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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHMN K pe3ylbTaTaM OCBOEHHsSI OCHOBHOH 00pa30BaTENbHOW MPOTPaMMBI OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (enepaibHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHMsl YIeOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX opranuszanusx Poccuiickoit @eneparum.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImeH crparermu OOy4eHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOIUXCS CPEIACTBAMH YYEOHOTO TIpEeJMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEJIMETHOE COJIEpKaHKE, MPETyCMaTPUBACT paclpelielieHHe ero 1o KilaccaM |
CTPYKTYpHUpPOBaHHUE TIO pa3zesiaM M TeMaM MPOTPaMMBI TI0 XUMHH, OTIPENIENISIeT KOJTHIECTBEHHBIC
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO IMOCIEI0BATEIHLHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJarOmMXCs, OMPEeNsieT BOZMOKHOCTH MPEeaIMeTa JIIs
peanu3anyu TpeOOBaHUI K pe3ybTaTaM OCBOEHUsSI OCHOBHOW 00pa30BaTEJIbHONM MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IIeJie W3Yy4YeHUs TMpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUE XUMUH CITY)KHT OCHOBOH JUTsi JOPMHUPOBAHUS MHUPOBO33PEHUS 00YJAIOIIETOCS, €T
MIPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAIICHUSX SHEPTUU U 00 SBOJIIOIUH BEIIECTB B MPUPOJIE, O MYTAX
peuieHus TH00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliii BO3MOXHOCTEH Il caMopa3BUTUSL U (OPMHUpPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el 1 GYHKIHOHAIBHON T'PaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB  HMX  CaMOCTOSITEJIbBHOM  y4eOHON  NeATENbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHabHOM 1eATEIbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TAarloM B ()OPMUPOBAHUH
€CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00yUYarOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTEeCTBEHHO--HAyYHBIM
3HaHWUSM, K TPUPOJAE, K UEIOBEKY, BHOCUT CBOW BKJIAJ B DKOJOTHUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOy4e€HUM XMMHH OOECleYMBAIOTCS CHenu(UKON CoAep:KaHUs
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS MEJaroruueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOii HAYKH XUMUU Ha ONPEEIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroUMUCs CUCTEMBI NePBOHAYATIbHBIX MOHATHH XHMUHU, OCHOB HEOPraHWYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpraHN4eCcKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ mizydeHuro. ConepkaHHe CKIAAbIBAeTCs M3 CHUCTEMBbl MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO MPUHIUITY IOCJIEI0BATENFHOIO PAa3BUTHS 3HAHMH Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;



— Y4YEHHMsI O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

— MpE/ICTaBICHUH 00 AIIEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS pacCMaTpUBAIOTCd Ha OCHOBE SMIMPUYECKH IOJYyYEHHBIX U
OCMBICIICHHBIX (DAaKTOB, pPa3BUBAIOTCA IIOCIEJOBATEIbHO OT OJHOTO YPOBHA K JIPyromy,
BBITIONHSS (DYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEU
[IPaKTUYECKOr0 IPUMEHEHUS U NIOJTyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl MO XUMHUHU CIOCOOCTBYET (POPMUPOBAHUIO IIPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTHUHBI MHUpa B JIOTUKE €€ CHCTEMHOW IIPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHUA B Hayke. M3ydyenne xumuu
IIPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW W3 pPaHEEe MU3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5-7 knacces» u «®usuka. 7 Kaacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyYKH Kak
00JacTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITEIbHOCTH YeJlOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. 3ajaya yueOHOTO MpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHYECKMX 3HAHMM — Ba)KHEHUIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0O0OIIEHNH MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HAayKd, B
MPHOOIIEHNN K HayYHBIM METO/IaM TMO3HAHUS NTPU U3YYEHHUH BEIIECTB U XUMHUUYECKUX peaKkIuil, B
dbopMHUpOBaHMM ¥ Pa3BUTUU T[O3HABATENbHBIX YMEHHH M HMX NPUMEHEHHH B Yy4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITEIbHOCTH, OCBOCHUU MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BellleCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XMMUK HAa YpOBHE OCHOBHOTrO 00IIero oOpa3oBaHMs Ba)XKHOE 3HAUYEHHE
MPUOOPEH TaKUEe 1, KakK:

— (popMHpOBaHUE MHTEIIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IPUHATUIO pEIIEHUH, CIOCOOHOM aganTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMaTHYECKOE TMPUOOIICHUE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JEATENbHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecredeHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOY4YaIOMUMHKCS OTIbITa
pazHooOpa3HON AeATeIbHOCTH, MO3HAHUS M CAaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHI[HI1), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01el PyHKINOHATBHON M €CTECTBEHHO-HAYYHOW ITPaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpPA, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MOBCEIHEBHOM JKU3HU U TPYAOBOM JEATEIHHOCTH;

— GopmupoBaHue y 00y4arOMUXCsl TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTU
XUMHYECKUX 3HAHUM A BBIPAOOTKHU SKOJOTHYECKH Ie]1eco00pa3HOro MOBEACHUS] B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00Y4EHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouIIs U HaIIPaBJIECHHOCTH JAajJbHEUIIero 00ydeHus..

OO1iee unciio 4acoB, OTBEAEHHBIX IS M3y4EHHs] XUMUHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hefien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KU3HU YENOBEKA. XMMHS B CHCTEME HayK. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX Mo3HaHus B XuMuu. Yucteie BemecTBa u cmecu. CriocoObl pa3iesieHusi CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKUX HIIEMEHTOB.
[IpocTeie U crnokHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTEIIbHAS MOJICKYJISIpHAs
Macca. MaccoBast 10Jis1 XAMUUYECKOTO 3JIEMEHTA B COSMHEHUH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BeliecTBa. Pacu€Trl mo popMysiaM XUMHUYECKUX COETUHEHUMN.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUYECKHE ypaBHEeHUs. Knaccupukamus XUMUYECKUX peaKIui
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJI0H, mpaBuwiIaMu paboThl B jJabopaTopuu U mpuEMaMu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yU€HHWE W OMNUCAaHHE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKe, KUTIEHWE U KOHACHCAIMS BOJBI) U XUMHUYECKUX (TOPCHHUE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIOTON) sIBJICHUH, HAOII0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHUYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasznokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (ll), m3ydeHume cmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHWE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, TpoBeIEHHWE OUYMUCTKA MOBAPEHHOM COJM, HaONIOJleHuEe U ONHCAaHUE
pEe3yJbTaTOB TMPOBEACHHUS OIbITa, WIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Moeneil MOJIeKy (IapoCTeP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUECKUEe CBOMCTBA (peakluyu TOPeHHUs).
Oxcunpl. Ilpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpOJa B JIabOpaTOpUH U
npoMelieHHocTu. KpyroBopot kuciopoaa B npupone. O30H — auioTpomnHas MoaudUKanus
KHCIIOpO/Ia.

TemmoBoit 3¢ (dekT XUMHUECKOW peakiuh, TEePMOXMMHUYECKHE YypaBHEHUS, O3K30- U
SHAOTEPMHUUYECKUE peaKiuH. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHUE BO3/yXa, YCHICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoda B MPUPOJIE,
¢buznueckue 1 XMMUYECKUE CBOMCTBA, MIPUMEHEHHUE, CTIOCOOBI morydeHusi. Kuciotsr u comnu.

MonspHblii 00bEM ra3oB. Pacu€rbl Mo XUMUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHnbsie u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BelllecTB B Boje. MaccoBas 10Ji1 BellecTBa B
pactBope. XuMudeckue cBOWCTBAa BOJbl. OcHOBaHMsS. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoAe. 3arps3HEHUE MNPUPOJHBbIX BoA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukarnuss nHeopranmdeckux coeauHennid. Oxcunbl. Krnaccuduxaius OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHEIE, aM(oTepHbIe) U HecolleoOpa3yomue. Homenkiarypa
oKcUJI0B. PU3NUECKre U XUMUYECKHE CBOMCTBA OKCHIOB. [lonydyeHune okcuaos.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. Pu3MUeCKME M XMMHMYECKHE CBOMCTBAa OCHOBaHWM. I[lomyuenue
OCHOBaHUM.

Kucnotel. Knaccugukanus kucnot. Homenknarypa kucinor. @u3ndeckue U XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknarypa coneil. ®uznueckue u Xxumudeckue coiictBa cojeil. [lomyuenue
COJIEH.

I'enernueckas cBsA3b MEXKY KJacCaMU HEOPraHUYECKUX COCAUHEHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP’KaHUs KUCIOpOJia B BO3AYyXE, MOIy4YeHUE, COOMpaHuE,
pacrno3HaBaHME€ M HM3y4€HHE CBOICTB KHCJIOpOJa, HaOJIOJIEHUE B3aUMOJCHCTBUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U INpEKpallleHus ropeHus (moxkapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
H3yueHHe CBOWCTB BOJOpoaa (TopeHme), B3auMmojeiicTBue Bojopoga ¢ okcuaoM meau (1)
(BO3MOXHO HMCIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOMIOIeHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 monb, uccnenoBaHue 0COOEHHOCTEW pPAacTBOPEHUS BEIIECTB C PA3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), HCCIEe0OBaHHEe 00pa3l0B HEOPraHMYECKHUX BELIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBust okcuna memu (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajulaMH,
peakuuii HEeUTpalu3aluK, T[OJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PEelIeHUE SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme «BaxHeiine
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4deckux jiementos /. HU.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIacCU(UKALMKU XUMHYECKUX dieMeHToB. [loHsitHe o rpymnmax
CXOJHBIX AJIEMEHTOB (ILIEJIOYHBIE U HIEJIOYHO3EMENbHbIE METAIIJIbI, TaJIOTE€Hbl, UHEPTHBIEC T'a3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkonepuonnas u anuHHonepuogHas ¢opmbl [leproanueckoir cucTeMbl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUeCcKuX 31eMeHToB llepruoanyeckoil cuctemsl
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO rpyIIiaM U IEpPHOIaM.

3nauenue [lepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (momsipHast u HETOJISIpHAS) CBSI3b.
ONEeKTPOOTPULIATENBHOCTh XUMUYECKUX DJIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okxuciieHusi.  OKHCIIUTENBHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOpaMM KHCIOT U IIEJIOYEH, MPOBEAEHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPDI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie cea3u



Peanu3zanus MeXnpeaMETHBIX CBsI3€d IPU M3YUYEHUU XMMHH B 8 KJIacCe OCYIIECTBIIAETCS
Yyepe3 UCMOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TMOHATHHA, TaK M IOHSITHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmire ecTecTBEHHO--HAYYHbIE TOHATHS: HAYYHBIM (aKkT, TUNOTE3a, TEOPHs, 3aKOH,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAMYHOCTh,  HAOMIONEHHWE,  AKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SBJICHUE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaZvOaKTUBHOCTb, MOJIEKYJA, J3JIEKTPUYECKUIN 3apsl, BELIECTBO, TeJ0, 00bEM, arperaTHoe
COCTOSIHWE BEUIeCTBA, ra3, (PU3MUECKUE BEIMYHMHBI, €AWHUIBI M3MEPEHHS, KOCMOC, IUIAHETHI,
383161, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, runpochepa, MuHepanbl, TOpPHbIE TOPOJbL, TOJE3HBIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HW3MEHEHHMU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJAOB, Kallus, KaJblUs U HUX COCJAWHEHUH B COOTBETCTBUU C
MOJIOKEHHEM 2JIeMEHTOB B [lepunoanueckoil cucreMe U CTpPOEHHEM UX aTOMOB.

Crpoenue BemecTBa: BHJABI XMUMHYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHX PEMIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACcCaM HEOPraHMYECKHX COCIMHEHUMN, NCHETHYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XuMU4eCKUX peakUil Mo pasJIM4HbIM MpU3HAKaM (110 YUCILy U COCTaBY
YYacCTBYIOUIMX B pEaKLUMU BELIECTB, IO TEIIOBOMY 3((eKTy, MO0 H3MEHEHHIO CTeleHel
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHUIO KaTaau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumuyeckoil peakuuu. IlonsTue o6 oOpaTHUMBIX U HEOOpPaTHMBIX
XMUMHMUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusax. [lonstue o
karanuse. IlonsatTne o xXumudeckoM paBHOBecud. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XMMHMYECKOHN PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKIUH, 3JIEKTPOHHBIM OanaHC OKUCIUTENIbHO-
BOCCTAaHOBHUTEIbHON peakunuu. COCTaBICHUE YPABHEHHI OKHCIIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHYECKON IUCCOLMALNU. DJIEKTPOJIUTBHI U HEEKTPoIUThl. KaTuoHsl,
aHUOHBI. MeXaHM3M JHUCCOLMALMM BEUIECTB C pPa3jIMYHbIMM BHJIAMM XUMHYECKOW CBS3H.
Crenenp aucconuanuy. CUIbHbIE U CIIA0bIE 3JIEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBUSI MPOTEKAHUS pEeaKkIMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaIEHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBa KHUCIOT, OCHOBAaHUN U COJIEH B CBETE
NPEJCTAaBICHUNH 00 DSJIEKTPOJMTHUECKOM naucconuanuu. KadecTBeHHbIE peaklMHW Ha HOHBL
[TonsTHE O THIPONM3E COTNEM.

Xumuueckuii IKcnepumenm:

O03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB —
METAJUIOB M HeMeTauloB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM peakUuu OT BO3JEHCTBUSA Pa3INYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALUU
KHCJIOT, IeJo4Yed M cojei (BO3MOXKHO HCIOJIb30BAHUE BHJEO MAaTEpHUasoB), IpPOBEICHHE
OTIBITOB, WIIIOCTPUPYIOUINX NMPU3HAKU MPOTEKaHUs peakiuii MoHHOro obMeHa (oOpazoBaHME
ocajka, BBIJEJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, HUIIOCTPUPYIOMIUX MPUMEPHI



OKHCITUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpEeHUE, pPEeaKkiUH Ppa3I0KEeHHs, COCIUHEHUS),
pacro3HaBaHHE HEOPraHWYECKUX BEUIECTB C TOMOIIBI0 KAadeCTBEHHBIX PEAKIMH Ha HOHBI,
pelieHne SKCIIepUMEHTAIbHBIX 3a/1a4.

HemeTanibl 4 X coeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOICTBA HAa MpuUMepe XJopa (B3aWMOJEHCTBHE C MeTajUlaMH, HEeMETaUlaMH,
menoyamu).  XsopoBojopon. ComnsHas KHUCIOTa, XWMHYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JleicTBre Xjiopa U XJ0pOBOJAOPOIA HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ1opuibl
Y X HAXOXKICHUE B TIPHPOJIE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (pu3HyYecKHe CBOWCTBA MPOCTHIX BEUIECTB —
KHCJIOpOAa M Cepbl. AJUIOTPOIHbIE MOJTU(PHUKAIMNA KUCIOpPOJa U Cepbl. XUMHUYECKHE CBOICTBA
cepol. CepoBojiopos, CTpoeHue, (U3MYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephbl Kak
MIPEJICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KMCIOTa, GU3NYECKHEe M XUMHUYECKHE CBOMCTBA
(oOmme kak TMpencTaBUTENs Kiacca KHUCIOT W crenupudeckue). XUMHUYECKHE PEaKIny,
JeKalue B OCHOBE IMPOMBIIUIEHHOTO CII0CO0a TOyYeHHUs CepHOW KHUCIOTHL. [IpumeHeHune
cepHol kucaoThl. Cou cepHOM KUCIOThI, KayeCTBEHHAsl peakius Ha cyiab(ar-uoH. Haxoxaenue
ceppl M €€ COCOWHEHWH B TpHpOJe. XUMHYECKOE 3arps3HEHHE OKPYKAIOMIEH Cpebl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIE MTOXIW, 3arps3HEHHE BO3IyXa M BOJOEMOB), CHOCOOBI €ro
MPEOTBPAIICHHS.

OO6mass xapakrepuctuka syeMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbIE CTENeHH OKHCICHUS. A30T, paclpoCTpaHeHHWE B Tpupojae, (Qu3mueckue u
XUMUYeCcKre cBoicTBa. KpyroBopoT azorta B mpupoae. AMMHUaK, ero pu3ndeckne u XUMHIECKUE
CBOICTBa, NMoty4ueHue u npumeHeHne. Coium aMMOHHUS, UX (U3NYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHune. KauecTBeHHass peakuusi Ha MOHbl aMMOHHUA. A30THas KHUCIIOTa, €€ IMOJIyuyeHUe,
¢bu3uYecKkue W XHUMHYECKHE CBOMCTBAa (00OmIME KakK TPEICTABUTENs Kiacca KHCIOT |
cnenuduueckue). lMcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHui. XUMHUUYECKOe 3arps3HEHUE OKPYXKAIOMICH Cpeibl COSTUHEHUSIMU a30Ta (KHCIOTHBIC
JOXH, 3arps3HEHHE BO3.yXa, MOYBbl U BOA0OEMOB). Docdop, amioTpornHble MOAUPHUKAIIII
dbocdopa, busmdyeckue u xumudeckue cBoicta. Oxcuna dochopa (V) u pochopnas kuciora,
¢busznueckue M XUMUYECKHE CBOMCTBa, mosydyeHue. Mcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS. YTIEpO, alFIOTPOINHbIE MOAU(UKAIINK, PAaCIPOCTPAaHEHHE B
npupoje, pusndeckre U XUMHUECKUe cBorcTBa. Ancopouums. KpyroBoport yriaepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCUCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHE. DKOJOrndeckrue mpoOsieMbl, CBs3aHHbIe ¢ OKCHIoM yriepoaa (1V),
TUINOTEe3a II00aTbHOTO TOTEIUICHUS KIMMaTa, MapHUKOBBIN 3QQexT. YroyibHas KHUCIOTa U €&
conu, X (pu3MUeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TNpuMeHeHue. KadecTBeHHas
peakiusi Ha  KapOoHaT-uoHbl. Mcmonmp3oBanue  KkapOOHAaTOB B OBITY, MEIUIIMHE,
IIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COEIMHEHMSIX YriepoJa
(MetaH, oTaH, OJTWUJIEH, AalleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kuciota). IIpuponHsie
UCTOYHHUKH YIJIEBOJOPOJOB (yrojib, HMPUPOAHBIN Ta3, He(pTh), MPOIAYKTHl HX NepepadOTKU
(6eH3uH), UX POJb B OBITY M POMBINITICHHOCTH. [IOHATHE 0 OMONOTUYECKU Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeKa. MarepHallbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COETMHEHUH.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOMCTBA, MOJY4Y€HHE U MPHUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mnpencraBieHuss o0 okcuae kpemuus (IV) u
KpeMHUEeBO# kucnoTe. CHIMKATHI, UX UCIIOJIH30BaHNE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiiue



CTPOUTENIBHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xeie300eToH. I[Ipobiemsl
0€30I1aCHOTO MCIIOJIb30BaHMS CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUI-UOHBI U HAOIIOACHUE NMPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaromye (U3NIECKUe U XUMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCJMHEHUH (BO3MOXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEpUaJoOB), HaONIOJeHHEe Tmpolecca OOyrimBaHHs  caxapa MOJa  JACHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOH peakiuuyu Ha cyabparT-uoH U HaONIOJeHWE NpHU3HaKa e
MIPOTEKAHMsI, O3HAKOMJIEHHE C (PU3UYECKHMMH CBOWCTBaMHM a30Ta, ¢ocopa U MX COEAUHEHUN
(BO3MOKHO HMCNOJIb30BaHUE BUAEOMATEPUAIOB), 00pa3aMu a30THBIX U POc(OpHBIX yA0O0peHuH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHHMS U (¢ochaT-uOH M H3YUYEHHE IMPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO
HCII0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX pEIIETOK aiamasa,
rpadguta, GyaIepeHa, O3HAKOMJIGHHE C TMPOIECCOM aJICOPOIMA PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, cooupaHue, pacrio3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CIJIMKAaT-HOHbl W H3Y4YEHHE TMPU3HAKOB MX TMPOTEKAHMsS, O3HAKOMJIEHHE C MpOIyKLIHEen
CHJIMKaTHOM MPOMBINIJIEHHOCTH, PEIIEHHE SKCIIEPUMEHTANBbHBIX 3ajad 1o Tteme «BaxHeilmue
HEMETAIIJIbl U UX COCTMHEHUS.

MeTtanjibl M UX COeIMHEHHS

OOmiasi xapakTepUCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjioxkeHud B [lepuoandeckoi cucreMe xumuueckux anemMentoB . 1. MenaeneeBa u ctpoeHus
atomoB. CtpoeHue MeraioB. MeTaluyeckas CBSI3b M METaJUIMYECKash KpHCTaJUIMYecKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoObl MoJlydeHHsI MeTaljIoB. [IoHATHE O KOPPO3WH METaslIoB,
OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIiiaBsl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[lenouynsie MeTaibl: nojioxkeHue B Ilepuoanyeckoil cucreMe XuMUYECKUX 3J1€eMEHTOB /.
W. MenneneeBa, CTpoeHHE UX aTOMOB, HaXoXJeHHe B mpupoje. duznueckue U XUMHUECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U TUAPOKCUIBI HaTpHs U Kaius. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COCAUHEHUH.

[lenoyHo3eMeNbHbIE METAUIBl MarHuii M Kanbluii: monoxeHue B Ilepuomamueckoit
cucreme xumuueckux siemeHToB [I. M. MeHneneeBa, CTpoeHHE WX aTOMOB, HaXOXKJIEHUE B
npupojae. dOusnueckue ¥ XMMHUYECKHUE CBOWCTBA MarHusl U Kanblus. Baxneillue coeanHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxkenue B llepumommyeckoil cucteme xumudeckux snementoB /J[. .
MenneneeBa, CTpoeHHE aTroMa, HaXOKJaeHHe B mpupoje. dusnyeckue U XUMUYECKUE CBOMCTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpoOEHHE aToMa, HaxoKJAeHUe B npupoje. dusndeckne U XMMUYECKHE CBONCTBA
xene3a. Okcunel, ruapokcuasl u conu >kenesa (I1) u xenmesa (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METalJIOB W CIJIABOB, HMX (U3UUYECKUMH CBOMCTBaMH,
U3yYeHHE pe3yabTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO MCIIOJIb30BAaHUE BHUIEOMATEPUANIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEZIOBAaHHE CBOWCTB KECTKOM BOJBI, IpoOllecca TOPEHMs JKene3a B



KHCIIOpoJie  (BO3MOXHO  HKCIIOJIB30BAHME  BHUJCOMATEPHAIOB), TMPU3HAKOB  IPOTEKaAHUs
KAueCTBEHHBIX pEaklMi HAa MOHBI: MarHus, Kajablus, alFOMUHUS, UHKA, xene3a (I1) u xenesa
(1), memu (11), HaOrOIEHHE W OMKMCAHUE MPOIIECCOB OKPALITMBAHUS [ITAMEHH MOHAMH HATPHS,
Kalusl U Kaiblus (BO3MOXHO HCIOJIh30BAaHUE BUACOMATEPUATIOB), UCCICIOBAHNE aM(OTEPHBIX
CBOMCTB TUJIPOKCUJIA ATFOMUHUS U THIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33/1a4 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa n maTtepuainsl B MOBCEIHEBHOW >KU3HU YelioBeKa. be3zomacHoe MCMHoJb30BaHUE
BEIIECTB M XMMHYECKUX peakiuii B ObITy. [lepBas momomip npu XUMHUYECKUX OXKOTax H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH cpebl (MpeaesibHas I0MycTUMas KOHIIEHTPALIHS
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

n3ydeHue 00pasIoB MaTepUaioB (CTEKJIO, CIIJIaBbl METAJIOB, TIOJIMMEPHBIE MAaTEPHAIIbI).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMHUH B 9 Ki1acce OCYIIeCTBIIACTCS
Yepe3 UCIOJIb30BAaHME KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOIITAXCSI CACTEMHBIMH JIJTs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mwme ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (pakT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaiuM3,  CHHTE3,  Kilaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE, MAPHUKOBBIN A (EKT, TEXHOJIOTHSI, MaTEPHAIIHI.

®dusnka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUA 3apsijl, TPOBOJHHUKH, TOJYIPOBOIHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAIJIMYECKasl pemérka, CIUIaBbl, (U3MYecKHe BETUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dortocuHTe3, npixanue, Omocdepa, 3KOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

l'eorpadus: armocdepa, rumpochepa, MUHEpabl, TOPHBIE TOPOABI, TIOJE3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 00mIero o0pa3oBaHuUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMHUU B €IMHCTBE y4eOHOM M BOCITUTATEIBHON IESTEILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHSATHIMU B OOIIECTBE MPABMWIAMH M HOPMAaMHU TOBEACHUS H
CIIOCOOCTBYIOT IpOIEccaM CaMOIIO3HAHMUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIBITa JIEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJI€ B HaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHON HH(OpMAIeld 0 MepeaoBhIX JTOCTHKCHUSIX M OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpoicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O CONMAIBHBIX HOpPMax W TMpaBWJIaX MEKIUYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOM,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYTMX BHIAX JESITEIHHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPHU BBHIMOJIHEHUN Y4eOHBIX, IO3HABATEIbHBIX 3a/ad,
BBITTOJTHEHUN XHMHUYECKHX AKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B TIpOIlecCe ITOH ydeOHOW AEATETbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TOBEICHHE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHUS MOCIIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE  MNPEACTABICHHWS O  BENIECTBE W XUMHYECKOM  PeakIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY ISt
NOHUMAHUS  CYIIHOCTM HAy4YHOW KapTUHBI MHpa, MpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aMMOCBA3AX UYEIIOBEKA C MPUPOJHOU CPemoil, o posn
XUMUH B TIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HANlPAaBJICHHBIC HA IIOJy4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOJMMbIe ISl OOBSCHEHUS HAOIIONAeMbIX IIPOIIECCOB W SBJICHUH, IO3HABATEIbHOH,
MH(QOPMAIIMOHHOW U YUTATEIbCKOW KYJIbTYPBI, B TOM YHCIIE HABBIKOB CAaMOCTOSITEIEHON PabOTHI
C y4eOHBIMHM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M ITO3HAHHMIO, JIIO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHON W HCCIENOBATEILCKON NESITENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKHU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JKW3HU, OCO3HAHUE IOCJIEACTBUNH U HENpPUATHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOoJIsl, HApKOTHKOB, KYpeHHs), HEOOXOAWMOCTH COOIIOAECHUS
paBUi 0€30IaCHOCTH IMpHU OOpallleHMH C XMMHUYECKMMH BeLIECTBaMU B OBITY U pealbHOMN
KHU3HH,

5) Tpy0BOT0 BOCIUTAHUS:

MHTEpeC K MPaKTUYECKOMY M3y4YeHUIO0 npodeccuil u TpyJa pa3IndHoOro poja, yBaKeHHE K
TPYLy M pe3yiabTaraM TPYAOBOH [eATENbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
NpEeIMETHBIX 3HAaHUM 1O XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAIBHOM TpaeKTOpUHU



NPOJIOJDKEHHsT 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX WHTEPECOB U CIOCOOHOCTH K XHUMUH,
0OIIECTBEHHBIX MHTEPECOB M MOTpPeOHOCTEH, ycrmeurHoi mpogecCHOHAIbHON AEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCHOHAIBHON Cpeae;

6) IK0JI0rHYeCKOr0 BOCTIMTAHMS:

HKOJIOTUYECKHU IIeNIeco00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO,
0CO3HAHME LIEHHOCTHU COOIO/ICHHS TPAaBUII O€30TIaCHOTO TIOBEACHUS MpH paboTe C BElleCTBaMHU,
a TAaK)KE B CUTYalMsIX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CIOCOOHOCTH TPUMEHSTHh 3HAHWA, MOJy4aeMble NMPU M3YyYCHUH XHMHHU, Ui PEIICHHS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEAOH, JUIsl MTOBBILICHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHHUS IJI00ATLHOTO XapaKTepa 3KOJOTUYECKUX MPOoOJiIeM M IMyTed MX pelleHus
IIOCPEACTBOM METOJIOB XUMUH, SKOJIOTUYECKOTO MBILIUICHHS, YMEHHsI PYKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIAEISAIOT 3HAYUMBIE UId (OpMHUPOBAHUS
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MIPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX YYEOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaIMeTOB (OPMHUPOBATH NMPEACTABIEHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU e TENIbHOCTH.

Ilo3naBaTebHBIE YHHMBEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA

Ba3oBble 1ornyeckue geicTBus:

YMEHHS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPM OCBOCHUW 3HAHUMU:
pacKkpelBaTh CMBICA XMMHUYECKMX HOHATUH (BBIOENATH MX XapaKTEepHble IPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTUMH MOHATUAMM), HCIIOJIB30BaTh MOHATUS A OObACHEHMS
OTIENbHBIX (DAaKTOB W SIBJICHHUH, BBIOMpAaTb OCHOBAHMSA M KPUTEPUM s KiIacCH(UKauu
XMMHMYECKUX BEIIECTB U XUMHUYECKUX PEAKLMM, YCTaHABINUBATH IPUYMHHO -CIICICTBEHHBIC CBS3H
MEX]ly 00bEKTaMH U3Y4EHUs], CTPOUTH JIOTUUECKUE PACCYKJCHHsI (MHYKTUBHBIE, IETyKTUBHBIE,
10 aHAJIOTUH), AEJIaTh BBIBObI M 3aKJIIOUECHHUS;

YMEHHUE NPUMEHATh B MpOLECCe NO3HAHUS MOHATUA (TMPEeIMETHbIE U METaIlpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIHOJIb3yeMble B XUMHH, HPeoOpa3oBbIBaTh HIMPOKO
IIPUMEHSEMbIE B XUMHUM MOJENIbHbIE MPEACTaBIECHUSI — XUMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XuMudeckas (opMmyla U ypaBHEHME XUMHUYECKOM peakiuu — TMpU peLleHud y4deOHo-
[IO3HABATENIbHBIX 3alad, C Y4ETOM OTHUX MOJEIBHBIX IPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XUMUYECKUX pPEeaKUuil, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEUUS B U3y4AEMBIX MIPOLECCAX U SIBICHHUSAX.

Ba3oBble nccienoBarebcKue 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTAa IIO3HAHUS, a
TaKke B KayecTBE OCHOBBI JUId (OPMHUPOBAHMs THUIOTE3bl IO MPOBEPKE NPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJIECHUH;

npuoOpeTeHUe OMbITa MO IUIAHWPOBAHMIO, OPraHM3alUU M TMPOBEICHUIO YUYEHHUUECKUX
HKCIIEPUMEHTOB, YMEHHE HAaOMI0AATh 3a X0/I0M MPOIiecca, CaMOCTOSITEIbHO IPOTHO3UPOBAThH €r0
pe3yibTatr, (opMyIHpoBaTh 00OOIIEHHS U BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBAaHUS, COCTABIIATh OTUYET O MPOJAETIaHHOM padoTe.

Padora ¢ undopmanueii:

yMeHHUe BbIOMpPaTh, aHAIM3UPOBATh U UHTEPIIPETUPOBATH MH(POPMAIHIO PA3TUUHBIX BUI0B
1 (OpM NpeCTaBICHUS, OJydaeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAy4HO-TIOMYJIsIpHAs IUTepaTypa



XMMUYECKOTO COJICp)KaHUs, CIpaBOYHbIEe MocoOus, pecypchl HHTepHEeTa), KpUTHYECKU
OLICHUBATh MMPOTHUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIHIO;

yMEHHUE NPUMEHATH PAa3IMUHbIe METOIbI U 3aIPOCHI MPH TOUCKE U 0TOOpe UHPOpMAIUU U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUIS BHIIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPENICIEHHOTO THITA, MPHOOPETEHHWE OMbITA B OOJACTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHA, OBJaJICHHE KYJIbTYPOil aKTUBHOTO HCIIOJIb30BAHMS PA3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpPMY TpEACTaBICHUS
nHGOpMAIMK W WILIIOCTPUPOBATH pEHIAEMbIC 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
apyruMu popmamu rpauku U UX KOMOMHALUSAMU;

YMEHHUE HCIOJB30BaTh U AHATU3UPOBATh B Ipolecce y4eOHOW M HMCCIIeOBATEIbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHS 3a/laBaTh BOIpOCHl (B XoJe Juanora M (WJIM) JUCKYCCHUH) IO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYITHPOBATH CBOM TIPEIIOKEHHUS OTHOCHUTEIBHO BBITIOJTHEHUS
MpEeJI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; [IeJIaTh TPE3EHTANUI0 pPE3YJIbTaTOB BBHIMOJHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OTBITA, JTAOOPATOPHON pPAOOTHI MO WCCIECIOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHHOH W
WCCIIEIOBATENILCKOM JIEITETPHOCTH TPU PEIICHNH BO3HHUKAIOIIMX MPOOJeM Ha OCHOBE YdYéTa
oOLIMX HMHTEPECOB U COTrJIacoBaHMs MO3UIMI (0OCyXIeHHs, 0OMEH MHEHMSMH, «MO3TOBbHIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeaesieHue KPUTEPHUEB 0 OIIEHKE KauecTBa
BBITIOJTHEHHOUW pabOTHI M IPYTHE).

PeryasiTuBHble YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENIFHO ONPENENSTh 1eNId AeSTebHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJMPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HanOomnee d(pPexTuBHBIE CHOCOOBI  pemIeHUs y4eOHBIX MW TO3HABaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEIOKEHHBIA alIrOpuT™M JAEHCTBUN Mpu
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4EeHHUS HOBBIX 3HAHMA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLEHUBATh COOTBETCTBHE MOJIYYEHHOTO pe3y/bTaTa 3asBJICHHOM e,
YMEHHE HUCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAjIaraeéMble B YCIIOBUHU 3aJaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3yIbTATOB [0 OCBOCHHIO O0S3aTEIbHOTO COAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanbHOil pabodeld mNporpaMMoi, BBIIEISIOT: OCBOEHHBIC
oOyyarolUMMUCsl Hay4HbIE 3HAHUS, YMEHHMsS U CIOCOObI JeHCTBUM, crenupudeckue s
npeaMeTHO obnmactu «XUMHS», BHUABI JESITENBHOCTH MO TMOJIYYSHHIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalIUSX.

K koHy obyuenus B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUH:

® DaCKpBIBAaTh CMBICII OCHOBHBIX XHMHUYECKHX IMOHSATHI: aTOM, MOJIEKyJda, XUMHUYECKUI

3JIEMEHT, MPOCTOE BEIIEeCTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJTHOPOJIHAs), BaJIEHTHOCTb, OTHOCHTENIbHAs aTOMHAs M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas [0Sl XHUMHYECKOTO
9JIEMEHTa B COEAMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuukanus
peaKimii: peakui COCAMHEHUS, PeaKui Pa30OKEeHUs, PEaKIIUU 3aMELeHUs, PeaKIH
oOMeHa, 9K30- ¥ SHJI0TEPMUYECKHE PEaKIMH, TEIIOBOM A PEKT peakiuu, sSApo aToMa,
AJIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aroMa, XUMHUYECKas CBS3b,



MOJISIpHAasi ¥ HEMOJIApHAsh KOBAJICHTHAsl CBs3b, MOHHAS CBSI3b, MOH, KATHOH, AaHUOH,
pacTBOp, MaccoBasi 10J1s1 BellecTBa (IIPOLIEHTHAS] KOHIIEHTPAIIKsI) B paCTBOPE;

® WJUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUYECKUX TOHSITHH W TMPUMEHSTH 3TH
MOHSATHUS MPU ONMMCAHUU BEUIECTB U UX MPEBPAIICHUH;

® IICII0JIb30BATh XUMHUYECCKYI0O CHMBOJIMKY JUISI COCTaBIeHUS (OpMyJ BEIIECTB W
YPAaBHEHUN XUMHUUYECKUX PEAKIIN;

® OIIPE/CNIATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEICHBb
OKUCIICHUS DJIEMEHTOB B OHHApHBIX COCIWHEHHUAX, MPUHAMJICKHOCTh BEIHIECTB K
OTIpeNIeNIEHHOMY KJIacCy COENMHEHMHA 1o (GOopMynaM, BHJ XUMHUYECKOW CBSI3U
(koBaJIeHTHAsl ¥ MOHHAS) B HEOPTaHUYECKUX COCAMHECHUSX;

e packpbiBaTh cMbIci llepmoamveckoro 3akona /[[. M. MenpgeneeBa: N€MOHCTPpHPOBATH
MMOHUMAHHUE TIEPUOTUIYECKON 3aBUCUMOCTH CBOWCTB XHMUUYECKHX DJIEMEHTOB OT HUX
nosjoxenust B Ilepuoanueckoil cucCTeMe, 3aKOHOB COXpaHEHHUSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTaApoO;

®OIMUCHIBATh W XapaKTepus3oBaTh TabmuuHyro ¢Gopmy I[leprmoanueckoit  cHUCTEMBI
XUMHUYECKUX DIIEMEHTOB: pa3iiMyaTh MOHATHS «rjaBHas mnonarpynmna (A-rpymnma)» u
«mmobounas moxarpymma (b-rpymma)», Mameie W OOJBIINE TEPHOMBI, COOTHOCUTH
0003HaYeHMs, KOTOpbIe UMeTCs B Tadnuie «l[lepmoanueckas cucreMa XUMHUYECKHUX
anemeHToB J[. . MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTAaB M 3apsii sjapa, OOIIee YHUCIO DJIEKTPOHOB |
pacrpeiesieHrue UX 1Mo JIEKTPOHHBIM CIIOSIM);

® KJTaCCU(PUITUPOBATh XUMHUYECKHAE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHE
peaknuu (10 YMCIy W COCTaBy Y4YacCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY
sddekry);

® XapaKTEepPU30BaTh (OMUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBA BEUIECTB Pa3IMYHBIX
KJIaCCOB, TOATBEpXKJas  ONHUCAHME [pUMEpaMU  MOJEKYJISPHBIX  yYpaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® [[POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOIO COCTaBa,
BO3MOKHOCTHU IIPOTEKAHUSI XMMUYECKUX IIPEBPALLECHUN B PA3JIMUHBIX YCIOBUSIX;

® BLIUUCIISATh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYHO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUu;

® [[PUMEHSTh OCHOBHBIE ONEPALMH MBICIUTEIBHON JEATEIbHOCTH — aHAJIM3 M CUHTE3,
cpaBHEeHHE, 0000IIEHIE, CUCTEMATU3allNI0, KIACCU(DUKAINIO, BBISBICHUE MPUUYUHHO-
-CIIEICTBEHHBIX CBSA3€M — JUIsI U3YYEHHs] CBOWCTB BEIIECTB U XMMHUYECKUX pPEaAKIUH,
€CTECTBEHHO-HAy4YHbIE  METOJbl  MO3HAaHUS  —  HAOMIOJeHHEe,  U3MEpEeHHE,
MOJENUPOBAHNE, SKCTIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

eCle0OBaTh IMpaBWJIaM I[IOJIb30BAHUS XMMHUYECKOM TOCynoil W 1abopaTOpHBIM
o0opy/noBaHUEM, a TaKXke IMpaBUJiaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJIY4ECHUIO
U COOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAEIEHHON MacCOBOU OJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE SKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IIEJIOYEH U
KHCIIOT C TIOMOIIBIO HHAUKATOPOB (JIakMycC, peHoNTalenH, METUIIOPAHK U IPyTue).

K koHiy obydeHus B 9 kjacce mpeaMeTHbIE pPe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® DaCKpbIBAaTh CMBICJ OCHOBHBIX XMMHMUYECKHX MOHATHN: XUMHYECKHH HIIEMEHT, aToM,
MOJIEKYJIa, UOH, KAaTHOH, aHWOH, TPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULATENBHOCTb, CTENEHb OKHCIICHMS, XUMUYECKas peaklus, XUMUYeCcKas
CBsI3b, TETNIOBOUW IPQPEKT peakiuu, MOJb, MOJSIPHBIN 00BEM, PacTBOP, DIEKTPOIUTHI,



HEDJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs IUCCOLMAIMS, PEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTtop, XHMHUYECKOE paBHOBECHE, OOpaTumMble UM HEOOpaTHMble pEaKLuH,
OKHCITUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKUUH,  OKHUCIHTENIb,  BOCCTAaHOBUTEID,
OKHCIICHHE M BOCCTaHOBJICHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBayieHTHAsl, HMOHHAs, METAUIMYECKas), KpPUCTAUIMYECKas pemerka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKIHH, TMPEeNeNbHO JOIMYyCTUMAas
koHuenrpauusa [IJIK BemecTsa;

® WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSATHA W MPUMEHSATH 3TH
MOHATHS TIPU ONMCAHUY BEILECTB U UX MPEBPAICHAN;

® IICTIOJIB30BATh XMMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBJeHHS (opMya BEIIeCTB U
YPAaBHEHUN XUMHUUYECKUX PEAKLIMIL;

® OTIpE/ICISITh BaJICHTHOCTD U CTENICHb OKHUCIICHUS! XUMHUYECKUX DJIEMEHTOB B COCTMHEHUSX
pa3NMYHOTO  COCTaBa, NPUHAUIKHOCTh BEIIECTB K OINPENEIEHHOMY KIIACCy
COeMHEHNH 10 (¢opMyrnaM, BHUJI XUMHUYECKOW CBS3M (KOBAJICHTHAs, HWOHHAs,
MeTaJUTh4YecKass) B HEOPraHWYECKHX COCNMHEHMSAX, 3apsi HOHA [0 XHUMHUYECKOU
dbopmye, xapakTep cpeasl B BOJHBIX PAacTBOpaxX HEOPraHWYECKHX COCITUHEHHH, THII
KPUCTANTHIECKOH pEIIéTKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbich [lepuoanyeckoro 3akona [[. . MenaeneeBa u 1IeMOHCTPUPOBATH €r0
MOHWMaHHUe: OIMMCHIBaTh M XapaKTepu3oBaTh TabmmuHyro ¢opmy [leproamueckoit
CHCTEMBl XMMHYECKHX D3JIEMEHTOB: pa3jHuaTh IMOHITHS «rJ1aBHas moarpynma (A-
rpynmna)» u «nobounas mnoarpymmna (b-rpymnma)», maneie u  OOJbIIME TEPUOJIBI,
COOTHOCHTH 0003HaueHMs, KOTOphIE HMEIOTCSI B IEPHOAMYECKOW Tadmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XHMMHUYECKHX JIEMEHTOB (COCTaB M
3apsj szpa, o0lee YUCIo MEKTPOHOB U PACHPENENICHHE UX 10 IEKTPOHHBIM CIIOSM),
OOBSCHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB JJIEMEHTOB U HX
COEJJMHEHUH B Mpefeiax MajblX MEPUOJIOB U INIABHBIX MOATPYNI C YU4ETOM CTPOECHHUS
UX aTOMOB;

e KJacCU(UIMPOBATh XMMHUYECKHE 3JIEMEHThl, HEOPIraHWYECKHE BEIIECTBA, XUMHUUYECKUE
peakuuu (1Mo YMUCIy M COCTaBY YYacTBYIOUIMX B PEAKLMU BELIECTB, MO TEIMJIOBOMY
3pPexTy, 10 U3MEHEHUIO CTETIEHEH OKUCIIEHUS! XUMUUYECKHX 3JIEMEHTOB);

® XapaKTepu30BaTh (ONKMCHIBATh) OOIME U cHeqUpHUUECKHe XHMUYECKHE CBOWCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXK/1asi ONMCAHUE IPUMEPAMHU MOJIEKYISAPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHii;

® COCTaBJISITh YPaBHEHMs SJIEKTPOJUTUYECKON AMCCOLMALMM KHUCIOT, IIEJI0Yed U CoJieH,
IIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS peakluil HOHHOr0 0OMEHa, ypaBHEHUs PEaKLUH,
MOJATBEPXKAIOIINX CYIIECTBOBAHME TE€HETHMUYECKOHW CBS3M MEXAY BeLECTBAMHU
pa3IMYHbIX KJIACCOB;

® PaCKpBIBAaTh CYIIHOCTb OKHUCJIHUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKLUil MOCpPeICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKIMA;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHs, BO3MOKHOCTH
MPOTEKaHMsI XUMUYECKUX MTPEBPAIIEHUI B PA3JIMUHBIX YCIOBHSIX;

® BEIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BELIECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (GopMysie COeTUHEHHUS, MAaCCOBYIO JIOJIIO BEIECTBa B
pacTBoOpe, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKOHN peaKiii;

ecoOmo/iaTh  IpaBUJa TOJb30BAHUS XUMHUYECKOW TMOCYAOM U J1abOpaTOpHBIM
o0OpyJOBaHHEM, a TaKKe IpaBHUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO Ja00PATOPHBIX XMMHUYECKHX OIBITOB IO MOJTYYEHHIO
U coOMpaHMIO ra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKUCIIOTO Ta3a);

® [IPOBOJIUTH PEAKIUH, IMOJITBEPXKAAOIINE KaYeCTBEHHBIH COCTaB PA3IUYHBIX BEIECTB:
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMua-, Moauna-, kKapboHat-, docdart-,



CWIHKAT-, Ccynb(haT-, THIPOKCHJ-UOHBI, KATUOHBI aMMOHHS ¥ WOHBI H3yYCHHBIX
METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIraHUYECKHUX BEILIECTB;

® [IPUMEHATh OCHOBHBIE OIEPALUM MBICIUTEIBHOW JEATEIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O0000IEeHNEe, CUCTEMATU3AIMI0, BBIABICHUE MPHUUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUU, €CTECTBEHHO-
HaydyHbIE METOJbl TO3HaHUST — HAOMIOJEHHWE, W3MEpPEeHue, MOACIMPOBaHUE,
9KCIEPUMEHT (PEaJbHbI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U Komriectno 1acon DJIeKTpOHHbIe (LN (POBbIE)
n/n TeM MPOrpaMmabl Bceero g:;:ﬂ(:m’m’le ;I:’ 62:)1;11;1qec1me o0pa3oBaTe/ibHbIE pecypcChl
Pazjean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 2 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [IOK
00 oKkcHIax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIacChl 11 1 1 bu6moreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pa3znea 3. Ilepuoanuecknii 3axon u Ile

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHDBIE PC€aKIuu

puoanyeckas cucremMa xumMmuieckux 3jemMenToB . U. MenaeneeBa. CTpoeHue aToOMOB.

3.1

[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
Menpnene-eBa. CTpoeHue
aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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XUMHYECKAA CBA3b.

3.2 OKHUCIUTETBLHO- 8 bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC pCaKHI/II/I
bubnunoreka IHOK
Hroro no pasneny 15 https://m.edsc]i).ru/7f41837c
PesepBHOE Bpems 3 Bubmrotexa LIOK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
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9 KJIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM udpoBbie
Ne n/m NpOrpaMMEI pasi Beero Konrpoabubie | IlpakTuueckue E)I;p?:sl:) BaTeJ)Il)HI)Ie
padoTsbI padoThI pecypebi
Pa3nes 1. BemecTBo U XMH4yecKkue peakuuu
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 1 bubnuorexa [JOK
OCHOBHBIX Pa3JIesIoB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
peakmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIMALIMS. 8 1 1 bu6moreka [IOK
XUMHYECKHE PEaKIiU B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMHUUECKHIX 4 1 bubnuorexa [JOK
anemeHToB VI A-rpynmel. [anoreHs https://m.edsoo.ru/7f41a636
22 onewennos ViAupynim. Cepan 66 6 uGmiorexa LIOK
https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 :)JIeMeHTmls3 VA-Ir)pynnLI. Azort, pochop u ux 7 1 ﬁ'[l/tIngI:I;I/(r);ZIglsc]){).orISIY 413636
COEJIMHEHUS
24 onevennon Ay, Sracponn : ) 2 ubmiorera LIOK
KpEMHHIE H 1X COSMHEHHS https://m.edsoo.ru/7f41a636
Hroro no pasneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0111e cBOIICTBA METAIIJIOB 4 bu6mmoreka [JOK
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bu6mmoreka [{OK

3.2 Baxnelmme MeTauibl U UX COSIMHEHUS 16 https://m.edso00.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aonias cpeaa
4.1 BeniecTBa u maTepualnsl B KHU3HU YEIOBEKa 3 EH@I_HOTeKa LOK
ttps://m.edso00.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE BpeMs 3 bubmorexa [TOK

https://m.edso0.ru/7f41a636
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