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IHHOACHUTEJIBHAS 3AIINCKA

IIporpamma 1Mo XMMHUM Ha ypOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs COCTaBJIECHA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON MpPOrpamMMbl
OCHOBHOTO o00mero oOpa3oBanus, npeacraBieHHbx B PI'OC OO0, a Takke Ha OCHOBE
benepanbHOl paboueil mporpaMMbl BOCIIUTAHHS M C Y4ETOM KOHLEIIUH IPETOAaBaHuUs
y4eOHOro npenmera «XuMus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit dexepanuu.

IIporpamma mo xumuM Ja€T MpeJCTaBICHHE O LEsAX, oOuiei crpareruun oOydeHus,
BOCIIUTAHUS M PA3BUTHUA OOYYAIOUIMXCS CPEICTBAMU Y4€OHOIrO IpeiMeTa, YCTaHABIMBAET
o0s13aTeNIbHOE IPEIMETHOE COZep KaHue, MpeyCMaTpUBAeT paclpe/ielIeHue ero Mo Kiaccam
U CTIPYKTYpUpOBaHHE II0 pa3fellaM M TeMaM MpOrpaMMbl 10 XUMHH, OIpEACIieT
KOJIMYECTBEHHbIE W KAaYECTBEHHBIE XAPAKTEPUCTUKH COAECPKAHUS, PEKOMEHIYEMYIO
MIOCJIEZI0BATEIBHOCTh U3YYEHHSI XUMUU C YYETOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKH y4eOHOTO MpoIecca, BO3PaCTHRIX 0COOEHHOCTEH 00yJatomuXcsl, ONpeIeNsieT
BO3MOXKHOCTH IpEAMETa JUIsl peain3allud TpeOOBaHUN K pe3ysibTaTaM OCBOEHMSI OCHOBHOM
o0pa3oBaTeNbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs, a TakKke
TpeOOBaHUM K pe3yibTaTaM OOY4YEeHHs XMMHMU Ha YpPOBHE Iieliell M3ydeHus IpeaMmeTra u
OCHOBHBIX BHJIOB Y4eOHO-IIO3HABAaTEJIbHOM JEATEILHOCTH OO0YYarollerocsi 1o OCBOCHHUIO
y4eOHOT0 coziepKaHMsl.

3HaHME XUMUHU CIIY’)KUT OCHOBOMW /J11 QOPMHUPOBAHUSI MUPOBO33pEHMsI 00yUarolerocs,
€ro MpeCTaBICHUN O MaTepUAILHOM €IMHCTBE MHpPA, BAXKHYIO POJIb HTPAIOT POPMHUPYEMBbIE
XMMHUEH TIPENCTaBICHUs] O B3aWMOIPEBPAIICHUSX HSHEPTUM M OO0 SBOJIIOIHMU BEIIECTB B
MIPUPOJE, O MYTAX PELIEHUsS INI00ATBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA —
CBIDBEBOM, DHEPreTUYeCKOl, MUIIEBOM U SKOJOrMYecKod Oe3omacHocTd, Mpoliaem
3IpaBOOXPaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peai3allid BO3MOXHOCTEH [UId caMOpasBUTHS M (OPMHPOBAHUS
KYJIBTYpBI IMYHOCTH, €€ 0011eH U (yHKIMOHATIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (QOPMHUPOBAHUE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEN
00y4arouXcsl, HABBIKOB UX CAMOCTOSITEIbHON yUEOHOM AESITeTbHOCTH, IKCIIEPUMEHTAIbHbBIX
U HCCIEeNOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM XH3HH, TaKk U B
po¢eCCuOHAIBHON eATETbHOCTH;

3HaKOMHT CO CHEIU(PUKON HAyYHOTO MBILIUIEHUS, 3aKJIabIBA€T OCHOBBI LI€JIOCTHOTO
B3IJIJa HA E€OUHCTBO IIPUPOJBI U UEJIOBEKAa, SBJIAETCS OTBETCTBEHHBIM JTallOM B
(hopMHPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUaIOIINXCS;

CIOCOOCTBYET (DOPMUPOBAHHIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K TIPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJaJ B SKOJOIMYECKOe 00pa3oBaHUE
o0yJaronmxcs.

JlanHble HanpaBJeHUsI B 00Y4eHUH XUMUU 00€CIIeUNBAIOTCs CIEMPUKON comepx aHms
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS IMEJarorMueckyd aJalTHUPOBAHHBIM OTpakeHUEM
0a30BOif HAyKH XMMHHU Ha OTPEIEIEHHOM dTare e€ pa3BUTHSL.



Kypc xumuu Ha ypoBHE OCHOBHOI'O OOLIEro 00pa30BaHMsl OPUEHTUPOBAH HA OCBOECHUE
00y4aroIMMUCS CUCTEMBI IEPBOHAYATIBHBIX TOHATUN XUMUH, OCHOB HEOPTraHUYECKOM XUMHUU
U HEKOTOPBIX OTACIbHBIX 3HAYMMBbIX ITIOHATHI OPTraHUYECKOW XMMHUH.

CtpykTypa conepskaHus IporpaMMbl 10 XUMUU CPOPMHUPOBAaHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ uzydenuro. CopepxaHue CKIAJbIBACTCA U3 CUCTEMBI IMOHATHI O XMMHUYECKOM
9JIEMEHTE M BEIIECTBE M CHCTEMBbl MOHATHA O XMMHYECKOH peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 110 IPUHLHUITY [10CJIEI0BATEIbHOIO Pa3BUTHs 3HAHUI Ha OCHOBE
TEOPETUYECKHUX IIPEICTAaBICHUNM PA3HOTO YPOBHS:

—aTOMHO-MOJIEKYJIIPHOI'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHHS,

—Ilepnonnueckoro 3akona JI. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

—y4Y€HHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3H;

—TpeACTaBICHUH 00 IMEKTPOIUTUIECKOIN TMCCOIMALINN BEIIECTB B PACTBOPAX.

Teopernueckrue 3HaHMS paccMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIENOBATEIBbHO OT OJHOTO YPOBHA K JPYromy,
BBITIONTHSAS (PYHKIMKA OOBSICHEHUS M NMPOTHO3UPOBAHMS CBOICTB, CTPOCHUS M BOZMOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHNUS U MOJIYyYEHHS U3y4aeMbIX BEILECTB.

OcBoeHne NporpaMMbl IO XUMHHM CHOCOOCTBYET (DOPMHUPOBAHUIO HPEICTABICHUS O
XMMHMYECKON COCTABIIAIOIIEH HAay4YHOH KApTUHBI MHUpa B JIOTHUKE €€ CUCTEMHOM INPUPOABI,
LIEHHOCTHOTO OTHOILEHUS K HAay4yHOMY 3HAHHMIO M METOJaM IO3HaHUs B Hayke. M3ydyeHue
XUMHUH TPOUCXOJUT C NPUBJICUYEHUEM 3HAHUM M3 paHee M3YYEHHBIX Y4E€OHBIX IPEIMETOB:
«Okpyxaromuii Mupy», «buonorus. 5—7 knaccel» u «dusuka. 7 kiace.

[Ipyn u3ydyeHnn XUuMUM OPOUCXOIUT (OPMUPOBAHNE 3HAHUM OCHOB XMMHUYECKON HayKu
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUIECKOMN JEATEIILHOCTH YEIOBEKa M KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYpbl. 3ajgadya y4eOHOro mpeaMera COCTOMT B
(OpMHUPOBAHUN CUCTEMbI XMMUYECKUX 3HaHUI — BaKHEUIIMX (AKTOB, MOHATHUI, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUM, JOCTYMHBIX OOOOIIEHUII MHPOBO33PEHUYECKOr0 XapakTepa,
A3bIKa HAyKH, B MPHOOLICHMM K HAyYHBIM METOJaM IO3HAaHUS NpPU U3YyYCHHH BEUIECTB U
XUMHUYECKHX peakuui, B (OpMUPOBAHMM M PA3BUTUM IIO3HABATENIBHBIX YMEHUH M HX
MPUMEHEHUH B Yy4eOHO-TIO3HABAaTEIIbHOM M y4eOHO-HCCIIEIOBATENIbCKONW AESITebHOCTH,
OCBOEHUU MPaBUJI 0€30M1aCHOTO 0OpAaIlleHUs C BELIECTBAMU B TOBCEAHEBHOMN KU3HU.

[Ipu n3ydeHun XMMHHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl Ba)KHOE 3HAUECHUE
MPUOOPETN TaKUE 11U, KaK:

—(popmupoBaHue MHTEIJIEKTYaJIbHO pa3BUTOM JIUYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIbHOMY HMPUHSATHIO pPEIIeHHH, CIIOCOOHOMH
alalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSM KHU3HH;

—HanpaBJIEHHOCTh OOy4YeHHMs Ha CHUCTeMaTH4ecKoe NpuoOIIeHrne oOydaromuxcs K
CaMOCTOSITENIbHOM ~ MO3HABaTENIbHOM  JEATENIbHOCTH, HAay4YHbIM METOJAAaM  IO3HaHWS,
(hopMUPYIOIIUM MOTHBAIIMIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

—o0ecrnieueHre yCJIOBUHM, CIHOCOOCTBYIOUIMX MNPUOOPETEHHIO OOY4YaIOIUMUCS OIbITa
pa3zHoO0pa3HON eATeNbHOCTH, TO3HAHUS U CAaMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;



—(hopmupoBanue oOmeld (GyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM 4YHCIIEé YMEHHIl OOBSACHATH M OLIEHUBATH SIBICHUS OKPYXKAIOLIEro MHpA, UCIOJIb3YS
3HAHUA U OTIBIT, OJTYYCHHbIE MPU U3YYCHUU XUMHH, IPUMEHSTh UX MPU PEeLIeHUH MpoOIeM B
IIOBCEIHEBHOM KU3HU U TPYIOBOH JEATECIBHOCTH;

—popmupoBaHne y O0OydYalOMMXCS T'yMaHHUCTUYECKMX OTHOIICHUH, MOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHHUN JIJIs1 BEIPAOOTKH HKOJIOTHYECKH LEIeco00pa3HOro MOBEACHUS
B OBITY M TPYIOBOH JESATEIHHOCTH B LENIAX COXPAaHEHHS CBOETO 3/I0POBbSI M OKpYXKaromien
MIPUPOJIHON CpeIbl;

—pa3BUTHE MOTUBallMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIEYENIOBEUYECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOpPY MPOGUIIS U HAIIPABIEHHOCTH JaJIbHEHIIIET0 00YUeHHUS.

OO11ee 4ncI0 9acoB, OTBEAEHHBIX JJISl M3YyUCHUSI XMMUHU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus, coctaBiisieT 136 gacos: B 9 kiacce — 68 acoB (2 4aca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

BemecTtBo 1 XUMHYECKas peaKus

Ilepuonnueckuit 3akoH. llepuommueckas cucrema xumMuuyeckux saemeHToB [ M.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XMMMUYECKHX
3JIEMEHTOB MEPBbIX TPEX NEPUOAOB, Kajus, KaJbLUd U UX COECIUHEHUH B COOTBETCTBUU C
I10JIO)KEHHUEM JIEMEHTOB B [lepuonyeckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XUMHUYECKOW CBA3M. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBMCHMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKON PEHIETKH M BUAA XMMHYECKOH
CBSI3H.

Knaccugukanus 1 HOMEHKIATypa HEOPraHWYECKUX BELIECTB. XUMHUECKUE CBOWCTBA
BELIECTB, OTHOCSILUXCS K Pa3InYHbIM KJIacCaM HEOPraHUUYECKUX COEIMHEHUM, TeHeTu4YecKas
CBSI3b HEOPraHMYECKUX BEIIIECTB.

Knaccupukanuss XMMHUYECKHX pEaKUMi 1O pa3iuyHbBIM NpU3HaKaM (10 YHCITy |
COCTaBy YyYacTBYIOIIMX B PEAaKIHH BEHIECTB, MO TEIIOBOMY 3(dexry, mo u3MeHEeHHIo
CTEIEHEH OKUCIIEHUS] XUMHUYECKUX 3JIEMEHTOB, 110 00OpaTUMOCTH, 0 YYaCTUIO KaTalln3aTopa).
OK30- U DHIOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

ITonsatue o ckopocty XuMuueckoil peakuuu. IlonsaTie 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHUYECKHUX peakuusx. IIoHATHE O rOMOreHHBIX M IeTeporeHHbIX peakuusx. [lonsatue o
karanu3e. IloHsTe o xXumuueckoM paBHOBecHMH. DaKTOphl, BIUAIOLIUME HA CKOPOCTh
XUMHUYECKOHN peaklMU U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, JIEKTPOHHBIM OanaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBieHUE YPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust dNEKTPONUTUYECKOW AMCCOLUALMU. OJEKTPOIUTBI M HEDJIEKTPOJIUTHI.
Karnonsl, annoHbl. MexaHU3M IUCCOLMALMN BEUIECTB C Pa3IMYHBIMM BUIaMU XMMHUYECKON
cBs13u. Crenens nucconuanuu. CHUiibHbIE U c1a0ble SJIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEHa. YCIIOBUS NMPOTEKaHUs peakiyii HOHHOro oOMeHa, MOJHbIE
U COKpall¢HHbIE MOHHBIE ypaBHEHHUs peakuuil. CBOWMCTBa KHUCJIOT, OCHOBAaHUW M COJECH B
CBETE MpPEICTaBICHUI 00 AJIEKTPOIUTHYECKON aucconuanuy. KadecTBeHHblE peakluu Ha
noHbl. [loHATHE O THapOIN3E CONEN.

Xumuueckuii IKcnepumenn:

03HAaKOMJIEHHE C MOJEISIMH KPUCTANIMYECKUX PEUIETOK HEOPraHMYECKHUX BEILECTB —
METAUIOB M HeMeTalsioB (rpadura M ajmasa), CIOXKHBIX BEIIECTB (XJOpHJa HaTpus),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKLUU OT BO3ACHCTBUS pPa3INnUHBIX
(bakTOpOB,  HCCIIEOBAaHUE  DJICKTPONPOBOJHOCTH  pPAcTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMAIIMN KUCIIOT, 1IeJo4Yeld U cojieil (BO3MOXHO HCIOJIb30BaHUE BUAEO MaTepUAlOB),
MIPOBEJICHUE OIBITOB, WUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKaHUsl peaklui MOHHOrO0 OOMeHa
(oOpa3oBaHue ocajka, BbIIEICHHE raza, 0Opa3oBaHUE BOJbI), OIBITOB, WIUTFOCTPUPYIOLIUX
MIPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIHMi (FOpeHHe, peakluu pas3sioKeHUus,
COEUHEHMS), PpACHO3HAaBAaHUE HEOPraHMYECKHUX BEUIECTB C IIOMOIIBI0 KadeCTBEHHBIX
peaxkuuii Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/ad.



Hemeranibl U X coeUHEHUs

OOmiast xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOEHHUsSI aTOMOB, XapaKTepHbIE
creneHu okucieHusa. CtpoeHne U (pu3nyeckue CBONCTBA MPOCTBIX BEILECTB — TaJOIE€HOB.
XUMHUYECKHE CBOWCTBA Ha NpUMEpPE XJIopa (B3aUMOJEHCTBUE C METallllaMU, HEMETalllaMH,
miesioyamu).  Xiaopoojopoa. CoinsiHas KHCIIOTa, XUMHMUYECKHE CBOMCTBA, IIOJyY€HUE,
npuMeHeHue. JleicTBue XJiopa M XJIOPOBOJIOpPOZA HA OPraHM3M 4elloBeKa. Bakueimne
XJIOPUJIBI U UX HAXOXACHUE B IIPUPOJIE.

OOmas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTeNeHu okucieHus. CTpoeHue U pU3NUecKue CBONCTBA MPOCTHIX BEILECTB —
KHCJIOPOAA U cepbl. AJUIOTPONHbIE MOAN(UKALIMH KMCIOPOAA U cepbl. XMMHUUYECKHE CBOMCTBA
ceprl. CepoBosiopoJ, cTpoeHue, pU3n4Yeckue U Xumuueckue cBoiictBa. OKCHIBI cepbl Kak
MIPEJICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KHCI0Ta, (pU3HuecKue U XMMUYECKHE CBOMCTBA
(obmme Kak TPEACTaBUTENs Kiacca KUCIOT W crenuduueckne). XUMUYECKHE PEaKIUH,
JIeKAIMe B OCHOBE IMPOMBIIIJIEHHOIO CHOCO0a IMOJIy4eHUsl CEpHOM KUCIOThl. lIpuMenenue
cepHoil kucioThl. CoM CEpHOM KHCIOTHI, KAauyeCTBEHHas peakuus Ha CyJib(aT-uoH.
Haxoxaenue cepbl U €€ coeMHEHUH B Ipupoae. XUMHUYECKOE 3arps3HEHUE OKpYysKarolien
Cpeabl COCOUHEHUSMHU cepbl (KUCIOTHBIE AOXKIHM, 3arps3HEHUE BO3AyXa M BOJOEMOB),
CIOCOOBI €ro Mpe10TBpaIleHHs.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOSHMsI aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. A30T, paclpoCTpaHEHHE B HpUpOAC, (HU3UUECKUE H
XUMHAYEeCKHe cBoiicTBa. KpyroBopor aszora B mpupoje. AMMHAK, ero (u3nyeckue u
XUMHAYECKHE CBOWCTBa, NOJy4deHHWe M TIpuMeHeHue. Conmu aMMOHHS, MX (QHU3HUECKUE U
XUMHUYECKHUE CBOWMCTBA, NMpuMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHMsI. A30THast
KHCIIOTa, €€ MoylydeHue, pusndeckue U XMMHUYEeCKue CBOICTBa (00IIMe Kak MpeacTaBUTENs
KJ1acca KUCIOT U crenududeckue). Vcrnonb30BaHle HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE
MUHEpAIbHBIX y10OpeHHH. XUMHUECKOe 3arpsi3HEHHE OKpYXKarolleil cpeabl coelnHEHUSIMU
a3oTra (KUCIIOTHbIE JIOKIM, 3arps3HeHHe BO3AyXa, Mo4YBbl U BopoéMoB). Docdop,
aJUIOTponHble Moaupukamuu (ocdopa, ¢uznyeckue M XUMHUYEckue cBoicTBa. OKcHf
dochopa (V) u dochopnas kuciora, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, TOJYYCHHE.
Hcnons3oBanue ¢pocaToB B KaueCTBE MUHEPAIbHBIX Y100pEHUH.

Oobmas xapakrtepuctuka 37meMeHToB |VA-rpynmnbl. OcoOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble  CTENEHW  OKHUCJIEHUA.  YTIIepoJ,  aUIOTpPOIHble  MOAU(UKALUH,
pacrpocTpaHeHHe B Hpupoze, (usnueckue M XHMMHUYECKHE CBOilcTBa. AzjcopOrus.
Kpyrosopor yriepona B mpupoje. OKcuabl yriaepojaa, MX (QHU3MUYECKHE U XMMUYECKHE
CBOMCTBA, JEHCTBHE Ha YXUBbIE OPraHU3MBbI, MOJYYEHHE U IPUMEHEHHE. DKOJIOTMYECKHE
npobnemMbl, CBA3aHHbIE ¢ OokcuaoM yriepoxaa (IV), rumoresa rino6aabHOrO MOTEIJICHUS
KJIUMaTa, TapHUKOBBIA dddexT. VYrompHas kuciaora u e€ coim, WX (GU3HYECKHE U
XUMHYECKHE CBOMCTBA, MoJiyueHHEe U npumeHeHue. KauecTBeHHas peakiusi Ha KapOoOHart-
noHsl. Mcrnonb3oBaHue kapOOHATOB B OBITY, MEIWLIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

IlepBoHauabHBIE MOHATUS 00 OPraHMYECKUX BEIECTBAX KaK O COCIUHEHUSAX YTiepoa
(MeraH, 9TaH, STWJIEH, alleTWJIEH, JTaHOJ, IJIMLEPUH, YKCycHas kuciora). [IpupogHbie



HWCTOYHHUKHU YTJIEBOJOPOJIOB (Yrojb, MPUPOMHBINA ra3, He(Th), MPOAYKTHI UX IMepepaboTKH
(6eH3WH), WX POJb B OBITY W NIPOMBINUICHHOCTH. [lOHATHE O OMOJOTHYECKH Ba)KHBIX
BElIECTBAaX: JKHUpax, Oeskax, yrieBoJax — M UX pOJIM B >KU3HHM 4deJoBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPIaHUUYECKUX COEAMHEHU.

Kpemuuii, ero ¢usmueckue M XMMHUYECKHE CBOMCTBA, IMOJyY€HHE U NpPHUMEHEHHE.
Coenmunenuss kpemHuss B mpupone. OO6mme mpeacraBieHus o6 okcune kpemuus (V) u
KpeMHHEBOH kuciore. CHIHMKAThl, MX HWCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiimme ctpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIO, IIEeMEHT, OETOH, ’Kele300eTOH.
[IpoGnembl 6€30MacHOTO HMCHOJIb30BAaHUSI CTPOUTENIBHBIX MaTepHalioB B IOBCEIHEBHOM
KU3HHU.

Xumuueckuii IKcnepumenm:

W3y4YeHHE OOpa3Il0OB HEOPraHWYECKHX BEIISCTB, CBOWCTB COJSIHOW KHCIIOTBI,
MIPOBE/ICHNE KAYeCTBEHHBIX pEaKIMid Ha XJIOPHI-UOHBI W HAOIIOJCHHE TPHU3HAKOB HX
MPOTEKAHMS, OMBITHI, OTpaXKaromue (pU3nuecKue U XUMUYECKHUE CBOIMCTBA TaJOr€HOB M MX
COEUHEHUI (BO3MOYKHO HCIOJB30BaHUE BMJIEOMATEPHAJIOB), O3HAKOMJIEHHE C oOpa3uamu
XJIOPUJIOB (TAJIOT€HUIOB), 03HAKOMIJIEHHE ¢ 00pa3laMu cepbl U €€ COeTMHEHUAMHU (BO3MOKHO
WCIOJIb30BaHUE BHJAEOMATEpUANIOB), HaONIOJIEHHWE TMpollecca OOYyIIMBaHHUS caxapa IO
NEHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3YyUYEHHE XHMMHYECKUX CBOKWCTB
pa30aBiIeHHON CEpPHON KUCIOTHI, MPOBEJCHHE KAYeCTBEHHOW peakIMu Ha Cylb(ar-uoH U
HaOJI0ICHNEe TIPU3HAKa e€ MPOTeKaHMs, 03HAKOMJICHHE ¢ (PU3MUYECKUMH CBOMCTBAMHU a30Ta,
dochopa M WX coeAMHECHUU (BO3MOXHO WCIIOIB30BAaHUE BUICOMATEPHAIIOB), OOpa3IamMu
a30THBIX M (OCPOPHBIX yMOOpPEHUH, MOTydeHHE, COOMpaHue, PACIO3HABAHWE U HM3YUYCHHE
CBOWCTB aMMHMaKa, MIPOBEJICHNE KAYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (docdar-uoH u
W3y4EHUE MPU3HAKOB MX IMPOTEKaHUs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHOW a30THOU
KHUCJIOTBl € MeIbl0 (BO3MOXKHO HCIOJb30BAHUE BHUAECOMATEPHATIOB), H3y4eHHE Mojeinen
KPUCTANIMYECKUX pPeIETOK anMasa, rpadura, (yjuiepeHa, O3HaKOMIIEHHE C IPOLIECCOM
a7IcopOIIMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTIEM U yCTPOMCTBOM IMPOTHMBOTrasa,
MoJIy4eHue, cooupaHue, paclio3HaBaHUE M U3y4YE€HUE CBOMCTB YIJIEKUCIIOTO ra3a, poBeieHUe
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CHUJIMKAaT-UOHBI M HU3YYEHHE INPU3HAKOB HX
MPOTEKAHUs, O3HAKOMJICHHME C MPOAYKLUUEH CUIMKATHOM NPOMBIIIIEHHOCTH, pELIeHUE
AKCIIEPUMEHTAJIBHBIX 33/a4 10 TeMe «BakHel1e HeMeTallIbl U X COeIMHEHUS.

Metabl M UX COeIMHEHUS

OOmiass xapakTepUCTHUKAa XHUMHUYECKHUX OJIIEMEHTOB — METaJUIOB Ha OCHOBAaHMHM HX
nonoxxenusa B llepuonnueckon cucreme xumuueckux snemeHToB JI. M. Menneneesa u
ctpoeHust aromoB. CTpoeHune MeTauloB. Mertaunueckas CBS3b U METAUIMYECcKas
KpUCTAJUITMYECKasl PeIIE€TKa. DIEKTPOXUMUUYECKHUM psiJl HANPsSHKEHUH MeTamioB. OPuznueckue
U XMMHYECKHEe CBoicTBa MeTaisioB. OOmme crnocoObl mojyuyeHusi mMetayioB. Ilonstue o
KOPpPO3UU METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT Koppo3uu. CruiaBbl (CTajb, YyryH,
TIOpaIFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[lenouynsle MeTalIbl: ONOKeHUE B [leproanyeckoil cucreMe XUMUYECKUX JIEMEHTOB
JI. W. MengeneeBa, CTpO€HHME HMX aTOMOB, HaxOoXJIe€HUE B mpupoae. Pusznueckue u



XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus M Kanus). OKCUABl U TUAPOKCHABI HATPUS U
kanus. [I[puMeHeHre mea0YHbIX METAINIOB U UX COSJIMHEHUH.

[IlenouHO3eMeNbHBIE META/UIBl MarHuid M KalblMil: nojoxkeHue B llepuoanueckoit
cucremMe xuMuueckux 3yeMeHToB [[. M. MeHneneeBa, CTpoeHHE UX aTOMOB, HaXOXJICHUE B
npupoje. Pusznueckue M XMMHMYECKHE CBOMCTBA MAarHus M Kainplusd. Baxseime
COCUHEHUS KanblWsi (OKCHUI, TUAPOKCU, conn). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHS.

AJoMUHM: TI0J0)keHUe B llepuoamyeckoi cucteMe XuMu4eckux snemeHToB 1. .
MenpeneeBa, CTpoeHUE aToma, HaxokaeHue B mnpupoje. Duznueckue U XUMHUYECKHUE
CBOMCTBa aTtOMUHKSA. AMGBOTEPHBIE CBONCTBA OKCHJIA U THAPOKCH/IA aTFOMUHMS.

Kenezo: nmonoxenue B Ilepuomuueckoil cucreme xumudeckux syemeHtoB J[. .
MengeneeBa, CTpoeHHE aroma, HaxoxiaeHue B mpupoje. Dusznyeckue U XUMUUYECKHE
cBoiicTBa sxene3a. Oxcuapl, rugpokcuasl U conu xkenesa (Il) u xenesa (lll), ux cocras,
CBOICTBA U IMOJYyYCHHUE.

Xumuueckuii IKcnepumeHm:

03HAaKOMJICHHE C 0O0pa3llaMHd METaUIOB M CIUIAaBOB, MX (PU3WYECKUMH CBOMCTBaMHU,
M3Y4YEeHHE PE3yIbTaTOB KOPPO3UU METANIOB (BO3MOXKHO MCIOJIH30BAaHUE BHUIEOMATEPHAIIOB),
O0COOEHHOCTEH B3aMMOJICHCTBHS OKCHJA KajbllMsd W HATPUA C BOJOH (BO3MOXKHO
HCIIOIb30BaHUE BHUCOMATEPUATIOB), HCCJICIOBAaHHUE CBOWCTB JKECTKOH BOJBI, IIpoliecca
TOpeHHus JKelie3a B KUCIOpoJie (BO3MOXKHO HCIIOJNB30BAaHUE BHUICOMATEPUAJIOB), MPU3HAKOB
MPOTEKAHNS KAaYECTBEHHBIX PEAKIIMI HA MOHBI: MarHUsA, KaJbIUs, aJTIOMUHHUS, IIUHKA, JKelle3a
(1) u xene3a (111), menu (1), HaOnrOIEHHME W OMKCAHUE MPOIECCOB OKPAIIUBAHUS IJIAMEHH
WOHAMHU HATpHs, Kajdus W Kaiblug (BO3MOXXHO HCIIOJb30BaHUE BHUICOMATEPUATIOB),
rccaeaoBanre aMmpOTEPHBIX CBOMCTB THAPOKCU/IA ATFOMUHUS M TUIPOKCHIA IIMHKA, PEIICHHUE
JKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxxHelme MeTaibl U UX COSAUHEHUS».

XuMus U OKpy:KamoLmas cpeaa

BemectBa u Marepuansl B [OBCEJHEBHOW KM3HM 4YeloBeKka. be3omacHoe
MCIOJIb30BaHKE BEUIECTB M XUMUUYECKUX peakiuii B ObITy. [lepBast moMoIb Mpu XUMHUECKUX
0’KOTaX U OTPABJICHHSIX.

XUMHUYECKOE  3arpsi3HEHHE  OKpYXKawIiedl  cpeasl  (mpenenbHas — JOMyCTUMAas
KOHIIeHTpanus Bemects, naiee — [1/1K). Pons xumun B pemeHnn 5K0JI0THYECKUX TPoOIeMm.

Xumuueckuil 3xcnepumenm:

U3ydeHHe o0O0paslloB MaTepuanoB (CTEKJIO, CIUIaBbl METaUIOB, IMOJUMEpHbBIE
MaTepHabl).

Mescnpeomemnuie ceasu

Peanuzamust MexnpeaAMETHBIX CBsI3ed MpU  U3YYEeHUM XUMUU B 9  Kiacce
OCYIIECTBJISIETCSI Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHN, TaK H
TIOHSATUHN, SBIISIFONIUXCS CUCTEMHBIMHU JUISI OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[IHAKJIA.

OO6mume ecTecTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (akT, THIMOTE3a, 3aKOH, TEOpHs,
aHanlM3, CHHTE3, Kilaccuukamus, MNEePUOAUYHOCTh, HAOIIOJACHHE, OSKCIEPUMEHT,



MOJIETTMPOBAaHUE, HW3MEpPEHHe, MOJelb, SBJIEHHWE, NapHUKOBBIA 3(ddekT, TexHoIorus,
MaTepuabl.

@duszuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIUJ, H30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUM 3apsii, MTPOBOJHUKH, IOJIYIPOBOIHUKH,
TURIIEKTPUKH, (POTOIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, a3,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUTMUECKAs PENIETKA, CIUIaBbl, (DU3UYECKHE BEIUYUHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpaAIbHbIE YA0OpEHUs,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HBIC
HCKOIaeMble, TOILIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBI 110 XUMHH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE PE3YJIbTaThl OCBOEHUS IPOrpamMMbl OCHOBHOI'O 00IIero oOpa3oBaHUs
JOCTHTAIOTCSl B Xoie OOydYeHHs XHUMHM B €IUHCTBE Y4eOHOW U BOCHHTATEILHOU
JESITeIbHOCTH B COOTBETCTBUH C TPAJUIMOHHBIMH POCCUHCKMMH COLMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, MPHUHSTHIMU B OOIIECTBE MpaBUIaMH U HOpMaMH
MOBE/CHUS U CIOCOOCTBYIOT MMpOLIECCAaM CAaMOIIO3HAHUS, CAMOPa3BUTHUA U COLMANU3ALUU
o0yJaronmxcs.

JIM4HOCTHBIE Pe3yNbTAThl OTPAKAIOT FOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPUEHTALMI M PaCIIMPEHUE OTbITA JeSTEILHOCTH Ha €
OCHOBE, B TOM YHCJIE B YaCTH:

1)naTprnoTH4ecKoro BOCIMTAHUS:

[EHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJEIWI0, TIOHUMAHUSl 3HAUEHUS XUMHUYECKONH HAayKd B JKU3HU COBPEMEHHOTO
o01iecTBa, CoCOOHOCTH BIAJETh JOCTOBEPHOM MH(POPMAIIHEH O MePeIOBbIX JOCTHKEHUSIX U
OTKPBITHSIX MUPOBOU U OTEUECTBEHHOW XUMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTpOIiCTBE MUpa U OOIIECTBA;

2)rpa’KaaHcKOro BOCIIUTAHUS:

MPEJCTaBICHUS O COLMAIBHBIX HOPMAax M MpPaBWIIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJJICKTHBE, KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-
UCCIIEIOBATENbCKOM, TBOPUECKOM M JAPYrUX BHJAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOM [1€ATENbHOCTH INPHU BBITOJHEHUU Y4YEOHBIX, MO3HABATEIbHBIX
3aJa4, BBINOJHEHUH XUMHMUYECKMX OSKCIIEPUMEHTOB, CO3JaHMM Y4eOHBIX IPOEKTOB,
CTpeMJIEHHs] K B3aMMOINOHMMAaHHWIO M B3aUMOIOMOIIM B IIpolecce H3TOM ydeOHOU
JeSITeTIbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE IMOBEJICHHE M IMOCTYNKH CBOUX TOBapUUIEH ¢
MO3UIIMK HPABCTBEHHBIX M ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3)1IeHHOCTH HAYYHOTI'0 MO3HAHMS!

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIeCTBE M XUMHYECKOM pEeaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIFOIIME OCHOBY JJIs
MOHWMAHMsI CYIIHOCTH HAyYHOH KapTUHBI MHpa, TMPEICTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS NPHUPOJbI, B3aUMOCBS35X 4YeJOBEKa C MPUPOAHOM cpelnoi, o
PO XMMHHU B TIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO3HaBaTEeIbHbIE MOTHBBI, HAIPABJICHHbIE HA TOJYYE€HHUE HOBBIX 3HAHMN MO XHMMUH,
HEoO0XoauMBbIe isi OOBSICHEHUs HAOJII0AaeMBIX MPOLIECCOB U SBICHHUN, MO3HABATENBHOM,
WHPOPMAIIMOHHON M YHTATENBCKOW KYJIBTYpPBHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIHHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOW JHMTEPATypOH, JOCTYIMHBIMH TEXHHYECKHIMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYUYCHHIO M TTO3HAHUIO, JIF0OO3HATEIEHOCTh, TOTOBHOCTh U CITOCOOHOCTH K
caM0o00pa30BaHHUIO, MPOEKTHOM M HCCIEI0BATENbCKON JIEATENbHOCTH, K OCO3HAHHOMY
BbIOOpY HAMPABICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIIEM;



4)(popMupoBaHus KyJbTyPbl 310POBbA:

OCO3HaHUE IIEHHOCTH »W3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J0pPOBBIO,
YCTaHOBKM Ha 370pPOBBIA 00pa3 >KHU3HH, OCO3HAHWE MOCJEACTBUNA U HENPUSTHE BPEIHBIX
NpUBbIUEK (YIMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOACHNUS
npaBuUi 0E30MacCHOCTH MPHU OOPAIICHUH C XMMHUYECKHMHU BEIIECTBAMU B OBITY M peabHON
KU3HH;

S)Tpya0oBOro BOCIMTAHUS:

UHTEpEC K TMPAKTUYECKOMY M3y4YEHHUIO mpodeccuii U Tpyda pasiudyHOro poja,
YBaXEHUE K TPYLy M pe3yJibTaraM TPYIOBOH JAEATEIBHOCTH, B TOM YHCIE Ha OCHOBE
MPUMEHEHUS] TPEIMETHBIX 3HAHWM MO0 XHMHH, OCO3HAaHHBIM BbIOOP HWHAMBHIYaTbHOMN
TPAeKTOPUU NMPOAOKEHUS 00pa30BaHus ¢ yU4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH, YCHEIIHOW MpOoQecCHOHATBHON
NESITeTbHOCTH W PA3BUTHUS HEOOXOMUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npodeCCHOHATILHOMI Ccpejie;

6)3Kx010rNUEeCcKOro BOCIIMTAHUSA:

HKOJIOTMUYECKU IlieJecoo0pa3Hoe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYyILeCTBOBAaHUS, IOHUMAaHUE [IEHHOCTH 37J0POBOr0 M 0e30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U ICUXHYECKOMY
3JI0pOBbIO, OCO3HAHME [IEHHOCTU COOIIOACHMSI MPaBUI 0€30MacCHOr0 MOBEACHUS MIPHU paboTe ¢
BELIECTBAMMU, a TAKXKE B CUTYAIUSIX, YTPOKAIOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMSA, MOJlydyaeMble NP M3YYCHUH XMMUH, JJIS PEIICHHS
3a/1a4, CBS3aHHBIX C OKpYXKAalOLEd IPUPOJHOM CpeNoW, M1 NOBBIILICHUS YPOBHSA
9KOJIOTMUYECKON KYJIbTYPhl, OCO3HAHMS IVI0OAJTBHOIO XapakTepa HKOJIOIMYECKUX MpoOieM U
MyTed UX PELIeHUS MOCPEJCTBOM METOJIOB XMMHUH, SKOJIOTMYECKOIO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOM MTPaKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe meranpeIMETHBIX pe3yJlbTaTOB BBLACISAIOT 3HAYMMBbIE Ui (OPMUPOBAHUS
MHUPOBO33pEHUS 00IleHaYYHbIe TOHATHS (3aKOH, TEOpus, IPUHIIUII, TUIOTe3a, (PaKT, cUCTEMa,
MPOLIECC, AKCHEPUMEHT U JIPYroe.), KOTOpbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAyUHBIX
y4eOHBIX IMpeIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUI U3 3TUX MPEAMETOB (POPMHUPOBATH
MIpe/ICTaBIEHNE O LIEIOCTHON HAyYHOW KapTHHE MHpa, U YHUBEpCAJIbHbIE yUeOHbIE NeHCTBUS
(mo3HaBaTenbHBIE, = KOMMYHUKATUBHbBIE,  PETrYJISTHBHBIE),  KOTOpbIE  OOECIEeUMBaIOT
¢dopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M  OCYILECTBIICHUIO
y4eOHOI e TeTbHOCTH.

ITo3naBaTenbHBbIC YHHBeEPCAJbHbIC YUeOHbIC el CTBHUS

ba3oBble JlornyecKkue 1eucTBHA:

YMEHHSI HCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBILIUICHUS TNPU OCBOCHUU 3HAHUU:
pacKpbIBaTh CMBICII XHMHUYECKUX TOHATUH (BBIAEIATh HUX XapaKTEepHble MPHU3HAKHU,
YCTaHABIIMBATh B3aUMOCBSI3b C JPYIMMH TOHSATUSMHU), HCHOJIb30BaTh TMOHATUSA JUIS
OOBSICHEHUS! OTHENIbHBIX (PAKTOB M SIBICHUN, BHIOMpAaTb OCHOBAHHUS M KPUTEPUH IS
KIacCU(PUKALUN XUMHUECKUX BEIIECTB U XMMHUYECKUX PEaKIUd, yCTaHABIMBATh MPUIHMHHO-



CIIEICTBEHHBIE CBA3M MEXIYy OOBEKTaMHM H3Y4YEHHs, CTPOUTH JIOTHUYECKHE PaCCYXIACHUS
(MHIYKTUBHBIE, ACTYKTUBHBIE, II0 aHAJIOTHH), AeJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

yMEHHE MPUMEHSTH B IIPOIECCe MO3HAHUS MOHATUA (IIPEIMETHbIE U METANPEAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENIN, UCIOJIB3YEMbIE B XUMHH, NPEOOPA30BbIBATH HMIMPOKO
NPpUMCHACMBIC B XWMHHU MOJCIIBHBIC MPCACTABICHUA — XUMHAYECKHH 3HaK (CI/IMBOJI
JJIEMEHTa), XUMHU4YecKas (opMmyna ¥ ypaBHEHHE XMMHYECKOW PEAKIMU — MpPU PEIICHUH
y‘-I€6HO'HO3HaBaTeJIBHBIX 3aga4d, C y‘IéTOM 9TUX MOACIBHBIX HpeHCTaBHeHI/Iﬁ BBIABIISITHD U
XapaKTepU30BaTh CYIECTBEHHbIEC MMPU3HAKH U3Y4aEMBIX 00bEKTOB — XUMUYECKUX BEUIECTB U
XUMHUYECKUX PEaKIii, BBIABIATH OOILIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBEHHBIEC CBS3U
Y IPOTUBOPEYHSI B U3yYaEMbIX MPOIECCax U SIBICHUSX.

Ba3oBble uccienoBarejabcKue 1eicTBUA

YMCHHC UCIIOJIB30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHUA, a
TAaKXKE€ B Kadye€CTBC OCHOBBI IJIsA (bOpMI/IpOBaHI/Iﬂ TUIOTE3bI IO MPOBCPKE MPaBUIIBHOCTHU
BbBICKA3bIBACMbBIX CY)KIIGHI/II\/JI;

nproOpEeTeHNE OMbITa M0 TUIAHKPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YICHUIECKUX
HKCIIEPUMEHTOB, YMEHUE HaOII0AaTh 32 XOAO0M MpOIlecca, CaMOCTOSITENILHO MTPOTrHO3UPOBATh
€ro pesynbTaT, (opMynHpoBaTh O0OOIIEHUS W BBIBOABI MO peE3yJbTaTaM IMPOBEAEHHOTO
OTIbITa, UCCIIEIOBAHUS, COCTABIATH OTUET O MPOJIEIaHHOM padoTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMpATh, aHAJTU3UPOBATh W HHTEPIPETUPOBATH WH(GOPMAIHIO PA3IUIHBIX
BUJIOB U ()OPM TIPEACTABJICHUS, TIOTYIaeMYI0 U3 Pa3HBIX MCTOUYHUKOB (HAYYHO-TIOMYJISIpHAS
nuTepaTypa XHMHYECKOTO COJIepKaHUs, CIpaBOYHbIE MocoOusi, pecypcel HHTepHera),
KPUTHYECKH OIICHWBATh MMPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHITh pa3jMyHble METOJbl U 3alpochl MpH IMOHCKE U O0TOOpe
nH(OpPMALUM U COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAMMBIX IJis BBIMOTHEHHS Y4EOHBIX U
MO3HABATENbHBIX 33/1ad  ONpEeAEeNEHHOr0 THIA, NPUOOpETEeHHEe OmbiTa B  00JIACTH
WCIONIb30BaHUs HWH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTH, OBJaJlEHUE KYIbTYpOil
AKTUBHOTO HCIOJb30BaHUSI PA3NUYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITENIFHO BBIOMPATH
ONTUMAJIbHYIO (OpPMY MpEACTaBIECHUS MHPOPMALMKM U WIIIOCTPUPOBATh pellaeMble 3a/1auu
HECJIOKHBIMU CXEMaMHU, IMarpaMMaMu, IpyruMu popMamMu Tpaduky U UX KOMOMHALMSIMU;

yMEHHE HCTOJb30BaTh U aHAIM3UPOBATH B IMpoIlecce YUeOHON M MCCIEeI0BATEIHCKOM
ACATCIIBHOCTHU I/IH(i)OpMaIII/IIO O BJIMAHHU MNPOMBIIUICHHOCTH, CCJIBCKOTO X035HcTBa U
TPAHCIIOPTA HAa COCTOSIHUE OKPYXkKAIOLEl MPUPOTHOM Cpe/Ibl.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ eliCTBHUS:

YMEHHs 3a/laBaTh BONPOCHI (B XoAe auanora v (WiId) OUCKYCCHH) TO CYIIECTBY
oOcykmaeMoll TeMbl, (OPMYIHUPOBATh CBOM TMPEUIOKEHHS OTHOCUTEIHHO BBITIOTHEHUS
MpEJI0KEHHOM 3a/1a4u;

YMCEHUA MPECACTABIATE IMOJTYYCHHBIC PE3YJIbTAThI IO3HaBaTEILHOU OCATCIIBHOCTH B
YCTHBIX W TIIMCBMCHHBIX TCKCTax; MOCJIaTb MNPE3CHTALUIO PE3YIbTATOB BLIIIOJTHCHUA
XUMHUYECKOTO JKCIepuMeHTa (1abopaTOpHOTO  OMbBITa, JIAOOPATOPHOW  paboTHl  TO
WCCIIETOBAaHHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);



yMeHHs Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABaTEIbHON
U HCCIEeNOBATEIbCKON JIEATENbHOCTH MPH PELICHUH BO3HUKAIOIIKUX MPOOJIeM Ha OCHOBE
yuéra OOIIMX HMHTEPECOB U COIJIACOBaHMs MO3ULUN (00CYXIeHus, OOMEH MHEHHUSIMH,
«MO3TOBBIC LITYPMBD», KOOPIWHAIMS COBMECTHBIX ACUCTBHI, ONpeAeIeHUE KPUTEPHEB II0
OLIEHKE KauecTBa BBINOJIHEHHON padOThI U JpYTHE).
PeryasiTuBHbIe yHHBepcaJibHble Y4eOHbIe AelicTBUA:
YMEHHE  CAMOCTOSITENIbHO  ONpPEACNATh  IeH  JEATENbHOCTH, IUIAaHHPOBATH,
OCYILIECTBIISIT, KOHTPOJIMPOBaTH M MHpPU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
NEeATEIbHOCTh, BBIOMpaTh Hambonee d(PPEKTUBHBICE CHOCOOBI pPEHICHHS YYCOHBIX H
MO3HABATENbHBIX 33/1a4, CAMOCTOSITENIbHO COCTAaBJIATh MJIM KOPPEKTUPOBATh MPEJIOKEHHbBIN
QITOPUTM JEHCTBUIM IPHU BBHIMOJHEHUH 3aJaHU C y4E€TOM IOJYYEHHs] HOBBIX 3HAHUUA 00
M3y4aeMbIX OOBEKTaxX — BEIIECTBaX M PEAKIMIX, OIECHHWBATh COOTBETCTBUE IMOIY4YEHHOTO
pe3yabTaTta 3asBICHHOM IEJH, YMEHHE HCIONb30BaTh M AaHAJIM3HPOBATH KOHTEKCTHI,
npeJyiaraeMbie B YCIIOBUU 3/1aHUI.
NPEAMETHBIE PE3YJIbTATHI
B cocrtaBe mpeameTHBIX pE3yNbTaTOB IO OCBOCHHUIO 00S3aTEIBHOIO COJIEPIKaHUs,
YCTaHOBJICHHOTO JaHHOW (denepanbHOil pabodeil mporpamMmoi, BBIAETSIOT: OCBOCHHBIE
OoOy4arolMMUCSl HAay4HbIe 3HAHUS, YMEHHS M CHOCOOBI JCHCTBUIA, cHenu(UuecKue s
MpeIMeTHON 005acTi «XUMUS», BUIBI ACSITEIBHOCTH IO MOIYYCHHIO HOBOT'O 3HAHHUS, €r0
WHTEpIpETaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3UYHBIX Yy4YeOHBIX W HOBBIX
CUTYyaIHsX.
K xoHIy 00y4eHus B 8 kiacce nmpeMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHHN:
® DACKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TIOHSATHHA: aTOM, MOJEKYyJa,
XUMAYECKHI  DJIEMEHT, TPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMECh
(omHOpOMHAsT W HEOMHOPOIHAs), BAJICHTHOCTh, OTHOCHUTENbHAS aTOMHas |
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
J0J1s1 XUMHUYECKOTO 3JIEMEHTa B COEJMHEHUH, MOJSPHBIA 00BEM, OKCHJ, KUCIIOTA,
OCHOBAHHE, COJIb, 3JIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHUCIEHHs, XUMHYecKas
peakius, KIacCupUKalMs peakuuil: peakiuyd COeIMHEHMs, peaKuu Pa3IokKEeHUS,
peaKkiMM 3aMelleHMs], peakiuu OOMEHa, 5K30- M DHJIOTEPMUYECKHE PpeakIuH,
TerioBor 3((deKT peaxnuu, SIpo aToMa, DIIEKTPOHHBIMA CIIOW aroma, aTOMHas
opOuTanb, paguyc aToMa, XWMHUYECKas CBs3b, TMOJSIPHAS W  HEMOJSpHAs
KOBQJICHTHASI CBSI3b, HOHHAS CBS3b, HOH, KATHOH, aHUOH, PAaCTBOP, MaccoBast OIS
BelecTBa (MMPOICHTHAs! KOHIIEHTpPAITUs) B PaCTBOPE;

® WLIIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XHMHUYECKUX MOHATUH W TIPUMEHSATH 3TH
MOHATHS TIPU ONMCAHUH BEIECTB U MX MPEBPAICHH;

® UCMOJb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJIE€HHUS (DOpPMYN BEIIECTB U
YPaBHEHNN XUMHUYECKHUX PEAKIINN;

® OMpeneNiTh BaJEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIECHb
OKHCJICHUS DJIEMEHTOB B OWHApHBIX COEJUHEHUSX, NMPUHAUIEKHOCTh BEIIECTB K



OIpeNIeIEHHOMY KJacCy COEQMHEHUH Mo (opMynaM, BHJ XUMHUYECKOW CBSI3U
(KOBaJIeHTHas! U MOHHAs) B HEOPTaHUUECKUX COCIUHEHUSX;

e packpeiBath  cmbici  Ilepuogmueckoro  3akona J.  W.  Menaeneesa:
JE€MOHCTPUPOBATh IOHUMAaHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
JJIEMEHTOB OT MX IOJIOKEHHA B lleproanueckoil cucTeMe, 3aKOHOB COXPaHEHUS
Macchl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYE€HHs, 3aKOHa
ABorajpo;

e ONUCBHIBaTh U XapakTepuszoBaTh TaOnuuHyro (opMy Ilepuoguueckoil cuctembl
XMMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IJ1aBHas noArpynmna (A-rpynmna)» u
«mobounas moarpynna (b-rpymma)y», maneie W OOdbIIME TEPHOIBI, COOTHOCHUTH
o0o3HaueHHs, KOTOpble wuMeloTcss B Tabmume «llepumogmueckas cucrema
xuMuueckux sneMeHTtoB Jl. M. MeHnaeneeBa» C YHMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3aps] sjapa, oOliee 4Juciio
AJIEKTPOHOB U paclpeiesieHUe UX 0 AIEKTPOHHBIM CIIOSIM);

e KjaccH(UIUPOBATh  XUMHYECKHE  OJEMEHTBHI, HEOPraHMYECKHE  BEIIECTBA,
XUMHUYECKHUE PEeaKLUHU (110 YUCIy U COCTaBY YYacTBYIOLIUX B PEAKLUU BEILECTB, 10
TerioBoMy h(heKTy);

®  XapakTepu30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEUIECTB PA3TUUHBIX
KJIAaCCOB, IMOJTBEPXKJasi ONHCAHWE NPUMEpPAMH MOJIEKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

® IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KauE€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUSI XUMUYECKUX ITPEBPALLICHUM B pa3JIMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYI0O M MOJSPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa MO (POopMysie COEIUHEHHs, MACCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPaBHEHHIO XMMHUYECKOM
peakuuu;

® IIPUMEHATh OCHOBHBIE ONEPALIMH MBICIUTEIBHON JEATEIIBHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHE, O0O0O0OIICHHE, CHUCTEeMaTU3alMI0, KIAacCH(UKAIUIO,  BBISIBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€H — AJI U3YYEHUs CBOWCTB BEILIECTB U XUMHYECKHUX
peakiuii, ecTeCTBEHHO-HAay4YHble METO/bl MO3HAHMUS — HaOJIOJeHHE, U3MEpEHHeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH);

e cJenoBaTh IpaBWJIaM IIOJIb30BAHUS XMUMHUYECKOH TOCYyIOoH M J1abopaTOpHBIM
o0opy/noBaHuEM, a TaK)Ke IpaBUiiaM OOpPAILEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUUSMU IO BBINOJHEHUIO JIaOOpAaTOPHBIX XWMHUYECKHUX OIBITOB IO
MOJyYEHUI0O M COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJAOPOAA M KHCIOPOIA),
IIPUTOTOBJICHUIO PacTBOPOB C OINPEAECIEHHOW MacCOBOM JIOJIEM pPacTBOPEHHOIO
BELIECTBA, IUIAHUPOBATb W  MPOBOAUTH XUMHUYECKHE OKCIEPUMEHTBHI  I10
pacrno3HaBaHHUIO PACTBOPOB LIEJIOYEN U KUCIIOT C IIOMOIIBIO MHIUKATOPOB (JIAKMYC,
¢beHondragenH, METUIOPAHXK U APYTHeE).

K xon1my obydyenus B 9 kiaacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE JOJIKHBI

OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:



PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHI: XUMUYECKUM 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KAaTHOH, aHHUOH, IIPOCTO€ BEIIECTBO, CJIOXKHOE BEIIECTBO,
BAJIGHTHOCTb,  AJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHHS, XHUMHUYECKas
peaxuus, XuMHYecKasl CBsA3b, TEIIOBOM 3PPEKT peakuu, MOJb, MOJISIPHBINA 00BEM,
pacTBOp, DJIEKTPOJUTHL, HEDJIEKTPOIUTHI, SJIEKTPOJIUTHYECKAS JUCCOLUALUS,
peakuuu MOHHOro oOMEeHa, KaTajau3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMbIE U
HeoOpaTHMbIe PEaKINH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OKHCIUTEINb,
BOCCTAaHOBUTENIb, OKHUCJICHHE M BOCCTAaHOBIICHHE, aJUIOTPOMNUs, amM(pOTEPHOCTS,
XUMHUYECKas CBsI3b (KOBaJIGHTHAs, WOHHAs, METaJUIMYECKas), KPUCTAIMYecKas
peméTka, KOppo3usi METAJJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOW peakiuu,
npenenbHo gonyctuMas konueHtpamus [IJIK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHN U MPUMEHSATH 3TH
TIOHSTHUSA MPU ONMMCAHUU BEIIECTB U X MPEBPAICHUH;

UCIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY Ui COCTaBlIeHHS (POpPMyYJT BEIIECTB H
YPaBHEHU XMMHYECKUX PEAKIIUI;

ONpENEATh BAJECHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX OJJIEMEHTOB B
COCIMHEHUSIX PA3IMYHOr0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCy COCJIMHEHUN 10 (hopMyJiaM, BUJ] XMMHYECKOHN CBSI3H (KOBaJICHTHAsI, HOHHAS,
METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsij HOHA IO XUMHYECKOM
dbopMyIie, xapakTep Cpelbl B BOJIHBIX PAaCTBOPaX HEOPTAaHWYECKHUX COCIMHCHUH,
TUI KPUCTALTUNYECKOMN pelI€TKY KOHKPETHOTO BEIIECTBA,;

packpeiBaTh  cMmbicn  [lepuommueckoro 3akona JI. WM. MeHneneeBa wu
JEMOHCTPUPOBATh €r0 TMOHMMAaHUE: OMHCHIBATh W XapaKTEePU30BaTh TaOIUYHYIO
dbopmy Ilepuogudeckoil CUCTEMbl XUMHUYECKHUX JJIEMEHTOB: Pa3jN4aTh MOHSTHS
«rnaBHas moarpynna (A-rpynmna)» u «mobounas noarpynma (b-rpymma)y, mansie u
OoJbIlMe TEPUOABl, COOTHOCHUTH OOO3HAYEHUS, KOTOphIE HMEITCS B
MEePUOINYECKON TabmuIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX DJIIEMEHTOB (COCTaB M 3apsii fAapa, oOliee 4YHuciIo SJIEKTPOHOB U
pacrpeiesieHue UX IO IEKTPOHHBIM CII0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB JIEMEHTOB U UX COSAMHEHUN B Mpejenax MajblX MEPHOIOB U
TJIABHBIX TTOATPYIII ¢ YIETOM CTPOCHHS MX aTOMOB;

KIacCUUIIUPOBATh  XUMHUYECKHE  DIEMEHTHI, HEOpraHHMYeCKHe  BEIIeCTBa,
XUMHUYECKUE PEaAKIUU (10 YUCITY ¥ COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, O
TeroBoMy d3Gh(]exTy, M0 M3MEHEHHIO CTETNEeHEH OKHUCICHHS XUMHUYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaThH) OOIIME U crenuuueckue XUMUYECKUEe CBOMCTBA
MPOCTBIX W CIOXKHBIX  BEMIECTB, TMOATBEPKIas OMUCAaHHWE MpUMEpamMHu
MOJICKYJISPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKHUX PEAKIIHIA;
COCTaBJISITh YPAaBHEHMS SJEKTPOJMTHUUECKOW TUCCOLMAIMU KHUCIOT, LIENOYed H
coJieil, TOJTHBIE M COKpalIEHHbIE YPaBHEHUs PeaKI[Mil HOHHOTO OOMeHa, ypaBHEHHUs
peakmuii, TMOATBEPKAAMIINX CYIIECTBOBAHNE TE€HETUYECKOW CBS3U MEXIY
BEIIIECTBAMH PA3JIMYHBIX KJIACCOB;



PaCKpBIBATH CYHIHOCTH OKHUCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ mocpeaACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITHX PEaKLuii;

IMIPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHU, BOBMOKHOCTHU
MIPOTEKAHUsI XUMUYECKUX IIPEBPALLICHUN B PAa3JIMYHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCHTEIBHYID MOJICKYJSIPHYIO W MOJISIPHYEO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMeHTa Mo (opMyiie COEAMHEHHs, MAcCCOBYIO
JIOJIK0 BEUIECTBA B PACTBOPE, NMPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHYECKOH
peaKIuu;

coONMoIaTh TpaBWiIa IOJB30BAHMS XUMHYECKOW TIOCYIOH U J1abopaTOpPHBIM
o0opymoBaHUEM, a TaKXKe MpaBWIa OOpAIlEHUsI C BEHIECTBAMH B COOTBETCTBUU C
HHCTPYKIUAMHU 110 BBIITOJHCHHIO HaGOpaTOpHLIX XUMHWYCCKUX ONBbITOB IIO
MOJTYYCHUIO U COOMPaHMIO ra3000pa3HbIX BEHIECTB (aMMHUaKa U YIIIEKHCIIOro Ta3a);
MMpOBOAWUTL PCAKLIUH, TMMOATBCPKIAAIOIIUC KA4eCTBEHHLIA COCTaB Pa3JIMYHBIX
BEILIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOIUI-, KapOOHAT-,
docdar-, cumukar-, cyabdar-, THIAPOKCHI-UOHBI, KATHOHBI aMMOHHUS H HWOHBI
HU3YUYCHHBIX MCTAJJIOB, MPUCYTCTBYIOIIUMC B BOJAHBLIX pacTBOpax HCOPraHUYCCKHUX
BEIIICCTB;

IMPHUMCHATH OCHOBHBIC OIICpanuu MBICIIATEIbHON ACATCIIBHOCTHU — aHAaJIU3 U CUHTE3,
CpaBHCHHC, O606HI€HI/IC, CUCTCMATU3alMI0, BBIABJICHHUEC IMPUYUHHO-CICACTBCHHBIX
CBsI3€H — JIISl M3YyUYEHHsI CBOWCTB BEIICCTB U XMMHYECKHX PEAKIIMHA, ECTECTBEHHO-
Hay4YHBIC METOJbI T[O3HAHWS — HAOJIOJACHUE, H3MEpPEHHE, MOJICIIMPOBAHHE,
AKCIEPUMEHT (pealiIbHbI U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
HaumenoBanue KoumnuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
NMPOrpamMMbl padoThI padoThbI
Pa3nes 1.BemecTBo U XuMH4YecKHe peakuu
IToBTOpEHME M
11 yriayOneHue 3HaHUM 5 0 0 bubnuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHBIE BuG 10K
noIMoTeKa
1.2
3AKOHOMEPHOCTH . 6 0 0 https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHMA
DNEeKTPOTUTHYECKAS
13 JTUCCOLIAINA. 9 1 0 bu6nuoreka [IOK
' XUMHUECKUE PEaKIHU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazgeny 17
Pa3nen 2.HemeTa/u1bl M UX COEIMHEHUSA
OO61mas xapakTepucTHKa
B P e bubmmorexa [JOK
2.1 XUMHYECKHUX 3JIEMEHTOB 6 0 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO61as xapakTepucTHKa b K
59 1ast XapaKTEPUCTHK 6 0 ) nonmoreka 11O

XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/7f41a636
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VIA-rpynnsl. Cepa u
KHCIIOPOJ, UX
COC/IMHEeHHUS

OO01as xapakTepuCTHKA

53 XHUMUYCCKHX DJICMCHTOB 8 bu6nuoreka [IOK
' VA-rpymist. A3or, https://m.edsoo.ru/7f41a636
dbochop 1 UX COeTMHCHUS
OO61as xapakTepuCcTHKa
XUMHWYCCKHUX DJIECMCHTOB B 6 ]_IOK
nOIMoTeKa
2.4 IVA- LY
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KPEMHHUH U UX
COCTUHEHUS
Hroro mo pazueny 28
Pazngen 3.MeTasiibl U MX COeTMHEHMSI
31 O6mue cBoiicTBa 8 bubmuotexa [JOK
' METaIJIOB https://m.edso00.ru/7f41a636
3.9 Baxneiie MeTajuibl U 12 bu6mmoreka [IOK
' WX COCIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazueny 20

Pa3nes 4. XuMus 1 OKpyxamomas cpeaa

41 BemecTBa u matepuaisl B 5 bubnuotexa [JOK
' YKM3HHU YeJIOBEKA https://m.eds00.ru/7f41a636
Hroro no pazmeny 2
PeszepBHoe Bpemst 1 bubmmoreka [JOK
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