKHME CBOMCTBA OCHOBaHWM. [losrydeHwme
OCHOBaHUH.

Kucnotsl. Kiaccupukanuus kucnor. Homenknatypa kucinot. @Usnueckue 1 XUMUYECKHE
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cBoiicTBa kucioT. Psan aktuBHoctn metamioB H.H. bekerosa. [lonyyenue Kucior.

Conu. Homenknarypa coeit.

du3nyYecKne U XMMHU4YeCcKue cBoiicTBa cotied. [lomydyenue comnen.

I'enernueckas cBsA3b MEXIY KJlacCaMH HEOPTAHUYECKUX COECTUHEHUH.

XUMUYECKUN SKCIEPUMEHT: KadeCTBEHHOE OIpEesieHHuEe COAEpKaHHUs KHUCIOpOoJa B
BO3JlyXe, MOJlydeHHe, COOMpaHue, paclio3HaBaHue U U3y4yeHUE CBOMCTB KUCIOpOia, HaOII0AeHE
B3aMMO/JICHCTBUS BEUIECTB C KUCIOPOJIOM U YCIOBUS BOBHUKHOBEHHUS U MPEKPAILLEHUS TOPEHUS
(moskapa), 03HaKOMJICHHE C 00pa3IiaMu OKCHJIOB ¥ OTTMCAHUE MX CBOMCTB, MOTYYCHHE, COOMpPAHHE,
pacrno3HaBaHUe U U3y4eHHE CBOMCTB BOJIOpOAa (roOpeHue), B3auMOIeHCTBIE BOJAOPOIa C OKCHIOM
Meau (II) (BO3MOXKHO HCIIOJIB30BaHME BUIEOMATEpUAIOB), HAOIIOJEHHE OO0paslloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEUIECTB C PA3IUYHOU
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEIEIEHHON MAacCOBOM J0JIE PaCTBOPEHHOTO
BEIIECTBA, B3aUMOJICHCTBUE BOAbl C MeTaIaMH (HaTpueM U KajbleM) (BO3MOXKHO
HCIIOJIb30BAaHWE BUJEOMATEpHUANIOB), HCCIEAOBaHUE OOpa3loB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBbIX KJIACCOB, HAOMIOJEHHE M3MEHEHHUs OKPACKM MHAMKATOPOB B pacTBOpax KHUCIOT U
1iesioveid, n3yueHue B3aumosiencteus okcuaa meau (I11) ¢ pactBopom cepHOM KUCIOTHI, KUCIIOT C
MeTaJUIaMH, PEeaKkUUi HEUTpaau3aluy, IOJyYEHHE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE
OJIHOTO METajula JPYTUM U3 pacTBOpa COJIM, PELIEHHE SKCIEPUMEHTAIbHBIX 3a1ad IO TEeMe
«Baxnenmue Kiacchl HEOPraHMYECKUX COCTUHECHHIN.

Ilepuoanyeckuit 3akoH u Ilepumoamyeckas cucreMa xummu4yeckux djemenros JI.H.
MenpeneeBa. CTpoenne aroMoB. XuMnuyeckas cBsizb. OKHC/JIUTEIbHOBOCCTAHOBHUTE/IbHbIE
peakumu.

[lepBbie MOMBITKY KJIAaCCU(PHUKALUU XUMHUYECKUX 3JIeMeHTOB. [IoHATHE O TpynIax CXOAHBIX
AJIEMEHTOB (LIEJIOYHbIE U IEJIOYHO3EMENbHbIE METAJIIbI, FAJIOT€HbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpbIe 00pa3zyroT aM(pOTEpHbIE OKCUIbI U THIPOKCUIBIL.

[lepnognueckuii 3akoH. Ilepmonmueckas cucreMa XMMHYECKUX dieMeHTOB J[.1.
MenneneeBa. KopoTkonepuoanas u juimHHomepuonaHas ¢(opmbl Ilepuoanueckoil cucteMbl
xumudecknx anemeHTtoB J[.M. MenneneeBa. Ilepuoasl u rpynmbl. PHU3HMYECKUH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB NEPUO/Ia U TPYIIIBI dJIEMEHTA.

Crpoenue atomoB. CocrtaB aroMHbIX sjaep. M3orombl. Onektponbl. CrpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUECKHUX 31eMeHTOB [leprnoanueckoil cucTeMbl
JA.N. MengeneeBa. XapakTepUCTHKAa XUMHYECKOTO HJIEMEHTA [0 €ro IOJOXKEHUIO B
[Tepnoanueckoii cucreme .M. Menaeneesa.

3aKOHOMEPHOCTU M3MEHEHUS pajuyca aTOMOB XUMUYECKUX AJIEMEHTOB, METAJUTMUECKUX
1 HEMETaJUIMYECKUX CBOMCTB IO rpymnmnaM u nepuojam. 3HaueHue [lepuonumyeckoro 3akoHa u
[leppoanueckoil CUCTEMBI XMMHMYECKUX 3JEMEHTOB JUIS Pa3BUTHS Hayku W mnpaktuku. .M.
MenpeneeB - y4€HBIN U TPaXkIaHMH.

Xumuyeckass  cBs3b.  KoBanenTtHass — (mossipHas M HENOJISIpHAsi)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. MloHHas CBSI3b.

Crenenp  okucieHus. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHBIE — peakuuu. [Ipoueccel
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN 3KCIIEPUMEHT: M3y4eHHE O0Opa3lioB BEIIECTB METAIJIOB U HEMETAaJUIOB,
B3aUMO/JICHCTBUE TUAPOKCUAA LUHKA C PACTBOPAMHU KUCJIOT M LIEJIOYEH, IPOBEIACHHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKuil (rOpeHue, peakiuu
Pa3oKEeHuUs1, COCUHEHMUS).

Me:xnpeameTHbie CBSI3H.

Peanusanus MeXnpeIMETHBIX CBA3EH NPU U3yYEHUH XHUMHUH B § KIIACCE OCYILECTBIISIETCS
yepe3 UCIOJIb30BAaHHUE KaK O0IHUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHSATHH, SBIISIOUIUXCS
CUCTEMHBIMU JJIs1 OT/IEIbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OOmume ecTecCTBEHHO-HAyYHbIE TOHATHS: HAay4HbIA (DaKT, TUIOTE3a, TEOpHUS, 3aKOH,
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aHaJIM3, CHHTE3, KIIaCCU(PUKALIHS, IEPUOJUIHOCTD, HAOIMIOACHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
HU3MEpEHUEe, MOJICITb, IBJICHHC.

®duszuKa: marepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJI, H30TOIIbI,
PaJIMOAaKTUBHOCTh, MOJICKYJIA, 3JICKTPHUSCKUW 3apsiji, BEIIECTBO, Teo, O00BEM, arperarHoe
COCTOSIHME BEIIEeCTBa, ra3, (pU3WyecKkue BEIWYUHBI, €IUHHUIBI M3MEPEHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: dotocuntes, apixanue, obuochepa.

['eorpadusa: armocdhepa, rtumpocdepa, MHUHEpadbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOITaCMBIC, TOIIJIIMBO, BOAHBIC PECYPCHI.

COJAEPKAHUE OBYYEHUS B 9 KIIACCE

BemecTtBo u xXuMH4YecKasi peakiuus.

[lepnognueckuii 3akoH. Ilepmoamueckas cucreMa XHMHYECKUX dieMeHToB J[.1.
MenneneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHHU CBOWCTB XUMUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, Kalus, KajlblUsi U HUX COEIUHEHUH B COOTBETCTBUU C
MI0JIOKEHHEM AJIeMEHTOB B Ileprnoanueckoil cucreme U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKY U BUJIa XUMUYECKOM CBSI3U.

Knaccudukanus m HOMEHKJIaTypa HEOPTaHWYECKHUX BEIIECTB. XHUMHUUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHbIM KJIacCaM HEOPraHMYECKUX COCAMHEHMH, MeHeTHYecKast
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUYECKUX peakuil M0 pa3InYHbIM IpU3HaKaM (110 YUCIY U COCTaBy
YYacTBYIOIIMX B PEAKIIMH BEUIECTB, 110 TEIJIOBOMY 3(PPEKTY, 10 USMEHEHHIO CTEIIEHEH OKUCIECHUS
XUMUYECKUX OJEMEHTOB, 1O OOpaTUMOCTH, TI0O YYaCTUIO KaTtajm3aTopa). OIK30- H
SH/I0TEPMHUUYECKUE PEAKIINN, TEPMOXUMUYECKHE YPABHEHHUS.

[TonsiTne o ckopocTu xumMuueckor peakuuu. [loHsiTue 06 0OpaTUMbBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusx. [IoHATHE O TOMOreHHBIX U TeTepOreHHbBIX peakiusx. [lonsTue o
karanuse. [lonarue o xumMuueckom paBHOBecuU. PaKTOPHI, BIUSAIOLINE Ha CKOPOCTh XUMUYECKOM
peaKuu U MOJ0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTEbHBIE PpEAKLUUU, JIEKTPOHHBIA OajaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENbHOU peakuuu. CocTaBieHHE YypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIOJIb30BaHUEM METOJA FIEKTPOHHOIO OaiaHca.

Teopust MEKTPOIUTUYECKON JUCCOLMALUU. DJIEKTPOJIUTHI U HEAIEKTPOauThl. KaTtnonsl,
aHMOHBI. MeXxaHu3M JIMCCOLMALMHY BEIIECTB C Pa3IMYHbBIMU BUAAMU XUMUYECKOH cBsI3U. CTeneHb
nuccounanuu. CuiabHbIE U clla0ble 3JIEKTPOJIUTHL.

Peakuuu nonHoro oomeHa. YciioBusi IpoTEKaHUsl peakuii HOHHOTO OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBbIE ypaBHEHUs peakiuil. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
MpeJCTaBICHU 00 >3JIEKTPOIUTHUECKON aucconuanuu. KauecTBeHHbIE peaklUM HA HOHBIL.
[TonsiTHE O THAPOIU3E COJICH.

XHAMHUYECKUN SKCHEPUMEHT: O3HAKOMJICHHE C MOJEISMHU KPUCTAJUIMYECKHX PEIETOK
HEOPraHMYECKUX BEILIECTB - METAJUIOB U HEMETAJUIOB (rpaduTa U ajamasa), CJIO0KHBIX BEIIECTB
(x10puaa HaTpUs), UCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTHU XUMHUUYECKOM peakiuu OT BO3ACHCTBUS
pa3auyYHbIX (PAKTOPOB, HCCIENOBAHUE HIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
JUCCOLMAlMM KHUCJIOT, WIeJoYe U cosedl (BO3MOXKHO MCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),
MIPOBEJICHUE OIBITOB, WJUIIOCTPUPYIOIIMX IMPU3HAKK MPOTEKAHUSI PEAKIMil MOHHOTO OoOMeHa
(oOpa3oBaHMe oOcajka, BBIACIIEHHWE Tra3za, 00pa30BaHHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOIIMX
MPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKUU (rOpeHue, peakluuud pas3ioKeHUs,
COEJIMHEHUS ), pacllO3HaBaHHE HEOPTraHUUYECKUX BEIIECTB C TIOMOIIbI0 KAUECTBEHHBIX PEAKIINI Ha
MOHBI, pELICHHE SKCIIEPUMEHTANIBHBIX 3a/1ay.

HemeTaJjuibl M MX coeTMHEHMUS.



OOmas xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE
creneHn okucieHus. CtpoeHue u (u3MUECKHe CBOMCTBA IMPOCTBIX BELIECTB - TaJOr'€HOB.
XUMHYECKHE CBOWCTBA Ha IMpuUMeEpe Xjopa (B3aUMOJEHCTBUE C MeTaljlaMH, HeMeTalljlaMH,
miesnioyamu).  XijopoBojopon. ComnsHas KHCIOTa, XUMHYECKHE CBOICTBa, TOJIYy4YECHHUE,
npuMeHeHue. JleiicTBrie Xiopa U XJI0poBOIOPO/ia HAa OpraHu3M yesioBeka. BaxkHelne Xiopuabl
U UX HaXO0XEHHE B MPUPOJIE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcoO€HHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUSL.

Crpoenue u (pru3nyueckre CBOMCTBA MIPOCTHIX BELIECTB - KUCI0PO1a U Cepbl. AJUIOTPOIHbIE
MOU(UKAIIMKA KUCIOpPOJa U Cepbl. XUMHYECKHE CBOWMCTBA cephl. CepoBOJOPOJ, CTpOEHUE,
¢buznueckue U Xxumudeckue cBoictBa. OKCUIBI CEPbl KaK MPEICTaBUTENN KUCIOTHBIX OKCH/IOB.
Cepnast kuciora, (pu3Mueckue W XMMUYECKUE CBOWCTBa (00IIME Kak IMpeACTaBUTENS Kiacca
KHUCIIOT U cneruduieckue). XUMUYECKUE peaklny, JeKallle B OCHOBE IIPOMBIIIIEHHOTO criocoda
ITOJTY4EHUS] CEPHOU KUCIIOTHI.

[Ipumenenne. Conum CcepHOM KHUCIOTHI, KaueCTBEHHAs peakuuss Ha Cylb(ar-uoH.
Haxosxienne cepsl 1 €€ COeIMHEeHM B Iprpoie. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl
COEJIMHEHUSIMU Cepbl (KUCIIOTHBIE NIOKIH, 3arpsi3HEHUE BO3JlyXa U BOJAOEMOB), CIOCOOBI €ro
IpeI0TBpALLEHUSI.

OO6mrast xapaktepucTtuka 3JIeMEHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A30T, pacnpocTpaHeHUEe B IpUpoJie, PU3NUYEeCcKre U XUMHUecKue cBoicTBa. KpyroBopot
a30Ta B Ipupoie. AMMHAK, €ro GU3NYECKUE U XUMUYECKUE CBOWCTBA, OJIYyYEHHUE U IIPUMEHEHHE.
Conu aMMOHUS, UX (U3HYECKUE U XUMUYECKHE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJydeHHe, (PU3NYECKUEe U XUMHUYECKHE CBOMCTBA
(oOmme kak mpencTaBUTENs Kiacca KUCIOT U cnenuduyeckue). Mcmnonb3oBaHue HUTPATOB U
coJiell aMMOHHUSI B Ka4€CTBE MUHEPAJIbHBIX YI00peHU. XUMUYECKOE 3arpsi3HEHNE OKpYKarolen
Cpelbl COeIMHEHUAMH a30Ta (KUCIOTHBIE JI0%K/IU, 3arpSA3HEHHUE BO3/lyXa, IOUYBBI U BOJIOEMOB).

®docdop, amnorponHsie Moaupukauuu gochopa, puznuecKue U XUMUUYECKUE CBOICTBA.
Oxkcun docdopa (V) u pochopnas kucinora, Gu3ndeckue U XMMUIECKAE CBOMCTBA, TOJIyUCHHUE.
Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATIBHBIX YIOOPEHUH.

Obmas xapakrepuctuka 3MeMeHTOB I[VA-rpymmbel. OcoO€HHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUSL.

VYrinepon, amuioTponHble MOJIU(UKALUK, PAacIpOCTpaHEHUE B Mpupoje, (pusnueckue u
XUMHUecKue cBoiicTBa. Ancop6uus. Kpyrosopot yrinepona B npupoje. Okcuasl yriepoja, ux
¢busznueckue M XUMHUYECKHE CBOICTBa, JCWCTBUE HA JKUBbIE OpPraHU3MBbl, TMOJY4YEHHE U
MPUMEHEHHE. DKOJIOTHYECKHE MpoOJIeMbl, CBsI3aHHBIE ¢ OKcuaoMm yriepona (IV), rumoresa
rJ100aJbHOrO MOTEIUIEHUs KJIMMAaTa, MapHUKOBBIN 3dexT. YronpHas Kuciora U €€ coiiu, UX
¢usnyeckue U XMMHUYECKHE CBOWCTBA, MOJY4YeHHE U NpHMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-uoHbl. Micnonb3oBanne kapOOHATOB B OBbITY, MEIULIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBaX KAK O COCAUHEHMSIX yriiepoja
(MetaH, 3TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, [NIMLIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOUHUKH
YTI€BOAOPOJIOB (Yrojib, IPUPOIHBIN ra3, HePTh), MPOIYKTHI UX NepepadoTku (OEH3HH), UX POJIb
B OBITY U IPOMBIIIIJIEHHOCTH.

[TonsiTHe 0 OMOJIOTHYECKN BaXKHBIX BEILIECTBAX: )KHUpaX, Oelikax, yrieBoiax - U UX poJid B
KU3HU YyenoBeka. MarepuaibHOE eIMHCTBO OPraHU4YEeCKUX U HEOPraHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usmueckue M XUMHUYECKHE CBOMCTBA, IOJy4Y€HHE M IMPUMEHEHHUE.
Coenunenus kpemHusi B npupoje. OOmwue mnpezacraBieHuss o0 oxcuae kpemHus(lY) u
KpeMHueBoil kuciote. CUIMKAThI, UX HUCIOJIb30BaHUE B OBITY, MEIUIMHE, TPOMBIIIJIEHHOCTH.
Baxkneiiine crpouTenbHblE MaTepuaibl: KepaMmHKa, CTEKJIO, LIEMEHT, OETOH, KeJie300€TOH.
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[IpoGnembl 6€30MaCHOrO UCTIOIb30BAHUS CTPOUTENBHBIX MATEPHAJIOB B TIOBCEIHEBHOM JKHU3HH.

XUMUYECKUN HSKCHEPUMEHT: H3ydeHHe oOpa3l0B HEOPraHMYECKUX BELIECTB, CBOMCTB
COJISHOM KHUCIJIOTBI, NpPOBEJIEHUE KAaYECTBEHHBIX PEAKLUUi Ha XJIOPHUI-MOHBI U HAOIIOAECHUE
MPU3HAKOB MX INPOTEKaHHUs, OIBITHI, OTpa)karouiue QU3MYecKhe M XHMHUYECKHUEe CBOMCTBa
raJIOTEHOB U UX COEIUHEHUI (BO3MOYKHO HCIIOJb30BaHHE BHAEOMATEPUAIOB), O3HAKOMJICHUE C
obOpasmnamu XJopua0B (TAJIOTEHUIOB), O3HAKOMJIEHHE C O0Opa3liaMH Cephl M €€ COSAMHEHUSIMHU
(BO3MOXHO MCITOJIH30BaHNE BUICOMATEPUAIIOB), HAOIIOICHHE TIpoIiecca OOYTIMBaHUS caxapa Moy
JNEUCTBUEM  KOHLEHTPUPOBAHHOW CEPHOM  KHCIOTBL, HW3y4eHHUE XUMHUYECKHX CBOWCTB
pa30aBiIeHHONW CEpHOM KHCJIOThI, IPOBEIACHHE KAaYeCTBEHHOM peakuMu Ha Ccylbdar-uoH u
HaOMo/IeHue Npu3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PM3MUECKHMHU CBOWCTBAMHU a30Ta,
dbocdopa u ux coenrHEeHHH (BO3MOKHO MCTIOJIb30BaHUE BUCOMATEPUATIOB), 00pa3IiaMu a30THBIX
n ¢GochopHBIX yHOOpEeHHH, MOdydeHue, COOMpaHHe, pacro3HAaBaHUE W HM3YUYCHHE CBOWCTB
aMMuaka, MPOBEJCHHE KAaYeCTBEHHBIX peakUuil Ha MOH aMMOHHUSA U (ocdaT-uOH U U3ydeHUE
MIPU3HAKOB UX MPOTEKaHUs, B3aUMOJEHCTBIE KOHLIEHTPUPOBAHHONW a30THOM KUCIOTHI C MEJbIO
(BO3MOKHO HCIOJIb30BAaHHE BUAEOMATEPUATIOB), U3YUEHHUE MOJIETEH KPUCTAIIIMYECKUX PEIIETOK
anmasa, rpadura, dynaepeHa, 03HaKOMJICHUE C TIPOLIECCOM aJCOPOIMU paCTBOPEHHBIX BEUIECTB
aKTUBHUPOBAHHBIM YTJIEM U YCTPOKWCTBOM MIPOTHUBOTIa3a, MOJydyeHHe, COOMpaHue, paclio3HaBaHUE U
U3Y4YEHHUE CBOWCTB YIJIEKHCJIOTO Trasa, MPOBEIEHUE KAueCTBEHHBIX peakiuil Ha KapOoHAT U
CIJIUKAaT-HOHbl W H3Y4YEHHE MPU3HAKOB UX TMPOTEKaHMs, O3HAKOMJIEHHE C NpOAyKLHUEH
CHJIMKaTHOM IPOMBIIIJIEHHOCTH, PEUICHHE 3KCIEpUMEHTANbHbIX 33/4a4y No Teme «Baxueimue
HEMETAJLJIbl U UX COCTUHEHUS».

MeTtanjibl M X COeIMHEHUS.

OOmiasi XxapakTepUCTHKa XMMHMUYECKHUX D3JEMEHTOB - METaUIOB Ha OCHOBAHMM UX
noJjiocxkenus B [leproanueckoi cucreme Xxumudeckux 3nemMeHToB .M. MeHnnaeneeBa u CTpoeHUs
atomoB. CrTpoeHue MeTauioB. Meramindeckass CBS3b M METAJUIMUECKas KPUCTAJUIMYECKas
pemérka. DJIEKTPOXUMHUYECKUN pAa HanpsHkeHU MeTamioB. Du3nMyeckue M XUMHUYECKHE
cBoiicTBa MeTaioB. O01ue crnocoObl NoaydeHus: MetaioB. [loHsATHE O KOPPO3UH METAIJIOB,
OCHOBHBIE CIIOCOOBI 3aIIUThI X OT KOppo3uH. CruiaBbl (CTajib, Yyr'yH, AIOpaTOMUHUN, OpOH3a) U
UX IPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.

[lenouynsle MeTauibl: nojoxeHue B [lepuoauueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
JI.1. MenpeneeBa, CTpO€HHE UX aTOMOB, HaX0XJAeHHE B npupoje. Ouznyeckne U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kayus). OKCUJIbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMenenue
IIEJIOYHBIX METAJJIOB M UX COECTUHEHUII.

[IlenoyHO3eMeENbHBIE METAUIBI MAarHuil W KajublUui: mosioxkeHue B llepnommyeckoin
cucreme xumudeckux snemeHTtoB J[.M. MeHueneeBa, CTpOCHME HMX aTOMOB, HaxXO0XKJICHUE B
npupoae. Ouznueckne U XUMUYECKUE CBOMCTBA MArHUS M Kaublus. BaxHeline coequHEeHUs
Kanpus (OKCHJI, TUIPOKCU, coir). JKECTKOCTh BOABI M CIOCOOBI €€ yCTpaHEHHUS.

AmoMuHM: monokeHne B Ilepumonnueckoi cucreMe XHMHYECKUX 3ieMeHToB JI.U.
MenneneeBa, CTpoeHHE aToMa, HaXoXKJieHUe B npupojae. Puznyeckue U XUMHUYECKUE CBOICTBA
anmoMuHus. AMdoTepHbIe CBOMCTBA OKCUAA U THIPOKCHIA aTFOMUHUSL.

Kenezo: mnonoxenune B Ilepuonnueckodl cucreme XuMuU4yeckux dneMeHToB [[.U.
MenneneeBa, CTpoeHHE aToMa, HaXOKJeHUE B mpupojae. Pu3znyeckue U XUMHUYECKUE CBOMCTBA
xeneza. Okeuipl, TUApokcHabl U cosu coiu kenes3a (II) u sxenesa (III), ux cocras, cBoiicTBa U
MOJIyYEHHeE.

XUMUYECKUN JKCIEPUMEHT: O3HAKOMJIEHHE ¢ OoOpa3laMH METaJUIOB U CIUJIaBOB, HX
¢u3NyecKUMU CBOMCTBaMM, M3y4EHHE pPE3YyJbTAaTOB KOPPO3UU METAJUIOB  (BO3MOXHO
HCI0JIb30BaHKE BUJIEOMATEPHUATIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCHJIA KAJIbLIMSI U HATPUS C
BOJIOM (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), UCCIEA0BAHUE CBOMCTB YKECTKOM BOJIBI,
mpolecca TOpPeHHUsl jKelle3a B KHUCIOpoJe (BO3MOXKHO HCIOJB30BaHUE BUJIEOMATEpUAIOB),
MPU3HAKOB MIPOTEKAHNS KaUeCTBEHHBIX PEAKIIMI Ha MOHBI (MarHus, KaJbLKs, aJlOMUHUS, [IUHKA,
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xenesa (II) uxenesa (I11), meau (I1), HaGnroaeHNE U ONTMCAHKE MTPOIECCOB OKPAIITUBAHUS TUTAMEHHI
MOHAMH HATpUs, KK U KaJbIHs (BO3MOKHO HCIIOJIb30BAHNE BUIEOMATEPUAIIOB), HCCIIEIOBaHHE
aMm(pOTEepHbIX CBOMCTB THJAPOKCHJIA aJIIOMMHMS W  TUIPOKCHJIA  I[MHKA, pElIeHue
AKCIEPUMEHTAJIbHBIX 3ajau 10 TeMe «BakHelIne MeTauibl U UX COSIUHEHUSD.

XuMHS M OKpYKaIOLIas cpeaa.

BemectBa u MaTepuanbl B MOBCEIHEBHOM )KM3HHU YesloBeKa. bezonacHoe MCHOIb30BaHUE
BELIECTB M XHMMHUYECKUX peakuuid B ObiTy. [lepBas momolp HpU XUMHYECKHX OXOTaxX U
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HeHNE OKpYXKarollel cpenpl (IpeaesibHas JoMyCcTUMas KOHLEHTPaLUs
BewtecTB (nanee - I1JIK). Posnb xumuu B perieHnn 3K0J10rHYecKuX npooaem.

XUMHUYECKUH 3KCIIEPUMEHT: U3y4eHHEe 00pa31ioB MaTeprasIoB (CTEKIIO, CIJIaBbl METAJUIOB,
MOJIMMEPHBIC MAaTEPUAITHI).

Me:xnpeameTHbie CBSI3H.

Peanusanus MeXnpeIMETHBIX CBA3EH NPU U3YYEHUH XUMHUU B 9 KIlacce OCYILECTBIISIETCS
Yyepe3 UCIOJIb30BAHHME KaK O0IHUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHSATHH, SBIISIOUIUXCS
CUCTEMHBIMU JJI51 OT/IEIbHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OOmme ecTecCTBEHHO-HAyYHbIE TOHATHS: HAaydHbIA (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIu3, CUHTE3, KJIacCU(PUKAIUs, IEPUOINIHOCTh, HAOIIOACHNUE, SKCIEPUMEHT, MOJIEITMPOBAHHE,
U3MepeHue, MOJIellb, IBJICHUE, TAPHUKOBBIN d3PPEKT, TEXHOJIOT U1, MaTepUaIIbI.

®uzuka: wmarepusi, aTOM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HOH, HYKIWJ, H30TOIIbI,
paZMoOaKTUBHOCTh, MOJIEKYNA, OJJIEKTPUYECKUM 3aps]l, MPOBOJHUKH, IOJIYIPOBOIHUKH,
IUDJIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, Ias,
pacTBoOp, paCTBOPUMOCTD, KpUCTAIIINYECKas PEIIETKA, CILIAaBbl, PU3NYECKUE BEIMYUHBI, €MHUIIbI
U3MepeHus, KOCMHUYECKOe MPOCTPAHCTBO, IUIaHETHI, 3BE31b1, CoHLIE.

buonorus: ¢gorocunres, apixanue, Ouocdepa, 3KocUcTEMa, MUHEpAJbHbIE yI0OpEeHMUs,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHTDI, ITATEJIbHbIE BEILIECTBA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalibl, TOpHbIE TOPOJIbL, IOJIE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJAHbBIE PECYPCHI.

3) IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOT'PAMMBI YYEBHOT' O
MPEIMETA «XUMMSI» (YIJIYBJEHHBIM YPOBEHB) HA YPOBHE OO0

W3yyeHne XuMuuM Ha YypOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUs HaIlpaBJICHO Ha
JOCTHIXCHUEC 06yqa}01111/1M1/10${ JIMYHOCTHBIX, MCTAIIPECAMCTHBIX W MNPCAMCTHBIX PCE3YyJIbTaTOB
OCBOEHUS y4EOHOIO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ylbTaThl OCBOCHUS IPOrPAMMBI OCHOBHOTO 0O0IMIero oOpa3oBaHUs
AJOCTUT'AaKOTCA B XO01€ O6yq€HH$[ XNUMHUHU B €AUHCTBEC y‘IC6HOI\/’I U BOCIIATATEILHOMU ACATCIIBHOCTHU B
COOTBCTCTBUU C TpaaAuIIMOHHBIMHA pOCCHfICKPIMH COMMOKYJIbTYPHBIMHU u AYXOBHO-
HPaBCTBCHHBIMU HOCHHOCTAMH, NPUHATBIMU B 06HI€CTB€ [IpaBUJIaMH WU HOpMaMHU NOBCIACHUA H
CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHS M COIIMATIM3AIMN O0yJIarOIIUXCSI.

JIuunocmmule pe3ynvmamul ompaycarom 20MOBHOCHIb obyuarouuxcs
PYKOBOOCMB06AMBCA CUCMEMOL NOZUMUBHBIX UEHHOCMHBIX OPUEHMAUUIl U pacuiupeHue
onvima deamenbHOCMuU HA eé OCHO8e, 6 M. 4. 8 YACU:

1. Ilampuomuueckozo éocnumanusn:

- IIEHHOCTHOI'O OTHOIIEHUA K OTEYECTBEHHOMY KYyIbTYPHOMY, HCTOPUYECKOMY U
HAayYHOMY HACJICANWIO, IMOHUMAaHHWA 3HAYCHUSA XUMHAYECKOU HAayKh B JXKHU3HH COBPCMCHHOTIO
oOmiecTBa, CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOW HH(OpPMAIHEd O MEPeIOBBIX JOCTHKCHHIX U
OTKPBITHUAX MHpOBOﬁ U OTE€YECTBEHHOU XUMHHU, 3aUHTCPECCOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOUCTBE MUPA U OOIIIECTBA;



2. I'pascoanckozo eocnumanus:

- TIPEJCTABJICHHUS O COLMAJIBHBIX HOPMax W IMpaBUJIaX MEKJIMYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTHBE, KOMMYHUKATHBHOW KOMIIETGHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4deOHO-
MCCIIE0BATEIHCKOM, TBOPUYECKOM U IPYrUX BUIAX NIEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JACSITEIPHOCTU TIPHU BBHIMOJHEHUN YYEOHBIX, MO3HABATEIbHBIX 3a/1a4, BHITIOJHECHUH
XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUH YU4E€OHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
M B3aUMOTIOMOIIM B TIPOILIECCE ATOW Yy4eOHOW MAESITEIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE
MOBEJICHNE U TIOCTYIKY CBOUX TOBAPHIIEH C TO3UIIMK HPABCTBEHHBIX U ITPABOBBIX HOPM C YIETOM
OCO3HaHUS MOCIENCTBUHI MIOCTYIKOB;

3. Ilennocmu nayunozo no3Hanua:

- MHUPOBO33PEHYECKMX TMPEJACTaBICHUNA O BEIIECTBE M XUMHUYECKOH pPEaKIUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHUsI HAYKH U COCTABJISIONIAX OCHOBY ISt
MMOHUMAaHHMSI CYIIIHOCTH HAyYHOUW KapTHUHBI MUPA, MMPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPUPOJIBI, B3AUMOCBS35X YEJIOBEKA C MPUPOTHON CPEoil, O POJIM XUMHH B TIO3HAHUHU
ATUX 3aKOHOMEPHOCTEM;

- MO3HABATEIbHBIX MOTHUBOB, HAIPABJICHHBIX Ha IMOJy4YE€HHWE HOBBIX 3HAHWUU 1O XHMUH,
HEOOXOUMBIX JUTsl 00BSICHEHUS HAOII0JAEMBIX MTPOIIECCOB U SBJICHUN;

- TO3HABATENBHOW, WH(GOPMAIMOHHOW M YHUTATEICKOW KYJIBTYPHl, B T.4. HaBBIKOB
CaMOCTOSITEIHHOW pabOThl C y4eOHBIMU TEKCTaMHU, CHPABOYHOUN JUTEPATYPOM, JOCTYITHBIMHU
TEXHUYECKUMHU CPEICTBAMH MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

- UHTEpeca K 00yUYCHUIO U NMO3HAHUIO, JTF0003HATEIHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHNIO0, TPOEKTHON M UCCIIEOBATENLCKON EATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIEHHOCTH ¥ YPOBHS O0Y4YCHHS B JaTbHEHIIIEM;

4. @opmuposanun Kyavmypol 300p06bia:

- OCO3HAaHMS IIEHHOCTH J>XM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JI0POBBIA 00pa3 >KU3HW, OCO3HAHUS TMIOCJICACTBUN W HENPHUATHS BPEIHBIX
NpuBBIYEK (YIMOTpPEeOIEHUS aJIKOTOJIsI, HAPKOTHUKOB, KYpEeHHs), HEOOXOIMMOCTH COOIIO/ICHUS
npaBuJ1 6€30MaCHOCTH MPHU OOPAIICHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY U peallbHOU )KU3HU;

5. Tpyooeozo éocnumanus:

- HIHTEpeca K MPAKTHIECKOMY U3YUCHHUIO TPOQECcCHil U Tpyaa pa3indHOTO poja, yBaXKCHUE
K TPyLy U pe3yjibTaTaM TPYIOBOU NEATEIHHOCTH, B T.4. HA OCHOBE NMPUMEHEHHUS MPEIAMETHBIX
3HAHUW TIO0 XHMHUH, OCO3HAHHOTO BHIOOpAa WHAMBUIYAJbHOW TPACKTOPUH MPOIOJIKCHUS
o0pa3zoBaHusi ¢ y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX
MHTEPECOB U MOTpeOHOCTEH, yCHemHOW MpodeccCuoHalIbHON MAESTENIbHOCTH U Pa3BUTUA
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aaITUPOBATHCA B TPO(PECCHOHAIBHOM Cpelie;

5. Dkonozcuueckozo éocnumanusn:

- 9KOJIOTMYECKH I11€J1eCO00pPa3HOT0 OTHOIICHUSI K MPUPOJE KaK MCTOYHUKY >KHU3HHU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHMsI, TIOHMMAaHHUS IIEHHOCTH 3J0pOBOTO M Oe3omacHoro obpasa
YKU3HHU, OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXUUYECKOMY 3/I0POBBIO,
OCO3HAHHUSA IIEHHOCTH COOII0ACHUS NpaBul 0€30IIaCHOTO MOBEIEHUS MPpU paboTe C BELIECTBAMH,
a TAK)KE B CUTYAIUAX, YIPOXKAIOIMINX 3I0POBBIO U )KU3HU JIIOJICH;

- CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, TMOJydyaeMble TIPU M3YYECHUU XMUMUH, I PEIICHHS
3a7a4, CBSI3aHHBIX C OKPYKAIOWIEH MNPUPOJHON CPEeAOil, MOBBIMICHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpbI, OCO3HAHUS TII00aTHLHOTO XapaKTepa IKOJOTHYECKUX MPOOJIEM U MyTeH WX PEIICHHS
MOCPEJICTBOM METOJIOB XUMUH;

- DKOJIOTUYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOACTBOBATHCSI MM B II03HABATEIHLHOM,
KOMMYHHUKATUBHOM M COIMAJIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI
B cocraBe MeranpeaMeTHBIX pPE3Yy/IbTATOB BBIACISAIOT 3HAUUMble A1 (HOpPMHUpPOBAHUS
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MHUPOBO33PECHUS OOIICHAYYHbIE TOHITHS (3aKOH, TEOPHsl, IPHHIINII, TUIIOTE3a, (PaKT, cucTema,
IpoIiecc, IKCIEPUMEHT U JPYroe.), KOTOPbIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YICOHBIX
IpeaMeTax M MO3BOJIIOT Ha OCHOBE 3HAHUH M3 3TUX MPEIMETOB (hOPMHUPOBATH MPEICTABICHHE O
IIEJIOCTHOM HAyYHOUW KapTWHE MHpa, ¥ YHHBEpPCaJbHBIC ydeOHBIC JeWCTBUS (ITO3HABATEIIBHEIC,
KOMMYHHKATHBHBIC, PETYIATHBHBIC), KOTOpBIe OOecredynBaroT (HOPMHPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIIEHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO yIeOHOU eI TeTHHOCTH.

Hoznasamenvnwvie YY/I[:

YV obyuarowezocs 6yoym cghopmuposanvl credyrowue nosnasamenvuvie YV/I:

baszoevie nocuueckue oeticmeusi:

- YMEHHE WUCIOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBINIJICHHUS TPU OCBOCHHUM 3HAHWMA:
PacKphIBaTh CMBICT XUMHUYECKHX ITOHATHH (BBICIATH UX XapaKTEePHbBIC PU3HAKH, YCTAaHABINBATH
B3aMMOCBS3b C JPYTHMMH TIOHATHSMH), HCIIOJIB30BaTh MOHATHSA JUIS OOBSICHEHHS OTICITBHBIX
(akTOB U ABICHUH, BEIONPATh OCHOBAHUS H KPUTCPUH JUTSI KITACCH(PUKAITUN XUMUYCCKHIX BEIISCTB
U XAMHYECKUX PEAKINi, YCTaHABIWBATh NPUYUHHO-CICACTBCHHBIC CBSI3U MEXIy OOBEKTaMU
W3YYCHHS, CTPOUTH JIOTHYCCKHE PACCYKICHHUS (MHIYKTHBHBIC, JICIYKTUBHBIC, IO QHAJIOTHH),
MIPOBOJIMTH BHIBOJIBI Y 3aKITIOYCHHS,

- yMEHHUE NMPUMEHSATH B TIPOIIECCe MO3HAHMS TIOHATHS (IIPEJAMETHBIC U METaPeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJECIH, HUCIOJb3yeMble B XHMHH, PeOOpPa30BHIBATH IIHPOKO
MIPUMEHSIEMBIE B XUMHHU MOJICIbHBIC MPEACTABICHUS - XUMHUYSCKAN 3HAK (CUMBOJI DJIEMEHTA),
XUMHAYeCKass (opMysia W YpaBHCHHE XHMHYCCKOW pEaKIHH - T[PH PEIICHUH Y4eOHO-
MMO3HABATEIBHBIX 33734, C Yy4ETOM OTUX MOJCJIBHBIX IPEJACTABICHUN BBIIBISITH H
XapaKTEePU30BaTh CYIIESCTBEHHBIC MPHU3HAKA H3y4aeMbIX OOBEKTOB - XMMHUYECKHUX BEUIECTB H
XUMHYECKUX PEAKIHH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICJACTBCHHBIE CBS3H U
MIPOTUBOPEYHS B U3ydaeMBbIX IIPOIIECCaX U SBICHUSIX;

baszoesvie uccneoosamenvckue oeticmeusi:

- YMEHHE HCIIOJIh30BaTh MOCTABJICHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA TO3HAHMS, a
TakkKe B KaueCTBE OCHOBBI JUISI (DOPMHPOBAHHS THIIOTE3bl IO TPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHHIA,

- IPHOOpETEHUE OTBITA 110 TUTAHUPOBAHHIO, OPTAHU3AIMK U MPOBEICHUIO YUCHUICCKUX
AKCTIEPUMEHTOB: YMEHHUE HAOII0IaTh 32 X0JI0M IpoIecca, CAaMOCTOSTENIFHO MMPOTHO3UPOBATH €T0
pe3yibTar, (GOpMYyIHpPOBaTh OOOONICHHWS W BBIBOIBI IO pPeE3yJabTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTUYET O MPOJETIaHHOM padoTe;

Paboma c ungopmayueri:

- YMeHHE BBIOMpATh, aHAIM3UPOBATH U HHTEPIPETUPOBATH WHOOPMALUIO Pa3TUIHBIX
BHJIOB U (OPM TIPEICTABJICHHS, IMMOJIy9aeMyI0 W3 Pa3HBIX HMCTOYHUKOB (HAYIHO-TIOMYJIIpHAs
IUTEepaTypa XMMHYECKOTO COJEpXKaHWs, CIpPaBOYHBIE TMOcoOMs, pecypcsl HWHTepHeTa),
KPUTUYECKH OICHUBATH IPOTHBOPEUYHBYIO U HEJAOCTOBEPHYIO HHPOPMAITHIO;

- YMEHUE IPUMECHSTh Pa3IMIHBIC METOJIBI M 3aIPOCHI IIPH TIOUCKE B 0TOOPE HHPOPMAITUH
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JUIsI BBITIOJHCHHS yYCOHBIX M IO3HABATEIBHBIX
3a7a4d OMpeACIEHHOTO THIIA, TPUOOPETEHHE OTIBITA B 00JIACTH MCIIOJIb30BaHMs HH()OPMAITHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpO aKTHBHOTO HMCITOJIH30BAHMS Pa3IMIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITCIbHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEICTABJICHUS
nHQOpPMAMA ¥ WUTFOCTPUPOBATH pelIacMble 3a7add HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
npyruMu popmamu rpauku 1 UX KOMOMHALUSAMU;

- YyMEHHE HMCIOJb30BaTh M aHAIM3UPOBATH B MpOIECCe YUEOHON M HMCCIEeNOBATEIBCKON
JESITETLHOCTH HH(POPMAIIWIO O BIIMSHUN MTPOMBIIIIICHHOCTH, CEITLCKOTO X03SIMCTBAa M TPAHCTIOPTa
Ha COCTOSIHUE OKPYKAIOWEW NPUPOIHOU CPEIbI;

Kommynuxamuenwie YY/{

YV obyuarowezocs 6yoym cihopmuposanvl credyrowue kommyHukamusnoie YYJ/I:

- YMEHHME 3a/aBaTh BOIPOCHI (B XOJe auaiora v (WiM) AUCKYCCHUHU) IO CYIIECTBY
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oOcyxnaemMoil Tembl, (OpMYJIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCHUTEIbHO BBIIIOJIHEHUS
MPEeJI0KEHHOM 3aa4H;

- OpuoOpeTeHue OmbITa MPE3EHTAllMM pPE3YyJIbTaTOB BBINOJHEHUS XUMHUYECKOIO
AKCIIEpUMEHTA (J1Ja0OpaTOPHOTO OMBITA, JTAOOPATOPHON pPabOTHI MO HCCIEAOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MPOEKTA);

- 3aMHTEpPECOBAHHOCTb B COBMECTHOM CO CBEPCTHUKAMM II03HABATEJIBHOW W
HCCIIEIOBATEIbCKOW AESITEIbHOCTH MpPU PEIIEHUH BO3HUKAIOUIMX HpOoOJieM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB U COIJIacOBaHMs MO3UIMI (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE
LITYPMbI», KOOPJIUHAIIMS COBMECTHBIX NEHCTBUI, ONpeeIeHne KPUTEPUEB 1O OLIEHKE KayecTBa
BBIIIOJIHEHHOW paboThI U IpYTrHe);

Pezynamuenvie YY/[

YV obyuarowezocs 6yoym cghopmuposanvl credyrowue pecyisimugHole YY/I:

- YMEHHE CAMOCTOSTEIbHO ONPENEIATh LU IEATENbHOCTH, INIAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U NpU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTb, BHIOHMPAThH
HauOosiee 3 (HEeKTUBHBIE CTIOCOOBI PEIIeHUs YUeOHBIX U MO3HABATEIBHBIX 33724, CAMOCTOSTEIIHHO
COCTaBJISITh WJIM KOPPEKTUPOBATH MPEITI0KEHHBIN AITOPUTM JIEUCTBHI ITPU BBITIOJIHEHUU 33 JaHUI
C y4éTOM IMOJYy4EHHUs HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX - BEIIECTBAX M PEAKIMSIX,
OIICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOM LIeH;

- YMEHHUE UCIIO0Ib30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUM 3aJaHU.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJabTaTOB II0 OCBOEHHIO O0S3aTEIBHOIO COJIEpKaHus,
YCTaHOBJIEHHOTO (henepanbHOM pabodeil mporpaMMoid, BBIJICISIOT: OCBOCHHBIC 00yJaIOIUMHUCS
Hay4yHbI€ 3HaHHUSA, YMEHHS U crHocoObl JeMCTBUI, cnenuduueckue Aias MpeAMETHON obiactu
«XUMHS», BUABl JIEATEIbHOCTH IO IIOJIYYEHUIO HOBOTO 3HAHMS, €ro HHTEepIpeTalHH,
peoOpa3oBaHUIO U MTPUMEHEHHUIO B PA3JIMUYHBIX YICOHBIX U HOBBIX CUTYaIUSX.

8 KVIACC

K konuyy ooyuenus 6 8 knacce y ooyuarwouwiezoca 0yoy cgopmuposeanst cieoyrouiue
npeomemmuble pe3ynbmamsl N0 XUMUU:

- PacKpbhIBaTh CMBIC] OCHOBHBIX XHMHUUYECKHX TMOHSATHUW: aTOM, MOJIEKYyJla, XUMHYECKHI
AJIEMEHT, IPOCTOE BEILECTBO, CJOKHOE BEIIECTBO, CMECh (OAHOPOJHAs M HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAasi U MOJIEKYJISIpHAsh Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Js XUMHUYECKOTO AJIEMEHTAa B COECIUHEHHM, MOJISIPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCICHUS, XUMHUYECKast
peakuusi, Kiaccuukanus peakuui: peakuMH COCAWHEHHUS, PEaKLUUU DPAa3JI0KEHUs, PeaKuu
3aMelleHus], peakluu 0OMeHa, 3K30- U SHJA0TEPMUYECKUE PEaKu, TEII0BOM 3(h(deKT peakiuu,
SJIpO aTOMa, AJIEKTPOHHBIN CJIO aToma, aTOMHasi OpOUTalb, paguyc aToMa, XMMHUYECKas CBS3b,
MOJISIpHAsl M HENOJIsipHasl KOBaJIEHTHasl CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBas J10J1s BelllecTBa (MPOLIEHTHAs KOHLIEHTpalus) B pacTBOPE;

- WUIIOCTPUPOBATh B3aUMOCBS3h OCHOBHBIX XMMHYECKHX TMOHITHH M TPUMEHSTH ITH
TIOHSATHUS MPU OTMCAHUU BEIIECTB U UX MPEBPAICHUN;

- HCIIOJIb30BAaTh XHMMHYECKYIO CHMBOJIMKY JJIsi COCTaBlieHUS (OpPMyN BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

- ONpENeNATh BAJEHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, IPUHAJUIEKHOCTD BEILIECTB K ONPEIEIEHHOMY
KJIacCy COeauHEHUU 1o QopmynaaM, BHJ XHMHUYECKOW CBS3W (KOBAJICHTHAs M HWOHHAs) B
HEOPraHMYECKNX COCIMHEHUSAX;

- packpbiBaTh cMbIch [lepuonnueckoro 3akona /.M. MeHnneneeBa: neMOHCTpHpPOBAaTh
MMOHMMAaHHE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPaHEHHsI MACChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YEHHMsI, 3aKOHa ABOTaJipo, ONKCHIBaTh U XapaKTEepU30BaTh TaOIUYHYIO opmy
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[leproauueckoi cUCTEMbl XMMHUYECKUX JIEMEHTOB: pa3jnyaTrh MOHATHUS «riaBHas noarpynna (A-
rpynmna)» u «mobounas moarpymnmna (b-rpymma)», mansie u OobIIME TEPHOIBI, COOTHOCHTH
o00o03Ha4YeHusl, KOTOpble uMeroTcs B Tadbnuue «llepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
JI.V1. MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX JIEMEHTOB
(cocraB u 3apsia a1pa, oOLIee YNCIo JIEKTPOHOB U PACIPEIEICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

- KJIacCCU(PUIMPOBATh XUMUYECKHE IEMEHTbI, HEOPraHUUYECKUE BEIIECTBA, XUMUYECKHE
peakuu (Mo YMCITy ¥ COCTaBY YYacTBYIOLIUX B PEAKLIUU BEIECTB, 110 TEIIOBOMY 3D PeKTy);

- XapakTepus3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB, TOJTBEPKJasi ONMMCAHHE MPUMEpPaMH MOJIEKYJSPHBIX YPAaBHEHHUH COOTBETCTBYIOLIMX
XUMUYECKUX PEAKLUH;

- IPOrHO3MPOBATh CBOICTBA BEUIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILIEHUI B Pa3JINYHbIX YCIOBHUSX;

- BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa N0 (popMyIie COeAMHEHUSI, MACCOBYIO JIOJIIO BEILLIECTBA B PacTBOPE,
MIPOBOJUTH PAcUEThI 10 YPAaBHEHUIO XUMUYECKOM peaKkiuu;

- MPUMEHSTh OCHOBHBIE OIEpAlMi MBICIUTEIBHON JEATEIbHOCTH - aHAJIU3 U CHUHTE3,
CpaBHEHHE, OO0O0OIIEHHE, CHUCTEeMAaTHU3aIMi0, KIAcCU(PHUKAIMIO, BBISIBICHUE IMPUYUHHO-
CJIEICTBEHHBIX CBA3EH - /U1 U3y4EHUS] CBOMCTB BELLECTB U XUMUYECKUX PEAKLIUN, €CTECTBEHHO-
Hay4yHbl€ METOJAbl TO3HAHUS - HAONIOJEHHE, H3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN );

- cleioBaTh IpaBWIaM IOJb30BAaHUS XUMHUYECKOM TMOCyAoW U J1abOopaTOpHBIM
00opy/ioBaHKEM, a TAKKE ITPaBUJIaM OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUSMU
[0 BBIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB [0 TOJYyYEHHI0O M COOMPAHHUIO
ra3z000pa3HbIX BEMIECTB (BOJOPOJIa M KUCIOPO/a), MPUTOTOBICHUIO PACTBOPOB C ONPEICIEHHOM
MAacCOBOM [I0JIEW pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M IPOBOJAWTH XWMHYECKHE
AKCHEPUMEHTHI 10 PACO3HABAHMIO PACTBOPOB ILEIOYEH M KHUCIOT C MOMOUIbI0 MHIAUKATOPOB
(;makmyc, penondranernH, METUIIOPAHXK U APYTHE).

9 KVIACC

K konuyy ooéyuenus 6 9 knacce y ooyuarwouwiezoca 0yoy cghopmuposanst ciueoyrouiue
npeomemmble pe3yibmamol N0 XUMUU:

- pacKpbIBaTh CMbBIC OCHOBHBIX XHMUYECKUX MOHATHM: XMMHYECKHUH DIIEMEHT, aToM,
MOJIEKYJa, HMOH, KAaTHOH, aHHUOH, MPOCTOE BEIIECTBO, CJI0O)KHOE BEIECTBO, BaJEHTHOCTD,
AJIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHUCIEHUS, XMMHUYECKas peakuus, XUMUYECKas CBS3b,
TeIr10BoM 3¢ (deKT peakiuu, MOJb, MOJSPHbBIN 00bEM, PaCTBOp, DJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJINTUYECKAS. JTUCCOLIMALMSA, pEeaKkUWd HMOHHOro oOMeHa, KaTaliu3aTop, XUMHYECKOe
paBHOBecHE, 00paTUMble U HEOOPAaTUMBbIE peaKIIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUY,
OKHUCJIUTEIb, BOCCTAHOBHUTEIb, OKHCIEHHE U BOCCTAHOBJICHWE, AJIOTPOMNHUS, aM(OTEPHOCTD,
XUMHUYECKas CBs3b (KOBaJEHTHasl, HMOHHAs, METAJUIMYecKas), KpUCTAUIMYECKas penerka,
KOppO3Usl METaJJIOB, CIUIaBbl, CKOPOCTh XHMHYECKON peakuuu, MpeleNbHO AO0MycTUMAas
koHueHtpauus [IJIK BeniecTsa;

- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHATUNH M NPUMEHATH ITH
MOHSTHS MPU ONKUCAHUU BEIIECTB U UX MPEBPAlLlCHUM;

- HCIIOJIb30BaTh XWMMYECKYI0 CHMBOJIMKY JJIi COCTaBJIeHUS (OpPMYN BELIECTB H
YPAaBHEHUN XMMUYECKUX PEAKIUM;

- OIIPENIENATh BaJIEHTHOCTb U CTETIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COEIMHEHUAX
Pa3IMYHOIO COCTaBa, MPHUHAJUICKHOCTh BEIIECTB K OMNpPENEIEHHOMY KIACCy COEAMHEHUU 10
dbopmynam, BUJ XUMUUYECKOM CBA3M (KOBaJEHTHAs, HOHHAS, METANINYECKAs)) B HEOPraHUYECKUX
COEIMHEHUSX, 3aps]l MOHA IO XUMHUYECKOW (opmyse, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCTUHEHUH, TUIl KPUCTAJUIMYECKOH pelETKH KOHKPETHOTO BEILIECTBA;
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- packpsiBath cMbich [lepuoaunueckoro 3akona .M. MenzaeneeBa u 1eMOHCTPUPOBATH €I0
MIOHMMAaHHe: ONMCHIBATh W XapakTepus3oBaTh Tabmuunyio ¢opmy llepuoanueckoil cuctembl
XMUMHMUYECKUX JJIEMEHTOB: pa3jinyaTh NOHSATUS «TJIaBHas NoArpymnmna (A-rpymma)» U «11o0ouHas
noarpynna (b-rpymma)», manele ¥ OosblIME MEPUOJbI, COOTHOCUTH O0O3HAUEHHUsS, KOTOpHIE
UMEIOTCS B NEPUOJAMYECKON TalnMile, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHSI aTOMOB
XMUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi siipa, o0LIee YKCIIO AIEKTPOHOB U paclpeiesieHue Ux o
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U
UX COEIMHEHHM B Mpejesiax MajlbX MEpPHOJOB U TJABHBIX MOArPYNI C Y4ETOM CTPOEHHUS HX
aTOMOB;

- KJIacCCU(PUIIMPOBATh XUMUYECKUE AIEMEHTbI, HEOPraHUUYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (1Mo YKCIy U COCTaBy yYacTBYIOIIMX B pEaKlMU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, 1o
M3MEHEHUIO CTENEHEH OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

- XapakTepu3oBaTh (ONMHUCHIBaTh) OOIMHME W CHEHU(PUICCKHE XUMUUYECKHE CBOMCTBA
MPOCTBIX M CIIOKHBIX BEUIECTB, MOATBEP:K/1asi ONMKUCAHUE IPUMEpPAMU MOJIEKYISPHBIX U MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIHM;

- COCTaBJISITh YPABHEHMS AIEKTPOJIUTUYECKON JUCCOLMALMN KHUCIIOT, IIEJI0YEN U COJIEH,
MOJIHBIE M COKpAlEHHbIE YpaBHEHUS peakuuid HMOHHOrO OOMEeHa, YpaBHEHMsI pPEaKIHii,
MOATBEPKIAIOIIUX CYIIECTBOBAHME TI'€HETUYECKOM CBS3M MEXKIY BEIIECTBAMU Pa3IMYHBIX
KJIaCCOB;

- PpacKpblBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH HOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHil;

- IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B pa3JIMUHbIX YCIOBUSX;

- BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa N0 (popMyIie COeAMHEHUSI, MACCOBYIO JIOJIIO BEILLIECTBA B PacTBOPE,
MIPOBOJUTH PAacUEThI 10 YPAaBHEHUIO XUMUYECKOH peakiuu;

- coOnrojarh MpaBujiia IMOJB30BAaHUA XUMHUYECKOW TMOCYIOM M J1a00OpaTOPHBIM
0o0opy/ioBaHUEM, a TAaKXKe MpaBUIia OOpaIleHNsl C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKLIUSAMU
[0 BBINOJHEHUIO JITA0OPATOPHBIX XUMHYECKUX OIbBITOB [0 TOJYYEHHI0 M COOMPAHHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa U YIIIEKUCIIOTO rasa);

- MPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE KaYECTBEHHBIH COCTAaB Pa3lIMYHBIX BEILIECTB:
pacrno3HaBaTh OIBITHBIM ITyTEM XJIOPUAOPOMHI-, HMOAUI-, KapOoHaT-, ¢ocdar-, CHUIUKAT-,
cyibdar-, TUIPOKCUI-UOHBI, KATHOHBl aMMOHHMSI M  HOHBl H3Y4YEHHBIX METaJUIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

- MPUMEHSTh OCHOBHBIE OIEpAlMi MBICIUTEIBHON JEATEIbHOCTH - aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3aIlNIO0, BBISIBIEHUE MPUYMHHO-CIIEJACTBEHHbBIX CBSI3ed - AJs
M3YYEHHUs CBOMCTB BELECTB M XUMUYECKUX PEAKIUH, €CTECTBEHHO-HAyYHbIE METOAbl IO3HAHUS -
HabJI0IeHNEe, U3MEPEHUE, MOJIETMPOBAHHE, SKCIIEPUMEHT (PEaTbHbIM U MBICICHHBIN).

14



		2023-08-31T08:28:52+0200




