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I[TOACHUTEJIbBHAA 3AIIMCKA

[Tporpamma no XMMHUM Ha YPOBHE OCHOBHOTO 0011]er0 00pa30BaHMsI COCTaB/IeHa Ha OCHOBe
TpeboBaHui K pe3y/ibTaTaM 0CBOEHHsI 0CHOBHOM 00pa3oBaTe/ibHOM MpOrpaMmbl 0CHOBHOTO 00111ero
obpa3oBanus, nipesictaBieHHBIX B PI'OC OO0, a Takke Ha 0CHOBe (efepanbHOM paboueit
TIPOTrPaMMbl BOCITUTAHKS U C YUETOM KOHLETILIUY TIPeTiofiaBaHusi yueOHOro rnpegmMeTa « XUMUs» B
obpa3oBarenbHBIX Opranu3auusix Poccuiickoit ®eneparyu.

[TporpamMma 1o XMMUM JJaéT TIpeJicTaBeHue o 1iesisix, o01eld ctpareru o0y4yeHusi, BOCITUTaHUS U
pa3BUTHs 00yJaIOIUXCS CPe/ICTBAaMU yueOHOTO TIpe/iMeTa, yCTaHAB/IUBaeT 00s13aTe/ibHOe
TIpeZIMeTHOe COZlepyKaHue, NpeJycMaTpyBaeT pacrpe/ie/ieHre ero 1o KjaaccaM U CTPyKTypUpOBaHue
TI0 pasZiesiaM M TeMaM IIPOrpaMMBI I10 XMMUY, OTpejiesisieT KOJInueCTBeHHbIe U KaueCTBeHHbIe
XapaKTepPUCTHUKU COZlep>KaHHsl, PeKOMEH/lyeMYI0 TT0C/1e[j0BaTeIbHOCTb U3yUeHUs1 XUMHUH C YYETOM
MeJKTpeIMETHBIX ¥ BHYTPHUIIPEMETHBIX CBsI3eid, IOTMKH yueOHOTo mpoiiecca, BO3pacTHBIX
ocobeHHOCTel 00yyaroIIMXxcs, ornpezesisieT BO3MOXXHOCTH MpejMeTa i/ peand3aluy TpeboBaHui K
pe3y/bTaTaM 0CBOEHMsI OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI Ha YPOBHE OCHOBHOTO 00111ero
obpa3oBaHusl, a TakKe TpeOOBaHM K pe3y/braTaM 00ydyeHHs XMMHUM Ha YPOBHE Liejiel n3yueHUs
npeiMeTa ¥ OCHOBHBIX BH/IOB yueOHO-TTI03HABaTeIbHOU IeATe/TbHOCTHA 00yUaroIerocs 1o
OCBOEHHI0 yueOHOr0 cofiepyKaHusl.

3HaHMe XUMUH CTY>KAT OCHOBOH /1711 ()OPMHPOBAHMST MUPOBO33peHHsI 00yUaroI[erocs, ero
TipeJiCTaB/JeHH O MaTepraabHOM e/JMHCTBE MUPa, BaXKHYIO POJIb UTPal0T (hOpMHpYyeMble XUMUEN
TIpe/ICTaB/IeHHS O B3aMMOIIPeBPALIeHUsIX SHePrUr 1 00 9BOJFOIUY BELeCTB B PUPOJIE, O MyTSX
pelieHUs I7100a/bHBIX TTPO06/IeM YCTOMUYMBOTO Pa3BUTHS UesioBeueCTBa — ChIpheBOM,
JHepreTHYeCKOH, MHUILEBOM 1 3KOJI0THYeCcKo 6e301acHOCTH, pobieM 31paBOOXpaHeHusl.
V3yueHre XuMuwu:

CIIOCOOCTBYeT peany3aliii BO3MOXKHOCTEH [/ CaMOpa3BUTHS ¥ (HOPMHUPOBAHKS KYJIBTYPbI
JIMYHOCTH, eé o61eli 1 QyHKIMOHA/TBHON TPAMOTHOCTH;

BHOCHUT BKJIa/| B (hOpMHPOBaHME MBILUIEHHS ¥ TBOPUECKUX CITIOCOOHOCTeH 00yJaroIxcsi, HaBBIKOB
MX CaMOCTOSITe/IbHON yueOHOU JiesiTeTbHOCTH, IKCTIePUMEHTa/IbHBIX U UCC/IeloBaTeIbCKUX YMeHUH,
HeoOXOIMMBIX KaK B ITIOBCeHEBHOMN KU3HU, TaK U B ITPOQ)e CCHOHAIBLHOM /IeSITeTbHOCTH;

3HaKOMUT CO CIeL{M(p)MKOM HayYHOT O MBILLUIEHHS], 3aK/1a/lblIBaeT OCHOBBI L1eJIOCTHOT'O B3IVIsiia Ha
e/JUHCTBO MPUPO/bl U Ue/I0BeKa, B/sIeTCsl OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBaHUU €CTeCTBEHHO-
HayuHOW TPaMOTHOCTH 00yUaroIuXCs;

criocobcTByeT POPMUPOBAHHIO LIEHHOCTHOTO OTHOILIEHHS K eCTeCTBeHHO-HAayUHbIM 3HaHUSIM, K
NIpUPO/e, K UesI0BeKy, BHOCUT CBOM BKJ/IaZl B 9KOJI0rUyeckoe obpa3oBaHue 00yyaromuxcsl.

[lanHble HarpaB/ieHUs1 B 00y4eHUN XUMHUH 00eCIIeurBaroTCs Crielii(UKoi cofepykaHust yueOHOTo
nipeZiMeTa, KOTOPBIN SIB/ISIETCS TlejaroruueCcKy alaiTUPOBaHHBIM OTpakeHHeM 0a30Bol HayKU
XVMWU Ha OIpeie/IEHHOM STarle eé pa3sBUTHA.

Kypc xumuru Ha ypoBHe OCHOBHOTO 0011jero o6pa3oBaHusi OpUEHTUPOBAH Ha OCBOEHHe
00yuaroLMHUCST CHCTeMbI TIePBOHAYA/IbHBIX TTOHATHIA XMMHU, 0CHOB HEOPTaHNUeCKOW XUMHUH U
HEKOTOPBIX OT/e/IbHbIX 3HAaUMMbIX TTOHATUN OpraHUuueCKOu XUMUH.

CTpyKTypa cofiep>kaHusi IporpaMmbl 110 XMMUM C(hOPMUPOBaHa Ha OCHOBE CUCTEMHOIO0 MOJX0/a K
eé n3yuenuto. Coziep>kaHue CKJaZibIBaeTCsl U3 CUCTEMbI TIOHATHUM O XMMUUECKOM 37IeMeHTe 1
BEIL[eCTBE M CUCTeMbI MIOHATHHM 0 XUMUUeCKOM peakuyu. Obe 3TH CUCTeMBbI CTPYKTYPHO
OpraHM30BaHbI 110 NPUHLUITY N10C/Ie[0BaTebHOTO pa3BUTHS 3HAHUI Ha OCHOBE TeOpeTUUe CKUX
TIpe/CTaB/IeHN Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO YYeHHsI KaK OCHOBBI BCETO eCTeCTBO3HAHMS;

— ITepuoguyeckoro 3akoHa /[l. 1. MeHiesieeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUeHMs O CTPOEHUU aroMa U XUMHUYEeCKOW CBSI3H;

— MpeZicTaB/IeHnH 00 /IeKTPOTUTHUECKOM MCCOLMALIMH BeIleCTB B PACTBOPAX.

TeopeTruecKre 3HaHWSI PACCMaTPUBAIOTCS Ha OCHOBE SMITMPUYECKHU TTOTyUEeHHBIX U OCMBIC/IEHHBIX
(bakTOB, pa3BUBarOTCS MOCe[0BaTe/IbHO OT OHOTO YPOBHS K JIPYTOMY, BBITIOMHSS (DYHKLIMU



00BbsICHEeHUSI U TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUST M BO3MOYKHOCTEH MPAKTUUYECKOTO TTPUMEHEeHHUST
Y TI0JTyueHUsl U3yuaeMbIX Bell|ecTB.

OcBoeHHe MPOrpamMMbl 10 XUMHH CITIOCOOCTBYeT JOPMHUPOBAHUIO TIPE/ICTAB/IEHHS O XUMUUE CKON
COCTaBJISIFOLLeN HAYUHOU KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOW NTPUPO/bl, LIEHHOCTHOTO
OTHOLLIEHUS] K HAYYHOMY 3HaHHIO M MeTOZaM T03HaHUs B HayKe. V3yueHre XMMUU MTPOUCXOUT C
TIpYB/IeYeHreM 3HaHUM U3 paHee W3yueHHbIX yueOHbIX npeiMeToB: «OKpYKaroluii MUD»,
«buonorus. 5-7 Kmacch» U «®uU3nKa. 7 Kaacc».

[Tpy u3yueHUH XMMUM MPOUCXOAUT (POPMUPOBaHHe 3HaHUI OCHOB XMMUYeCKOM HayKH Kak 00s1acTu
COBpEMEHHOI0 eCTeCTBO3HaHUs, MPAaKTUUeCKO! esTe/TbHOCTU UesioBeKa U Kak OJJHOTO U3
KOMTIOHEHTOB MUPOBOM KyJIBTYphI. 3aZiada yueOGHOTro TipeZiMeTa COCTOUT B (JOPMHUPOBAHUN CUCTEMbI
XUMUUeCKUX 3HaHWN — Ba)KHeUIIMX (DaKTOB, MOHSATHH, 3aKOHOB U TEOPeTUUYECKUX TTOJI0KEeHUH,
JIOCTYTIHBIX 000011[eH1II MUPOBO33pPeHYeCKOro XapaKTepa, si3blka HayKH, B PUOOLLeHNH K HayUHbIM
MeTOZ,aM TM03HaHUs MPY M3yUeHWH BellleCTB U XMMUUeCKUX peakiiuii, B (GOpPMUPOBAHUU U Pa3BUTUU
T03HaBaTe/IbHbIX YMEHUH U UX TIPUMeHeHNH B yueOHO-TI03HaBaTeIbHOM U yuebHo-
WCCJIe/IOBATE/IbCKOM /IeATeTbHOCTUA, OCBOEHHHU TIPaBU/I He3011acHOTO 0OpalileHus C BelleCTBaMH B
TIOBCEZIHEBHOM JKU3HMU.

[Tpu u3yueHUy XMMHUH Ha YPOBHE OCHOBHOTO 00111ero 06pa30BaHusl BaYKHOE 3HaueHHe Tpruoopesnu
TakKue Lie/u, Kak:

— (hopMHpOBaHUe UHTE/UIEKTYalbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K CAMOOOpa30BaHMUIO,
COTPYAHWYECTBY, CAMOCTOSITE/IbHOMY TIPUHSTHIO pellieHu, CToCOOHOM aZlanTHPOBAThCs K ObICTPO
MEHSIIOLUMCS YC/IOBUSIM JKU3HU;

— HarpaB/IeHHOCTh 00yueHHst Ha CHCTeMaThuecKoe NproOIeHre 00yuarommxcs K
CaMOCTOSITe/IbHOU M03HaBaTe/IbHOM [1esiTe/IbHOCTH, HayUYHbIM METOZ,AM [T03HaHUs1, (POPMUPYIOIIUM
MOTHBALIUIO U pa3BUTHE CIIOCOOHOCTEN K XUMUHY;

— obecrieueHue yC/I0BUM, CTIOCOOCTBYIOIIMX MPUOOPETEHNIO0 00YUYArOI[UMHUCS OTTbITA
pa3Ho00pa3Hoii [1esiTe/IbHOCTH, TTO3HAHUSL M CAMOTIO3HAHUSI, K/TFOUeBbIX HaBLIKOB (K/TFOUEBBIX
KOMITeTEeHIUi), UMEIOIIUX YHUBepcaabHOe 3HaUeHue J1Jisl Pa3/IMUHbIX BUZOB JesiTe/IbHOCTH;

— ¢opmupoBaHue 00111eli (YHKLMOHATBHOM U eCTeCTBeHHO-HayUHOUM I'PaMOTHOCTH, B TOM UHUC/Ie
yMeHU# 00BSICHITD U OL|eHUBAaTh SIBJIEHUs OKPY>KarOIIero MUpa, UCTIONb3ys 3HAHKUS U OTIbIT,
TI0/TyYeHHbIe TIPY U3y4YeHUH XUMUU, TIPUMEHSITh WX TIPU pellieHny 1pobsieM B MOBCeIHEeBHOM JKU3HU
Y TPYZJOBOMH /leATeNbHOCTH;

— ¢opmurpoBaHUe y 00yUaroIMXCsi TyMaHUCTUYECKUX OTHOLIeHUH, TOHUMaHUsI LIeHHOCTH
XUMUYEeCKUX 3HAaHWH [ BBIPaOOTKH SKOIOTUYECKH 11e/1leco00pa3HOTro MoBeieHUs B ObITY U
TPYZIOBOU J1eSITe/IbHOCTH B LieJIsIX COXPaHeHUsI CBOET0 3/10POBbs U OKPY»Karolllel IPUPOJHON CpeJibl;
— pa3BUTHe MOTHBAI[UM K 00yueHUt0, CrlocoOHOCTelH K CAMOKOHTPOJTFO M CaMOBOCITUTAHUIO Ha
OCHOBe yCBOeHUsI 0011jeuesioBeueCKuX LjeHHOCTel, TOTOBHOCTHU K 0CO3HaHHOMY BbIOOpY ripodusis U
HarpaB/IeHHOCTH Jla/IbHeHIIIero o0yueHwus..

OO6111ee yKC/IO0 YAaCOB, OTBEAEHHBIX [I/IsI U3yUeHUs] XMMUY Ha YPOBHe OCHOBHOTO 0011ero
obpa3oBaHus, coctaBnsieT 136 yacoB: B 8 kyacce — 68 yacoB (2 uaca B Hezien0), B 9 Kacce — 68
yacoB (2 yaca B HeJlefto).



COOEP)KAHNE OBYUEHUA

8 KJIACC

[TepBoHauaibHbIe XUMUYECKUE TTIOHATHS

IIpegmet xvmuu. Posib XMMUM B XKM3HU YesioBeKa. XUMUsS B CMCTeMe HayK. Tesa v BelllecTBa.
du3myecKre CBOMCTBA BellleCTB. ArperaTHoe COCTOssHUe BeljecTB. [IoHsATHE 0 MeTofax MO3HaHUS B
xuMud. UncTeie BemmectBa  cMecH. CriocoObl pa3/iesieHusi cMecei.

ATOMBI U MOJIEKY/Ibl. XUMUYeCKHe 37ieMeHTbl. CUMBOJ/IbI XUMUYECKUX 3/1eMeHTOB. [IpocThie u
CJIOKHBIE BellleCTBa. ATOMHO-MOJIEKY/ISIPHOE yUeHHe.

Xumunyeckasi popmyna. BajeHTHOCTb aTOMOB XMMHUECKUX 3/IeMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeljecTB. OTHOCUTe/IbHAsA aTOMHasi Macca. OTHOCUTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBasi 1o/st
XUMHYECKOT'0 3/IeMeHTa B COeZJMHeHUN.

Komuectso Beiectsa. Mosib. MosisipHast macca. B3aumocBs3b KonmyecTBa, MacChl U Yuciia
CTPYKTYPHBIX eIMHUL] BellleCcTBa. PacuéThbl mo popmynamMm XUMUUECKHUX COeJMHEeHUMN.

dusnueckre U XMMUUeCKue sIBJIeHUs1. XMMHUeCKasi peaklys U eé TTPU3HaKu. 3aKOH COXPaHeHUs!
Macchbl BelljeCcTB. XUMHUUeCKHe ypaBHeHHUs1. Kinaccuukanus XMMrUyecKrx peaklyi (coejJuHeHu s,
pa3JioyKeHus1, 3amelleHrs], 0OMeHa).

XYUMUUeCKUN SKCTIePUMEHT:

3HAKOMCTBO C XMMUYeCKOU MOCY/[01, TIpaBUIaMu paboThI B TabopaTopyu ¥ MpuéMamu 0OpaijeHust
c 1abopaTopHbIM 000pyZI0BaHKEM, H3yueHHe U ornrcaHue (pu3nyecKrux CBOMCTB 00pasLjoB
HeopraHWueCKUX BellecTB, HabmogeHre Gpu3nueckrx (TUiaB/eHre BOCKa, TassHUe Jib/la, PaCTUpaHHe
caxapa B CTyTKe, KUIIeHHe U KOHZIeHCaLysl BO/Ibl) U XMMUUeCKUX (TOpeHre CBeuM, NpoKaivBaHue
Me/THOU TIPOBOJIOKH, B3aUMO/IEHCTBHE MeJia C KUC/IOTOM) sIB/IeHWH, HaOJTrofieHre U OTTicaHue
TIPU3HAKOB MPOTEKaHUsl XUMUUYECKUX peakLivii (pa3/ioykeHue caxapa, B3auMO/ieliCTBHe CePHON
KHCJIOTHI C XJIOPU/IOM Oapwusi, pa3noxkeHne ruapokcuga meau (I1) mpu HarpeBaHUM, B3aUMO/IeHCTBHE
eJse3a ¢ pactBopom coimu Meziu (II), u3yueHre criocoOoB pa3zenieHus: CMeceid: C IIOMOILbIO
MarHura, GuabTpOBaHKe, BblllapUBaHUe, AUCTUIISILIUS, XpoMaTorpadusi, poBeJjeHre OUNCTKA
TIOBapeHHOU Co/H, HabmroieHre U orrcaHue pe3y/ibTaToB MPOBe/IeHusT OIbITa, U/TFOCTPUPYIOLIEro
3aKOH COXpaHeHMs MaCChl, CO3/laHre MOJesiel MOJIeKy/l (11apOCTep)KHEBBIX).

BakHeive npejcTaBuTeIM HEOPraHUYECKUX BelLleCTB

Bo3nyx — cmecs rasos. CocraB Bo3gyxa. Kucmopog — aneMeHT U ipocToe BeljecTtBo. HaxoxaeHue
KHC/I0pOJa B MpUpoJe, hr3nueckre U XUMAYECKHe CBOMCTBA (peakjuu ropeHust). OKcuzpl.
[TpumeHeHue kuciopoga. CriocoObl OTyYeHUsT KUC/IOPOZA B 1a00paTOPUM U TIPOMBIIITIEHHOCTH.
Kpyrosopot kucsiopoza B ipupoge. O30H — a/uioTponHasi MOAU(UKALUS KMC/I0poZa.

TersioBol 3 peKT XMMHUUeCKor peakijuu, TePMOXHMHUYeCKre YpaBHeHUs, 9K30- U
9HZI0TepMUYeCKHe peakjuu. TOIIMBO: yroib ¥ MeTaH. 3arpsisHeHue BO3/yXa, yCUleHue
MIapHUKOBOTO 3(eKTa, pa3pylleHre 030HOBOTO CIO0Sl.

Bopopop — anemeHT M nipocToe BeljecTBo. HaxoxkzeHre Bofopozia B IpUpo/e, (pusnueckue u
XUMUYeCKHe CBOMCTBA, MPUMeHEeHHe, CrIoCO0bI MosTyueHust. KMC/IOThI ¥ COMu.

MonsipHbIi 00bEM Ta30B. PacuéThl 110 XUMHUUYECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BO/bl. Boja kak pactBoputesnb. PacTBopel. HacklljeHHbIE U HEHACHIL|eHHbIE
pacTBOpbl. PacTBOPUMOCTE BelecTB B BoZie. MaccoBas [0/ BellleCTBa B pacTBope. XUMHYeCKue
cBoucTBa BoZbl. OCHOBaHMS. POk pacTBOPOB B NIPUPOJE U B )KU3HU vesioBeKa. KpyroBopoT Bo/bI B
rpupoze. 3arpsisHeHue NIPUPOAHBIX BOZ. OXpaHa U OYMCTKA NPUPOAHBIX BO,.

Knaccudukaiusi Heoprannyeckux coefrHennii. Okcnabl. Knaccudukariiys oKCU0B:
coneobpa3sytoiue (0OCHOBHbIE, KUCIOTHBIE, aM(poTepHbIe) U Hecoseobpasytoiue. HomeHK1aTypa
OKcHI0B. Pr3nuecKre U XMMUYeCKre CBOKMCTBA OKCHU/0B. [TomyueHre OKCH/OB.

OcHoBanus1. Knaccugukanysi 0CHOBaHMM: 11{E/104M M HepaCTBOpHMbIe 0cHOBaHUs. HomeHkiaTypa
OCHOBaHuM. Pr3nueckre U XMMUUYeCKHe CBOMCTBA OCHOBaHUM. [TosryueHre oCHOBaHMM.

Kucnotel. Knaccugukarus kucnot. HomeHknarypa Kucaotr. @usnyeckue U XMMUYeCKue CBOKMCTBa
KUCIIOT. Pz aktuBHOCTH MeTasuioB H. H. bekerosa. [Tonyyenue KUcC/oT.

Conu. Homenknarypa cosneit. @usnueckre ¥ XMMA4YeCcKre CBOUCTBa cosiel. [lonyyeHue cosei.



leneTrueckas CBSI3b MeX/Y K/laCCaMU HeOpPraHU4eCKUX COeJMHeHUM.

XVMUYeCKri SKCTIepUMEHT:

KaueCTBEHHOE OTIpejiesieHre COoZiep>KaHusl KMC/IOpoZa B BO3ZyXe, TIoyueHne, coOrupaHue,
pacrio3HaBaHKe U W3yueHHe CBOMCTB KUC/IOpO/a, Hab/ro/ieHre B3auMOZelCTBUSI BEIeCTB C
KHC/IOPOJOM U YC/I0BUS BOSHUKHOBEHHS U NPeKpallleHNs ropeHus (I1o)kapa), 03HaKOMJIeHUe C
oOpa3liaMu OKCH/IOB U OTMCaHUe WX CBOMCTB, MoyueHue, coOMpaHue, pacrio3HaBaHUe U U3yueHue
CBOMCTB BOZIOPOZA (ropeHue), B3auMoZencTBre Bogopoga ¢ okcrgom meau (II) (BoamoxxHO
WCTI0/Ib30BaHKe BHZieoMaTepraoB), HabmofeHre 06pasiioB BelleCTB KOJIMueCcTBOM 1 MoJb,
MCCrIeZloBaHe 0COOeHHOCTe PaCTBOPEHMS BEIL[eCTB C Pa3/IMYHON PaCTBOPUMOCTBIO,
MIPUTOTOBJ/IEHME PACTBOPOB C OMNpeeéHHON MacCOBOM Jj0/1el paCTBOPEHHOTO BellleCTBa,
B3aMMO/IeMCTBUE BO/bI C MeTa/l/laMU (HaTpreM U KaJibLieM) (BO3MOXKHO MCIT0/Ib30BaHUE
BHIeOMaTeprasioB), UCC/eJoBaHKe 00pa3il{0B HeOPraHWUYeCKUX Bell[eCTB pa3/IMUHbIX K/1aCCOB,
HaO/ro/1eHre U3MeHeHusT OKPaCKM WH/IMKAaTOPOB B PaCTBOpaX KHUC/IOT U 1ije/iouel, U3yueHue
B3auMo/ielicTBUs okcuzia Meu (I1) ¢ pacTBOpoM CepHOM KUC/IOThI, KUCJIOT C MeTa/ljlaMH, peakiyui
HeuTpaan3aLyy, oJy4eHre HepacTBOPUMBIX OCHOBAHUM, BBITECHEHHEe OJHOIO MeTaJlla IPyruM U3
pacTBoOpa COJH, pelleHre SKCIIePUMEeHTa/IbHBIX 3a/jau 1o TeMe «BakHelIre K1acchbl
HeOpraHWyeCKUX COeJUHEHUN».

[Tepropnueckuii 3akoH U [leproanueckas cucrtema XuMU4eckux 3ineMeHToB /1. VI. MeHpesneeBa.
CrpoeHue aTOMOB. XuMHn4eckas CBsi3b. OKUCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE PeaKkLiu1

[TepBble NMOMBITKY KIaCCU(PUKALIMM XUMUUECKUX 371eMeHTOB. [IoHsITHe 0 rpymnmnax CXoJHbIX
3/1eMeHTOB (1Lle/I0UHbIe U 1je/I0YHO3eMeIbHbIe MeTasl/bl, Fa/lloreHbl, UHEePTHbIE rasbl). D/1eMeHThI,
KOTOpbIe 00pa3ytoT aM(oTepHbie OKCH/bI U TUPOKCHU/IBL.

[Tepropnuecknii 3akoH. [lepuognueckas cucrtema XMMU4eCKux 31eMeHToB /1. V1. Menpesneesa.
KopotkonepuogHas u jinvHHonepruosHas ¢popMel [leproguueckoil CCTeMbI XMMUYEeCKUX
anemenToB [I. . MengeneeBa. [Teprozb! v rpynnsl. @U3nueCcKuii CMbICI NTOPSLKOBOIO HOMeDPa,
HOMEepOB I1epro/ia ¥ IpynIibl 37ieMeHTa.

Crpoenue atomoB. CocTaB aTOMHBIX sfiep. M30Tonbl. 3neKTpoHbl. CTpoeHue 3/1eKTPOHHbBIX
o6omnouek aToMOB mepBbIx 20 XMMHUYecKux 3neMeHToB [Teproguueckoii cucremsi 1. U.
MenzeneeBa. XapakTepruCTHKa XUMAYECKOTO 3JIeMEeHTa I10 ero MoyiokeHuto B [Teproanueckon
cucreme /1. 1. Menpeneesa.

3aKOHOMEPHOCTH U3MEeHEeHUs paZiiyca aTOMOB XMMUUeCKUX JIeMeHTOB, MeTa/VInYeCKUX U
HeMeTa/lJTMYeCKUX CBOMCTB M0 TPyIINaM U [epruojam.

3nauenue ITepronnueckoro 3akoHa 1 [Teproarueckor CUCTEMbI XMMAYECKUX 3/IEMEHTOB [JIs1
pa3BUTHS HayKW U NpakTUKU. [I. VI. MeH/ienieeB — yuéHbIW U Tpak/jaHUH.

Xumunyueckas cBsi3b. KoBasieHTHas (I10JIIpHast ¥ HeToJIsIpHast) CBSI3b. DJIEKTPOOTPHULIATE/IbHOCTD
XUMHYeCKUX 371eMeHTOB. VIOHHas CBs3b.

Crenenb okucaeHus. OKMC/IMTENBHO-BOCCTAHOBUTEIBbHBIE peaklivu. [Iporjecce! okucieHus 1
BOCCTaHOB/IeHUs1. OKUC/IUTe/IM U BOCCTAHOBUTEIIH.

XVMUYeCKU SKCIIepUMEHT:

n3yueHue 00pas3LIoB Bell[eCTB MeTasyIOB M HEMeTaJslJIoB, B3aMMO/IeMCTBHe THAPOKCHA LIMHKA C
pacTBOpaMy KMCJIOT U 11ie/I0uel, IIPOBeieHre ONbITOB, WUTFOCTPUPYIOLUX ITPUMepEI
OKMCJIMTEIbHO-BOCCTAHOBUTE/BHBIX Peaklyi (ToOpeHue, peakL[u1 pas/ioyKeH!s], COeIMHeHus).
MexripegMeTHbIe CBSI3U

Peanusanust MexxripeIMeTHBIX CBsi3el TIPU M3yUYeHHWH XMWY B 8 Kjiacce OCYILeCTBIIsIeTCs yepe3
MCTI0/Tb30BaHKe KaK OOIIMX eCTeCTBeHHO-HAyUHbIX TIOHSITHH, TaK W TIOHSITUM, SBISTIOLXCS
CUCTEMHBIMHU /IJIs1 OT[ie/IbHBIX [IpeIMeTOB eCTeCTBeHHO-HAYYHOr0 LIUKJIa.

OO61mye ecTeCTBeHHO-HayUHbIe TTOHSATHS: HAyYHbIM (haKT, TUIIOTe3a, TeOPHs, 3aKOH, aHa/IN3, CUHTE3,
KaccruKalys, epuoJMuHOCTb, Hab/TtoieHre, SKCIIePUMEeHT, MO/le/IMPOBaHNe, U3MepeHue,
MOJieJlb, SIBJIEHHe.

dusuKa: MmaTepusi, aToM, 3/1eKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIbI, Pa/IM0aKTUBHOCTb,
MOJIeKYy/a, 3IeKTPUIeCKHi 3apsi/i, BeIecTBo, Teno, 00b&M, arperaTHoe COCTOSIHUE BeIlleCTBa, ras,
(hv3ruecKue BeJIMUMHBI, eJUHULIbI U3MEePeHHs], KOCMOC, TUIaHeThbl, 3B€3/1bl, Co/HLIe.



Buonorusi: porocunTes, apixanve, buocdepa.

leorpacdwusi: atmocdepa, rugpocdepa, MUHepasbl, FTOPHbIe TTOPO/bI, TIO/I€3HbIE UCKOTIaeMble,
TOIJIMBO, BOZIHbIE PeCYPCHI.

9 KJIACC

BerecTBo 1 XxMryeckast peakLiys

[Tepuogrueckuii 3akoH. [Teproanueckasi cucteMa XuMuueckux 3meMeHToB 1. I. MeHeneeBa.
CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3/IeMEHTOB TePBbIX TPEX
MepUOo/IOB, Kalusl, KaJabLUsl U UX COeJUHEHU B COOTBETCTBUU C MOJIOKEHUEM /IEMEHTOB B
[Teproaunueckoli crucTeMe U CTPOEHHEM UX aTOMOB.

CTpoeHue BelllecTBa: BU/bl XUMUYECKOM CBSI3W. THIbI KPUCTa/UIMYECKUX PeLIETOK, 3aBUCHMOCTh
CBOWCTB BelleCTBa OT TUIA KPUCTA/VINYeCKOM PelIETKU U BUJja XUMUUYEeCKOU CBS3U.
Knaccudukaiusi 1 HoMeHK/IaTypa HeOpraHu4yeCcKrx BelljeCTB. XMMUUeCKHe CBOMCTBA BellleCTB,
OTHOCSILLIUXCS K Pa3/IMYHbIM K/lacCaM HeopraHuueCcKUx CoeJuHeHUH, reHeThyecKast CBsI3b
HEOpPraHWYeCKUX BeILeCTB.

Knaccudukaims xumMuueckux peakLiyii 10 pa3/MuHbIM NpH3HaKaM (110 YUCIY U COCTaBy
Y4YacCTBYHOIIMX B peakLy BeLeCTB, M0 Ter0BoMy 3(P(eKTy, 10 U3MEHEHUIO CTelleHel OKUC/IeHNUs
XUMHUUEeCKUX 37IeMEHTOB, TI0 00paTUMOCTH, 110 YUaCTHIO KaTanru3aTropa). OK30- U SHJ0TepMUYeCcKre
peaki{y, TepMOXUMUUECKHEe yPaBHEHHSI.

[ToHsiTHE O CKOPOCTH XUMHUUEeCKOM peakuyu. [ToHsTre 06 06paTUMBIX ¥ HEOOPAaTUMBIX XUMHUECKUX
peakuusix. [IoHsITHe 0 TOMOTeHHBIX U reTeporeHHbIX peakiusax. [TonsTre o karanuse. [loHsTre 0
XUMHAYECKOM paBHOBeCUH. PaKTOPbl, BAUSOLME Ha CKOPOCTb XMMUUYECKOM peakiiuu 1 Mo0KeHUe
XMMHUUECKOTO paBHOBECHSI.

OKHCUTe/TEHO-BOCCTAaHOBUTE/TbHBIE PeaKL[UH, 7IeKTPOHHBIN 0a/laHC OKUC/TUTeTbHO-
BOCCTaHOBUTEe/IbHOW peakiuu. CocTaB/ieHue YpaBHEHUHN OKHUC/IUTE/TbHO-BOCCTaHOBUTETbHBIX
peakI|ii C UCTMOIb30BaHMEM METO/Ia 3JIEKTPOHHOTO OasaHca.

Teopus 31eKTPOIMTUUECKOMN JUCCOLMALIMN. JNeKTPOJIUThI M He3/IeKTPOIUThI. KaTHOHbI, aHUOHBI.
MexaHy3M AMCCOLMAlY BellleCTB C pa3/IMUHbIMU BUJJaMU XMMUUYeCKO# cBs3U. CTerneHb
auccormanuu. CUbHbIE U C1abble 37IeKTPOJIUTHI.

Peakuyiy MIOHHOTO OOMeHa. YC/10BHYs IPOTeKaHUsI peakLii IOHHOTO 0OMeHa, MoJTHbIe U
COKpall|éHHble MOHHbIe ypaBHeHHUs peakiyii. CBOMCTBa KUCJIOT, OCHOBaHMI U COJIel B CBETe
Tpe/iCTaB/IeHni 00 37IeKTPOTMTHYeCKO Auccoruayi. KauecTBeHHbIe peakiiy Ha MOHBI. [ToHsITHE
O TM/IPO/IN3e COeM.

XVMUYeCKU SKCIIepUMEHT:

03HAKOMJIEHHE C MOZe/ISIMU KPUCTa/I/IMUeCKUX PeLIETOK HeopraHuueCKUX BelecTB — MeTasioB U
HeMmeTasyIoB (rpadura U ajiMasa), CJIOKHBIX BellleCTB (X/I0py/ja HaTpusi), UCCieJOBaHKe
3aBUCUMOCTHY CKOPOCTH XUMUUYECKOW peakL[iy OT BO3/IeHCTBHUS Pa3IUUHBIX ()aKTOPOB,
MCC/Ie/l0BaHKe 3/1eKTPOIPOBO/JHOCTH PaCTBOPOB BellleCTB, MpoLiecca JUCCOLUaLM KUCIIOT,
1esioueit v coseid (BO3MOXXKHO MCITO/Ib30BaHKe BU/Ie0 MaTeprasioB), MPOBeieHue OIbITOB,
WITIOCTPYPYIOLMX MPU3HAKY TIPOTEKAaHUs peakLiii IOHHOTO oOMeHa (0Opa3oBaHue 0ca/ika,
BbI/le/ieHue ra3a, 0bpa3oBaHue BO/IbI), OTBITOB, WITFOCTPUPYIOLLUX TIPUMePbI OKUC/IATE/IbHO-
BOCCTAHOBUTE/bHBIX peakliyii (ropeHue, peakliiy pa3/oXKeHusl, Coe/IMHEHNsI), paclio3HaBaHNe
HEOpraHWuyeCKUX BeIleCTB C MOMOIIbI0 KaueCTBeHHBIX peakL|Ui Ha MOHBI, pellleHne
5KCIepUMeHTa/IbHBIX 3a/au.

HemeTansbl ¥ ux coeiiHeHuUs

OO61masi xapakTeprucTHKa ranoreHoB. OCoOeHHOCTH CTPOEHUs aTOMOB, XapaKTepHbIe CTeleH:
okucsieHusi. CTpoeHue U (U3MUecKre CBOKMCTBA MPOCTHIX BEILleCTB — rajoreHoB. XuMuyecKue
CBOMCTBA Ha MpUMepe xjiopa (B3auMOJEeUCTBUE C MeTa/llaMU, HeMeTaJlJlaMy, 111eJI0UaMu).
XnopoBogopoz. CosnsiHast KUC/I0Ta, XMMHAYeCKHe CBOMCTBa, MOyueHue, IpuMeHeHue. [lelicTBre
XJI0pa U XJIOPOBOZIOPO/a Ha OPraHu3M uesioBeKa. BakHelii1e X/I0pU/Ibl ¥ UX HAXOXKJeHHe B
npupoze.

OG6mmast xapakrepucTka 371eMeHToB VIA-rpynmbl. Oco6eHHOCTH CTPOeHHsI aTOMOB, XapaKTepHbIe
cTernieHy okucieHust. CTpoeHre U (pu3ryecKre CBOMCTBA MPOCTHIX BeleCTB — KUC/I0PO/a U Cepbl.



AnnorponHbsle MOAX(UKALMU KUCI0POZa U cepbl. XMMUUeCKHe CBOKCTBa cepbl. CepoBOz0pO[,
cTpoeHue, pu3nueckre U XMMHUUeckue CBOMCTBA. OKCH/IbI Cepbl Kak Mpe/iCTaBUTeTH KUCIOTHBIX
okcroB. CepHasi KUC/IOTa, (hr3ndecKre U XMMHUUeCKHe CBOMCTBa (00IIMe KaK Mpe/iCTaBUTeIst
KJjlacca KUCIOT U criefjuuyeckre). XMMHAYeCKre peakLiy, JeXKalljie B 0CHOBE MPOMBIIIEHHOTO
criocoba mosTyueHrsi CEpHOM KUC/IOTHL. [IpriMeHeHre cepHO KUC/IOThI. Co/li CePHON KUCIIOTHI,
KaueCTBeHHasl peaklus Ha cyab¢aT-uoH. HaxoxxeHue cepel 1 eé coeZlJMHEHU! B TIPUPOJE.
XuUMHUUeCKoe 3arpsi3HeHHe OKpYsKarolllel cpe/ibl CoeJUHEHNsIMU Cepbl (KUC/IOTHBIE J0XKIH,
3arpsi3HeHHe BO3/lyXa U BOIOEMOB), CTIOCOOBI ero rpejoTBpallieHHs.

OO6mast XxapakTepucTUKa 37eMeHToB VA-rpymmbl. OCOOeHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIe
CTeleHU OKUC/IeHUs1. A30T, paclpoCTpaHeHue B IpUpoZe, (r3nueckre U XMMUUeCKUe CBOMCTBaA.
Kpyrosopot a3ota B nipupozie. AMMUaK, ero (¢pu3nyeckre 1 XMMUUeCcKrle CBOWCTBA, TIOy4YeHre U
nipuMeHeHre. Conm aMMOHWUS, WX (Gr3nUYecKre U XUMHUYecKre CBOMCTBA, IPUMeHeHHe.
KauecTBeHHas peakiiyisi HA MOHbI aMMOHUs1. A30THasi KUCJ/I0Ta, eé rnosnyueHue, Gpusnveckre U
XUMUYeCcKue CBOMCTBa (0011e Kak MpeicTaBUTeIsl Kjlacca KUC/IOT U crieljuduueckue).
Vcrionmp30BaHMe HUTPATOB U COJIeH aMMOHHUS B KaueCTBe MUHepasbHbIX YZ00peHni. XUMIUuecKoe
3arpsi3HeHHe OKpY)Karollei cpe/ibl CoeIMHEeHHsIMU a30Ta (KUC/I0THBIE JOXKIU, 3arpsi3HEeHUe BO3/yXa,
NoYBbI U BOZI0EMOB). Docdop, annoTporHele MoAupukaLuu Gocdopa, pusnueckre U XUMAYeCKue
coiictBa. Okcug docdopa (V) u dochopHas kucioTa, prsnueckrie U XMMUUeCcKre CBOMCTBa,
nonyuenue. Vicnons3oBanue ¢pocdaToB B KaueCTBe MUHEPAIbHBIX YA00OpeHHi.

OO6r1ast xapakTepucTHKa 37eMeHToB [V A-rpyrrbel. Oco6eHHOCTH CTPOeHHsI aTOMOB, XapaKTepHbie
CTereH" OKUC/IeHUsl. YI/Iepo/l, a/l/IoTPOrHble MOAU(UKALIMKY, paclpoCTpaHeHue B IIPUPO/e,
¢usnyeckure U XxuMuueckre cBorcTBa. Acopbuus. Kpyropopot yriepoga B npupoje. OKCU/IBI
yIniepoza, ux (pusnueckue U XUMHUYeCcKre CBOWCTBA, [ieMCTBHe Ha )KHBbIe OpPraHW3Mbl, IIOy4YeHre U
TIpUMeHeHre. JKojioruueckue nmpobeMbl, CBsi3aHHbBIe C OKCHoM yriepoza (IV), ruroresa
r7100a/IbHOTO TIOTET/IeH!sT K/TMMaTa, TTapHUKOBBIN 3(deKT. YTrobHas KHCI0Ta U eé COJTH, UX
(u3nyeckure ¥ XUMUUeCKHe CBOMCTBA, TIOyyeHre U IpuMeHeHre. KauecTBeHHasi peakijusi Ha
kapboHar-noHkI. Vcronb3oBaHre KapOOHATOB B ObITY, MeJHLIMHE, TIPOMBIIITIEHHOCTH U CeTbCKOM
XO0351CTBe.

[TepBOHauasIbHBIE TIOHATHSI 00 OPraHMUeCKUX BeljecTBaX Kak O COeJMHEHUSX yIyiepoza (MeTaH,
3TaH, ITWIEH, alleTU/IeH, 3TaHoJI, IJIML|EPUH, YKCyCHasi KucioTa). IIprpojHble MCTOUHHUKH
YIJIEBOZOPO/IOB (YTO/b, TIPUPO/IHBIN Ta3, HedTh), MPOAYKTHI UX TlepepaboTky (0eH3WH), UX POJib B
ObITY U TIPOMBILLITIEHHOCTHU. [ToHsITHe 0 61oIOTHYeCcK BaXKHBIX BellleCTBaX: XKHUpax, benkax,
yI7IeBOJaX — M UX POJIM B )KU3HU YesioBeKa. MarepuanbHOe eIMHCTBO OPraHu4eCcKUX U
HEOpPraHUYeCKUX COeJMHEHUN.

KpemHuii, ero ¢pusnueckre 1 XMMUUYeCKHe CBOMCTBA, Mo/lyueHue U ripuMeHeHue. CoeiliHeHNs
KpeMHHUs1 B ipupojie. O61iue npejcraBneHus 06 okcrze kpemaus (IV) 1 KpeMHUEBOM KUC/IOTe.
Cu/TMKaThl, UX UCTI0/Ib30BaHMe B OBITY, B TPOMBILUIEHHOCTH. Ba)kHelIIMe CTpOUTe/TbHbIe
Marepuasbl: KepaMHKa, CTeK/IO0, LieMeHT, 6eToH, )kesie300eToH. [Ipobembl Ge3omacHoro
VICTI0/Ib30BaHUS CTPOMTE/IbHBIX MaTepHUasioB B TIOBCEHEBHOM )KU3HMU.

XUMHUUeCKUHN SKCIIepUMEHT:

u3ydyeHre 00pa3[0B HEOPraHNYeCKHX BeI|eCTB, CBOMCTB COJISTHON KHMC/IOTHI, TIPOBEZieHHEe
KaueCTBeHHBIX pPeaKLMii Ha XJIOPHU/I-MOHBI U HaO/Tto/ieHre TTPU3HAKOB UX MPOTeKaHMUsl, OTIbITHI,
oTpakaroliye ¢pusnyeckre U XMMHUUYeCcKre CBOMCTBA rajioreHOB U UX COeMHeHU (BO3MOXKHO
WCTI0/Ib30BaHKe BHZieOMaTepraioB), 03HaKOMJ/IeHHe ¢ 0O6pa3ljaMu XJIOpU/I0B (raloreHU/0B),
03HaKOMJIeHHe C 00pa3LjaMu Cephl U eé CoeAHEeHNsIMH (BO3MOXKHO HCIIO0/Ib30BaHHe
BHleoMaTepurasioB), HabmofeHre rpoLiecca o0yr/iMBaHUs caxapa Toj, JelicTBreM
KOHI[eHTPUPOBAHHOUW C€PHOM KUC/IOThI, NU3y4eHHe XUMUUeCKUX CBOMCTB pa30aBieHHOW CepHOU
KHCJIOTHI, TIPOBe/IeHre KaueCTBeHHOW peakKLMy Ha Cy/ib(haT-uoH U HabsrojeHre MpU3HaKa eé
TIPOTeKaHUsi, 03HaKOMJIeHHe C (hr3ruueCcKUMU CBOMCTBaMU a30Ta, pocdopa U UX CoeJUHeHUM
(BO3MOYKHO MCI10/Ib30BaHKe BU/leOMaTepHasioB), obpasitiaMu a30THbIX U GochOopHBIX y00peHui,
royueHue, cobrupaHye, pacrio3HaBaHye U U3y4YeHHe CBOWCTB aMMHaKa, TIPOBeZieHHe KaueCTBeHHbIX
peakIuii Ha MOH aMMOHHUs U (pocaT-uoH U U3yueHue NMPU3HAKOB UX MPOTeKaHUsl, B3aUMO/ieliCTBHIe



KOHLIEHTPUPOBaHHOM a30THOW KMCJIOThI C Me/Ibi0 (BO3MOXKHO MCIO/Ib30BaHKEe BUleOMaTeprasioB),
V3yueHre MoJesiell KpUCTa/l/TIMUueCKUX PelléToK anMasa, rpaduTa, QysiepeHa, 03HaKOM/IEHHUE C
TIPOIIeCCOM aZicOpOIMK PAaCTBOPEHHBIX BEIleCTB aKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM
TIPOTHBOTa3a, MosiyueHue, cobupaHue, pacrio3HaBaHue U M3yueHHe CBOWCTB YITIEKUC/IOTO rasa,
TIPOBe/IeHHe KaueCTBeHHBIX PeakKlvii Ha KapOOHAT U CU/IMKAT-UOHBI U M3yUeHre TPU3HAKOB X
MIpOTEKaHMsI, 03HAKOMJIEHHE C MPOAYKLIMeH CUIUKATHOW MPOMBILLIZIEHHOCTH, pelleHne
9KCIIePUMEHTA/IbHBIX 3a/1au M0 TeMe «BarkHelllve HeMeTasl/ibl U UX COeJVHeHHsI».

Metaibl U UX COeIUHEHUS

OO6111ast XapaKTepUCTHKA XUMHUYeCKUX 37IEMEHTOB — META/I/IOB HA OCHOBAaHUM WX TIOJIOXKEHUS B
[Tepuorueckoit cucteme XuMuueckux 3neMeHToB 1. . MeHzienieeBa U CTpOeHUsI aTOMOB.
Crpoenue meTas/uioB. MeTa/uinueckasi CBsI3b U MeTasl/InueCKasi KpUCTa/uinuecKasi peréTka.
OneKTpOXUMUYeCKUH psiJ| HanpsbkeHUd MeTasuioB. dr3nueckre U XMMUUeCKUe CBOMCTBA
MeTasioB. O61Iye criocobbl TIoyyeHus: MeTa/UIoB. [TOHSTHE 0 KOPPO3UM METaJI/IOB, OCHOBHBIE
criocoObl 3alUThI X OT Koppo3uu. CriiaBbl (CTasb, UyTyH, AHOPaTtOMUAHUMI, OpOH3a) U UX
npUMeHeHUe B ObITY U TIPOMBIIIIJIEHHOCTH.

[IlenouHble MeTanbl: TI00KeHUe B [leproarueckoil cucteMe XUMHAYeCKUX 31eMeHToB /1. U.
MeHnpeneeBa, CTpoeHMe UX aTOMOB, HaXOX/IeHWe B pupoje. Pusnueckue U XUMUUeCKre CBOMCTBa
(Ha mpumMepe HaTpus U Kanust). OKCUbI YU TUAPOKCHU/bI HATpUA U Kaus. [IpumMeHeHHe 11]e/10UHbIX
MeTaJI/IOB U UX COeIMHEeHUH.

[ITenoyHO3eMe/TbHBIE MeTal/Ibl MAarHUM U KasibLvii: onokeHye B [leprofnueckoi cucteme
XuMUueckux nemMeHToB [. 1. MeHzeneeBa, CTpoOeHUe UX aTOMOB, HaXOXK/eHUe B IIPUPO/eE.
dusmyecKre U XMMUUeCKre CBOMCTBA MarHus M KanbLivs. BakHelive coeJuHeHUs KalbLIYs
(okcuz, ruspokcu, comu). JKECTKOCTE BOZIBI U CIIOCOOBI €€ yCTpaHeHusl.

AsnromuHMIA: TIosio)KeHWe B [Teprogruueckoit cucteme XuMuueckux smeMeHToB 1. V. MeHzieneeBa,
CTPOeHMe aTOMa, HaxOXK/eHHe B npupoje. Pusnueckue U XMMUUeCKre CBOMCTBA aTFOMUHUS.
AmM@oTepHbIe CBOMCTBA OKCH/A U THIPOKCHU/IA aTFOMUHUS.

7Kene3o: nonoxenue B [lepruoanueckoi cucrteme XUMHU4eCKux 31eMeHToB /[]. VI. MeHpesneeBa,
CTpPOEeHHe aToMa, HaXoX/ieHre B npypoge. Pusnueckre U XMMHAYeCKre CBOMCTBa xese3a. OKcuapl,
rUApOKcUbI U conu kene3a (II) u xenesa (III), ux cocras, cBOMCTBa U MOTyUeHHUe.

XVMUYeCKri SKCTIepUMEHT:

03HaKOMJIeHHe C 00pa3rjaMy MeTaslJIOB U CIUIaBOB, WX (PU3MUECKUMH CBOMCTBAMH, U3yUueHHe
pe3yJ/ibTaTOB KOPPO3WH MeTaljioB (BO3MOKHO MCIIO/Ib30BaHUe BHieOMaTepraioB), 0COOeHHOCTel
B3aUMO/IeMCTBUS OKCHU/IA Ka/IbLIUSI U HATPUS C BOZOM (BO3MOKHO MCIO/Ib30BaHUE
BH/leoMaTepurasoB), UCC/Iel0BaHME CBOMCTB KECTKOU BOJIbI, ITPOLiecca FOpeHUs Kese3a B KUC/I0po/e
(BO3MOJKHO MCIOJIb30BaHHWE BUeOMaTepUasioB), MPU3HAKOB MIPOTEKAHUS KaueCTBEeHHbIX PeakLUii Ha
WOHBI: MarHusl, KasbLys, aTFOMUHUS, LIUHKa, >kesie3a (I1) u >kenesa (II1), meau (I1), HabmoneHve u
OMUCaHKUe MPOLeCCOB OKPalIMBaHWs [JTaMeHU MOHAMU HaTpPUsl, Kaus U KanbLus (BO3MOXKHO
VICTI0/Tb30BaHUe BHU/leOMaTeprasioB), UCC/Ie[0BaHe aM(pOTepHbIX CBOMCTB T'MIPOKCH/A a/IFOMUHUS 1
TM/IPOKCH/IA [IMHKA, PellleHre 3KCIIepUMEeHTa/IbHbIX 3a/jau 1o TeMe « BakHelilie MeTas/ibl U UX
COeJMHEeHUsI».

XuUMus U OKpyKarolas cpefia

BerjecTBa u Marepurasibl B TOBCEJHEBHOM »KM3HU UyesioBeKa. be3onacHoe Mcnob30BaHue BeleCTB U
XUMUYEeCKUX peakiyii B ObITy. [TepBasi TOMOIIb MTPU XUMHUYECKUX OXKOTaX U OTPAB/IEHUSIX.
XuMuryYeckoe 3arpsi3HeHUe OKpY»Katollleld cpe/ibl (TipefiesibHast oMy CTUMast KOHLIeHTpaLusl BelllecTs,
nanee — [1/JK). Ponb XvmMuu B pelieHUH SKOI0THYeCKUX TIpobsiem.

XVMUYeCKri SKCTIepUMEHT:

u3yueHre oOpa3lioB MaTepyaioB (CTEKIIO0, CTIJIaBbl METAJIJIOB, TIOJIMMEPHbIE MaTepPHaJIbl).
MexnipeMeTHbIe CBSI3U

Peanu3anus mexxnpeMeTHBIX CBsi3el MPU U3yUYeHUU XMMHUU B 9 Kjlacce OCyILLeCTBIISIeTCs uepes
MCTI0/Ib30BaHKe Kak OOIIMX ecTeCTBeHHO-HAYUYHbIX TIOHSTHM, TaK U TOHATUH, SIB/ISFOILAXCS
CUCTEMHBIMU /151 OTJIe/IbHBIX MPeJMETOB eCTeCTBeHHO-HAyYHOI0 LIUK/IA.



OO61mye ecTeCTBeHHO-HAyUHbIe TTOHSATHS: HAyYHbIHM (DaKT, TUTIOTe3a, 3aKOH, TeOPHs, aHa/IN3, CUHTE3,
KaccruKalys, epuoJMuHOCTb, Hab/toieHre, SKCIIePUMEeHT, MO/e/IMPOBaHNe, U3MepeHue,
MO/ieJib, siBJIeHHe, TapHUKOBbIN 3()(heKT, TeXHOIOTHs1, MaTepualbl.

du3uKa: MaTepusi, aToM, 37IeKTPOH, MIPOTOH, HEUTPOH, MOH, HYK/IU/], U30TOIbl, PaZIMOAaKTUBHOCTh,
MOJIeKYy/a, 3eKTpUIeCKUi 3apsi/i, TPOBOAHUKY, TIOMYTIPOBOJHUKH, JUAMEKTPUKH, (DOTO3IeMEHT,
BeIL|eCTBO, Te/Io, 00BbEM, arperaTHoOe COCTOsIHME BellleCcTBa, I'a3, pacTBOP, PpaCTBOPUMOCT,
KPUCTa/IIMYecKasi peIéTKa, CIijIaBbl, (pr3nyecKrie BeJTMUMHBI, eJUHULIBI U3MepeHusi, KOCMHUeCKoe
NIPOCTPAHCTBO, I/IaHeThl, 3BE€3/1bl, ComHILe.

Buonorusi: porocunTes, apixaHue, brocdepa, IKoCHCTEMa, MUHepasbHbIe yno0peHus,
MHKDPO3/IeMeHTbI, MaKpPO3JIeMeHThbI, TUTaTe/IbHbIe Bell[eCTBa.

leorpadus: atmocdepa, ruzpocdepa, MUHepasbl, FTOPHbIE TOPO/bl, 10/1e3HbIe UCKOIIaeMble,
TOTI/TUBO, BOJIHbIE PeCyPChI.



I[IITAHNPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 10 XMMNWN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHABIE PE3YJIBTATEI

JINUHOCTHBIE pe3y/bTaThl 0CBOEHMUs TTPOTPAMMbI OCHOBHOTO 00I1Iero 00pa30BaHus JOCTUTAOTCS B
xo/ie 00yueHUs] XUMUH B eIUHCTBE YueOHOMN M BOCITUTATe/ILHOM [IesiTeTbHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMU POCCUNCKUMH COLIMOKY/TBTYPHBIMU U YXOBHO-HPaBCTBEHHBIMH 1L|@eHHOCTSIMH,
TIPUHSTBLIMU B 0011leCTBe TpaBM/IaMyA ¥ HOPMaMU TIOBe/IeHHsI U CTIOCOOCTBYIOT Mpoijeccam
CaMOTIO3HAHUSsI, CAMOPAa3BUTHS U COL[UA/TA3AL[UN 00yUaroIIUXCsl.

JINYHOCTHBIE pe3y/abTaThl OTPaXKat0T TOTOBHOCTh 00yUaroIIUXCsl PyKOBOZCTBOBATHCSI CUCTEMOMN
TO3UTUBHBIX LIeHHOCTHBIX OPUEHTALUI 1 paclIMpeHye OIbITa /lesTe/lbHOCTH Ha eé 0CHOBe, B TOM
yuc/ie B YacTu:

1) maTproTUUeCKOTO BOCIIUTAHUS:

LIeHHOCTHOT'O OTHOIIIEHUs K 0TeueCTBeHHOMY KY/TbTYPHOMY, UCTOPUYECKOMY U HayYHOMY
Hac/Ie/IuI0, TOHUMAaHUS 3HaUeHUsT XMMUYeCKOW HayKHU B )KU3HU COBPEMEHHOTO 0011[eCTBa,
CTII0COOHOCTH B/Ia/IeTh I0CTOBepHOM HH(MOPMaI[Hel 0 TIepefjoBbIX JOCTYPKEHUSX U OTKPBITHUSIX
MHUPOBOM M 0T€UeCTBEHHOW XUMHH, 3aMHTEPeCOBaHHOCTH B HayYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa
1 0011[eCTBa;

2) rpa)KaHCKOTO BOCITUTAHUS:

Tipe/ICTaB/IeHUsI O COLIMA/IbHBIX HOPMax U MpaBUIaX MeX/IMUHOCTHBIX OTHOLLIEHHH B KOJIJIEKTHBE,
KOMMYHUKaTUBHOW KOMITETEHTHOCTH B 00II[eCTBEHHO I0J/Ie3HOM, yueOHOUCCIe[0BaTe/TbCKOM,
TBOpUECKOM U JIPYTUX BUJAX JlesATeJIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMeCTHOM
JesITe/TbHOCTH TIPY BLITIOIHEHUH yUeOHBIX, [T03HABaTe/TbHbIX 3a/ia4, BBITOJTHEHUH XUMUUe CKUX
9KCTIePUMEHTOB, CO3/laHUN YUueOHBIX MMPOEKTOB, CTPEMJ/IEHUS K B3aMOTIOHUMaHHIO 1
B3aMMOITOMOIIIY B TIPOLIeCCe 3TOU yueOHOU JiesiTe/TbHOCTH, TOTOBHOCTH OL[eHUBaTh CBOE TTOBe/IeHHe
Y TIOCTYTIKM CBOMX TOBapUILel C MO3ULIMU HPAaBCTBEHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HaHUS
MOC/1e/ICTBUM MOCTYIIKOB,;

3) LIeHHOCTH Hay4HOTO [MO3HAHUS:

MHPOBO33peHYeCKre TIPe/JCTaB/IeHus O Bell[eCTBe U XUMUUeCKON peakijuu, COOTBETCTBYIOL[1E
COBpEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU M COCTABJISIFOLLME OCHOBY /11 TIOHUMAaHHUs CyL{HOCTU
HayuYHOW KapTHHBI MHpa, TTpe/ICTaB/eHnust 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPO/IBI,
B3aMMOCBS35IX Uel0BeKa C IPUPOAHOM Cpe/ior, O PO/ XMMUM B ITI03HaHWHM 3TUX 3aKOHOMEPHOCTel;
TI03HaBaTe/IbHble MOTHBBI, HaTlpaB/IeHHbIE Ha MO/TyueHre HOBbIX 3HAaHWH 110 XUMHH, He00X0UMbIe
J71s1 00BbsiCHeHUsST Hab/MI0jaeMbIX MPOLIECCOB U SIBJIEHUM, TT03HaBaTe/TbHOM, HH(MOPMAI[MOHHOM U
UYMTATe/IbCKOHN KY/IBTYPhI, B TOM UHC/Ie HABLIKOB CaMOCTOSITe/TbHOM pab0ThI C yueOHBIMH TEKCTaMHU,
CTIPaBOUHOM JIUTEPATyPOM, AOCTYITHBIMU TeEXHUUECKMMU CPe/ICTBaMU MH(POPMAIIMOHHBIX
TEeXHOJIOT UM,

MHTepecC K 00yueHUIO 1 TI03HaHUI0, JIF0003HATeTbHOCTh, TOTOBHOCTD M CITIOCOOHOCTH K
camo00pa30BaHHIO, TIPOEKTHOMN U UCC/Ie/I0BATETbCKON IeATeTbHOCTU, K 0CO3HAHHOMY BBIOODY
HampaB/eHHOCTH ¥ YPOBHS 00yueHus B Jja/ibHeHIIIeM;

4) dhbopMrpoBaHUs KyJIbTYpbI 3710POBbSI:

OCO3HaHHe L|eHHOCTH YKU3HH, OTBETCTBEHHOI'O OTHOLLIEHUS K CBOEMY 3/J0POBbIO, YCTAHOBKH Ha
37I0pPOBBI 00pa3 KU3HHU, 0CO3HAHUE MOC/IeICTBUN 1 HETIPUSITHE BPeTHBIX TTPUBBIYEK
(ynoTpebsieHUst anKoroJisi, HAPKOTUKOB, KypeHust), He00X0AUMOCTH COO/TIOIeHUsT TTPaBUT
Oe3omacHOCTH TIpU 0OpAITieHnH C XUMUYeCKUMH BellleCTBaMU B OBbITY U peaslbHOM JKU3HH;

5) TPyZ0BOro BOCIHUTaHUS:

VHTepec K MpakTUUeCKOMY M3yueHH!o rpodeccuii ¥ TpyJa pa3MuHoro pojia, yBaxkeHue K Tpyay U
pe3yJibTaTaM TPY/J0BOM /leTe/IbHOCTH, B TOM UMCJ/Ie Ha OCHOBe TIPUMeHeHHsI MpeJMeTHbIX 3HaHUM
TI0 XVUMHH, OCO3HAHHBIN BIOOP UHVBH/yaTbHOM TPAaeKTOPHH MPOZAOKeHNsT 00pa30BaHUS C
YUETOM TMUHOCTHBIX UHTEPECOB U CITOCOOHOCTU K XUMUH, 0011[e CTBEHHBIX UHTEPECOB U
noTpeOHOCTEH, YCITeITHOM MpodeCCHOHATBHOM e TeTbHOCTH U Pa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb a/IalITUPOBATHCS B TIPO(eccruoHanbHON Cpejie;



6) 5KOJI0rMUeCKOro BOCIIUTAHMUS:

9KO0JIOTMYeCKH 1jesiecoobpa3Hoe OTHOLLEHHe K NPUPO/ie KaK MCTOYHMKY XKM3HU Ha 3eMile, OCHOBe eé
CyIL{eCTBOBAHUS, TOHUMaHHe L[eHHOCTH 3/[0POBOT0 1 O6e30macHoro obpasa >Ku3HH, OTBETCTBEHHOE
OTHOIIIeHHe K COOCTBeHHOMY (hH3HMUYeCcKOMY U TICUXHUYeCKOMY 3/]0pPOBbIO, 0CO3HaHUe LIeHHOCTH
cobOsroieHrst TpaBU/T 6e301MacHOTo TIOBe/IeHUs PU paboTe C BelljeCTBaMH, a TaKXKe B CUTYalUsIX,
YTPOXKarOIIUX 3/J0POBBI0 U >KU3HU JTIFOZeH;

CITIOCOOHOCTH MPUMEHSITh 3HAHKS, TI0TyJaeMble TIPY U3yUeHUH XUMUM, [J1s PellieHust 3a/1auy,
CBSI3aHHBIX C OKpY’Karoll|eil MPUPO/HOM CpefioH, [1/1s1 TIOBBIIIEHHsI YPOBHS SKOJI0TUe CKOU
KY/IbTyPbl, 0CO3HaHUS I7100a/IbHOTO XapaKTepa 3KOJ0THYeCKUX Mpo0sieM 1 My Tel UX peleHust
MOCPEe/ICTBOM METO/I0B XUMUHU, IKOJIOTMUeCKOT0 MBbILLIJIEHUs], yMeHUs] pYKOBO/JCTBOBAThbCSl UM B
TI03HaBaTe/IbHOW, KOMMYHHMKAaTHBHOM U COLJUA/IbHOM MPaKTHKe.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe mMeTanpeiMeTHbIX pe3y/IbTaToOB BbIE/SIOT 3HaUKMMble /17151 POPMHPOBaHUS
MHUPOBO33peHusi 0011jeHayuHble TIOHSITHS (3aKOH, TeopHsi, TPUHLUI, TUIIOTe3a, (akT, CUCTeMa,
TIPOLIeCC, IKCIIEPUMEHT U JIPYTOe. ), KOTOPbIe MCIOMb3YIOTCS B €CTeCTBeHHO-HAyUHBIX yueOHBIX
ripeJMeTax ¥ MO3BOJISIFOT HAa OCHOBE 3HAHUM M3 3TUX MpeJMeTOB (JOPMUPOBATH Ipe/[CTaBIeHHE O
1[eJIOCTHOM HAayYHOM KapTHHE MUPA, U YHUBepCa/bHble yueOHble eiCTBUS (TT03HABATE/IbHBIE,
KOMMYHUKaTHBHEbIe, Pery/IsiTUBHbIE), KOTOPbIe 0becreunBatoT ()OpMUpPOBaHKEe TOTOBHOCTH K
CaMOCTOSITe/TFHOMY TJIAHUPOBAHHIO 1 OCYII|eCTBIEHHIO yueOHOH /1esTe/TbHOCTH.
[To3HaBaTe/IbHBIE YHUBEpCa/IbHbIe yuebHbIe AeliCTBUS

ba3oBeble iornyeckue JeicTBUs:

YMeHHUS UCII0/1b30BaTh MPUEMBI JIOTUUECKOT0 MBIIILJIEHUS TP OCBOEHWY 3HAHWM: PACKPbIBATh
CMBICJI XUMUYECKUX MOHATUM (BbIZE/ISATh X XapaKTepHble MPU3HAaKK, yCTaHaB/IMBaTh B3aUMOCBSI3b
C IPYTUMHU TTOHSTHUSIMH), UCTI0/Ib30BaTh TIOHSATHS 711 00bSICHEHUsT OT/|e/IbHBIX (PAKTOB U SIBJIEHHUH,
BBIOMPATh OCHOBAHMWS ¥ KPUTEPUH [J1s1 KTaCcCU(UKALMK XUMAYeCKHX BeIeCTB U XUMHUUe CKIX
peakIvii, yCTaHaB/IUBaTh NIPUUUHHO-C/IeICTBEHHbIE CBS3U MeX/y 00beKTaMy U3yuyeHusl, CTDOUTh
JIOTUUeCKHUe pacCy>XJeHust (MIHAYKTHBHbIe, 1eZlyKTUBHbIE, 110 aHa/I0TUK), [ie/laThb BBIBOZbI U
3aKJ/IFOUeHUs;

yMeHue NPUMEHSTh B MpoLiecce Mo3HaHWs MOHATUSA (TIpeJMeTHbIe U MeTanpeIMeTHbIE),
CUMBOJIMYeCKHe (3HaKOBbIe) MO/Ie/H, UCII0/Ib3yeMble B XUMUH, TTPeobpa30BbIBaTh IIMPOKO
NpYMeHsieMble B XMMUHM MO/le/IbHble NpeJCTaB/leHNs] — XMMUUYeCKUi 3HaK (CMMBOJI 3/1eMeHTa),
XUMUYecKasi popMyra ¥ ypaBHeHHe XMMUUEeCKON peakL[uK — IPU pelleHrH yuebHo-
T03HaBaTe/bHbIX 3a/jay, C YYETOM 3TUX MO/|e/IbHBIX MPe/ICTaB/1eHUN BbISIB/IATh U XapaKTepu30BaTh
CyllleCTBeHHbIe MPU3HAKU U3yuyaeMbIX 00BEKTOB — XMMHUUeCKUX Bell[eCTB U XUMHAYeCKUX peakLvH,
BBISIB/IATH 0OII[e 3aKOHOMEPHOCTH, TPUYUHHO-CJIe/ICTBEHHbIE CBSI3U 1 TIPOTUBOPEUMs B M3y4aeMbIX
rpoLieccax U siBJIeHUSIX.

ba3oBble ucceoBaTe/ibCKue [1eHCTBUS:

yYMeHHUe KCII0/Ib30BaTh [10CTaB/IeHHbIE BOMIPOCHI B KAUeCTBe MHCTPYMEHTA M03HaHUsl, a TaKKe B
KaueCTBe OCHOBBI /i1 (P OPMUPOBAHKS TUIIOTE3bI 10 TTPOBEPKe MPaBUIbHOCTH BbICKa3bIBaeMbIX
CYy>K/leHUH;

npruoOpeTeHHe OITbITa 10 TIAHMPOBAaHUIO, OPraHM3alX U TTPOBEJEHHI0 YUeHNUeCKIUX
5KCIIePUMEHTOB, yMeHHe Ha0sIo/jaTh 3a X0/,0M I1poLjecca, CaMOCTOSITe/IbHO NTPOTHO3KPOBATh €ro
pe3ynbTar, (popmynupoBaTh 000011eHNs ¥ BEIBO/IBI TI0 pe3y/ibTaTaM MPOBeIEHHOTO OTTBITa,
VICC/Ie[IOBaHKS, COCTaB/IATh OTUET O TMPOZiesiaHHol pabore.

Pabora c uadopmarmeii:

yMeHue BbIOMpaTh, aHaIM3UPOBaTh U MHTEPIPETUPOBaTh MH(GOPMALIMIO PAa3/IMUHBIX BUI0B U (hOpM
TIpeZiCTaB/IeHus, 110/yuyaeMyto U3 pa3HbIX UICTOYHUKOB (HayUHO-TIOMY/IsIpHasi IMTepaTypa
XUMUAYECKOTO Co/iepyKaHusi, CIIpaBOUHbIe TTocobusi, pecypchl IHTepHeTa), KpUTUYeCKH OL|eHUBaTh
NIPOTHBOPEUMBYIO M HEJOCTOBEPHYIO MH(OPMaLHIO;

yMeHUe MPUMEeHSITh pa3/IMuHble MeTO/bl U 3arpoChl MU TToMCKe U 0TOope WHbOpMAaLIMU U
COOTBETCTBYIOIMX /IaHHBIX, HEOOXOJVMBIX [I/IsI BBITIOTHEHHsI yueOHbBIX 1 1T03HaBaTe/IbHBIX 3a7iau
oripeie/IEHHOTO THUTIa, TIpUobpeTeHue ombiTa B 06/1aCTH UCIO/IH30BaHUSI MH(OPMaIIMOHHO-



KOMMYHUKaTUBHBIX TeXHOJIOTUM, OB/laZieHUe Ky/IbTyPOi aKkTUBHOTO MCIIO/b30BaHUSI Pa3/IMUHbIX
TIOMCKOBBIX CHCTeM, CaMOCTOSITeTbHO BbIOMPATh ONTUMa/IbHYI0 (JOpMY Tpe/iCTaB/IeHUs
vHbOopMalMi U WUTIOCTPUPOBaTh pelllaeMble 3alau HeC/IOKHBIMUA CXeMaMHU, JuarpaMMaMu,
apyrumu hopMamMul TpadyKu ¥ UX KOMOWHAIUSIMU;

yMeHHe UCTO/Th30BaTh U aHA/TM3UPOBATh B TIpoliecce yueOHOM U UCCIej0BaTe/TbCKOM [1esITe/TbHOCTH
VMH(OpPMaLMIO O BJIMSIHUM MPOMBIILJIEHHOCTH, CEIbCKOT0 X0351CTBa U TPaHCIIOPTa Ha COCTOSIHHE
OKpY>Karoll|er [IPUPOAHOM CpeJbl.

KoMMyHUKaTHBHBIE YHHUBepCabHble YueOHbIe 1eHCTBUS:

yYMeHHUS 3a/laBaTh BOTIPOCHI (B X0/ie uasiora v (Win) JUCKYCCHH) TI0 CYIeCTBY 00CYyK/1aeMOM TeMbI,
(hopMyMpoBaTh CBOM MPe/JI0KEHUS] OTHOCUTETbHO BITIOJTHEHUS MPeJ/IOKEeHHOH 3a/iauy;

yYMeHUsI Npe/ICTaB/IsATh MOyYeHHbIe pe3y/bTaThl I03HaBaTe/IbHOM /1eiTe/TIbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTax; Jle/aTh Ipe3eHTal|I0 pe3y/IbTaToOB BbINOJHEHUSI XUMUYECKOTO
JKCIieprMeHTa (71ab0paTopHOro OIThITa, JTAOOpaTOPHOM PabOThI TI0 UCC/IEIOBAHUIO CBOUCTB
BellleCTB, yueOHOTO MpOoeKTa);

yMeHus1 yueOHOTO COTPYAIHUYECTBA CO CBePCTHUKAMHU B COBMECTHOM 103HABATE/ILHON U
MCCJIe/IOBATe/IbCKOM JlesiTe/IbHOCTH TIPY PellleHWH BO3HUKAIOIIUX IMPo0JieM Ha OCHOBe yuéTa 001[uxX
WHTEPeCOB U COIVIaCOBaHUS MO3UIUH (00CyXeHus], 00MeH MHEHUSIMU, «MO3TOBBIE IIITYPMbD»,
KOOp/JMHAL1sl COBMECTHBIX JIeICTBUM, OTpe/ie/ieHre KPUTePUEB I10 OLIeHKe KaueCTBa BbITIOJTHEHHON
paboTshI U ipyTHe).

PerynsTvBHbIe yHUBepCa/ibHbIe YueOHbIe 1eHCTBUS:

yMeHUe CaMOCTOSITe/IbHO OTIpe/ie/isiTh Lie/iu /leaTe/TbHOCTH, T/IaHUPOBaTh, OCYI1leCTB/ISITh,
KOHTDOJIMPOBATh U MPU He00X0ANMOCTH KOPPEKTUPOBATh CBOIO /IeATe/IbHOCTD, BBIOMpaTh HarboJiee
3¢ peKTUBHBIe CTTOCOOBI peleHus yueOHbIX U M03HaBaTe/IbHbIX 3a/la4, CAMOCTOSITE/TbHO COCTaB/ISITh
WM KOPPEKTUPOBATh TMpe/|/I0’KeHHbIH aJTOPUTM JIeMCTBUI MPU BHITIOTHEHUU 3a/JaHUM C YUETOM
TIO/TyYeHHsT HOBBIX 3HaHUM 00 M3ydyaeMbIX 00beKTaX — BellleCTBaX U peakiusiX, OleHUBATh
COOTBETCTBHUE T0OJIyUeHHOTO pe3y/bTaTa 3asiBJIeHHOH 1ie/ld, yMeHWe UCI0/Ib30BaTh U aHa/IM3MpOBaTh
KOHTEKCTHI, TIpe/jjlaraemMbie B yC/IOBUM 3a/IaHUM.

IMPEAMETHBIE PE3YJ/IBTATHI

B cocTtaBe npeiIMeTHBIX Pe3y/IbTaTOB TI0 OCBOEHUIO 00sI3aTeTbHOTO COZIeP>KaHusl, YCTAaHOB/IEHHOTO
JnaHHOM (henepanbHOM paboueilt MporpaMmoi, BIe/SIFOT: 0CBOeHHBIe 00yUaroIUMUC HayuHbIe
3HAHWS, YMEHUS U CTIOCOOBI IeNCTBUH, CrielfudruuecKye /s MpeMeTHON 00/1acTh « XUMUsD», BUJIbI
JiesiTe/TbHOCTH T10 TI0/TyUeHUI0 HOBOTO 3HaHWSsI, ero MHTepIipeTaLyy, peobpa3oBaHUIO U
NIPUMEHEHHUIO B PA3/IMUHBIX YUeOHBIX ¥ HOBBIX CUTYal[UsIX.

K koH11y 00yueHusi B 8 Kacce mpeiMeTHbIe pe3y/bTaTbl Ha 6a30BOM YPOBHE /I0/DKHBI OTPaXkaTh
c(hOpMUPOBAaHHOCTh Y 00YYarOLUXCST YMEHHUH:

PaCKpbIBaTh CMBIC/T OCHOBHBIX XUMHUUeCKUX TOHSITUIA: aTOM, MOJIeKy/1a, XUMHAYe CKUM
3/IeMeHT, MPOCTOe BellleCTBO, CJIOKHOE BellleCTBO, CMeCh (O[HOPOJjHasi U HEOIHOPO/IHAs),
BaJIeHTHOCTb, OTHOCUTE/IbHAsi aTOMHasl ¥ MOJIeKYJ/IsIpHasi Macca, KOJIM4eCTBO BellecTBa, MOJIb,
MOJIsIpHasi Macca, MaccoBasi 10/ XMMHUEeCKOTO 3/IeMeHTa B COeJUHeHUH, MOJISIPHBIN 00BEM, OKCHI,
KHCJI0Ta, OCHOBaHUe, COJib, 3/IEKTPOOTPULIATE/IbHOCTb, CTENIEHb OKUC/IEHUS], XMMUUeCKasi peakLiys,
K/laccuUKalys peakivii: peakliiyd COeJUHeHUs], peakliy Pa3/IoyKeHusl, peakliuy 3aMeleHus],
peakiuy oOMeHa, 3K30- ¥ SH0TePMUUYEeCKUe PeaKI[iH, TerIoBoi 3pdeKT peakiyu, siipo aToMa,
3JIEKTPOHHBIM C/I0M aToMa, aTOMHasi opOuTasb, paZiiyC aToMa, XUMHUYecKast CBSI3b, TIOJIIPHAst U
HeroJIsipHast KOBaJIeHTHas! CBsI3b, MOHHAsI CBI3b, NOH, KATUOH, aHUOH, pacTBOP, MaccoBast J0/1s
Bell[eCTBa (MPOLIeHTHAasi KOHLIEHTpaLYsl) B pacTBODE;

WITFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMUUeCKUX TMOHSITUN U MPUMEHSITh 3TH TMOHSITUS
TIPU OMMCAHUU Bell|eCTB U UX TpeBpalleHUi;

VICTI0/Tb30BaTh XMMUUECKYIO0 CUMBOJIMKY /ISl COCTaB/IeHUs1 (POPMY/T BELL|eCTB U YpaBHEHUM
XUMHYECKUX peaKLvi;

OTpe/ieJisATh BaJIeHTHOCTh aTOMOB 3/IeMEHTOB B OMHApHBIX COeJIMHEHUSIX, CTelleHb OKUC/IeHUsT
3/IeMEHTOB B OMHAPHBIX COEMHEHUSX, TIPUHA/ITIE)KHOCTD BEILeCTB K OTpe/ie/IEHHOMY K/1acCy



coeuHeHU 110 opmysiaM, BUJ, XUMUUeCKOH CBsi3v (KOBasleHTHasi U MIOHHAs1) B HEOPraHUYeCKUX
COeJMHEeHUSIX;

packpeiBath cMbICa [Teproanueckoro 3akoHa 1. 1. MeHerneeBa: eMOHCTPUPOBATh
MOHWMaHVe TIepUoiMYeCcKor 3aBUCHMOCTH CBOMCTB XUMUUECKUX 3/IEMEHTOB OT UX IOJIOKEHUS B
[Teproguueckoli cucTemMe, 3aKOHOB COXPaHEHHsI MacChl Bell|eCTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO Y4YeHHUs], 3aKoHa ABOrazipo;

OTTMCHIBATh U XapaKTepu30BaTh TabmmuHyto Gopmy Ileproguueckoii CUCTeMBI XUMUYe CKUX
3JIEMEHTOB: pa3/IMyaTh MOHITUS «IJIaBHasl roArpyrmma (A-rpymrna)» u «rmoboyHast noarpymra (b-
TpyIIa)», Masble ¥ OOMbIIMe TepUo/bl, COOTHOCHTH 0003HaUeHUsI, KOTOpPbIe NMEIOTCS B Tabmuie
«[Teprogunueckas cucreMa XMMHUYeCKHX 31eMeHToB /1. V1. MeHziesieeBa» C YMC/IOBBIMU
XapaKTepUCTHKaMU CTPOEHHS aTOMOB XMMHUUECKHX 3/IeMeHTOB (COCTaB U 3apsif sifipa, 001ijee Yncio
3/IeKTPOHOB M pacripefie/ieHre UX M0 371eKTPOHHBIM C/I0SIM);

K/IaCcCU(ULIMPOBAaTh XUMUUECKHe 3/1IeMeHThl, HeOpraHuueckue BellecTBa, XMMUuecKue
peakiyu (110 YKUC/Iy Y COCTaBYy Y4YaCTBYIOLIUX B PeaKLMK BelLeCTB, 110 TeIJIOBOMY 3P QeKTy);

XapaKTepr30BaTh (OMHUCHIBATh) 00IIe XUMUYeCKHe CBOMCTBA BeIleCTB Pa3/IMYHbIX K/IaCCOB,
MIOATBEPIK/asi ONMcaHue MpUMepaMy MOJIEKY/ISIDHBIX YPaBHEHUH COOTBETCTBYIOLLUX XMMUUECKUX
peaxLui;

MIPOrHO3UPOBATh CBOMCTBA BeLeCTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO COCTaBa,
BO3MO)KHOCTH TIPOTEKaHUs1 XUMHUUeCKUX MpeBpallleHri B pa3/IMuHbIX yCIOBUSX;

BBIUMC/ISITh OTHOCUTE/IbHYIO MOJIEKY/ISIDHYIO M MOJISIDHYIO MacChl BeL|eCTB, MaCCOBYIO [J0JIHO
XUMHYECKOro 371eMeHTa 1o ¢opmysie coeIMHeHHs], MaCCOBYIO JI0JIO BellleCTBa B pacTBOPE,
TIPOBOJMTh PACYETHI 0 YPaBHEHUIO XUMUUECKOU peakLvy;

TIPUMEHSITh OCHOBHBIE OIepaliiy MbIC/IUTE/IbHOM /1eATeIbHOCTU — aHa/lu3 U CUHTe3,
cpaBHeHUe, 000011jeH1e, CCTeMaTH3al1io, K/IaCCU(UKALIMIO, BbIsSB/IeHHe MPUUMHHO-CJ1e/ICTBeHHbBIX
CBSI3€eil — 711 U3yueHUsl CBOMCTB BellleCTB U XUMUUECKHX peakLvii, eCTeCTBeHHO-HayuHble MeTO/bl
TI03HaHUs — HaOsIrofleHre, U3MepeHre, MO/ie/TMPOBaHKe, SKCIIepUMeHT (peasbHbIM U MbIC/IEHHBIN);

CJ1e/10BaTh MPaBUJIaM T0/1b30BaHKsI XUMUYeCKOU TIOCY/[0M 1 1abopaTopHBIM 000py/[0BaHHEeM,
a TaK’ke MpaBuiaM oOpallleHusi C BellleCTBaMH B COOTBETCTBUU C MHCTPYKLIUSMU TI0 BBITIOJTHEHUIO
71ab0paTOPHBIX XMMHUUECKUX OITBITOB TIO ITOJIyYeHHIO U COOMPAHUIO ra3000pa3HbIX BeIleCTB
(Bogopo/za ¥ KUC/I0POZA), TIPUTOTOB/IEHHIO PaCTBOPOB C OTpe/ie/IEHHON MaCcCOBOM J10Jiei
PacTBOPEHHOIO BellleCTBa, MJIaHUPOBaTh U MPOBOAUTL XMMHUUECKHe SKCIIePUMEHTHI 110
pacrio3HaBaHUIO PaCTBOPOB Li{e/louel ¥ KUC/IOT C MOMOLbI0 MHAWKATOPOB (J1aKMYC, (peHON(PTaNenH,
MeTW/IOPaHX U [IpyTrue).

K koH11y 00yueHusi B 9 Kacce mpeiMeTHbIe pe3y/bTaTbl Ha 6a30BOM YPOBHE /I0/DKHBI OTPaXkaTh
copMHUPOBaHHOCTH y 00YUAIOIIMXCST YMEHHIM:

PacKpbIBaTh CMbIC/I OCHOBHBIX XUMUYECKUX MTOHATUN: XUMHUUECKHUI 3/IeMeHT, aToM,
MOJieKy/ia, NOH, KaTHOH, aHWOH, ITPOCTOe Bel{eCTBO, C/I0)KHOE Bell{eCTBO, Ba/IEHTHOCTb,
3/1eKTPOOTPHULIATE/IbHOCTh, CTeNIeHb OKUC/IeHUS, XMMHUYeCKasl peakLjsi, XuMruJecKasi CBs3b,
TeryioBo 3¢heKT peakuyu, MO/b, MOJISIPHBINA 00BEM, PacTBOP, 3/IEKTPOIUTHI, HEIJIEKTPOJIUTHI,
3/IEKTPOJIUTUUECKAsT IUCCOLMALIMs, peaKLIii MIOHHOTO 0OMeHa, KaTa/inu3aTop, XuMuueCcKoe
paBHOBecHe, 0OpaTuMble ¥ HeoOpaTUMble peaklii, OKIC/IUTeIbHO-BOCCTAHOBUTE/TbHBIE PeaKLUH,
OKMCJINTENb, BOCCTAHOBUTE/Ib, OKHUC/IEHUE Y BOCCTAaHOBJIEHUE, a/VIOTPONUs], aM()OTEpPHOCTb,
XUMHYecKasi CBsA3b (KOBasleHTHasl, MOHHasi, MeTa/l/InuecKas), KpUCcTayinyeckast peléTka, Koppo3us
MeTaJlJIoB, CI/IaBbl, CKOPOCTb XMMHU€ECKOM peakLiy, pe/iesibHO JonycTuMasi KoHueHTpauus [T/1K
BeIlleCTBa;

WJI/TIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUUECKUX TTOHATUN Y IPUMEHSITh 3TU MTOHITUS
TIpY OTMCaHWUY BellleCTB U UX MpeBpallleHui;

VICTI0/Tb30BaTh XMMUUECKYIO0 CUMBOJIMKY /ISl COCTaB/IeHUs1 (POPMY/T BELL|eCTB U YpaBHEHUM
XUMHYECKUX peaKLvi;

orpe/iesisiTb BaJIEGHTHOCTh U CTeTNeHb OKUC/IEHUS] XMMHUYEeCKHX 37IEMEHTOB B COeJMHEHUSIX
Pa3/IM4YHOrOo COCTaBa, IPUHA/JIeXKHOCTh BeleCTB K Orpe/ie/IeHHOMY K/1acCy COeIMHeHU 1o
(hopMmynam, BUJ, XUMAUYECKOW CBSI3U (KOBa/IeHTHasi, NIOHHAsI, MeTa/UInuecKast) B HeOpraHnye CKUx



COoeJMHEeHUsIX, 3apsi/i KOHA M0 XUMUUecKol ¢hopMyrie, xapakTep Cpe/ibl B BOZHBIX pacTBOpax
HEOpPraHWYeCKUX COeJMHeHU, TUM KPUCTa/UTMUeCKOW PelETKA KOHKPeTHOTO BelleCTBa;
packpeiBath cMbICa ITeproanueckoro 3akoHa 1. V1. MeHeneeBa U IeMOHCTPUPOBAThL €ro
TIOHMMaHHUe: OTMChIBaTh U XapaKTepu3oBaTh TabmuuHyto ¢hopmy [leproanueckoit ccTeMbl
XUMUYEeCKUX 3JIEMEHTOB: Pa3/IMyaTh MOHATHS «IVIaBHasl oArpyTa (A-rpyrmima)» U «1obouHast
noarpynmna (B-rpymnma)», Masbie 1 6o/blliKe Tepro/ibl, COOTHOCUTb 0003HAYeHUsI, KOTOpbIe
WUMEeIOTCS B TIepUOANYECKOH Tab/uIle, C UUC/IOBBIMHU XapaKTepPUCTUKAMU CTPOEHHST aTOMOB
XUMUYeCKUX 3/IeMeHTOB (COCTaB U 3apsif s/jpa, 001ijee UuMc/Io 31eKTPOHOB U pacrpesiesieHre Ux 1o
3JIEKTPOHHBIM CJI0SIM), 0OBSICHATH 00II[Fie 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 37IEMEHTOB U UX
COeJMHeHWH B TpejiesiaX MaJbIX ePUOZ0B U IVIaBHBIX MOATPYMIT C YUETOM CTPOEHUSI UX aTOMOB;

K/1accuuIMpoBaTh XUMUUeCKHe 3/1IeMeHThbl, HeopraHuueckue BellleCTBa, XUMUYeCcKre
peak1yu (110 YKMC/Iy Y COCTaBy Y4YaCTBYIOLIUX B PeaKLMM BelleCTB, 110 TeIIOBOMY 3(PQeKTY, Mo
V3MEHEeHUIO CTerleHell OKHC/IeHHsI XUMUUeCKUX 3/IeMeHTOB);

XapaKTepu30BaTh (OMUCHIBaTh) 00I1IMe U crieluduuecKrie XuMUUeCcKrle CBOMCTBA MPOCTHIX U
CJIOXKHBIX BellleCTB, MOATBeP K jasi OMrcaHre pUMepaMy MOJIEKY/ISIPHBIX U MOHHBIX YPaBHEHUM
COOTBETCTBYIOLMX XUMUUECKUX PeaKLUii;

COCTaB/ISITh yPaBHEHUS 3JIEKTPOIUTUUECKOM JUCCOLIMALIMM KUCJIOT, 11eJI0Uei U COJeu,
TIO/THbIe Y COKpallléHHbIe YDaBHEHUsI peaki[iii IOHHOTO 0OMeHa, ypaBHeHHs peakLvi,
TIOATBEPKAAIOIINX CyIleCTBOBaHKE TeHeTHUeCKOM CBsI3U MeX/y BellleCTBaMH Pa3/IMYHbIX KIaCCOB;

PacKpbIBaTh CYIIHOCTb OKMC/IUTEbHO-BOCCTAHOBUTE/IBHBIX PeakLyii OCPeCTBOM
COCTaBJ/IEHUS 37IEKTPOHHOTO OaslaHCca 3TUX PeaKIvii;

TIPOrHO3UPOBATh CBOMCTBA BeLECTB B 3aBUCHMOCTH OT UX CTPOEHMSI, BO3MOXKHOCTH
TIPOTeKaHUsI XUMHUUYeCKUX MpeBpallleHri B Pa3/IMUHbIX YCIOBUSX;

BBIUMC/ISITh OTHOCUTE/TbHYIO MOJIEKY/ISIDHYIO Y MOJISIDHYIO MacChl BeL|eCTB, MaCCOBYO [J0JIHO
XUMMUECKOT0 37ieMeHTa 1o (hopMyJsie coeJUHEHMsI, MaCCOBYHO JIO/IO BellleCTBa B PacTBODe,
TIPOBOJIMTh PACYETHI 0 YPaBHEHUIO XUMUUECKOU peakLvy;

co0OstroziaTh TIpaBUJIa TI0JTh30BAHMST XUMUUECKOU TIOCYZIOH U TabopaTopHBIM 000PYj0BaHHEM,
a TaK’ke MpaBusia oOpallleHusi C BelljeCTBaMU B COOTBETCTBUM C UHCTPYKLMSIMU TI0 BBITTOJTHEHUIO
71ab0paTOPHBIX XUMUUECKUX OIBITOB TI0 TIOTyUYeHUI0 U COOMPaHUI0 ra3000pa3HbIX BEIeCTB
(aMMMaka v yrieKrc/oro rasa);

TPOBO/IUTH PeakKiuu, Mo TBePKJatole KaueCTBeHHbIN COCTAaB pa3/TMUHbIX BelleCTB:
pacIio3HaBaTh OIMBITHBIM MYTEM XJIOpUJ-, OpomMu-, oAU -, KapboHart-, hocdar-, CUIMKaT-,
cynb(dar-, TUAPOKCU/I-MOHBI, KATUOHBI aMMOHHUS M MIOHBI U3yUYeHHbIX MeTaslyIOB, MPUCYTCTBYIOIIVE B
BO/IHbIX PaCTBOpax HEOPraHWYeCKHX BelleCTB;

TIPUMEHSITh OCHOBHbIE OTlepaljii MbICIUTeTbHON JesiTe/IbHOCTU — aHa/lu3 U CUHTe3,
cpaBHeHUe, 000011jeHe, CCTeMaTH3al[|io, BhIsIBIIeHHe IPUUMHHO-CJIe/[CTBEHHBIX CBSI3eM — Ji71s
M3yueHHsl CBOMCTB Bell[eCTB U XUMHUUYECKHUX peaKliii, eCTeCTBeHHO-HayYHbIe MeTO/[bl I03HAHUS —
HabJ/TrofleHre, U3MepeHre, MO/ie/TMpOBaHue, SKCIIePUMEHT (peasibHbIN U MBIC/IEHHBIH).



TEMATNYECKOE IIVTAHMPOBAHUNE

8 KJIACC

KosiuecTBO 4acoB (D/1eKTPOHHBIEe
Ne |[HanmeHoOBaHUe pasziesioB U TeM 11(poBbIe)
I1/T1 [IPOrpPaMMBbl Bcero KorrpomkHkie  [[IpaKTHyecke 0OpasoBaTesnbH

pPaboThHI pPaboThI bie pecypchi

Paa,qen 1. HepBOHaan'IbHBIe XHUMH4YeckKHre roHATHA

X uMus — BaykHas 00/1aCThb
1.1 jecTeCTBO3HAHUSA U TTPAKTUUECKOM 5 2
eATe/IbHOCTH Ue/I0BeKa

1.2 [BemjecTtBa 1 XumMryeckue peakiyud |15 1

Wroro no pasgeny 20

Paszgen 2. BaxkHeliive rpe/iCTaBUTe/IM HEOPraHUUeCKUX BeleCTB

71 Bo3nyx. Kucnopog. [Tousitre 06 6

" lokcuax

29 Boaopoga. [Tonsitve o kuciorax u 8 1
COMSIX

23 Boza. PactBopsl. [TonsiTre 06 5 1 1
OCHOBAHUSIX

24 (OcHOBHBIE K/1acChl HEOPTaHMUeCKHX | 1 1
CoeIMHeHUI

Wroro 1o pasgeny 30

Paznen 3. [Nepuoguueckuii 3akoH U [leproanueckasi cucteMa XMMU4eCcKUx syieMeHToB 1. U.
MengeneeBa. CTpoeHre aTOMOB. XrMHUeCKas CBA3b. OKHC/IMTe/IbHO-BOCCTaHOBUTE/IbHbIE
peakiuu

epUoANYeCKHN 3aKOH U
epuojryecKasl CuCTemMa

YMUUeCcKux 3r1emeHTos /1. M.
eHziesieeBa. CTpoeHue aTroMa

3.1

39 X muueckas cBga3b. OKHUC/IUTEe/IbHO- 8 2
"~ IBocCcTaHOBUTE/IbHbIE PeaKLIUU

Wroro 1o pasgeny 15

Pe3epBHoe Bpems 3

OBLUIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 68 > >




9 KJIACC

KosmuecTBO yacoB (O/1eKTpOHHbIe
Ne |[HaumeHOBaHMe pas3/e/ioB U 1upoBbIe)
/T [reM NporpaMMBbl Beero  [\OHTPO/BHBIE  [IPAKTMYECKHME  |aasopare e
paboThI paboThI becypCeI
Paszpgen 1. BemjecTBo 1 XxMuMuyeckue peakijuy
[ToBTOpEHUE U yTIyO/IeHue
1.1 BHaHWI OCHOBHBIX pa3fenoB |5 1
Kypca 8 k/acca
19 (OCHOBHBIE 3.’:1KOHOM€£)HOCTI/I 4
XUMUYEeCKUX peakLydi
DJIEKTPOIMTUYe CKast
1.3 |muccouuauus. Xumuueckue |8 1 1
peakLiy B pacTBOpax
Wroro o paszeny 17
Pasnen 2. HemeTtanibl U UX COeTUHEHUS
O0111as1 XapaKTepUCTHKA
2.1 XUMHUECKUX 37IEMEHTOB 4 1
VIIA-rpynmnel. ['anoreHst
OO111as1 XapaKTepUCTUKA
XHMHYeCKUX 3/ieMeHTOB VIA-
2.2 ) 6
rpyrmrbl. Cepa u eé
COeIMHeHNS
OO111as1 XapaKTepUCTUKA
XMMHAYECKUX 371eMeHTOB VA-
2.3 7 1
rpymrbl. A30T, pocdop u ux
COeIMHeHNUS
OO111as1 XapaKTepUCTUKA
24 XMMHAUECKUX 3JIEMEHTOB IV%— 8 1 2
PYNIbL. YIJI€POA, U KDeMHUM
1 X COeIUHEeHHs
Wroro 1o pasgeny 25
Pazgen 3. Metasibl U X COeIUHEHNS
3.1 |O6mwme cBolicTBa MeTa/lioB |4
39 BakHelillive MeTasl/ibl U UX 16 1 9
COeITMHeHUSI
Nroro o pasgeny 20
Paszen 4. Xumus 1 oKpyskarolas cpeja
41 Berriectsa U maTepuasl B 3
PKH3HU YesloBeKa
Nroro no pasgeny 3
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 4 v

[10 ITIPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE

8 KJIACC

No KosuecTBO 4acoB (D/1eKTPOHHBIEe

n/ (Tema ypoka KontposnbHble [[IpakTHueckue Hara [ppoELIe

. Bcero p p M3yueHUst Opa3oBaTe/bHbIE

paboTeI paboThI becypch

1 [IpenmeT xumuu. Ponb xvmuu B 1
PKM3HU yesioBeKa. Tena U BelllecTBa

’ [ToHsiTWe O MeTOAAaxX MO3HAHUS B 1
XUMUU
[TpakTuueckas pabora Ne 1

3 «[TpaBuna paboTel B 1aboparopuu u 1
MpUEMBI 0OpaltieHus C
1abopaTopHBIM 000pPYyIOBaHUEM»

4 UricTele BeljecTsa U CMeCH. 1
CriocoObI pa3ziesieHust CMecei
[TpakTrueckas pabota Ne 2

5 |«Pa3pmenenuve cmeceit (Ha npumepe |1
OUMCTKU [TOBaPEHHOM COJIN)»

6 [ATOMBI U MOJIEKYJIbI 1
7 X IMUYeCcKue 371eMeHThI. 3HaK! 1
CHUMBOJIbl) XUMUUECKHX 3JIEMEHTOB
8 [[IpocTble u C/10KHBIE BelljeCTBa 1

9 |ATOMHO-MONEKy/ISIpHOe yueHue
3aKOH ITOCTOSIHCTBA COCTaBa

10 PeLects. Xumuyeckasi popmyra. 1
[BajileHTHOCTb aTOMOB XMMHYe CKHUX
BJIEMEHTOB
(OTHOCUTe/IbHAsl aTOMHasl Macca.

11 |(OTHOCUTe/IbHAsS MOJIeKY/IIpHast 1
Macca

12 [MaccoBast 107151 XMUMH4YeCKOTro 1
p/leMeHTa B COeJUHeHUH

13 KosimuecTBo BeliectBa. Mosib. 1
MoJisipHas macca

14 Ddu3nuecKre U XMMUueCcKue 1
FIBJIEHUSI. XMIMUUeCKasi peakLus

15 [Tpu3Haku u yC/I0BUA [IPOTEKaHUs |
XUMHUYEeCKHUX peakLui

16 3aKOH COXpaHeHUs1 MacCChl BeIlleCTB. 1
X MMUYeCcKue ypaBHeHUs
BbrunciieHrs: KOM4ueCcTBa, MacChl

17 |BeliecTBa 1o ypaBHeHUsIM 1
XUMUUECKHX peakLyi
Knaccudukaiysi XumudecKux

18 |peakuuii (coerHeHUs, pa3/ioKeHus, | 1
BamelljeHHsI, 00MeHa)

19 M. B. JIoMOHOCOB — yu€HbIii- 1




bHIUK/IoTIeAuCT. O6001IeHre U
CHCTeMaTHU3alis 3HaHUH

20

KontposbHast pabota Nel 1o Teme
«BelllecTBa ¥ XuMuueCcKkue
[pEaKIIU»

21

Bo3nyx — cmech rasos. CocraB
BO3/yxa. Kuciopog — sneMeHT U
rpocToe BelecTBO. O30H

22

Dr3nyeckre U XUMHUUYeCKHre
CBOMCTBa KHC/I0poja (peakLyu
oKrCieHust, ropeHue). [TonsaTre 06
OKCHZAX

23

CriocoObl To/TyyeHHst KUC/I0pOZa B
TabopaTopyy 1 MPOMBILLIEHHOCTH.
[ I[pumeHeHue Ku1cIopoza

24

TeryioBoi 3(pheKT XxumMuueCcKom
peakivu, TIOHSITHE O
TepMOXHMHUeCKOM YPaBHEHHH,
DK30- 1 9H/I0TepPMUUECKUX peakiUsix

25

ToruBo (HedThb, yrosib U MeTaH).
3arpsisHeHHe BO3/yXa, CII0COObI ero
MpefoTBpallleHus

26

[TpakTryeckasi pabora Ne 3 o Teme
«[Tonyuenvie u cobupanuve
KMC/IOPO/ia, U3y4YeHHe er0 CBOWCTB»

27

[Bomopos — 3/1eMeHT U pocToe
BellleCcTBO. HaxoxzeHve B mpupoze

28

du3nueckre U XUMUJecKue
CcBOMCTBa Bogopoza. [IpumeHeHue
BOZIOpO/Zia

29

[ToHgTHe 0 KUC/IOTaX U COJIAX

30

Crioco6bI MosTyyeHust BOAOPOa B
laboparopuu

31

[TpakTuueckas pabora Ne 4 110 Teme
«[Tomyuenne u cobupanue
BOJIOPO/ia, U3yueHre ero CBOMUCTB»

32

[MonsipHbIi 00bEM ra3oB. 3aKoH
ABOrazpo

33

Boruriciienust 00b6Ma, KoIMyecTBa
Bel[eCTBa ra3a 1o ero U3BeCTHOMY
KOJTMUEeCTBY BeIlleCTBa WK 00BEMY

34

BrruricyieHrst 00bEMOB ra3oB I10
yPaBHEHHIO PeakKiiy Ha OCHOBE
BaKOHA OOBEMHBIX OTHOIIIEHHH ra30B

35

dusnueckre ¥ XUMUUe CKHe
CBOICTBA BO/IbI

36

CoctaB ocHoBaHuii. [ToHaTHe 00
MH/THKaTOpax

37

Bozia Kak paCTBOpPUTEIb.




HachlieHHbIe ¥ HeHaChILeHHbIe
pacTBOpbI. MaccoBast [0/
BelleCcTBa B pacTBOpe

38

[TpakTuueckas pabora Ne 5 110 Teme
«IIpurorosneHure pacTBOPOB C
oripe/ie/IEHHONM MacCOBOM oneit
[PAaCTBOPEHHOIO BellleCTBa»

39

KoHTponbHasi paboTa Ne2 1o Teme
«Kucnopog. Bogopog. Bona»

40

OKCH/BI: COCTaB, KaaccuduKalus,
HOMeHK/IaTypa

41

[TonmyuyeHue ¥ XUMHUYeCKHe CBOMCTBa
KIIC/TOTHBIX, OCHOBHBIX U
AM(bOTEPHBIX OKCU/IOB

42

(OCHOBaHMS: COCTAaB,
K1accrdUKalysi, HOMeHK/IaTypa

43

[TonyueHre ¥ XMMUUeCKUe CBOMCTBA
0CHOBAHUMI

44

KricnoThl: cocTaB, KiaccuduKaiys,
HOMEHK/IaTypa

45

[TosiyyeHre U XMMHUeCKHe CBOMCTBA
KHICIOT

46

Conu (cpefiHMe): HOMEHK/IaTypa,
Cr1oCcoOBI TIONTyYeHHs, XUMHUUe CKre
CBOMCTBA

47

[TpakTrueckas pabota Ne 6.
PerieHrie SKCriepuMeHTaIbHbIX
Basau 110 Teme «OCHOBHBIE KJIaCChl
HEeOpraHW4eCKUX COeUHEeHUN»

48

[eHeTHUeCKasi CBSI3b MEXY
K/TacCaMU HeopraHuueCKuX
COeIMHEeHUM

49

O600ITIeHNE ¥ CUCTEMaTU3aLIUS
BHAaHUM

50

KontposbHast paboTa Ne3 110 Teme
""OCHOBHBI€ KJIaCChl
HEeOpraHWYeCKUX CoOeUHeHM"

51

[TepBble MOMBITKYU K1acCHdUKaLUN
XUMUUECKHX 3/1eMeHTOB. [ToHsiTHe 0
rpyIirax CXOAHBIX 3/1eMEHTOB

52

[TeprioguyecKuii 3aKOH U
[Teppognueckasi cuctema
XUMUYeCKUX 3y1emeHToB . U.
[MeHnzeneeBa

53

[Teprozbl, FPYMIIbI, TOATPYTIIbI

54

CTpoeHue aToMOB. COCTaB aTOMHBIX
siep. M3oTomnel

55

CTpoeHue 3/1eKTPOHHBIX 000/10ueK
ATOMOB 371eMeHTOB [lepuoanueckoit




cucrteMsl /. 1. MenpieneeBa

56

X apakTepuCcTUKa XUMHUYeCKOTO
H/IeMEeHTa T10 ero MOJI0KeHUIO B
[Tepuioguueckoii cucteme /1. U.
[MeHnpeneeBa

57

3HaueHue [TeproarueCcKoro 3akoHa
17151 pa3BUTUS HAYKW U MPAKTUKU. /1.
1. MeH/iesleeB — yu€HbIN, rearor

1 TPa’KOaHUH

58

Pe3epBHbBIN ypoK. O60011eHHe 1
CuCTeMaTU3aLys 3HaHUH /
Bcepoccuiickasi IpoBepoYHast
paboTa

59

KonTponbHasi paboTta Ned 1o Teme
«CTpoeHue aroMa. XvMU4YecKast
CBs13b» / Bcepoccuiickast
MpoBepouHast paboTa

60

(31eKTpOOTpULIATeTbBHOCTh aTOMOB
XUMUUECKHUX 3JIEeMEHTOB

61

loHHass XUMHUeCcKas CBSI3b

62

[KopasteHTHas MOJIApHasA XUMHU4YeCKasd
CBA3b

63

[KopasteHTHas HeT10/IApHas
XIIMHYeCKas CBA3b

64

CTerieHb OKUC/IeHUS

65

(OKHCUTeTbHO-BOCCTaHOBUTE/TbHBIE
peakLyu

66

OKUCIUTENN U BOCCTaHOBUTEU

67

Pe3epBHBIN ypok. O6001eHEe 1
CCTeMaTH3aLysi 3HaHU 110 TeMe
«CTpoeHue aroMa. XvMUYecKast
CBA3b»

68

Pe3epBHBIN ypok. O0001eHEe U
CHCTeMaTHU3alis 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




9 KJIACC

Ne
1/
I

Tema ypoka

[KosmmuecTBO UacosB

Bcero

[KoHTpOJ/IbHBIE
paboThI

[IpakTUyeckue
paboThI

/laTa
13y YeHUs]

(D/1eKTpOHHBIe

[11(pOBLIE
oOpa3oBarebHbIE

pecypchbI

[lepriofyuecKrii 3aKOH.

[ [eprosnueckas cucrema
XUMUUeCKUX 3/1eMeHToB /1. 1.
MeHpeneeBa

3aKOHOMEPHOCTU B U3MEeHEeHU!
CBOWCTB XMMHUUECKHUX 3/IEMEHTOB
[TepBbIX TPEX [TEPUOL0B

Knaccudukanus 1 HOMeHK/IaTypa
HeopraHu4yeCKUX BelleCTB

Byibl XUMUUECKON CBSI3U U TUITbI
KpPUCTas//InueCKUX PeIféToK

KonTposibHasi pabota Nel 1o Teme
«[ToBTOpEHME U yrIyOneHre 3HAaHUN
OCHOBHBIX pasze/oB Kypca 8
K/IaCCa»

Kaccudukaiys XuMudecKux
peakLyi Mo pa3/IMuHbIM NPU3HAKaM

[IoHsTHE O CKOPOCTHU XUMUUEeCKOH
[pE€aKLIH. IToHsiTHE O TOMOT€HHLIX U
FeTEPOr€HHBbIX peaKLUAX

[ToHsSTHE 0O XMMHUUECKOM
paBHOBeCHH. PaKTOPBI, BIUSIOLIUE
Ha CKOPOCTb XUMHUYECKOW peakLu U
[10JIOYKEeHHEe XMMUYeCKOro
paBHOBECHSI

(OKHCUTETbHO-BOCCTaHOBUTE/IbHBIE
peakLu

10

Teopuist 371€KTPOUTHYE CKOU
nuccormaryy. CUbHbIE U cabble
5/IEKTPOTUTHI

11

l1oHHbIe YpaBHEHUS peakLuii

12

X1MHnueckue CBOKMCTBa KUC/IOT U
OCHOBAHMM B CBeTe Tpe/ICTaB/IeHUN
00 3/1eKTPOTUTAYE CKOU
nccoLaluu

13

X IMHUeCcKre CBOMCTBA COJIel B
CBeTe TIpe/ICTaBIeHUH 00
D/IEKTPO/TUTUYECKON IUCCOL[AAL[IN

14

[TonsiTHE O rUApOIU3e cosen

15

(O60011IeH1e ¥ CUCTeMaTU3aliust
BHAHUU

16

[TpakTuueckasi pabora Ne 1.

«PelieHue 3KCIIepUMEHTAJ/IbHBIX




3d1du»

17

KoHTponbHasi paboTa Ne2 1o Teme
«DIEKTPOTUTUYECKasl TUCCOIUALIHSI.
X“MHuecKre peakiiii B paCTBOPax»

18

OO111asi XapaKTepUCTUKA TalloTeHOB.
X1MHUyecKue CBOMCTBA Ha IpUMepe
X/10pa

19

X topoBogopoz. CossiHast KUC/I0Ta,
XUMUUeCKHe CBOMCTBA, Mo/ydeHue,
MpUMeHeHue

20

[TpakTryeckasi pabora Ne 2 1o Teme
«ITosy4yeHre COJISTHOM KUC/IOTHI,
3yueHne eé CBOMCTB»

21

BBIUKCIEHNS TI0 YPaBHEHUAM
XUMUUeCKUX PeaKI[Ui, eCIi OIH U3
peareHTOB IaH B U30bITKe

22

OO111asi XapaKTepUCTUKA 37IeMEHTOB
VIA-rpyrirbl

23

AJI/IOTPOITHBIE MOAU(DUKALIUY CepBbl.
Haxo)kieHre cepbl U eé coefluHeHUH
B NIpHpoJe. XMMUYeCcKre CBOKWCTBa
Cepbl

24

(CepoBOJ0OpOJ, CTPOEHME,
(br3rueckre U XUMHAYECKHEe
CBOMCTBA

25

Okcupbl cepbl. CepHasi KUC/IOTA,
(brznueckue U XUMHUYeCKHe
CBOMCTBA, MPUMeHeHHe

26

X YIMUYeCKue peakLuy, jexaliue B
OCHOBe TIPOMBIIIJIEHHOTO Criocoba
MOJTyUYeHUs] CEPHOM KUCJIOTHI.

X UMHUeCKoe 3arpsisHeHue
OKpYy>KaroLLel cpefibl COeJUHeHUSIMU
Cepbl

27

Bbiuric/ieHrie MacCOBOM 10/
BLIXOZIA TTPOAYKTA Peaki[uu

28

OO111ast XapaKTePUCTHUKA 3JIEMEHTOB
V A-rpyrinsl. A30T,
pacripocTpaHeHue B IIpUpoje,
(br3rueckre U XUMHAYECKHEe
CBOMCTBA

29

AMMUaK, ero (pusrueckue u
XMMUYeCKUe CBOMCTBA, TO/IyueHue u
MprUMeHeHre

30

[TpakTryeckasi pabora Ne 3 1o Teme
«[TonyueHre aMMHaKa, U3yueHue
ero CBOMCTB»

31

A30THast KUCJI0Ta, eé pusnueckKue u

XUMHUUeCKUe CBOUCTBA




32

l1criosib30BaHKe HUTPATOB U Cosielt
AMMOHMS B KaueCTBe MUHEePa/IbHbIX
yaoOpeHuid. Xumudeckoe
BarpsisHeHHe OKPY’Karolllell cpesibl
CoeJMHEHUsIMU a30Ta

33

Docdop. Okcup pocdopa (V) u
cbocdopHas kucaoTa, pusnyeckre u
XIMUUeCK/e CBOMCTBA, TIOTydYeHue

34

l1crionb30BaHue GocdaroB B
KaueCTBe MUHepa/IbHbIX Y00peHui.
3arpsisHeHre MPUPOJHOUN Cpe/bl
cbocharamu

35

Yrnepog, pacripocTpaHeHue B
npupoze, hbusndyeckue u
XUMUUeCKre CBOMCTBa

36

OKcUbl yriepoja, ux ¢pusndyeckue u
XMUUeCKre CBOMCTBA.
(OKosTornyecKre npobIeMsl,
CBsI3aHHbIe C OKCUA0M yriepoza (IV)

37

YTo/IbHAsA KHC/I0Ta U e€ Comu

38

[TpakTryeckasi pabora Ne 4 1o Teme
"Ilonyuenue yryiieKncaoro rasa.
KauecTBeHHasi peakiysi Ha
KapOoHaT-uoH"

39

[TepBOHAUaIbHbIE TTOHATHUS 00
OpraHUYeCKUX BelllecTBax Kak o
COeJMHEHUSIX yIyIepofa

40

[KpeMHHUIi 1 ero coeIMHeHUsI

41

[TpakTryeckasi pabora Ne 5.
PertieHre SKCriepUMeHTaIbHBIX
Bajlau 1Mo TeMe «BakHeMu1I1e
HeMeTaslIbl U UX COeUHEeHUSs»

42

KontposbHasti paboTa Ne3 110 Teme
«BakHeilirie HeMeTaslIbl ¥ UX
COeJUHEeHUA»

43

O011]as1 XapaKTepHCTHKA
XUMAYECKUX 3/IeMEHTOB —
MeTas/uIoB. MeTasiinyeckasi CBs3b U
MeTa/InyecKast KpUcTa/uiyeckas
peliéTka. Pr3nuecKre CBONCTBA
MeTaslIoB

44

XMruecKue CBOKMCTBa METaJl/IOB.
(D1eKTPOXUMHUYECKUM PsiJ
HarnpsKeHU MeTaslJiIoB

45

O61e criocoObl OTyUeHust
MeTasioB. CrijiaBbl. BeIuMC/IeHHs 10
ypaBHEHUSIM XMMHUUECKHUX pPeaKIyi,
eC/TA OJJVH U3 PeareHTOB COJIEPIKUT
MprMecu

46

[ToHsITHe 0 KOPPO3UX METAJIJIOB




47

[[]e/10uHbIe MeTa/l/Ibl

48

OKCHbI U TUAPOKCH/IBI HATPUS U
Ka/Tvist

49

[[ler0uHO3EeMeTbHBIE METaJlIbl —
Ka/TbL{AMA ¥ MarHui

50

BakHetlilie coelMHeHUs KabLUs

51

O600ITIeHNE ¥ CUCTEMaTU3ALIUS
BHAaHUU

52

PKECTKOCTB BOZIBI M1 CTTOCOOBI eé
yCTpaHeHUst

53

[TpakTryeckasi pabora Ne 6 1o Teme
' JKECTKOCTb BOJBI U METO/IbI €€
yCTpaHeHus"

54

A TFOMUHUN

55

AMQOTepHbIe CBOMCTBA OKCHJA U
ryupoKcHua

56

pKese3o

57

OKCU[IBI, TUAPOKCUBI U COJTH
presie3a (1) u »xenesa (III)

58

O60011IeHTe ¥ CUCTeMaTU3aLust
BHAaHUU

59

[TpakTrueckas pabota Ne 7.
PeliieHre SKCIIepUMEHTaTbHbIX
Bajiau 1o Teme «Ba)kHewuIme
MeTasUTbl U UX COeJMHEHUS»

60

BbruncieHys 10 ypaBHEHUSIM
XUMUUECKHX peaklyi, eC/Iu OfUH U3
peareHTOB JIaH B U30bITKe WU
COZlep>KUT TNpUMecH. BerurciieHus
MacCOBOM [10/I BbIXOZA MPOAYKTa
peakiuu

61

O60011IeHNe ¥ CUCTeMaTU3arust
BHAaHUU

62

KonTponbHasi pabota Ned 1o Teme
«BakHelI1I1e MeTaslIbl ¥ UX
COeTUHEHUS»

63

BelljecTBa U Marepuasbl B
[OBCe/IHeBHOW KM3HU YesloBeKa

64

X IMUYeCcKoe 3arpsi3HeHue
OKpYy>Katollel cpeibl

65

Po/ib XMMUU B pellleHUH
DKOJIOTMUe CKUX TIPo0/iemM

66

Pe3epBHLINM ypok. O6001eHEe U
CHCTeMaTHU3alis 3HaHUH

67

Pe3epBHLINM ypok. O6001eHEe U
CHCTeMaTHU3allis 3HaHUH

68

Pe3epBHBIN ypok. O0001eHEe U
CHCTeMaTHU3allis 3HaHUH




OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




[TPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIETATAM OCBOEHMS OCHOBHOM
OBPA30BATEJIbHOU ITPOT'PAMMBI

8 KJIACC
Kog o o
T [TpoBepsieMbie MpejMeTHBIE Pe3y/IbTaThbl 0CBOEHUSI OCHOBHOW 00pa3oBaTelbHON
MpOrpaMMbI OCHOBHOTO 00I1Iero 06pa3oBaHus
pesynbTaTa
1 [To Teme: «IIepBoHaua/sbHbIe XUMUYECKUE TIOHATHS»
PaCKpbIBaTh CMbIC/I OCHOBHBIX XUMWUECKUX TIOHATHIM: aTOM, MOJIEKY/1a,
XUMUUYeCKUN 3/1eMeHT, POCTOe BellleCTBO, CJIOKHOEe BellleCTBO, CMeCh
OJJHOpPO/JHAasi U HeOJHOPO/{Has1), BaJIEHTHOCTb, OTHOCUTE/IbHAsI aTOMHasi U
MOJIEKY/IsIpHasi Macca, KOJIn4eCTBO BelljeCTBa, MOJib, MOJISIPHasi Macca, MaccoBasi
1.1 107151 XMUU€eCKOT0 3/ileMeHTa B COeIMHeHUH, MOJISIPHBIN 00BEM, XUMUYecKast
peakiusi, KiaccuurKalys peakiyii: peakliui COeIMHeHNs], peakLiUU pa3/ioxKeHusl,
peakLMy 3amMelleHNs], peakLiii 0OMeHa, 9K30- U H/J0TepMUUeCcKHe PeakLivy,
TeryioBoit 3¢ deKT peakijuu, pacTBOP, MacCoBasi /10Jisl BelljeCTBa (TPOLeHTHAast
KOHL[€HTpALYs1) B pacCTBOpe
12 M/LTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUECKUX I:‘IOHHTI/II\/’I Y TIPUMEHSTh
STY MOHSTUS [PU OTNKMCAaHUU BEILeCTB U MX MpeBpallieHui
13 FICTIONIb30BATh XMMUYECKYIO CHMBOJHKY /71 COCTAB/IeHHS dbopMmyr BelljeCTB 1
ypaBHEHUIM XMMUYECKHX peakLii
1.4 PacKpbIBaTh CMBIC/T 3aKOHOB COXPaHeHHs1 MacChl BellleCTB, MOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKY/ISIPHOTO YUeHHs1, 3aKoHa ABOrazipo
1.5 OTIpe/iesisiTh Ba/IEHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COEAMHEHUSIX
16 K/1aCCU(QULIMPOBATh XMMUUeCKHUe peakLyy (110 YUC/Iy U COCTAaBy Y4YacCTBYIOLUX B
' peakiuu BelleCTB, TI0 TeTI0BOMY 3P deKTy)
1.7 BHIUMC/ISTH OTHOCHUTEIbHYIO MOJIEKY/ISIDHYIO M MOJISIDHYIO MaccChl BeLeCTB
1.8 BLIUKC/ISITH MaCCOBYIO JIO/IF0 XUMUUYECKOTO 3/ieMeHTa 1o ¢hopMy/ie coeIMHeHuS,
1.9 BHIUMC/ISTH MaCCOBYIO JIO/THO BeIlleCTBa B pacTBOpe
1.10 MPUMEHSITb eCTeCTBeHHOHAyYHbIe MeTO/IbI IT03HaHUs — Hab/ro/ieHre, N3MepeHue,
MO/le/IMpOBaHKe, SKCIIepUMEHT (peasibHbIN U MbIC/IEHHBIN)
2 [To Teme: «BakHeliiue rpeCcTaBUTe/IM HEOPraHUUeCKUX BeleCTB»
21 PaCKpbIBaTh CMBIC/T OCHOBHBIX XUMUUECKUX MIOHSATHM: OKCH/J], KUC/IOTa,
OCHOBaHUe, COJb
29 orpeie/IsiTh MPYHA/JIeXXHOCTD BeLeCTB K ONpe/ie/IEHHOMY K/1acCy COeIMHeHUH Mo
' chopmynam
2.3 K/1acCU(ULIMPOBaTh HeOpraHWYeCcKye BellleCTBa
XapaKTepU30BaTh (OMUCHIBATh) 00II[He XUMUUECKHe CBOHCTBA BEIeCTB
24 pa3/IMYHbIX K/1aCCOB, MOATBepXK/ast OMUCAHKe TIPUMepaMy MOJIEKY/ISPHBIX
yPaBHEHUM COOTBETCTBYIOLIUX XUMHUUECKUX peaKLui
MPOrHO3MPOBATh CBOKCTBA BeLeCTB B 3aBUCMMOCTH OT UX KaueCTBEHHOIO
2.5 COCTaBa, BO3MO)KHOCTHU TPOTeKaHUsI XUMHUUYeCKUX TpeBpallleHri B pa3InuHbIX
y CJTOBUSIX
(C/1eIoBaTh TIPaBUJ/IaM TI0/Tb30BaHUsI XUMUUECKOH MOCY/I0M 1 1ab0paTOPHBIM
0OOpyj0BaHKEM, a TaK)Ke TMpaBuiaM oOpallleHusi C BellleCTBaMH B COOTBETCTBUU C
2.6 MHCTPYKLIMSIMH T10 BBITIOJTHEHUIO JTA00PAaTOPHBIX XUMUYECKHUX OIBITOB T10

MOJTyueHH O ¥ COOMPaHKIO ra3000pa3HbIX BelllecTB (BOAOPO/a U KUCIOPO/a),

[MPUTOTOB/IEHUIO PACTBOPOB C OMpe/ie/IEHHOU MacCOBOM J10/1el PACTBOPEHHOTO




Bel[eCTBA, MJIAHMPOBATh U MTPOBOUTh XUMHUUECKHE FKCIIePUMEHTHI TI0
pacIio3HaBaHHUIO PACTBOPOB ILijejioueli ¥ KUC/IOT C TOMOIIBI0 HHIUKAaTOPOB
nakmyc, peHosndTanenH, MeTUIOPaHX U JpyTHe)

2.7 MPOBOJUTHL PACUEThI [10 YPaBHEHUIO XUMUUYECKOW peakL[uu
[To Teme: «Ileproanueckuii 3akoH U [lepriognueckasi cucteMa XUMUYeCKAX
3 biiemeHTOB [I. V1. MeHgeneeBa. CTpoeHre aTOMOB. XMMUUeCKasi CBSI3b.
(OKUC/IUTETbHO-BOCCTaHOBUTE/IbHBIE PeaKLIUN»
PaCcKpbIBaTh CMBIC/T OCHOBHBIX XUMUUEeCKUX TIOHATHM: IJPO aTOMa, 3/1eKTPOHHBIN
31 C/I0¥ aToMa, aTOMHasi OpOUTasb, pafiiyC aToMa, XMMHUeCKast CBsi3b, TIOJsSIPHAsI 1
HeT10/1sipHasi KOBaJleHTHas! CBS3b, 3/1eKTPOOTPULATe/IbHOCTb, MOHHAs CBSA3b, UOH,
KaTMOH, aHUOH, CTeNeHb OKUC/IeHUS
3.2 K/1acCU(ULIMPOBaTh XUMUUeCKHe 371eMeHThbI
OIMMCBIBATh U XapaKTepu30BaTh TabmuuHyto dhopmy Ilepuoanueckoii CUCTEMbI
3.3 XUMUUeCKHX 3/IeMEeHTOB: pa3/inyaTrh MOHSATHS «T7laBHast roArpyra (Arpymma)» u
«ro6ouHas rogrpymna (Brpyrma)», «Mabie» U «60/bIIe» Mepruo/bl
packpbiBaThk cMbIC [Teproanyeckoro 3akoHa [.U1. MeHeseeBa:
3.4 [IeMOHCTPUPOBAaTh MOHUMAaHUe MepruoiuueCKON 3aBUCUMOCTH CBOMCTB
XUMHAYECKUX 3/IEMEHTOB OT UX T0Jio)keHus1 B [leproguyeckoii cucreme
COOTHOCHUTBH 0003HAUEHUsI, KOTOpbIe UMeOTCs B Tabsuile «Ilepuoanueckas
35 CCTeMa XUMHYeCcKux yieMeHToB [1.V1. MeHesieeBa» C UAC/IOBBIMU
' XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XMMUUEeCKUX /IEMEeHTOB (COCTaB U 3apsi[
si7ipa, 0bIIlee YKC/IO 37IEKTPOHOB U pacIipeiesieHre UX 0 1eKTPOHHBIM CJIOSIM)
3.6 OTIpe/iesiATh CTETIeHb OKUC/IEHHS 37IEMEHTOB B OMHAPHBIX COeTUHEHUSIX
3.7 oTpesie/isiTh BUJ, XMMUUeCKOU CBSI3U (KOBaJleHTHasl M MIOHHAas) B HeOpraHu4eCcKux
COeIMHEHUSIX
9 KJIACC
Kopn, . o
HPOBEPEMOro [TpoBepsieMbie TIpeZIMETHBIE Pe3y/IbTaThl 0CBOEHUsI OCHOBHOM 00pa30BaTeIbHOM
[pOrpamMMbI OCHOBHOTO 0011]er0 00pa30BaHHUs
pesysbTrara
1 [To Teme: «BelllecTBO U XUMHUUECKask peakLvs»
PAaCKpPbIBAaTh CMBIC/I OCHOBHBIX XUMUUECKUX MOHSATUI: PaCTBOP, 37IEKTPOJIUTHI,
He3/1eKTPOJTUTHI, 3JIEKTPOJTUTUYeCKast TUCCOL[MALIYs, peaKL[ii MIOHHOTO 0OMeHa,
KaTaIM3aTop, XUMUUECKOe paBHOBeCHe, 0OpaTUMble U HeoOpaTUMbIe peaklivy,
1.1 OKUC/TUTE/IbHOBOCCTAHOBUTE/IbHBIE PeakLiy, OKUC/IUTe b, BOCCTAHOBUTEIIb,
OKHC/IeHHe U BOCCTaHOBJ/IeHUe, a/lJIoOTPOMusi, aM(pOTepHOCTb, XUMUYeCKasi CBSI3b
KOBaJIeHTHasi, IOHHasi, MeTaJ/lIuecKasi), KpUCTa/l/inueckast peliéTka, CrjiaBbl,
CKOPOCTb XUMUYeCKOW peakLuu
1.9 MJI/TFOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XUMUUECKUX l;[OHHTPIﬁ Yl TIPUMEHSTh
OTU MOHSATHS PY OMMCaHWU BeleCTB U UX MpeBpallleHUi
13 COCTaBJISATh YPaBHEHUS 3/IEKTPOIUTAYECKOW AUCCOLMALIMM KUCIIOT, Le/iouel U
' COJIeH, TIO/THBIE W COKPALEHHBIE YPaBHEHHs peakiuii HOHHOTO 0OMeHa
14 pacKpbIBaTh CYL[HOCTb OKWC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX PeaKLvii
' TOCpPe/ICTBOM COCTaBJ/IeHHsI 3/IEKTPOHHOTO OajlaHca 3TUX peakiyit
1.5 MPOBOJUTH PAaCUEThI [10 YPaBHEHUIO XUMUUYECKOW peakLuu
2 [To Temam: «HemeTasibl 1 X coefuHeHUs» U «MeTaslibl U UX COeJUHEHHSI»
71 XapaKTepr30BaTh (OMMCHIBATh) 00IIHe U crielfudruyecKrie XUMAUeCKle CBOMCTBA

[IPOCTBIX U C/IOKHBIX BEIeCTB, MOATBEPXK/as OIIMCaHKWe TIpUMepaMU




MOJIEKY/IAPDHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOHIINX XUMHUUYECKUX peaKL[I/Iﬁ

2.2

COCTaBJISATh YpaBHEHUSI peakLvii, TOATBEPKAAIOIINX CyLlleCTBOBaHHe
reHeTUUeCKOM CBSI3U MEX/y BelljeCTBAMU Pa3/IMUHbIX K/1aCCOB

2.3

MPOTrHO3MPOBAaTh CBOKCTBA BeIeCTB B 3aBUCUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTHU MPOTEKaHUsI XUMUYeCKUX TTPeBPALLieHU B pa3/IMUHbIX YCIOBUSIX

2.4

C/ieIoBaTh MpaBUJIaM T0JIb30BaHUsI XMMUYeCKOH MOCY/[0M 1 1abopaTOpHBIM
0OOpyZOBaHMEM, a TAaK)Ke IPaBU/IaM 00palleHusI C BeI[eCTBaMH B COOTBETCTBUM
C UHCTPYKLUSIMU TI0 BBITTOJTHEHUIO Ta00paTOPHBIX XUMUUECKUX OTBITOB 110
TO/TyYeHHIO ¥ COOMPAHKIO ra3000pa3HbIX BellleCcTB (aMMUaKa 1 YIIeKHUC/IOr0
rasa)

2.5

MPOBOAUTH peakiuu, MOATBEP>KAaoIIe KaueCTBeHHbI COCTaB Pa3/IMuHbIX
BeIL[eCTB: paclio3HaBaTh OIMBbITHLIM MyTEM XJIOpUJ-, OpoMu, noau 1, KapboHar,
ocdart, cunukar, cynbdar, THJpPOKCHANOHBI, KATUOHBI AMMOHWUSI, UOHBI
113yUeHHbIX MEeTa/l/IOB, IPUCYTCTBYIOLME B BOAHBIX PaCTBOpPaxX HeOPraHUueCKUX
BeIeCTB

[Io Teme: «XUMUSA U OKpyKarolLlas cpeza»

pacKpbIBaTh CMBIC/I OCHOBHBIX XUMHUueckux nousatui: I1/1K BemecTsa; koppo3us
MeTasyIoB

3.2

MPUMEHSITb OCHOBHBIE OTepaljiy MbIC/IUTE/TbHOM e TeIbHOCTU — aHaIu3 U
CHHTe3, CpaBHEHHe, 000011leHr e, CICTeMaTU3aluio, BbIsSB/IeHHE PUUUHHO-
C/1Ie[JCTBEHHBIX CBSI3ei — [/ U3y4YeHUs1 CBOMCTB BellleCTB U XUMUUe CKUX
peakIvii; eCcTeCTBeHHOHAayUHbIe MeTO/IbI TT03HAHUS — Ha0/IoleHre, U3MepeHue,

MO/|e/TMPOBaHKe, SKCIIePUMEHT (peasibHbIM U MbIC/IEHHBIN)




I[MTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHWA

8 KJIACC

Kog,

[TpoBepsieMblli 571IeMEHT COZlepKaHUs

1

HepBOHaLIa]'IBHbIe XUMHUeCKHe ITOHATUA

1.1

[Ipeamet xumMuu. Posib XMMUY B )KU3HU yesioBeka. XUMUs B cucTeMe Hayk. Tena u
BelllecTBa. PU3MUeCKHe CBOWCTBA BelljeCTB. ArperaTHoe COCTOSIHME BellleCTB

1.2

[ToHsiTHE O MeTOZaxX IMO3HaHUS B XUMUH. UnCThie BeljecTBa U cMecu. CriocoObl
paszeneHus: cMeceu

1.3

ATOMBI U MOJIEKY/Ibl. XMHYeCcKre 3/ieMeHTbl. CUMBOJIbI XUMUUECKUX 3/IeMEHTOB.
[TpocTbie U ClIOXKHBIE BellleCTBa. ATOMHO-MOJIEKY/ISIPHOE yUueHUe

1.4

Xumnueckasi popmysna. BareHTHOCTb aTOMOB XMMHUECKHX 3/1eMEHTOB. 3aKOH
[TOCTOSIHCTBA COCTaBa BelllecTB. OTHOCUTe IbHAs aTOMHast Macca. OTHocUTe/IbHas
MOJIeKy/IsipHas Macca. MaccoBas [0/11 XUMHAUYeCKOI'0 3/IeMeHTa B COeJUHeHU!

1.5

KonnuectsBo BeljectBa. Mosb. MosisipHast Macca. B3aumocBsi3b Ko/mMuecTBa, MacChbl U
urcIa CTPYKTYPHBIX eJMHUL] BelljecTBa. PacuéTel mo ¢opMysnaMm XMMUUYECKUX COeJUHEeHUI

1.6

dusnueckre U XUMAYeCcKue siBjieHrst. XUMHUUecKasi peakiysi U eé Mpu3Haku. 3aKoH
COXpaHeHHsI MaCcChl BeljecTB. XUMHUUecKre ypaBHeHUs1. Knaccuukanys Xummde cKUx
peakuLyii (coeJuHeHNs1, pa3/IoKeHusl, 3aMellieHus, 0OMeHa)

1.7

XMyue CK1il SKCIIepUMEHT: 3HAKOMCTBO C XHUMHUECKOM MOCY/I0H, C TTpaBuIaMy pPaboThI B
lTabopaTopuu 1 IpuéMamMu obpailleHusi ¢ 7abopaTopHBIM 000pyI0BaHUEM, U3yUeHre U
oricanvie (hU3MUeCKUX CBOKMCTB 00pa3i[0B HEOPraHUUeCKUX BelleCTB, Hab/roeHre
(br3nueckux (Ty1aBJeHHe BOCKa, TassHUe Jib/la, PACTHPaHMe caxapa B CTyIKe, KUTIeHUe U
KOH/|eHCall1si BOZIbl) U XMMUUeCKuX (TopeHre CBeuu, MpoKaarBaHie MeHOM MPOBOJIOKH,
B3alMO/IeliCTBYE MeJla C KAC/IOTOM) siBJIeHUi, HabmojeHre U onrcaHue TPU3HaKoB
MpOTeKaHWs] XUMUUeCKUX peaklvi (pa3/ioykeHUe caxapa, B3auMOo/|eliCTBIe CepHOU
KHCJIOTHI C XJIOpUIOM Oapwusi, pa3sioykeHue ruzipokcua Meau(Il) mpu HarpeBaHuH,
B3aMO/IEICTBHE JKeJie3a ¢ pacTBopoM cosu Meau(1l), usyueHue crioco60B pa3iesieHus
cMecel (C MOMOLbI0 MarHuTa, (PU/ILTPOBaHKUe, BbillapUBaHUe, AUCTHUJUISALIUS,
xpoMarorpadust), TpoBe/ieHHe OUHMCTKY ITOBAPEHHOM COJH, Hab/TFo/IeHre U OTTUCaHNe
pe3y/IbTaToOB MPOBe/IeHNs OMbITa, UWITHOCTPUPYIOLLEr0 3aKOH COXPaHeHUs1 Macchl,
co3/1aHre MoZiesielt MoJieKy/ (I11apOCTepKHEBBIX)

BayxkHeiine npeacTaBUTE/IM HEOPraHUYECKUX BeEIeCTB

2.1

Bo3nyx — cmech rasos. Cocras Bo3gyxa. Kuciopos — s/1eMeHT U IpoCToe BelecTBo.
HaxoxzeHre K1UC/I0poJa B Ipypoze, pr3nueckre U XUMUUeCKUe CBOMCTBA (peakLun
ropenusi). Okcuzpl. [Ipumenenne kucaopoga. CriocoOsl omyueHHst KUCJIOPO/a B
labopaTopuy U MpOMbILIEHHOCTU. KpyroBopot kuciopoza B ripupoge. O30H —
QJIJIOTPOMNHAast MOAU(UKALIKS KUCI0poJa

2.2

TerioBol 3peKT XMMHUUeCcKoM peakiu, TepMOXHMHUUeCKUe YpaBHeHHs1, 3K30- U
GH/I0TepMUYeCcKHe peakliy. TOM/IMBO: yro/b U MeTaH. 3arpsisHeHue BO3/lyXa, yCUIeHue
MapHUKOBOIO 3(P(eKTa, paspylieHrue 030HOBOIO CJI0S

2.3

Boopog — 37eMeHT 1 IpOCTOoe BelljecTBO. HaxoxkzeHre Boiopo/ia B IPUPO/e,
(br3rueckre U XUMUUECKHe CBOHCTBA, IPUMEHeHHe, CIIoco0bl motyueHus. KucioTel u
comu

24

MoyisipHbIii 06BEM ra30B. PacuéThl 110 XUMUUECKHUM YPaBHEHUSIM

2.5

Ddusnyeckue cBOKCTBa BOAbl. Boza kak pactBopuTesns. PactBopel. HaceijeHHble 1
HeHacChlllleHHbIe PaCTBOPBI. PaCTBOPUMOCTS BellleCTB B Bozie. MaccoBast [j0/1s1 BellleCTBa B
pacTBope. XuMH4eCKue CBOMCTBa BOAbl. OcHOBaHMs. Ponb pacTBOpPOB B IPUPOJiEe U B
PKU3HU yesioBeKa. KpyroBopoT BozbI B IIpUpOZe. 3arpsi3sHeHue IIpUpoAHbIX Bog. OxpaHa U




OUKCTKa IIPUPOAHBIX BOJ,

2.6

Knaccudukaiys HeopraHuueckux coefuHeHui. Okcuapl. Kinaccudukaiys oKCH/0B:
coneobpa3ytoliyie (OCHOBHbIE, KUC/IOTHBIE, aM(bOTepHBIE) M HeCOo/ie00pa3syrolue.
HomeHK/1aTypa okcuioB. @u3nueckre U XUMUUeCKre CBOMCTBA OKCUOB. [lonyueHue
OKCH/IOB

2.7

(OcHoBaHus. Kiaccugukaiysi 0CHOBaHMiA: 11[6/104M ¥ HEPaCTBOPHUMbIE OCHOBAHMSI.
HomenkiaTypa ocHoBaHUM. PU3nyecKre U XMMUYeCKUe CBOMCTBA OCHOBAHUM.
[TosiyueHre 0OCHOBaHUM

2.8

Kucnotel. Kiaccudukaius kuciaoT. HomeHknaTypa KUcaoT. @usuueckue U XuMuueckue
CBOMCTBA KUC/IOT. Psizl aktTrBHOCTH MeTasuioB H.H. beketoBa. [TosiyueHue KucaoT

2.9

Comu. HomeHksiatypa cosneid. @u3nueckre U XMUUeCKre CBOMCTBa cosel. [Tonyuenue
icosteit

2.10

['eHeTHUeCKas CBS3b MeXay KjlaCCaMK HeOopraHruueCKUX COE,E[I/IHEHI/Iﬁ

2.11

X MMUYeCKui SKCIIepUMEHT: KaueCTBEHHOe OrpeZie/ieHre Coflep>KaHus KUC/I0po/ia B
BO3JyXe, ToyueHre, cobupaHye, pacrio3HaBaHUe W M3y4yeHHe CBOWCTB KHUCIOPOZa,
HaO/roieHre B3aMMO/IeHCTBUSI BeIleCTB C KUC/IOPO/IOM U yCJIOBUSI BOSHUKHOBEHUS U
MpeKpaileHs TopeHus (Toykapa), 03HaKOMJIeHHe ¢ 00pa3ijaMH OKCHU/IOB 1 OTTUCaHKe UX
CBOMCTB, T0/TyueHue, CoOMpaHue, pacrio3HaBaHUe U U3ydyeHre CBOMCTB BOJIOPOZA
ropeHue), B3auMozencTBre Bofopoza ¢ okcugom Meau(1l) (Bo3MOXKHO MCIo/Ib30BaHUE
BUleOMaTepHasioB), HabmofeHre 00pa3LoB BellleCTB KOJIMUeCTBOM 1 MOJIb, MCC/Ie/JOBaHKe
0CcOOEHHOCTEH pacTBOPEHUsI BEIIeCTB C Pa3/IMUHON PaCTBOPUMOCTEIO, IPUTOTOBJIEHHE
PaCTBOPOB C orpe/ie/IéHHOW MacCOBOM /i0/ieii paCTBOPEHHOTO BellleCTBa, B3aUMO/eHCTBHe
BOJIbI C MeTaslylaMU (HaTpUeM U KajbLieM) (BO3MOXKHO UCMOIb30BaHKe
Br/leoOMaTepraoB), ONipeJie/ieHre PACTBOPOB KUCJ/IOT U 1e/loYeid C TIOMOLLIbIO
MHIMKATOPOB, UCC/IeJ0BaHWe 00pa3IoB HeOPraHMUeCKHX BeIleCTB Pa3/IMYHbIX K/1aCCOB,
HabrofieHre U3MeHeHHs] OKPACKU WH/IMKAaTOPOB B paCTBOPax KUC/IOT U IIje/iouei,
3ydyeHUe B3auMozencTBust okcruga meau(Il) c pactBopoM cepHOM KHMCIOTBI, KUCTIOT C
MeTaslJlaMH, peakiiii HelTpainu3aliy, MojlyueHre HepaCTBOPUMbBIX OCHOBAHUM,
BLITeCHEHMe OJHOTO MeTaJljia IPYTUM U3 PacTBOPa COJI, pellleHre SKCIepUMeHTaTbHbIX
Bajau 1o Teme «Ba)kHelIMe K/1acCbl HEOPraHUUYECKUX COeUHEHU»

[Tepuognueckuii 3akoH U [lepronnueckasi cucTema XUMUUeCKUX 37eMeHToB J1.1.
MenzeneeBa. CTpoeHHe aTOMOB. XUMHUUecKasi CBsA3b. OKHUC/IUTEIbHO-BOCCTaHOBUTE/IbHbIE
peakuu

3.1

[TepBbie MOMBITKY KIaCCU(PUKALIMM XMMUUeCKUX 371eMeHToB. [ToHsiTHe o rpymnmnax
CXOJIHBIX 371eMeHTOB (Ije/I0YHbIE U I1]eJIOUHO3eMeIbHbIe MeTa/l/lbl, Ta/IoreHbl, UTHEPTHbIE
rasbl). J7ieMeHTbI, KOTOpble 00pa3yroT aMoTepHbIe OKCU/bI U THAPOKCU/IbI

3.2

[Tepuoguueckuii 3akoH. [Teprogrueckasi cuctema XUMUUeCKUX 371eMeHToB 1. 1.
MenzeneeBa. KopoTkonepuoaHas v AJMHHONIepUoAHas hopMbl [Teprogueckoil CUCTeMbI
xumMudeckux 3eMeHToB [I.. MeHpeneeBa. [lepuogpl v rpynmbl. Pr3nueCcKuid CMbICT
[MOPsIIKOBOT'O HOMepa, HOMepOB IepUO/a U IPYIIILI 3/IeMeHTa

3.3

(CtpoeHue atoMoB. CocTaB aTOMHBIX sfiep. M30Tormbl. JneKkTpoHsl. CTpoeHue
B/IEKTPOHHBIX 000/104eK aTOMOB TepBbIx 20 XUMUUYeCKUX 71eMeHTOB [leproguueckoil
cuctems! [1.V1. MenzieneeBa. XapakTepyCTHKa XMMHAUECKOI'O 3/IeMEHTA I10 ero I10JI0’KeHU0
B [Teproguueckoii cucteme 1.11. MeHjeneeBa

3.4

3aKOHOMEpPHOCTHU U3MeHeHHs pafiiyca aTOMOB XMMUUeCKUX 3/1IEMEHTOB, MeTa/l/In4eCKUX U
HeMeTa/l/TMueCKMX CBOMCTB I10 TPyIINaM U neprojam. 3HaueHue [leproguueckoro 3akoHa
1 [Teproguyeckoil CUCTeMbl XUMUYECKUX 3JIEMEHTOB [I/Is pa3BUTHSI HAYKU U MPAKTUKU.
J1.1. MeH/ieneeB — YUEHBIN U IPaykIaHUH

3.5

X vMHueckasi cBsi3b. KoBasieHTHast (10/isipHasi ¥ HeroJisipHasi) CBA3b.

BJ'IEKTPOOTPI/IL[EITEIII)HOCTI: XUMHUECKUX 3/IeMeHTOB. MloHHas1 CBsI3b




3.6

CTeneHb oKHcaeHUsI. OKHC/INTe/TbHOBOCCTaHOBUTE/IbHbIE peakIuu. HPOHECCLI
OKMC/IEHUSI U BoccTaHoBAeHus1. OKHUC/IUTeNIN 1 BOCCTaHOBUTEIN

3.7

XUMUUeCKUI SKCTIepUMEHT: U3yueHre 00pas3iioB BeleCTB MeTasyIoB U HEMEeTaJlIoB,

B3alMO/IeliCTBHe TH/IPOKCH/A LIMHKA C PACTBOPAMU KUCJIOT U 11le/I0Ueid, IpoBeJieHHue

OMBITOB, WJTFOCTPUPYIOIIUX MPUMEPbI OKUC/IUTETbHO-BOCCTAHOBUTE/IBHBIX PeaKkLui
ropeHye, peakLiuy pa3ioKeHusl, COeJUHEHUS])

9 KJIACC

Koz

[TpoBepsieMblii 371eMEHT COZlep>KaHUS

1

BelijecTBo ¥ xumMuyeckas peakuus. IloBropenue

1.1

[Teprioguueckuii 3akoH. [Teprogrueckast cucTeMa XUMUUeCKUx 3eMeHToB 1. 1.
[MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMUUe CKUX
5/IEMEHTOB TI€PBbIX TPEX MePUOAOB, Kaus, Ka/lbLysl U UX COeJUHEHUN B COOTBETCTBUH C
M0/10KeHreM 371eMeHTOB B [leproanueckoi crcteMe U CTPOEHHEM UX aTOMOB

1.2

(CTpoeHue BelllecTBa: BUbl XUMUUECKOH CBsI3W. THIbI KPUCTA/VIMYECKHX PEeLIETOK,
BaBUCMMOCTb CBOMCTB Bell[eCTBa OT TUIMa KPUCTA//IAYeCKOM PELETKU U BUIa XUMHYe CKON
cBsi3u. Kiaccugukaiusi 1 HOMeHK/IaTypa HeopraHuyeCcKux BellecTB (Me>XyHapoJHasi U
TpUBHa/bHas). XMMUUYeCKUe CBOKCTBA BellleCTB, OTHOCALMXCS K Pa3/IMUHbIM K/lacCaM
HeopraHW4YeCKUX COeZJMHeHU, TeHeTuUeCKasi CBSi3b HEOPraHWUYeCKHX BellleCTB

1.3

Knaccudukaiyss XMMAYeCKUX peakLyii M0 pa3/IMuHbIM NpHM3HaKaM (10 YUCIY U COCTaBy
yUaCTBYIOIIMX B peakliy Bell[eCTB, 110 TerioBoMy 3(PdeKTy, 110 U3MeHeHUIO cTereHel
OKHC/IeHHSI XMMHUeCKHX 37IEMEHTOB, TI0 00PaTUMOCTH, T10 yYaCTHIO KaTaju3aTtopa). JK30-
1 SHAOTePMUUEeCKUe peakl[ii, TepMOXUMUUeCKUe ypaBHeHus1. [IoHATHe 0 CKOpPOCTH
XUMHAYECKOW peakLiun

1.4

[ToHsTie 06 06pPaTHMBIX ¥ HEOOPAaTUMBIX XUMHUUECKUX peaklusax. [ToHsATHe 0
rOMOTEHHBIX Y TeTePOTeHHBIX peakIiusaX. [IoHATHe 0 XMMUYeCKOM paBHOBeCHH. PaKTOpHI,
B/IUSTFOIL[E HA CKOPOCTb XUMHUUECKOUM PeaKLMH 1 MOJI0)KEHHe XUMHUUECKOTO PaBHOBECHS

1.5

(OKHC/TUTE/TbHO-BOCCTAaHOBUTE/TbHBIE PeaKIUH, 37IEKTPOHHbBINA 0a/laHC OKUC/TUTETHbHO-
BOCCTAaHOBUTENbHOM peakuu. CocTaB/ieHre ypaBHEHU OKHUCTUTETbHO-
BOCCTAaHOBUTEJILHBIX PeaKLMi C MCTO0/Ib30BaHUEM MeTOZA 3/IeKTPOHHOTO OajaHca

1.6

Teopuisi 371eKTPOMUTHYECKOM ANCCOLMALIUM. DIeKTPOIUTEI U He3eKTPOIUThI. KaThoHbI,
AQHMOHBI. MeXaHW3M JUCCOL[MALIU Bell[eCTB C pa3/IMUHbIMU BUAAMU XUMUUECKOM CBSI3U.
CreneHb auccouuarui. CuibHbIe U c/labble 3/1eKTPO/UThI. Peakiiii HOHHOTO 0OMeHa.
YcroBust mpoTeKaHUsI peakivii MOHHOTO 0OMeHa, TMOJIHbIe U COKPAI[EHHbIE HOHHBIE
ypaBHeHHs peakiuii. CBOMCTBa KHMC/IOT, 0OCHOBAaHHWM U COJIEH B CBeTe Ipe/ICTaBIeHH 00
HJIEKTPOIUTUYECKON Auccoryaliui. KauecTBeHHbIe peakiiuu Ha MOHBI. [ToHsITHE O
rUIpoJiv3e comeit

1.7

X MMIueCcKuii SKCIIepUMEHT: 03HaKOMJIeHUe C MOJIe/ISIMU KPHUCTa/VInYeCKUX PeIIéToK
HeopraHWYeCKUX BellleCTB — MeTa/IJIOB U HeMeTaslJIoB (rpadvTa 1 anmasa), CJI0KHBIX
BellleCTB (X/I0pU/ja HAaTpUs); UCCIeJOBaHUe 3aBUCMMOCTH CKOPOCTU XMMUUeCKOM peakLiun
OT BO3JeMCTBUS Pa3/IMUHBIX (PAKTOPOB; UCCIe0BaHUEe /IeKTPONPOBOAHOCTA PACTBOPOB
BeleCTB, MpoLiecca AUCCOLMALIMM KUCIIOT, 11e/iouel U coseld (BO3MOXKHO MCI0/Ib30BaHUE
BI/leOMaTepHasioB); TIPOBe/leHHe OTbITOB, UUTFOCTPUPYIOIIUX MPU3HAKHU MMPOTEKaHUS
peaxivii FOHHOTO oOMeHa (0Opa3oBaHMe 0CafiKa, Bblie/ieHue ra3a, 0Opa3oBaHUe BOJbI);
OTIBITOB, UJTFOCTPUPYIOIIMX ITPUMePbl OKUCTUTeTbHO-BOCCTAHOBUTE/TBHBIX PeaKLvi
ropeHue, peakijuu pas/oXKeHus, COe[MHeHMs); paclio3HaBaHUe HeopraHUuueCcKUX BeliecTB
C TIOMOILIBI0 KaueCTBeHHbIX PeakKLMii Ha MOHBI; pellieHre YKCIIePUMeHTa/IbHBIX 3a/1au

HeMeTannnel ¥ Ux coeqHeHUs

OO111ast XapaKTepUCTHKa rajoreHoB. OCoOeHHOCTU CTPOEHUSI aTOMOB, XapaKTepHbIe




cTerieHU OKucieHus. CTpoeHre U pu3nyecKre CBOMCTBA MIPOCTHIX BeIlleCTB — rajloreHoB.
X iMHueCcKre CBOMCTBa Ha MpUMepe xJjiopa (B3auMOIeCTBUe C MeTasl/laMU, HeMeTa/l/laMH,
[11esiouaMu). Xa0poBogopos. CosisiHast KUC/IO0Ta, XUMUUeCKHe CBOMCTBA, To/yYeHue,
npruMeHeHue. [lelicTBHe X/i0pa U XJI0POBOZOPO/ia Ha OpraHM3M YesioBeKa. BakHeliie
X/TOPUZbI M UX HAaXOXKJeHue B TIPUpo/ie

2.2

O011]as1 XapaKTeprCTHKA 3/1eMeHTOB VIA-rpytibl. Oco6eHHOCTH CTPOEHHST aTOMOB,
XxapaKTepHbIe cTereHu okucieHusi. CTpoeHue U (hr3nueckre CBONCTBA MPOCTHIX Bell[eCTB
— KMCJIOpOJa U cepbl. AJJIOTPOIHbIE MOAU(UKALIMU KUC/IOPO/a U Cepbl. XUMUYeCKre
cBOMicTBa cepbl. CepoBO/IOpO/l, CTPOeHUe, (pr3rueckre U XumMuueckue cBoicTBa. OKCU/IBI
Cepbl Kak MpeJCTaBUTeNN KUCIOTHBIX OKCUJ0B. CepHasi KUC/I0Ta, (U3ndyecKre U
XUMIUYeCKHe CBOMCTBa (00IMe KaK Tpe/iCTaBUTe IS K/lacca KUC/IOT U crieluduyeckue).
X1MHUyecKre peakijuy, JieXkallie B 0CHOBe MPOMBILIIEHHOTO CIIoco0a MoiyueHust CepHOM
KrC0ThI. [IprimeHeHrie. CoJii CepHOM KMC/IOThI, KaueCTBeHHas peakiiysi Ha Cy/ib(ar-uoH.
Haxo)xzeHre cepbl U e€ coeIMHeHUI B IpUpofe. XMMUUeCKoe 3arpsi3sHeHre OKpy»Katollei
Cpeibl COeJUHEeHUSIMU Cepbl (KUCIOTHBIE NOXK/AU, 3arpsi3HEHUe BO3AyXa U BOJOEMOB),
CTI0COOBI €T0 MpeI0TBPaIl[eHUs

2.3

OO111asi XapaKTepUCTUKa 371eMeHTOB V A-rpyrmbl. OCOOeHHOCTH CTPOEHHS aTOMOB,
XxapaKTepHble CTelleH! OKUC/IeHus. A30T, pacripocTpaHeHUe B Npupoze, pusrndyeckre u
XMHUecKue cBolicTBa. KpyroBopot a3ora B rpupoge. AMMUaK, ero ¢prsuuyeckue u
XMMHAYEeCKHe CBOMCTBA, Mo/IyueHue U npumeHeHuve. Coiyv aMMOHUS, UX (U3MUeCcKue U
XIMUUeCKHUe CBOWCTBA, TpUMeHeHre. KauecTBeHHasi peakijysi HA MOHbl aMMOHMS.
A30THast KMCJIOTa, eé roiydeHue, hbru3nueckre U XUMUUeCKre CBOMCTBa (00IIHe Kak
Mpe/CcTaBUTe sl Knacca KUCIOT U crieljuduueckue). Vcronb30BaHre HUTPATOB U COJiel
AMMOHMSI B KaueCTBe MUHePasbHbIX ynoOpeHuid. XvMrudeckoe 3arpsi3HeHre OKpY»Karolei
Cpe/ibl CoeJUHEHUsIMH a30Ta (KUC/IOTHbIE [JOXK/IY, 3arpsisHeHre BO3/yXa, T0YBbI U
BOJIOEMOB)

2.4

docdop, amnorpornHbie MoguduKaiuu docdopa, pusrueckre U XMMHUYeCKre CBOMCTBA.
Oxcup dhochopa(V) u pocdopHas Kucnora, pusnyeckre U XuMHUUYeCKre CBOMCTBaA,
nonyuenue. Vicnonb3oBaHue hochaToB B KAUeCTBe MUHEPA/IbHBIX YI00peHUIMA

2.5

O011]as1 XapaKTeprCTHKA 3/1eMeHTOB [V A-rpytimbl. Oco6eHHOCTH CTPOEHHST aTOMOB,
XapaKTepHbIe CTelleH! OKUC/IeHUsI. YT/iepo/l, a/lJIoTPOITHbIe MOAU(UKALIUU,
pacripocTpaHeHue B pupo/jie, prusnueckre U XUMHUYeCcKre CBOMCTBA. AZiCOpOLUs.
[KpyroBopoT yriepoja B nipupoge. OKCuzbl yriaepoaa, ux ¢u3nueckre U XuMuueckue
CBOICTBA, /IeliICTBHE Ha >KMBbIE OPraHK3MBbl, [10JIyUeHre U [IpUMeHeHne. DKOIornuecKue
npo6sieMbl, CBsI3aHHbIe C okcuzioM yriepozaa(IV); runoresa ro6asibHOTO TOTETIEHUS
K/TIMaTa; TTapHUKOBbBIN 3((eKT. YTo/ibHasi KUCI0Ta U eé CoJv, UX pusnueckue u
XMHUUeCKHe CBOWCTBA, TIOJTyUeHre U pruMeHeHne. KauecTBeHHasi peakijysi Ha KapOoHar-
MOHBIL. Vcriob30BaHNe KapOOHATOB B OBITY, MeJULIMHE, POMBIIIIEHHOCTH U CeJIbCKOM
XO351ICTBE

2.6

[TepBOHauabHLIE TTOHATHSI 00 OpraHMUeCKUX BelllecTBax Kak 0 COeJUHEHUsIX yIiepoja
MeTaH, 9TaH, 3TUJ/IeH, alleTWIeH, 3TaHoJI, VIMLIePUH, YKCyCHas KrucoTa). VIx cocras n
XUMUUecKoe cTpoeHue. [ToHsTHe 0 GMOIOTHYeCcK BayKHBIX BelllecTBaX: XKUpax, benkax,
yIJIeBOAAX — U UX POJIM B )KM3HU YesioBeKa. MarepuanbHOe eJMHCTBO OpraHUYeCKUX 1

HeopraHu4yeCcKUx CoeZJMHeHU!

2.7

KpemHWiA, ero (u3rueckre U XMMHUUeCKKHe CBOWCTBA, MOTyueHHe U IPUMEHEHHe.
CoeauHeHMst KpeMHUs B Tipupoge. Obiiue npefcrasienust 06 okcuze kpeMuusi(IV) u
KpeMHHeBOM KucoTe. CUTUKAThI, UX UCTIO/Ib30BAHUE B OBITY, MeAULIMHE,
MPOMBIILIEHHOCTH. Ba)kHelilllne CTpOUTebHbIE MaTepHasibl: KEPaMHKa, CTEKIIO, LIEMEHT,
OeToH, >kesie300eToH. T1pobeMbl 630MacHOTO KCTI0/IB30BaHUSI CTPOUTETBHBIX
MaTepH1asioB B MOBCEAHEBHOM XKU3HN

2.8

XMuueCK1il SKCIIePUMEHT: U3yueHre 00pa3ljoB HeOpraHNueCKUX BeleCTB, CBOMCTB




(COJISTHOM KHCJIOTBI; TTPOBe/ieHre KaueCTBeHHBIX PeaKI[|ii Ha X/IOPU/I-UOHBI U HabmoeHe
MPH3HAKOB MX TIPOTEKAHUSI; OTBIThI, OTPaKarolye Gpu3nuueckre U XUMUUYeCKHe CBOMCTBa
rajloreHOB U UX COeJJMHeHUH (BO3SMOXKHO MCIO/Ib30BaHUE BU/jeoMaTeprarsoB);
03HaKOMJIeHHe ¢ obpa3ijamMu XJIOpUIOB (ra/loreHU/10B); 03HaKOMJ/IeHHe C 0Opa3ijaMu Cephl
11 eé coeJMHEHUSIMU (BO3MOYKHO MCTIO/Ib30BaHUE BHZIeOMaTeprasioB); HaO/moqeHre
mporjecca oOyT/IMBaHUS caxapa Tof 1efCTBHeM KOHI[eHTPUPOBAHHON CepHOU KUCJIOTHI;
M3yueHre XMMUUeCKIX CBOMCTB pa30aBiIeHHOM CepHOW KUC/IOThI, TPOBeJeHHe
KaueCTBEeHHOM peaklUy Ha Cy/b(aT-uoH U HabmofieHre MPU3HaKa eé TpoTeKaHus;
03HaKOMJ/IeHHe C (pr3UYeCcKUMU CBOMCTBaMHM a30Ta, ocdopa v UX coeAuHeHUM
BO3MOJKHO MCIT0/Ib30BaHKe BHieOMaTeprasioB), 00pa3iiaMu a30THBIX U (hoChHOPHBIX
yIoOpeHuid; mosyueHre, coOrpaHye, pacrio3HaBaHUe U U3yueHre CBOMCTB aMMHaKa;
MpOBe/leHre KaueCTBeHHbIX peaki|uii Ha MOH aMMOHUs U (pocdaT-uoH U u3ydyeHue
MPY3HAKOB MX NIPOTEKaHUsl, B3aUMO/leHiCTBYe KOHL|EHTPUPOBAHHOM a30THOM KUC/IOTHI C
MeZibo (BO3MOYKHO MCIT0/Ib30BaHUE BHieOMaTepUasioB); U3yueHue Mojenei
KpUCTa/yIMueCKUX peliéToK anMasa, rpagura, (ysiepeHa; 03HaKOMJ/IEHHe C MTPOLeCcCoOM
@71cOpOLIMY PaCTBOPEHHBIX Bell[eCTB AKTUBUPOBAaHHBIM YIJIEM U YCTPOMCTBOM
MPOTHBOTa3a; MoyiyyeHre, coOMpaHue, pacrio3HaBaHUe U U3yueHre CBOMCTB YIIeKHUC/IOTO
rasa; IpoBe/leHre KaueCTBeHHbIX Peakliii Ha KapOOHaT- U CU/IMKAT-UOHbI U U3yUeHHe
MPY3HAKOB MX NIPOTEKaHUsI; 03HaKOMJ/IEHHe C TIPOAYKLMel CUTUKaTHOU
MPOMBILLIIEHHOCTH; pellleHre SKCIiepUMeHTa/TbHBIX 3a/jau 10 TeMe «BaxkHelme
HeMeTaslTbl M UX COe/IMHEeHUsI»

[MeTanibl ¥ X COeTUHEHHUs

3.1

OO111ast XapaKTePUCTHUKA XUMHUYECKUX 37IEMEHTOB — META/IJIOB HA OCHOBaHUU WX
nosioykeHust B [leprioanueckoli cucteMe XuMHUueckux neMeHToB [I.11. MeHeneeBa u
CTpoeHUs aroMoB. CTpoeHKe MeTa/l/IoB. MeTtasyinyeckas CBsi3b U MeTa/l/InyecKast
KPUCTa/I/TMuecKasi peliéTka. J/eKTPOXUMHUUYEeCKUN Psifi HalpsKeHU MeTaslioB

3.2

dr3nyeckre U XMMUUeCKHe CBOHCTBA MeTa/iioB. OOII1e criocoObl MoyYeHust MeTaslioB.
[ToHsiITHEe 0 KOPPO3WH MeTaslJIOB, OCHOBHBIE CTIOCOOBI 3alUThI UX OT KOppo3uu. CIijiaBbl
CTajb, YyTYyH, JIOPaTIOMUHNAN, OPOH3a) U UX MPUMeHeHHe B ObITY U MIPOMBIIITIEHHOCTH

3.3

[1]enouHbIe MeTasIbl: ONOXKeHHe B [Tlepronueckol cucTeMe XMMHUUeCKUX 3/IeMEeHTOB
/I.1. MeH/ienieeBa; CTpOeHUe UX aTOMOB; HaxOXzeHue B npupoze. dusnueckue u
XMMHAYEeCKHe CBOMCTBA (Ha MpyuMepe HaTpus U Kaiausi). OKCH/bl U THAPOKCUBI HAaTPUSl U
Ka/usi. [IppmMeHeHue 111e/I0UHbIX MEeTalJIOB U UX COeUHEeHUN

3.4

[[]es10uHO3eMe/IbHbIe MeTaslIbl MarHUM U Ka/lbLWi: TojioykeHre B [Teprogruueckoit
CCTeMe XUMUYeCKux 3yeMeHTOB [I.11. MeH/eneeBa; CTpOeHUe UX aTOMOB; HaXOXeHe B
npupoge. Pusnueckre U XMMHUYeCKre CBOMCTBAa MarHus 1 KanbLus. BaxxHelme
COeIMHEHUS KaJTbITHsI (OKCHZI, TUJIPOKCH]], COMN). ZKECTKOCTD BOJIBI M1 CITOCOOBI €
yCTpaHeHUst

3.5

ArOMUHUN: TToIoKeHUe B [leproanueckol crucTeMe XUMMUYeCKUX inemMeHToB [.U.
eH/iesieeBa; CTPOeHMe aToMa; HaxoXJeHue B pupoge. Pusnueckre U XUMUYeCcKHe
BOMCTBa a/ltOoMUHUsI. AMQOTepHbIe CBOMCTBA OKCH/Ia U TUAPOKCH/IA aTFOMUHUS

3.6

R;enem: nosiokeHue B [leproanueckoli cucteMe XMMUUeCKUX syieMeHTOB [1.1.
eH/lesieeBa; CTpOEHHUe aToMa; HaXxoXKJeHre B rpupoge. Prsnueckre 1 XUMUUYeCKHe
CBOMCTBA >Kesie3a. OKCUbl, TUAPOKCUABI U conu kene3a(Il) u xxene3a(Ill), ux cocras,
CBOVICTBA Y MOTyYeHHUe

3.7

X MUUeCcKHil SKCIIEPUMEHT: 03HaKOMJIeHHe ¢ 0bpa3siiaMy MeTaJlJIOB U CIIJIaBOB, UX
(br3rueCcKMY CBOMCTBAMU; U3yueHHe pe3y/bTaToB KOPPO3UU MeTaslIoB (BO3MOXKHO
MCTIO/Tb30BaHKEe BU/IeOMaTepraoB), 0COOEHHOCTel B3aMO/IeHCTBHS OKCH/Ia KaIbLIUs U
HaTpUsi C BOAOM (BO3MOXKHO MCTIOIb30BaHUEe BU/leOMaTeprasioB); UCC/Iej0BaHe CBOMCTB
PKECTKOM BOJIBI; TIPOIieCca rOpeHus »Kejie3a B KUCI0pozie (BO3MOKHO HCIT0/Ib30BaHHE
BliZileoMaTepraioB); MPHU3HAKOB MPOTeKaHUs KaueCTBEeHHBIX peakKlivii Ha MOHBI (MarHus,




KasTbLUs1, aJTFOMUHUS, [IUHKA, >keste3a(Il) u xxenesa(IIl), meau(Il); HabmoneHue u
OIMCaHre TPOLIeCCOB OKpalllMBaHUs MJlaMeHd MOHAMU HaTpusl, Kaaus U Ka/lbLus
BO3MOXXHO MCII0/Ib30BaHKE BH/leOMaTepUasioB); UCCaejoBaHe aM(OTePHbBIX CBOWCTB
rMJpOKCH/A aFOMUHUS U TUAPOKCU/A LIMHKA; pellleHue SKCIIepUMeHTa/IbHbIX 3a/au o
TeMe «BakHelme MeTasuibl U UX COeUHEHUS»

X UMUS U OKpYy>Karolljas cpefia

4.1

HoBkle MaTepHraJ/ibl U TEXHOJ/IOTHH. BEH_IECTBa " MaTepuaJibl B HOBCQAHEBHOﬁ JKU3HHU
Ue0BeKa. XUMMSA U 310pOBbE. be3onacHoe ncnonb3oBaHue BeleCTB U XUMHUUYECKUX
peaKL[I/If/i B 6bITy. HepBaﬂ MoMoIb IIpHU XUMHUYECKHX O0XKOr'daX W OTPABJ/IEHUAX

4.2

(OCHOBBI 5K0JIOTMUeCKOW FPaMOTHOCTH. XUMUUECKOe 3arpsi3HeHre OKPY Karolleil cpe/ibl
[11K. Ponb XMuM B pelieHNH 3K0I0rudecKkux rpobnem. [TpupogHbie HCTOUHUKA
yT/IeEBOJOPO/OB (YT0JIb, MPUPOAHBIH ra3, HedTh), MPOAYKTHI UX Tlepepab0TKH, UX POJb B
OBbITY ¥ TPOMBILITIEHHOCTH

4.3

X MHUUeCKUi SKCTIepUMeHT: u3yueHue 00pa3lioB MaTeprasioB (CTeKIIO, CIIaBbl MeTaJlJIOB,
MO/IMMEepHbIe MaTepuasbl)




IMTPOBEPAEMBIE HA OI'D I10 XMW TPEEFOBAHUSA K PE3Y/IFTATAM OCBOEHNA
OCHOBHOI OBPA3OBATEJIEHOM ITPOI'PAMMBI OCHOBHOT'O OBIIET'O

OBPA3OBAHNA

Kog,
TIPOBEPSIEMOT0
TpeboBaHUs

[TpoBepsieMbie TPeOOBAHUS K TIPEMETHBIM pe3y/ibTaTaM 0a30BOr0 ypOBHS
O0CBOEHHUSI 0CHOBHOM 00pa30BaTe/IbHOM ITpOrpaMMbl 0CHOBHOTO 00I1Iero
oOpa3oBanHust Ha ocHOBe OT'OC

1

[ Ipencrasienue:

1.1

0 TI03HABaeMOCTH SIBJIEHUI TIPUPO/IbI, TOHUMaHHe 00beKTUBHOW 3HAYMMOCTH
OCHOB XMMMUECKON HayKU Kak 00/1aCT COBPeMEeHHOT0 eCTeCTBO3HaHUs,
KOMITOHEHTa 0011[el Ky/bTyPhI M ITPAKTUUECKOM [ieTe/IbHOCTH YesloBeKa B
yC/IOBUSIX COBPEMEeHHOT0 0011leCTBa; TOHUMaHKe MeCcTa XUMUU CpeJiu IPYTUx
eCTeCTBEHHbBIX HayK

1.2

0 Hay4YHbIX METO/aX MO03HAHMS, B TOM UMCJIe SKCTIepUMeHTalbHbIX U
TeopeTHUeCKUX MeTOZax UCCIe[0BaHUs Bell|eCTB U M3yUYeHUsl XUMUYeCKUX
peakLyii; yMeH1e UCI0JIb30BaTh MOZeH [jisi 00bsiCHEHUSI CTPOeHUsI aTOMOB U
MOJIEKY/T

1.3

0 cepax npodeccroHabHON JesiTeTbHOCTH, CBSI3aHHBIX C XUMUEU U
COBpEMEHHbIMU TeXHOJIOTUSIMU, OCHOBAaHHBIMU Ha [JOCTKEHHUSIX XMMUUeCKON
HayKH, UTO MO3BOIUT 00yYarOL[MMCSI pacCCMaTpPUBaTh XUMUIO Kak cdepy CBoeid
Oymy1ieit mpodecCcHoHaMbHOM e TeTbHOCTH U C/le/IaTh 0CO3HAHHKINM BEIOOD
XMMUM KaK MPOo(UILHOTO TIpeZiMeTa TpH repexo/ie Ha ypOBeHb CPe/IHero
oO111eTO 0Opa3oBaHUs

BJ'IaAEHI/Ie CHCTEeMOM XMMHMUYEeCKUX 3HAaHUI U yMeHHe TIDUMEHATb CUCTEMY
XMMHUUYeCKUX 3H8HHI>1, KOTOpadA BKJ/IIOUAeT:

2.1

Ba)KHENIIe XUMUYeCKUe MOHATUS: XUMUUeCKUW 3/IeMeHT, aTOM, MOJIeKy/a,
BeILleCTBO, IPOCTOE U CJIOKHOE BellleCTBO, OHOPO/IHAs ¥ HEOAHOPOAHAsA CMeCh,
OTHOCHTE/IbHbIE aTOMHAs U MOJIeKYJIsIpHasi MacChbl, KOJTMYeCTBO BellleCTBa, MOJIb,
MOJISIPHAsT Macca, MOJISIPHBIN 00BEM, OKCH/I, KAC/IOTa, OCHOBAaHUE, COJTb
CpefHsis), XMMUUeCcKas peakLiysi, peakLjui COeIMHeHNs], peakL|UU pa3/ioXKeHus,
peakIiy 3amMelrieHus], peak i 0OMeHa, TerioBoi 3(h(deKT peakLyu, 3K30- U
PH/I0TePMUUYECKYe peakLiiy, pacTBOP, MacCoBast [0/l XMMUYEeCKOr0 3/1IeMeHTa B
COeJMHeHNH, MaccoBasi J0/1s1 U MPOLIeHTHas! KOHL|eHTPAallKs BelljeCTBa B
pacTBope, S/Ip0 aroMa, 371eKTPOHHBIN C/101 aTroMa, aToMHast opOuTasb, paguyc
ATOMa, Ba/IleHTHOCTb, CTeNIeHb OKUC/IeHUs, XUMUYeCKasi CBsI3b,
H/IEKTPOOTPULIATeIbHOCTD, ITOJISIPHAst U Herlo/sipHasi KoBa/IeHTHasi CBsI3b, MOHHAs
CBSI3b, METa/l/INYeCKasi CBsI3b, KPUCTA/I/IMUECKAs pelléTka (aToMHasi, NOHHas,
MeTasl/IuecKasi, MOJIeKy/IsipHasi), MOH, KaTUOH, aHUOH, 3/IeKTPOJIUT U
He3/IeKTPOJIUT, 3IeKTPOJIMTHYeCKast JUCCOLMALIYs, peakLii HOHHOTO 0OMeHa,
OKUC/IUTE/IbHO-BOCCTAaHOBUTE/IbHBIE peaKL[y, OKUCIUTE/b U BOCCTAHOBUTEJIb,
OKMCJ/IeHVe U BOCCTaHOBJIEHUE, 3/IeKTPO/IN3, XMMUUeCKOe paBHOBeCHe,
oOpaTrMble ¥ HeoOpaTHMble peakKl[ii, CKOPOCTb XUMHUeCKOW peakLvy,
KaTasvsaTtop, II/JK, Koppo3us MeTasios, CrijiaBbl

2.2

OCHOBOMO/IArarolye 3aKOHbl XUMHUM: 3aKOH COXPaHeHHs1 MacChl, epuouyeCcKui
BakoH [I.V1. MeHjeseeBa, 3aKOH ITOCTOSTHCTBA COCTaBa, 3aKOH ABOraipo

2.3

TeOpUH XUMHUU: aTOMHO-MOJIEKY/ISIpHasi TeOpHsl, TeOPUSl 3/IEKTPOJIUTHYE CKOM
nyrcCcoLMaLiiu

BnasieHre 0CHOBaMU XMMHYeCKOW IPaMOTHOCTH, BK/THOUAOLL|ei:

3.1

YMeHMe IMTPABHU/IbHO MCII0/Ib30BATh M3yUE€HHbIE BelljeCTBd U MaTepHaJibl (B TOM

ULC/ie MUHEDAJ/IbHbIE y,[[O6p€HI/ISI, METaJ/lV/Ibl U CIlJIaBbI, ITPDOAYKTEL nepepa60TK1/I




MPUPOAHBIX NUCTOYHUKOB yT/IeBO/IOPO/IOB (YIVIsl, IPUPOIHOTO Tra3a, He)TU) B
OBITY, CebCKOM XO3SICTBe, Ha TIPOU3BO/ICTBE U TIOHUMaHWe 3HaueH!sl )KUPOB,
Oe/TKOB, YI/IeBOZIOB /Il OpraHr3Ma 4esioBeKa; yMeHHe TIPOrHO3UPOBAaTh BIUSHHE
BeIlleCTB U XMMUUEeCKUX MPOL|eCCOB Ha OPraHU3M uesioBeKa U OKPY>KaloLLyH0

[IPUPOSHYIO Cpesly

yMeHVe UHTerPUPOBaTh XUMHUYeCKHe 3HaHUsI CO 3HAHUSIMU [IPYTUX YUeOHbIX

3.2
MpeJMeTOB
Ha/Ture orbiTa paboThl C Pa3/IMYHBIMU UCTOUHHUKAaMU WHGOPMALIMU 110 XUMHUU
3.3 HayyHasi U Hay4YHO-TIOMY/IsipHast JIMTepaTypa, CJI0OBapH, ClIPaBOYHUKH,
MHTEPHeT-peCypChl)
yMeHKe 00beKTUBHO OLIeHUBaTh MH(POPMAI[UIO O BeIl[eCTBaX, UX MPeBpaIlieHusIX
34 11 PaKTUYeCKOM MPYMEeHeHUHN U yMeHUe WCII0/1b30BaTh eé /Jisl pelleHust
yueOHO-TI03HaBaTe/TbHbBIX 3a/jau
BnasieHre 0CHOBaMU MOHSATHUMHOTO arrapara U CMMBOJIMUYECKOTO $13bIKa XUMUU
4 /151 cocTap/ieHUs1 GOpMY/T HeOpraH|UeCKUX BelleCTB, YPaBHEHUM XUMUUeCKUX
peakiyii; ocHoBaMu xuMuueckot HoMeHK/1aTypbl (IUPAC 1 TpuBHaIbHOMN)
YMeHue 0OBSICHITH CBSI3b TIONIOXKEHHMS /ieMeHTa B Ileproanueckoii cucteme ¢
5 UKC/IOBBIMU XapaKTePHUCTUKaMU CTPOEHUSI aTOMOB XUMUYECKHX 3/IEMEHTOB
COCTaB | 3apsifi Apa, 0011jee YHUC/IO IeKTPOHOB), pacrpeie/IeHHeM 3eKTPOHOB
10 SHEpreTUYeCKUM YPOBHSIM aTOMOB TePBBIX TPEX MepUO/0B, Kaaus U Ka/lbLs
[IpencraB/ieHre O MEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUYeCKUX
6 H/IEMEHTOB (paJyC aToMa, 3/1eKTPOOTPULIATEIbHOCTh), TPOCTBIX U CJIOKHBIX
BeIeCTB OT MOJI0XKeHUs1 37ieMeHTOB B [leproanueckor cucteMe (B MasbIx
eproiax Y I7IaBHbIX MMOATPYyNNax) U 31eKTPOHHOTO CTPOeHUs aToMa
7 YmeHMe KiaccubuUIMpOBaTh:
7.1 XIMUYECKHe 3JIeMEeHThI
7.2 HeopraHuyeckye BellecTsa
7.3 XUMUYeCKHe peakluu
8 YMeHue orpe/enaTh:
8.1 Ba/IEHTHOCTb U CTeTeHb OKUC/IeHUS] XUMUYeCKHX 37IeMEeHTOB, 3apsi/ MOHa
8.2 BI/l XUMUUECKOM CBSI3W U TUIT KPUCTA/JTMUeCKON CTPYKTYPbI B COeJUHEHUSIX
8.3 XxapaKTep Cpe/ibl B BOJJHbIX paCTBOpPax BelleCTB (KMC/IOT, OCHOBAHUM)
8.4 OKHCJIMTEeJIb U BOCCTAHOBUTEIb
9 YMeHMe xapakTepu30BaTh (GU3nUecKrie U XMMHUYeCKre CBOMCTBA:
9.1 MPOCTHIX BelllecTB (KUCIOPO/, 030H, BOAOPO, TpaduT, ajiMa3, KpeMHHUI, a3oT,
’ chocdop, cepa, x/10p, HaTPHUH, Kaui, MarHui, KaJbLUi, aTFOMUHUM, yKese30)
C/IOKHBIX BELeCTB, B TOM UKCJ/Ie UX BOAHBIX PAaCTBOPOB (BOJa, aMMUaK,
XJI0POBOJIOPO/I, CEPOBOAOPO, OKCUBI U TUAPOKCUABI MeTasuioB [-ITA rpyrm,
9.2 mtomunust, Mmeau (I1), umska, >xene3sa (II u III), okeuawt yrnepoga (I u IV),
KpeMHust (IV), azora u pocdopa (111 u V), cepol (IV u VI), cepHucras, cepHasi,
Q30THCTas1, a30THas1, hocdopHasi, yronbHasl, KpeMHHeBasi KUCI0Ta U UX COJIN)
[POrHO3MPOBAaTh U XapaKTepu30BaTh CBOMCTBA Bel[eCTB B 3aBUCUMOCTH OT UX
9.3 COCTaBa M CTPOEHUs], TPUMEeHEeHHe BellleCTB B 3aBUCUMOCTH OT UX CBOUCTB,
BO3MO>XHOCTb TIPOTEKaHUsI XUMHUUYECKHX MPeBpallleHni B pa3/InyHbIX YCI0BHUSAX
10 YMeHue coCTaB/sITh MOJIEKY/ISIPHbIE M MOHHbIE YPaBHEHUS peaklii, B TOM
urce:
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKHC/TUTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKIuit




10.3

MJITFOCTPUPYIOIUX XMMHYeCKUe CBOMCTBA U3yUeHHBIX K/1aCcCOB (TCPYTII)
HeopraHW4yeCcKHX BelleCTB

10.4

[TOATBEPKAAIOIIMX TeHETUYECKYIH0 B3daMMOCBA3b MeXy HUMU

11

YMeHUe BLIYUC/IATH (TIPOBOJUTH PACUETHI):

11.1

OTHOCHUTE/IbHYIO MOJIEKY/IAPHYIO Y MOJIAPHYIO MaCChI BelljeCTB, MaCCOBYIO /10/TF0
XMMHWUYECKOr'o 3/1IeMeHTa B COeJMHeHNH

11.2

MaCCOBYIO /IOJTEO BelllecTBa B PaCcTBODE,

11.3

KOJTMYeCTBO Bell[eCTBa U ero Maccy, 00beM ra3oB

11.4

[0 yPaBHEHUSIM XMMHUECKUX PeaKLMi U HaXOAUTh KOJTMYECTBO BeIeCTBa,
0OBEM 1 MacCy peareHTOB W/IH MPOAYKTOB PeakIvu

12

BiajieHre (3HaHWe OCHOB):

12.1

OCHOBHBIMM METOZIaMH Hay4YHOTO 1103HaHus (HabstoieHue, u3MepeHue,
HKCMIEPUMEHT, MOJe/IMPOBaHKe) TIPU U3yUeHHH BellleCTB U XUMUUe CKUX
STBJIEHUM; yMeHre C)OpPMYTMPOBATh MPOOJIEMY U MPe/JIOKUTE Iy TH e€ pelleHust

12.2

Oe30macHOM paboThI C XUMHUUECKUMH BeIljeCTBaMU, XUMHUUe CKOU TIOCYZ0H U
TabopaTOpHBIM 000pYIOBaHHEM

12.3

MpaBuIaMu 6€30MacHOr0 0OpaIlleHusl C BellleCTBaMH, UCTIOb3yeMbIMU B
MOBCeIHeBHOW >XU3HU, TIPaBU/IaMU TTOBe/IeHUs B Lie/isix cbepeskeHus 300POBbS U
OKpY>KarolLel TPUPOHOM Cpe/ibl; TOHUMaHue Bpesa (0MacHOCTU) BO3/eUCTBUS
Ha YKUBbIe OPraHU3MBbI OTIPeZie/IEHHBIX BellleCTB, CIOCOO0B yMeHbIIIeHUs U
MpeZi0TBPAllleHus] UX BPeIHOTO BO3/eHCTBUS

13

Hammune MPakKTHU4YeCKHNX HABBIKOB IIJIAHKMPOBAHUA W OCYILEeCTB/I€HHUA
C/IeAYIOINX XUMHUYECKHX SKCIIePHMMEHTOB!

13.1

3yueHue U onrcaHue (pr3nuecKuX CBOMCTB BellleCTB; 03HAKOMJIEHHE C
(br3rueCcKUMU U XUMHAYeCKUMU SIBJIEHUSIMU; OTTBITHI, W/TFOCTPUPYIOLIHE
MpY3HAKM MPOTEKaHUsI XMMUUeCKUX peakLuil

13.2

I3ydyeHue criocob0B paszieneHus cMecen

13.3

oyyeHUe KUC/I0po/ia U U3yyeHUe ero CBOWCTB; MoJ/lyueHre BoJopoja U
3yyeHHe ero CBOMCTB; MOJTy4YeHHe yIVIEKUC/IOro ra3a v U3y4yeHne ero CBOWCTB;
[oyyeHUe aMMHaKa U U3yueHue ero CBOMCTB

13.4

[PUrOTOB/IEHUE PACTBOPOB C ONpeZie/IEHHOW MacCOBOM Zl0/ield paCTBOPEHHOIO
BelllecTBa

13.5

MpUMeHeHHe UHUKATOPOB (JIaKMyca, MeTUIopatKa U dheHondTanernHa) ais
oripe/ie/ieHHsT XapaKTepa Cpe/ibl B paCTBOPaX KUCJIOT U Lije/ioueit

13.6

iCC/ie[j0OBaHUe U OMKCaHue CBOWCTB HEOPraHUUeCKUX BellleCTB Pa3/InyHbIX
K/1aCCOB; M3yYeHre B3auMO/eMCTBHUSI KUC/IOT C MeTa/lJlaMU, OKCH/IaM{ MeTaJljloB,
pacTBOPUMBIMU 1 HEpaCTBOPMMBIMK OCHOBAHHUSIMH, COJISIMH; T10/TyueHHe
HepacTBOPHMMBIX OCHOBaHWH; BbITeCHEHHE OJHOTO MeTasljla IpyruM U3 pacTBopa
COMY; UCciejoBaHre aM(OTepHbIX CBOMCTB TMAPOKCHU/OB aTFOMUHUS U LIUHKA

13.7

pelIeHre SKCIIeEPUMEHTA/IbHBIX 3ad4 I10 TeMaM: «OCHOBHBIE K/1aCChl
HEeOpraHW4eCKUX COeIMHeHUN»; « DJIEKTPOJIUTAYECKasi AUCCOLIAALIUSI»;
«Ba)kHetlillvie HeMeTa/l/Ibl M X COeIMHEHHUsI»; « BaxkHelillie MeTasIbl U UX
COeJUHEHU»

13.8

XMHUeCKHe SKCIIePUMEeHTbI, UUTFOCTPUPYIOILe TIPHU3HAKK TIPOTeKaHUsI
peakiiii HOHHOTO 0OMeHa; KaueCTBEeHHbIe PeaKI[UH Ha MPUCYTCTBYIOIIME B
BOJHBIX PaCTBOPAX UOHBIL: XJIOPU[-, OPOMU/I-, HOAU -, Cyabdat-, hocdat-,
KapOOHAT-, CU/TMKAT-aHUOHBI, TU/IPOKCH/I-MOHbBI, KATHOHBI aMMOHHUSI, MarHus,
Ka/Tb1[Ys1, aTFOMUHUS, yKese3a (2+) u xkenesa (3+), Mequ (2+), LIMHKA

14

[YMeHMe:




Mpe/CTaB/ATh Pe3y/bTaThl SKCTIepuMeHTa B JopMe BbIBOJIOB, 10Ka3aTe/bCTB,

14.1
rpadrKoB U TabIUL] ¥ BBISIB/IATH SMITUPHUYeCKHe 3aKOHOMEePHOCTH
yCTaHAB/IMBATh CBSI3U MEXK/y peaibHO Hab/FoJaeMbIMU XUMHUUYe CKUMU
14.2 SIBJIEHUSIMU 1 TIPOLieCCaMU, MMPOUCXOSALMMU B MaKpO- U MUKPOMUPE,

OOBSICHATE IPUYMHBI MHOTO00Pa3usi BelecTB




I[NEPEYEHD SJIEMEHTOB COAEPXKAHNSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYOJAPCTBEHHOM 5K3AMEHE [10 XMW

Kop  [IIpoBepsieMblii 5/1eMEHT COJieprKaHus
1 [lepBOHaua/ibHbIe XUMUUECKUEe TTIOHATHS
1.1 Uucthie BetjecTBa U cMecy. CriocoObI pa3zienieHus: cMeceid
19 ATOMBI U MOJIEKY/Tbl. XUMHUUeCKHe 371eMeHTbl. CUMBO/IbI XUMUYECKUX 3JIEMEHTOB.
[IpoCTble ¥ C/I0)KHBIe BellleCTBa.
13 Xumnueckasi popmysna. BaneHTHOCTb aTOMOB XUMHUUECKHX 371eMeHTOB. CTerneHb
OKVIC/IeHUS
14 3aKOH IMOCTOSIHCTBA COCTaBa BellleCcTB. OTHOCUTe/IbHAs aTOMHas Macca. OTHOCHTe/IbHas
MOJIeKyJ/IsipHast Macca. MaccoBas [0/t XMMHAUYeCKOI'0 3/IeMeHTa B COeJUHeHNH
15 [KosmmuecTBo BerrjectBa. Mosis. MosisipHasi Macca. MossipHbIi 00b6M ra3oB. B3anMocBsi3b
KOJIMYeCTBa, MaCChl U UMCJ/la CTPYKTYPHBIX e/JMHUL] BellleCTBa
16 Du3nueckre U XUMUUeCKre sB/leHrs. XUMUUeCcKas peaklivs U eé Npu3Haku. 3aKOH
COXpaHeHMs1 MaCChl BellleCTB. XUMHUYeCKUe YpaBHeHUs!
? [Teproguueckuii 3akoH U [leproanueckast cuctemMa XUMUUeCKUX 3/1eMeHToB 1. 1.
[Menzgeneesa. CTpoeHrie aTOMOB
eprofvYecKny 3akoH. [lepyoanueckas cuctema XUMHU4eCKUX 1eMeHToB [1.1.
2.1 eHpieneeBa. [lepuogp! 1 rpymnel. PuU3nMyecKrii CMBIC/ TOPSIIKOBOTO HOMepa, HOMEepPOB
epUuo/a U TPYIIIbI 3/IeMeHTa
TpoeHue aroMoB. CoCTaB aTOMHBIX sfiep. M30Torbl. OneKTpoHbl. CTpoeHue 3/1eKTPOHHBIX
2.2 6osouek atomMoB TiepBbIX 20 XUMHUECKUX 1eMeHTOB [leproanyeckoit cuctemsr [1.11.
eH/iesieeBa
3aKOHOMEPHOCTH B U3MEHEHUY CBOMCTB XMMUYECKUX JIEMEHTOB IePBbIX TPEX MePUOIOB,
23 Ka/1si, KasibLys (pajuyca aToMOB, 3/1IeKTPOOTPULIATEIbHOCTH, MeTa/UTUUeCKUX U
) HeMeTa/lJTiueCKUX CBOMCTB) U UX COe/IMHEHUI B COOTBETCTBUU C TIOJIOXKEHUEM 3/IeMEHTOB B
[Tepriofrueckoi cucTemMe U CTPOEHHEM MX aTOMOB
3 CTpoeHue Bell[eCTBa
31 Xumuyeckas cBsisb. KoBasieHTHad (10/1sipHasi U HemoJisipHas) CBsI3b.
) O1eKTPOOTPULATE/IbHOCTh XUMHUUEeCKUX 37ieMeHTOB. VIoHHas cBsi3b. MeTa/uinueckasi CBs3b
39 TWIbl KpUCTA/UTMUECKUX PelIETOK (aTOMHasl, MOHHas, MeTasyinyeckasi), 3aBUCUMOCTb
CBOMCTB Bell[eCTBa OT TUMA KPUCTA/VIMUeCKOM PeLIETKU U BUA XMMHAUeCKOM CBSI3U
4 BakHel1lMe TIpeCcTaBUTe/IM HEOPraHUUeCKUX BelllecTB. HeMeTanbl ¥ MX COeIMHEHUSI.
[MeTanibl 1 ux coeguHeHUs
Knaccugukaiusi 1 HOMeHK/IaTypa HeopraHu4eCKux COeIMHeHUI: OKCHU/I0B
41 coneobpa3ytolyie: 0CHOBHbIE, KUC/IOTHBIE, aM()OTEPHBIE) U HeCoieo0pa3yroIiue;
) OCHOBaHUH (111€/10uM ¥ HEPAaCTBOPHMMbIe OCHOBaHMS); KAC/IOT (KUC/IOPOACOAep Kallie U
OeCKUCIOpOIHBIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COel (CpeIHUX U KUC/IBIX)
40 Ddusnyeckre U XMMUYeCKre CBOKCTBa MPOCTHIX BellleCTB-HeMeTaslyIoB: BOJOPO/a, XJ10pa,
' KIIC/I0pO/ia, Cephl, a30Ta, ¢hocdopa, yraeposa, KpeMHUS
43 Ddusnyeckre U XMMUYeCcKre CBOKCTBA MPOCTHIX BeIlleCTB-MeTa/uIoB: JIUTHsI, HAaTPUsl, Kaus,
) MarHusi M KajbLysi, aTFOMUAHUS, JKese3a. IeKTPOXUMUUYEeCKUM PsiJl HallpsDKeHUU MeTaslyioB
44 dusnyeckre U XMMUYeCKre CBOKWCTBa BOJOPOJHBIX COeZJMHEHN HEMETasl/IoB:
XJIOPOBOZ0PO/ia, CEPOBOAOPO/a, aMMHUaKa
45 du3ruecKre U XUMUUeCKre CBOMCTBA OKCH0B HemeTasuioB: cephl (IV, VI), azora(Il, 1V,
) V), dochopa(lll, V), yrnepoaa(ll, IV), kpemuusi(IV). [TonyyeHrie OKCHI0B HEMETaI/IOB
4.6 XumMuyeckue cBoricTBa okcuoB: MetannoB IA—IIIA rpynm, nunka, megu(Il) v xenesa(1l,




[1T). [TonyyeHrie OKCHOB MeTalI0B

X IMUUeCcKre CBOMCTBAa OCHOBaHUM U aM(bOTepHbIX THAPOKCUIOB (Ha mpUMepe

4.7 I'UIPOKCH/IOB a/TFOMUHUS, JKese3a, LIMHKa). [TomyueHre ocHOBaHUM U aM(OTepHBIX
'1/IPOKCH/OB
OO01Me XMMHUYeCKHe CBOMCTBA KUCJIOT: XJIOPOBOIOPOAHOM, CEPOBOZIOPOIHOM, CEPHUCTOM,
4.8 CepHOH, a30THOM, hochOpHOH, KpeMHHEBOH, yro/ibHOM. Ocobble XUMHUUeCKHe CBOMCTBA
KOHLIEHTPUPOBAaHHOM CEPHOM U a30THOM KUC/OT. [TonyueHue KUCI0T
4.9 OO011Me XUMHUUeCKHe CBOMCTBA CpeHUX cosiel. [TomyueHue coseit
4.10 [TonyueHue, cobrpaHye, pacrio3HaBaHKe BOJOPO/ia, KUCIOPOAA, AMMHAKA, YIJIEKUCIIOTO
' rasa B 1aboparopuu
411 [TonyueHre aMMHaKa, CEPHOU M a30THOM KUCJIOT B TIPOMBIIIEHHOCTH. OOII1e criocoOb!
[O/TyUeHUs] MeTaJl/IoB
4.12 ['eHeTHueCKas CBSI3b MEX/Y K/laCCaMU HeOpPraHWueCKUX COeUHeHUN
5 XYMUYecKue peakuu
Kaccudukaiysi XMMUyeCcKUX peaklidid 10 pa3/IMUHbIM MPU3HAKaM: TI0 YKC/ITY U COCTaBy
5.1 yUaCTBYIOLMX B peaklMy BellleCTB, 110 TeIjioBoMy 3(deKTy, 110 U3MeHeHUI0 cTeTleHel
OKHCJIEHHSI XUMUUeCKUX 3/IeMEeHTOB
5.9 TerioBol 5 eKT XMMHUUYeCKOW peakliu, TEPMOXUMHUYECKHe ypaBHeHuUs. JK30- U
' bH/I0TepMUYeCcKre peakiiuu. TepMoxuMuueckre ypaBHeHHUs
(OKHCIUTETbHOBOCCTAHOBUTE/bHBIE peakli. OKHUCIUTeM U BoccTaHOBUTe . [Iporiecchl
5.3 OKHC/IEHUsI U BOCCTAaHOBJIeHHsI. DJIEKTPOHHBIN Oa/laHC OKUC/TUTETbHOBOCCTAaHOBUTE/TbHOM
peaxkuu
54 Teopuist 3/1IeKTPOTUTUUECKOM TUCCOLMalii. KaTOHbI, aHUOHBI. DJIeKTPOUTHI U
) He371eKTpoUThl. CUbHBIE U c/labble 31eKTponuThl. CTerneHb AUCCOLUalin
55 PeaKI_[I/II/'I. HMOHHOTO 0OMeHa. YC/IOBUsI NpOTEeKaHNs peakiuii HOHHOTO 0OMeHa, TOJTHbIE U
COKpall|éHHbIe MOHHbIE YDaBHEHUS peakLyi
6 X1MUA U OKpy’Karollias cpeja
BelecTBa U MaTepya/bl B TIOBCEJHEBHOM KM3HU UyesioBeKa. be3onacHoe Mcnob30BaHue
6.1 BEIIleCTB U XUMUUECKUX pPeakiui B Jabopartopuu U ObITy. ITepBasi moMoIIb pu
XUMUUEeCKUX 0XKOTaX M OTPaBJ/IEHUSIX
X MMUJecKoe 3arpsi3HeHre OKpyKarollleld cpefibl (KUC/I0THBIE JOXK/AHY, 3arpsi3HeHNe TT0UBbI,
6.2 BO3/lyXa U BOJOEMOB), CITIOCOOBI ero rpefoTBpaltieHus [1peaenbHast A0y CcTUMast
) KoHIeHTparys BetecTs (ITIK). Posib XUMHM B pellieHUH 3KOJI0THUeCKUX TTPOo0sIeM.
YcuneHve apHUKOBOTO 3(deKTa, pa3pyliieHre 030HOBOTO CJIOSI
[TpumeHeHuMe cepsbl, a30Ta, hocdopa, yriepoaa, KpeMHUS U UX COeIMHEHHUH B OBITY,
6.3 MeIULIMHE, IPOMBILIIEHHOCTU U CelMbCKOM X03sicTBe. [IpMeHeHre MeTaslioB U CIJIaBOB
' CTaJlb, YYTYH, JIOPA/IFOMUHNN, OPOH3a) B OBITY Y MPOMBIIIIEHHOCTH UX COeIMHEHWH.
[ToHsITHEe 0 KOPPO3UK MeTaslJIOB, OCHOBHBIE CTIOCOOBI 3allIUTHI UX OT KOPPO3UH
6.4 [TpupoHbie NCTOUHUKU YTTIEBOAOPOAOB (Yrob, IPUPO/HBIN ra3, HeQTh), TPOAYKThI UX
' repepaboTKy (0eH3MH), UX POJIb B OBITY 1 TIPOMBIIIIEHHOCTH
[TepBOHAUaIbHBIE TTOHATHSI 00 OPraHMUECKUX BeIlleCTBaX Kak O COeJUHEHUsIX yIIepoia
6.5 MeTaH, 3TaH, 3TWJ/IeH, aleTUIeH, STaHOJI, IIULIePUH, YKCyCHas KucaoTa). [ToHsitue o
O10/IOTMUeCKY Ba)KHBIX BEI[eCTBAX: KUPax, Oeslkax, yrieBoax — v UX POJIU B )KU3HU
yesioBeKa
7 PacuéTtbi:
7.1 Mo ¢opMysiaM XMMHUYeCKUX COeIMHeHUN
7.2 Macchbl (MacCOBOM) 10/ paCTBOPEHHOTO BellleCTBa B PaCTBOpe
7.3 [0 XMMUUeCKUM YPaBHEHUSIM




"[TokymeHT yTBepxkzaeH npoctoui DL pykoBoauTesnsi YupexxgeHus"



