MyHUIUTIaTbHOE aBTOHOMHOE 0011je00pa3oBaTe/TbHOe YUpeXKeHre
T'opozckoro okpyra «ropog Vipout» Ceepi0BCKoi 06/1acTud
«Cpegnsist 0611je00pa3oBaresibHast Kosia Ne 9»

IIpunoskenue 1

K OCHOBHOI1 00pa3oBaTe/IbHOM ITporpaMmMe
OCHOBHOTO 00111ero 06pa3oBaHust

(B peflakiiuu, YTBepKAeHHOM NMpHUKa3oM
Ne 115-O[1 ot 28.08.2026 .)

PABOYAA ITPOTPAMMA
(ID 10043625)
(PEOEPAJIBHASI PABOYAS ITPOI'PAMMA)
yueOHOro npeaMeTa « XUMHA»

At obyyaronuxcst 8-9 Knaccos
(ITpunoxenue kK OOIT O00)

HpowuT
2026



INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o X¥MHUM Ha YPOBHE OCHOBHOTO 0011jero 00pa30BaHus COCTaB/IeHa HAa OCHOBE
TpeboBaHWI K pe3y/bTaTaM OCBOEHUs OCHOBHOH 00pa3oBaTe/lbHON MpPOrpaMMbl OCHOBHOT'O
obiiero obpaszopanwus, mpezactaBieHHBIXx B @I'OC OOO, a Takke Ha OCHOBe dezepanbHOM
paboueii porpaMMbl BOCTIUTaHUS U C YYETOM KOHLIETILIUK TIperiofiaBaHusi yuebHOTro TipeAMeTa
«Xummusi» B obpa3oBaTesibHbIX OpraHu3alusax Poccuiickoi depeparum.

[lporpaMMa mO XWMHUHM [JaéT TIpeAcTaBleHHe O Le/sX, oOLell cTpareruu oOyueHwus,
BOCITUTAaHUSI M Pa3BUTUs OOYYalOL[UXCs CpeACTBaMM yueOHOro TipeAMeTa, yCTaHAB/IWBaeT
o0s13aTeslbHOE TIpeJMeTHOE COJiep)KaHue, TpeAyCcMaTpyBaeT paciipefie/ieHre ero 1o Kjaaccam |
CTPYKTYPHpPOBaHue 10 pa3ZiesiaM U TeMaM IIPOorpamMMbl 10 XMMUU, OripeierisieT KOJIMUeCTBeHHbIe
Yl KaueCTBeHHbIe XapaKTePHUCTUKHU COZep>KaHUsl, peKOMeH/lyeMy0 M0C/ieZloBaTe/IbHOCTb U3yUeHUsT
XUMUW C YUETOM MEXIIPeJMETHbIX U BHYTPUIIPEJMETHBIX CBsi3eH, JIOTMKM yueOHOTo rpoliecca,
BO3PaCTHBIX 0COOEHHOCTEN 00yUaroLXCs, OTpe/iesisieT BO3MOKHOCTH IpeMeTa /I/isl peaTnu3arii
TpeOOBaHMI K pe3y/bTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTe/sbHON TpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011Iero obpa3oBaHusi, a Takke TpeOOBaHWM K pe3y/ibTaTaM O0ydeHHs] XMMWUW Ha
YPOBHe 1jesieli M3yueHusl TIpejMeTa U OCHOBHBIX BHZIOB yueOHO-TI03HABATeIbHOM [1esiTe/TbHOCTH
00yyaroIierocsi o 0CBOEHUI0 yueOHOT0 COZep>KaHMUsI.

3HaHUe XUMHU CJTY)KUT OCHOBOM [i71s1 (HOPMUPOBaHUsSI MUPOBO33peHUs 00yUaroILerocs, ero
Tipe/iCTaB/eHU O MaTepuaJbHOM eIMHCTBE MUPA, B&XKHYIO POJIb UTPatOT opMHpyeMble XUMUel
TIpe/ICTaB/IeHysI O B3aMMOTIPEBPAILeHUSIX YHEPTUH U 00 3BOJIIOL[UM BeIeCTB B MPUPO/IE, O MYTAX
peileHus1 T100anbHBIX TMPOOJEM yCTOWYMBOTO pPAa3BUTHSI UeJiOBeYeCTBA — ChIPbEBOW,
JHEPreTUYeCKOM, MUIIEeBOW W FKOJIOTMYeCKOU 6e30T1acHOCTH, MPob/IeM 3paBOOXPaHeHusl.

N3yueHue xumuu:

CrIocoOCTBYeT pean3aliii BO3MOXKHOCTEH [I7Isi CaMOPa3BUTHSI ¥ (hOPMHUPOBAHUS KYJIbTYDPbI
JTMYHOCTH, eé o01ield 1 QyHKI[MOHA/TBHON rPaMOTHOCTH;

BHOCHUT BKJ/IaJ B (hOpPMHUPOBaHMEe MBILUIEHHUS ¥ TBOPYECKHUX CIIOCOOHOCTeN 00ydaromuxcs,
HaBLIKOB WX  CAMOCTOSITeJTIbHOW  yueOHOW  [1eSTesTbHOCTH,  JKCTIepUMEHTalbHbIX |
WCC/IeIoBaTe/IbCKUX  YMEHWM, HeoOXOAMMBIX KaK B TIOBCEJJHEBHOW JKM3HM, TaK W B
npogecCMOHa/ILHOM esiTeIbHOCTH;

3HAaKOMHUT CO CIelu(UKOM HayYHOTO MBbIILJIEHUs], 3aK/a/ibiIBaeT OCHOBBI L[€JIOCTHOTO
B3IJIsiZIa Ha eJUHCTBO MPUPO/bI 1 Uesl0BeKa, sIB/SIeTCS] OTBETCTBEHHBIM 3Tarom B (OpMHPOBAHUN
eCTeCTBeHHO-HayuyHOW TPAMOTHOCTH 00yuaroImxcs;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHWsS K eCTeCTBeHHO-Hay4HbIM
3HaHUsM, K TIpUpoJie, K 4Ye/OBeKYy, BHOCUT CBOM BK/IaZ, B 3KoJjioruueckoe oOpa3oBaHue
00yyJaroImxcs.

IaHHble HarpaBjieHWss B 00yuyeHUM XUMHM 00ecrieuMBaroTCsl CrieliuUKol cofeprKaHust
yueOHOT 0 Trpe/iMeTa, KOTOPBIN SIB/sIeTCs TeJJaroruyecKy alaTUPOBAaHHBIM OTpaykeHreM 6a30Boit
HayK{ XMMUU Ha OTIpe/le/IEHHOM JTarie eé pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 00Ijero oOpa3oBaHMsI OPHEHTUPOBAH Ha OCBOEHHE
00yUaroIMMHUCS CUCTeMbI TTIePBOHAYAIbHBIX TIOHATHA XUMHH, OCHOB HEOPTaHUYeCKOH XUMHUU U
HEKOTOPBIX OT/e/IbHBIX 3HAUMMBIX TMOHSITHH OPraHUUecKol XUMHM.

CTpyKTypa cojiep)KaHusi TIPOrpaMMbl 10 XMMUK COPMHUPOBaHA Ha OCHOBE CHUCTEMHOIO
nozaxona K eé usyueHuro. CojepkaHue CK/IaZbIBAeTCsl W3 CHUCTeMbl TMOHATHNA O XMMHUYEeCKOM
jjIeMeHTe W BeIeCTBe U CUCTEMbI TIOHATHH O XWMWYecKoW peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl 0 MNPHHLMIY TOC/e[0BaTe/lbHOrO Pa3BUTHsI 3HAHWKW Ha OCHOBE
TeOpeTUYeCKUX Ipe/iCTaB/IeHN Pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKY/IIPHOTO yUeHUsI KaK OCHOBBI BCET0 eCTeCTBO3HaHUS;

— Ileproguueckoro 3akona [I. 1. MeH/esieeBa KaK OCHOBHOI'O 3aKOHa XUMUU;

— YUYeHMsI O CTPOEHUM aTOMa U XMMUUeCKOU CBSI3U;

— MpeJCTaB/IeHUA 00 37eKTPOTUTUYEeCKOU AUCCOLMALIMM BeIlleCTB B paCTBOpax.

TeopeTrueckre 3HaHUSI PACCMAaTPUBAKOTCS Ha OCHOBE SMIMPUYECKU TMOTYYEHHBIX U
OCMBIC/IEHHBIX ()aKTOB, pa3BUBAIOTCS M10C/Ie[,0BATE/IbHO OT OJHOTO YPOBHS K [PYTOMY, BBITIOJTHSS
(byHKUMY 00BSICHEHUS ¥ TIPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTeH TTPaKTHUUYeCKOTro
TIpUMeHeHUs U TI0/yueHusl M3yuaeMbIX BellecTB.

OcBoeHre TIPOrpaMMbI TI0 XHUMUH CHOCOOCTBYeT (DOPMHPOBAHHIO TIpe/CTaBIEHUSI O
XMMHUYEeCKOW COCTaB/sitollledd HayyHOM KapTMHBI MHpa B JIOTHKe €€ CHUCTEeMHON TIpUPOJbI,
LEHHOCTHOT'O OTHOILIeHHUSI K HAYYHOMY 3HaHUIO U MeTo/laM T103HaHus B HaykKe. M3yueHre XUMUU
TIPOMCXO/IUT C TIPUBJIEUEHNEM 3HaHUH M3 PaHee U3yUeHHBIX yueOHbIX MpeqMeToB: « OKpYy KaroIui
MUp», «bromnorus. 5-7 knaccel» U «Dusuka. 7 Kmace».

[Tpu “3yueHUH XUMUM NPOUCXOAUT (HOPMHUPOBaHKE 3HAHWM OCHOB XMMUUECKOM HayKH Kak
00/1acTH COBPeMEHHOTO eCTeCTBO3HAHUsI, TIPAKTUUECKOU [1esTeJTbHOCTH YesloBeKa U Kak OJ[HOTO
13 KOMIIOHEHTOB MMUPOBOW KY/IBTYpHI. 3a/lada y4eOHOro mpegMera COCTOWUT B (JOPMHUPOBAHUM
CHUCTeMbl XUMHYECKUX 3HAaHUM — Ba)KHEUIIUX (DAKTOB, MOHSTHM, 3aKOHOB M TEOpPETHUUeCKUX
TI0JIOYKeHUH, [IOCTYIHBIX 0000IeHHiT MHUPOBO33pEHUECKOr0 XapakTepa, s3blKa HayKd, B
NpUOOIIIeHNY K HayYHbIM MeTOZaM T03HaHUs TIPY M3YUeHUU BellleCTB U XUMHUECKUX peaklvui, B
(hOpMHUpPOBAaHMM W Ppa3BUTHM TI03HABaTe/NbHBIX YMEHMM M HMX TPUMEHEHWH B YyuyeOHO-
T03HaBaTe/IbHOU U y4eOHO-UCC/Ie/I0BaTe/IbCKON AeATe/TbHOCTH, OCBOGHUM TIpaBU/ 6e301macHOro
oOpaliieHusI C Bell[eCTBaMU B TIOBCEIHEBHOM YKU3HMU.

[Mpy M3ydyeHWU XMMHK Ha ypOBHE OCHOBHOrO 00I1jero oOpa3oBaHUs BaXKHOe 3HaueHHe
nproOpeny Takye Le/u, Kak:

— (opMupOBaHMe WHTE/IEKTYaJlbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPY/IHUYECTBY, CaMOCTOSITeIbHOMY TIDUHSTHIO PpeIleHrH, CIIOCOOHOM afanTUpOBaThCs K
ObICTPO MEHSIFOIUMCS YCJIOBHUSIM JKU3HH;

— HarpaB/eHHOCTh OOyYeHHWs Ha CHUCTeMaTH4ecKoe TMpUOOIIeHre O00yJaromuxcs K
CaMOCTOSITE/IbHOM ~ [03HaBaTe/bHOM  [leATe/IbHOCTH, HayuyHbIM  MeTOJaM  [103HaHuf,
(hopMUPYIOIUM MOTHBALIUIO U Pa3BUTHE CITIOCOOHOCTeH K XUMUH;

— obecrieueHre YCJIOBUM, CIIOCOOCTBYHOIIUX TPUOOPETeHUI0 OOYYarOL[UMUCS OIIbITa
pa3HOO0Opa3HOU JeATe/bHOCTH, TIO3HAHUS U CaMOIIO3HAHMsI, K/TFOUEBBIX HABLIKOB (K/TFOUEBBIX
KOMITeTeHLIUN ), UMEeIOIINX YHUBePCa/lbHOe 3HaueHue [i/isl pa3/IMUHbIX BUIOB [1eATe/TbHOCTH;

— (hopmupoBanue o61Iel (HYHKIMOHATBHOW U eCTeCTBeHHO-HayUHOU TPAMOTHOCTH, B TOM
yKc/ie yMeHUM 00BSICHATE U OLIeHHBATh SIBJIEHUsT OKPY>KaIOI[ero MUpa, UCIT0/Ib3ys 3HaHUS U OTIbIT,
TOJ/yueHHbIe TIPU U3yUeHUH XUMHH, MPUMEHSITh MX TIPU pellleHrud Tpo0sieM B TIOBCEeHEBHOM
>KU3HU U TPY/IOBOM JleATeTbHOCTH;

— (hopMurpoBaHue y 00yUarOIIUXCS TYMaHUCTHUECKUX OTHOIIIEHWH, TOHUMaHUs 1[eHHOCTU
XUMUYECKUX 3HAHUU [/i1 BBIPAaOOTKH 3KOJIOTUYECKU 11e/1IecO00pa3HOro ToBeZieHUsI B OBITY U
TPYZOBOM [JesiTeIbHOCTU B L|eISIX COXPaHeHWs] CBOEro 370pOBbsl U OKpY)Karollel MpHUpOJHOU
cpefibl;

— pa3BUTHE MOTHBALIUK K 00yUeHUI0, CIOCOOHOCTEeM K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHMs O00IIleue/ioBeUecKHX II€HHOCTeM, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodusisi U HarlpaB/IeHHOCTH ajbHeliero o0yueHus.



OO011jee UMC/I0O YaCOB, OTBeAEHHBIX /11 U3yUeHUs XMMHUU Ha YPOBHE OCHOBHOTO OOIIero
obpa3oBanus, cocraBseT 136 yacoB: B 8 kyacce — 68 yacoB (2 uaca B Hefient0), B 9 Kiacce — 68
yacoB (2 yaca B HejleJlio).



COJEPXAHUME OBYYEHUA

8 KVIIACC

IlepBoHauya/bHbIEe XMMHUYECKHE ITOHATHUA

IIpegmer xumuu. Posib XMMUM B JKU3HU YelOBeKa. XHWMHUS B CUCTeMe HayK. Tesa u
BeljecTBa. Pu3nyeckue CBOKCTBA Bell[eCTB. ArperaTHoe cocTosiHUe BelllecTB. [IoHsTHE 0 MeTOmax
no3HaHus B Xxumud. UncThle BemecTBa U cMecd. CriocoObl pa3/iesieHnst CMeCei.

ATOMBI ¥ MOJeKy/nbl. XUMHUYecKrde 53jeMeHTbl. CHUMBOJIBI XMMHWUYECKUX 3JIEMEHTOB.
[IpocTble U C/10)KHBIe BeljecTBa. ATOMHO-MOJIEKY/ISIPHOE yUeHHe.

Xumnueckas opmysa. BaneHTHOCTb aTOMOB XMMHUUECKUX 3/IEMEHTOB. 3aKOH MTOCTOSIHCTBA
cocraBa BeljectB. OTHOCUTe/IbHasg aTOMHass Macca. OTHocuTenbHas MOJEKy/sipHas Macca.
MaccoBast j0/11 XUMHAUYECKOI'0 3/1IeMeHTa B COeJUHeHUH.

Konuuectso BemjectBa. Mosb. MossipHast Macca. B3auMOCB$3b KO/TMUeCTBa, MacChbl M UUC/Ia
CTPYKTYPHBIX eIUHUL] BelljecTBa. PacuéThbl o hopMynaMm XUMHUUYeCKUX COeJUHeHU.

dusnueckue U XUMUUYECKHUe siBJIeHUs. XUMHYecKas peaklys U eé IpuU3HaKu. 3aKOH
COXpaHeHUsI MacChl BelllecTB. XUMUUeckue ypaBHeHUs. Knaccudukaiusi XUMAUeCKHUX peakLdi
(coemuHeHusI, pa3IoXKeHUs], 3aMell[eHus, 0OMeHa).

Xumuueckuii 3kcnepumeHm:

3HAKOMCTBO C XMMHUECKOHW TMOCY/I0H, MpaBUlaMu paboThl B 1abOpaToOpyuu U TPUEMaMHU
obpairieHust ¢ mabopaTopHbIM 000py0BaHNEM, W3yuyeHHe W OIMucaHue (U3NUeCKHUX CBOMCTB
00pa31ioB HeopraHMUeCKUX BellecTB, Hab/oeHre hu3ndecKux (T1aB/ieHre BOCKa, TasiHUe JIb/a,
pacTvpaHue caxapa B CTyIKe, KUIleHHWe U KOHJ|eHCalUs BOJbl) U XUMUUYECKUX (FOpeHHue CBeuw,
MpOKa/IMBaHKe Me/IHOM IMPOBOJIOKH, B3aUMOZEHCTBYE MeJla C KUC/IOTOMN) SIBJIeHUH, Hab/Tto ieHre U
OTMCaHue MPU3HAKOB MPOTeKaHWs XMMHUYEeCKUX peaklyi (pa3iokeHUe caxapa, B3auMo/|eliCcTBre
CepHOM KHUCJIOTHI C XJIOPUOM Oapwuisi, pasziokeHwe Tugpokcuzaa menu (II) mpu HarpeBaHuH,
B3aMMOJeNCTBUe JKesle3a ¢ pactBopoM comu Meau (11), u3yueHue criocobO0B pasjesieHust CMeceit:
C TIOMOLIbID MarHuTa, (QuIbTpPOBaHWe, BbIllapUBaHWe, [JUCTWISLMS, Xpomartorpadusi,
TIpOBe/ieHre OUYMCTKY TTOBAapeHHOMN CO/M, HaOJIFOZieHrWe W OIMHCAHWe Pe3y/IbTaTOB TPOBeeHHs
OMbITa, WIIOCTPUPYIOLEr0 3aKOH COXPaHEeHWs MacChl, CO3[aHUe MOJe/eld MOJIeKYJT
(1apocTep)KHeBBIX).

Ba)xnelue npeAcTaBUTe/IM HEOPraHUYeCKUX BeliecTB

Bo3sgyx — cmech rasos. CocraB Bo3gyxa. Kucinopog — 371eMeHT M IIPOCTOe BellecTBO.
Haxo)xaeHue Kuciopoja B ipupojie, pusnueckre U XUMUUeCKre CBOWMCTBA (peakLy TOpeHus).
Okcugpl. TlpumeHenue kuciopoga. CriocoObl To/yueHHs KUCIOpoja B Jjabopatopuu U
NpoMbIlIeHHOCTH. KpyroBopoT kuciopoza B npupoge. O30H — anioTporHas MOAU(UKaLys
KHMC/I0poJa.

TennoBoii 3PQeKT XWMHUUYeCKOW peakluy, TePMOXUMHUUYeCKUe ypaBHEHHs, 3K30- U
3H/0TepMUYeCKUe peakuu. TOIIMBO: yrosb U MeTaH. 3arps3HeHde BO3/yXa, YCUIeHue
MapHUKOBOrO 3¢ (eKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bopopoj — anemeHT 1 ipocToe BelljecTBO. HaxoxieHre BoIopo/a B pUpo/e, hr3nueckre
1 XUMHUYeCKHe CBOWCTBA, TPUMEHeHUe, CIIoco0bl moryueHus. KucioTel u conu.

MovisipHbIii 00BEM ra3oB. PacuéThl 110 XUMUUECKHUM YPaBHEHUSIM.

dusnyeckre CcBOWCTBa BOAbl. Bozja kak pactBopurenb. PactBopel. HackleHHble u
HEHACBII|eHHble pacTBOPbI. PacTBOPUMOCTh BelllecTB B Boje. MaccoBasi [0/s1 BeljecTBa B
pacTtBope. XuMH4eCcKue CBOMCTBa BOAbl. OcHOBaHMs. Ponb pacTBOpPOB B NPUPOJE U B KU3HU



yesioBeka. KpyroBopoT Bobl B mpuUpofie. 3arpsi3HeHue MpUPOAHBIX BoZ. OxpaHa M OUYMCTKa
MPUPOJIHBIX BO[.

Knaccudukanuss Heopranvueckux coefuHeHud. Oxcuzpl. Kraccudukauuys oKcuzaoB:
cosieobpa3ytomiye (OCHOBHBIE, KUC/IOTHBIE, aM(oTepHbIe) U Hecosieobpa3yromue. HomeHkmatypa
oKcuzoB. PU3nyeckre U XMMUUeCKHe CBOMCTBA OKCH/OB. [loyueHre OKCUIOB.

OcHoBanus. Kiaccudukaliiss OCHOBaHUW: IIE0YM M HepacTBOPUMbIE OCHOBAHHUSI.
Homenknarypa ocHoBaHui. ®Pusnueckve WM XUMHUeCKHe CBOMCTBA OCHOBaHUMU. IlosmyueHue
OCHOBaHHH.

Kucnotel. Knaccudukaiusi kucinotr. HoMeHknatypa KUCI0T. Pu3nueckue U XUMUUECKUe
cBoricTBa KUCIOT. Psif aktuBHOCTU MeTa/iioB H. H. bekeroBa. [TonyueHue KUc/or.

Comu. HomeHknatypa cone. @usrueckue U XMMHUeCKHe CBOMCTBa cosield. [Tosmyuenue
coJiei.

['eHeTHyeckKas CBSI3b MeXAY K/acCaMU HeOPraHUUeCKUX COeJMHeHUM.

Xumuueckuti 3kcnepumeHm:

KaueCTBEHHOe OTpeZie/ieHre COJiep>KaHusi KUCIopo/ia B BO3/yxe, TIoyueHre, cobupaHue,
pacrio3HaBaHWe U W3yueHHWe CBOMCTB KHCJIOPOJa, Hab/oZieHWe B3aWMO/IEHCTBUS BeIeCTB C
KHUC/IOPOZIOM Y YCJIOBUSI BO3HUKHOBEHMS U TpeKpallleHusl ropeHusi (ro)kapa), 03HaKOMJIEHUe C
oOpasljaMM OKCHZOB WM ONWCaHWe WX CBOMCTB, IOJydeHHe, COOMpaHWe, pacro3HaBaHWe |
H3yueHHe CBOMCTB Bozopofa (ropeHue), B3aumojelcTBue Bogopoaa c okcugom meau (II)
(BO3MO>KHO HCTIONIb30BaHKE BU/jeOMaTeprasioB), HabmogeHre 06pasiioB BelecTB KOIMUecTBoM 1
MOJTb, WICC/IeJOBaHWe OCOOEHHOCTel pacTBOPEHUSI BeIeCTB C pa3/IMUHONW pPacTBOPUMOCTHIO,
TIPUTOTOBJ/IEHWE PAaCTBOPOB C ONpeJe/éHHOM MacCOBOM [i0/leli PacTBOPEHHOIO BelecTBa,
B3aMMOJIEMCTBHE BOZAbl C MeTa//laMd (HaTpueM W KajblyeM) (BO3MOXXHO HCIIO/b30BaHUE
BHZIeOMaTepUasoB), MCC/efoBaHre 00pa3lioB HEOPraHWUeCKUX BeIeCTB Pa3/IMYHbIX KJ/IAaCCOoB,
Hab/rofleHre M3MeHeHUsT OKpacKW WH/WKATOPOB B PAacTBOpax KHC/IOT U Ijesioued, u3yuyeHue
B3auMozencTBUs okcrzia meau (II) ¢ pacTBOpoM cepHOM KMC/IOThI, KUC/IOT C MeTas/ylaMU, PeakLvii
HeuTpaau3aluu, NojlyyeHue HepacTBOPUMBIX OCHOBaHUM, BbITECHEHHEe OZJHOTO MeTasula JpyruM
W3 pacTBOpa CO/H, peIlleHWe >SKCIepUMEeHTA/lbHBIX 3aZad 1Mo TeMe «BakHelllre K/accChbl
HeopraHuueCcKrUX COeMHEeHUN».

Ilepuopnueckuii 3akoH M Ilepuosuyeckas cucreMa XxuMuuyeckux sjiementos [I. U.
MenpeneeBa. CTpoeHye aToMOB. XuMHueckas CBsi3b. OKHC/IMTE/IbHO-BOCCTaHOBHUTE/IbHbIE
peakiuu

[TepBbie MOMBITKY KIaCCUPUKALMM XUMUUYeCKUX 371eMeHTOB. [ToHsATHe 0 rpymnmnax CXOAHbIX
3/1eMeHTOB (11]eJIOUHBIE U 11je/I0YHO3eMe/IbHbIe MeTall/lbl, Tajl0reHbl, UHEPTHbIE ra3bl). DJIeMEeHTHI,
KOTOpbIe 006pa3ytoT am¢oTepHble OKCU/IbI U TUPOKCHU/IBI.

[Tepuoanueckuit 3akoH. [lepuopnueckasi cucTemMa XUMUYeCKUX >jemeHToB [, U.
MenpeneeBa. KopoTkonepuogHasi U JAauHHONepuofHasi ¢opmbl [lepuoguyeckoid CUCTEMbI
xuMuueckux 3nemeHToB [I. W. MenpgeneeBa. Ilepuogbl U rpymmbl. PU3NUECKUM CMBIC/
MOPsIJKOBOTO HOMePa, HOMEPOB epro/ia U TPYIIIbI 37IeMeHTa.

Ctpoenue atoMoB. CocTaB aTOMHBIX s7iep. V130Torbl. D/1eKTpoHbl. CTpoeHUe 3/1eKTPOHHbBIX
obomouek aroMoB TiepBbIX 20 XMMHUECKMX 3yeMeHTOB Ilepuoguueckod cucremsl [I. U.
MeHnpieneeBa. XapakTepucTUKa XUMUUECKOTO 3/IeMeHTa MO ero MoJyiokeHuto B Ilepruoanueckoit
cucreme 1. 1. MeH/eneeBa.

3aKOHOMEpPHOCTH M3MeHEeHUs paZinyca aTOMOB XUMHUUYECKUX 3/IEMEHTOB, MeTa/VIMUeCKUX U
HeMeTa/l/TMYeCKHMX CBOMCTB T10 TPYIaM U Mepruozam.



3unauenue [lepuoguyeckoro 3akoHa U Ileproanueckoil CCTeMbl XUMUYECKUX 3JIEMEHTOB
[J151 pa3BUTHS HayKU U NpakTUKU. [1. V. MeHgeneeB — yuéHbIl U rpaKjaHUH.

Xumuyueckas CBSI3b. KoBanenTtHas (nonsipHas 51 HeroJIsipHast) CBfI3b.
OJIeKTPOOTPULIaTe/IbHOCTh XUMUUECKUX 3/1eMeHTOB. VIoHHas CBsI3b.

Crernenb okucieHus. OKUC/IMTe/TbHO-BOCCTaHOBUTEIbHBIE peakLvy. I1poLieccsl oKucieHns
Y BOCCTaHOB/IeHUs. OKUC/IUTENIN U BOCCTAHOBUTEIH.

Xumuueckuti 3kcnepumeHm:

u3yueHre 00pasL[OB BeILeCTB MeTa/VIOB M HeMeTa/lJioB, B3auMOeHCTBUe THAPOKCHU[A
L[MHKa C pacTBOpaMHU KHC/IOT W 1le/l0uel, NpoBeJjleHHe OMbITOB, WIIHCTPUPYIOLUX MPUMepbI
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX Peaklyui (fOpeHue, peakliuy pas3/ioyKeH s, COeJUHEHUS]).

MescnpedmemHble cessu

Peanusanusi MeXXrpeMeTHbIX CBsi3ell MPU U3yueHWU XMMUHW B 8 Kjacce OCyILeCTB/seTCs
yepe3 UCI0JIb30BaHKUe KaK OOIINX eCTeCTBeHHO-HAYYHbIX TIOHSATHH, TaK U TIOHSATHH, SB/SIOILAXCS
CUCTEMHBIMU JIJIS1 OTJe/IbHBIX ITPeIMeTOB eCTeCTBeHHO-Hay4YHOr' 0 [IUK/Ia.

OOmue ecTeCTBeHHO-HayUHbIe TTOHSATHS: HayuHbIN (DaKT, TUIIoTe3a, TeOpHs, 3aKOH, aHa/U3,
CUHTe3, KiaccuduKalysi, TepUOAUUHOCTb, HaO/MoeHre, SKCIepUMeHT, MO/ie/IMpOBaHUe,
v3MepeHue, MO/iellb, sIBJIeHHe.

dusuka: MaTepus, aTOM, »3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYK/IW[, W30TOMbI,
PaJM0aKTUBHOCTh, MOJIEKY/a, 3JIeKTPUUECKW 3apsifi, BelLecTBO, Teno, 00BEM, arperaTtHoe
COCTOSIHME BeLleCTBa, ras, (U3nuyeckue BeJWUYMHBbI, eUHULIbI U3MepeHHsl, KOCMOC, TJIaHeThl,
3B€37b1, ComHIIe.

Buonorusi: poTocunTes, apixaHue, buocdepa.

leorpadus: artmocdepa, rugpocdhepa, MUHepasnbl, TOpPHbIe TOPOJbI, TOE3HbIE
VICKOIlaeMble, TOIJIMBO, BOJHbIE PeCypChI.

9 KJ/IACC

BemjecTtBo 1 XuMHUecKas peakijus

[Teprognuecknii 3akoH. Ileproguueckas cucremMa XUMHYecKux >ssemeHToB [I. U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEDHOCTM B HW3MEHEHWM CBOWCTB XUMHUYECKUX
37IeMEHTOB TIePBBbIX TPEX MEepPUOJOB, Kanus, KajJbLUs M KX COeJUHEHUM B COOTBETCTBUMU C
T10JI0’KeHHeM 371eMeHTOB B [leprofueckoii cucteme ¥ CTpO€HHMEM UX aTOMOB.

CrpoeHuve BellecTBa: BH/Jbl XUMHUECKOM CBSI3U. TUIbI KPUCTa/UIMYECKUX PELIETOK,
3aBMCHMMOCTb CBOMCTB Bell[eCTBa OT TUMNA KPUCTA/VTMYECKOMN PELISTKU U BU/Ia XMMHUUECKOW CBS3U.

Knaccudukaiys ¥ HOMeHK/IaTypa HeOpraHWuyecKrx BelllecTB. XUMHYecKue CBOMCTBa
Bel|eCTB, OTHOCSIIMXCS K pas/MUHbIM K/jJacCcaM HEeOpraHWyecKux COeJMHEHWM, TeHeThyecKas
CBs13b HEOPraHWYeCKUX BellecTB.

Knaccudukaiys XuMUUeCKUX peakijyil 10 pa3/MuHbIM Mpu3HakKaM (10 YMC/Iy M COCTaBy
YUaCTBYIOIIUX B PeaKLMU BelLleCTB, M0 TerioBoMy 3(deKTy, 1o M3MeHeHUIO CTelleHel OKHCIeHu s
XUMAYECKUX 3JIeMEHTOB, 110 00paTMMOCTH, TI0O YuUaCTUIO KaTajau3aTtopa). OK30- W
5H/I0TEPMUYECKUE pPeakliii, TEPMOXUMUUYECKHe YDaBHEHUSI.

[ToHsiTHe O CKOPOCTHM XMMHUecKoi peakuuu. [ToHsiTie 06 0OpaTUMBIX M HEOOPaTHUMBIX
XMMHYECKUX peakUusix. [IoHSTME O TOMOreHHBIX U TeTepOTeHHbIX peakuusx. [loHsaThe o
karanuse. [IoHsATHE 0 XUMHUUYECKOM paBHOBeCUU. PaKTOPhI, BAUSIOLIME Ha CKOPOCTb XMMUUECKON
peakiuu U MoJI0KeHre XMMUUeCKOro paBHOBECHSI.

OKHUC/IUTE/TbHO-BOCCTAaHOBUTE/IbHBIE  PEAKIMM, 3/eKTPOHHBIA 0ajlaHC OKHC/IUTETHHO-
BOCCTaHOBUTE/IbHOM peakiuu. (CocTaB/ieHWe YypaBHEHUM OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX
peakLuii C UCI0/Ib30BaHWeM MeTo/ja 3/IeKTPOHHOT0 OasiaHca.



Teopusi 3/1€KTPOIUTUYECKON [WCCOLMALIMUA. DIEKTPOIUTHI U HE3/eKTPOIUThl. KaTUOHBI,
aHUOHBL. MexaH13M /IMCCOLMALUY Bell[eCTB C pa3/IMUHbIMU BU/JaMU XUMHAYeCKOH CBs3U. CTerneHb
auccoruauyi. CuibHbIe U c/labble 37IeKTPOUTHI.

Peakijun MoHHOrO oOMeHa. Y CJ/IOBUSI TIPOTEKAHHMsI peakiii MOHHOTO oOMeHa, TIOHble U
COKpallléHHble MOHHble ypaBHeHUsl peakuui. CBONCTBa KHC/IOT, OCHOBAaHWW U COJiell B CBeTe
rpeZCTaB/ieHUd 00 3/IeKTPOMTUYECKOW Auccolualnyi. KauecTBeHHble peaklUUd Ha HOHBL
[TonsiTue o ruAposM3e Comen.

XumuuecKuti 3kcnepumenm:

03HaKOMJIEHHE C MOZEe/SIMA KPUCTA//IMUeCKUX PeIIETOK HEeOpraHWuYecKHWX BeleCTB —
MeTa//IOB U HeMeTa/uIOB (rpaguta U anmasza), CJIOXKHBIX BeIecTB (XJOpuja HaTpus),
WCC/iefloBaHUe 3aBUCUMOCTU CKOPOCTH XMMHYECKOM peakLUd OT BO3JeMCTBUsL pa3IUuHbIX
(bakTOpOB, Hcce0BaHUe 3/1eKTPOIPOBOJHOCTH PacTBOPOB BeIleCTB, Mpoliecca AUCCOLUalun
KUCJIOT, 1ijesioueli ¥ coselt (BO3MOKHO MCI0/Ib30BaHKe BHIe0 MaTepuasioB), IPOBe/leHHe OMbITOB,
W/IJTFOCTPUPYIOIMX TIPU3HAKU TIPOTeKaHWsl Peaklvii MOHHOTO oOmeHa (oOpa3oBaHWe O0CasKa,
BbIJle/IeHre Ta3a, 00pa3oBaHWe BOJBI), OIBITOB, W/ITFOCTPUPYIOLIUX TPHUMeEPhl OKHC/UTETBEHO-
BOCCTAHOBUTE/bHBIX peaklui (ropeHue, peakluu DPa3/ioKeHUs, COeJMHEHUs), pacrio3HaBaHUe
HEOPraHWUeCKHWX BeL[eCTB C TIOMOIIbI0 KaueCTBEHHBbIX peakLUM Ha HWOHbI, pelleHue
9KCTepUMeHTa/bHbIX 3a/1ay.

HemeTanibl 4 UX cOeJUHEHUSI

OO1ast xapakTepucTHKa ranoreHoB. Oco0eHHOCTH CTPOEHHs aTOMOB, XapaKTepHbie
crenieHU okuciaeHus. CTpoeHWe U (pu3MuUecKWe CBOMCTBA MPOCTHIX BELeCTB — TajlOreHoB.
XuMHUUecKre CBOWCTBAa Ha MpuMepe xJjopa (B3aMMOJeHCTBHe C MeTaj/ulaMH, HemeTasjlaMH,
mesioyamu).  XsopoBogopoZ. ConsiHasg — KMCIOTa, XWMHUeCKHWe CBOWCTBa, TIO/yuyeHHe,
npuMeHeHue. JlelicTBHe XJiopa U XJIOPOBOAOPO/A Ha OPraHu3M uesnioBeKa. BaskHeli1vie XI0puabl
Y UX Haxo)KJeHue B TIpUpo/e.

OOmiasi xapakTepucTHKa 31eMeHTOB VIA-rpymnmbl. OcoOeHHOCTH CTpPOeHUsI aTOMOB,
XapaKkTepHble cTereHW okucyieHus. CTpoeHWe M (M3UUYeCcKre CBOWCTBA TPOCTHIX BeIeCTB —
KHUC/IOPOZia M Cepbl. AJIZIOTPOIHbIE MOAW(UKALIMK KUCI0pOJa U cepbl. XUMHUUYECKHe CBOMCTBa
cepbl. CepoBOJiOpO/l, CTpoeHUe, Gu3NUecKWe U XUMHUUeckKue cBoucTBa. OKCHIbI Cepbl Kak
TIpe/iCTaBUTe/I KUCJIOTHBIX OKCHJOB. CepHasi KUC/IOTa, pU3MUecKrWe U XMMUYecKhe CBOWMCTBa
(obrmMe Kak rpeACcTaBUTeIs Kacca KUC/IOT U crieluduueckre). XUMHUUeCKHe Peakiuy, Jie)Kallye
B OCHOBe TTPOMBIIIJIEHHOTO criocoba mosryueHust CEpHOM KUCIOTHI. [IpriMeHeHre CePHOM KHUC/IOTHI.
Conu cepHOM KHUC/IOThI, KaueCTBeHHasi peakiusi Ha cy/bdar-uoH. HaxokgeHue cepbl U eé
CoeZIMHEeHUI B TMpUpojie. XMMUUeCKoe 3arpsisHeHre OKPY»Karollleill cpe/ibl COeIMHEeHUSIMU Cepbl
(KMCJIOTHBIE IOXK/H, 3arpsi3HeHre BO3/[yXa U BOJJOEMOB), CTIOCOOKI ero rpeioTBpallieHusl.

OO61ast XapakTepucThka 37eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTerleHW OKHUC/IeHus. A30T, paclpocTpaHeHWe B TIpuUpojie, (Qusnyeckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B ripupojie. AMMUaK, ero ¢pusnueckrie U XuMuyeckue
CBOWCTBA, MosiyueHue U nnpuMeHeHue. Comu aMMOHUS, UX (pr3nyecKre U XMMHAYeCcKe CBOMCTBA,
rpuMeHeHWe. KauecTBeHHasi peakliUsi Ha MOHbI aMMOHUSI. A30THasi KUC/IOTa, €€ ToJiyueHue,
¢busnuecke W XUMHUYeCKWe CBOHMCTBa (0Ol[Me Kak TIpeACTaBUTeNsl Kjacca KUCIOT |
cneuuurueckue). Vcronb3oBaHWe HUTPATOB M COJieM aMMOHHSI B KaueCTBe MHHepasbHbIX
ynobpenuii. XvMruyeckoe 3arpsisHeHHde OKpyyKarollled cpefibl CoeIMHeHUsIMUA a30Ta (KHUC/IOTHbIe
JO’KIM, 3arpsi3HeHHe BO3/lyXa, MOUBbI U BOA0EMOB). Pocdop, annoTporiHbie MogudbUKaLUN
¢docdopa, dusnueckue u xummuueckue cporictBa. Okcug docdopa (V) u pochopHas KucoTa,



¢v3nueckre M XUMUUECKHEe CBOWMCTBA, MosiyueHue. Vcrnonb3oBaHue (ochaToB B KauyecTBe
MHHEeDPAabHBIX y00peHMH.

OOmiasi xapakTepucTHKa 31eMeHTOB I[VA-rpymmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapakKTepHble CTelleHW OKUCJ/IeHHUsl. YT/epo/i, a/lZIoOTPOIHbIe MOAU(UKALIMM, PACTIPOCTPaHEeHNEe B
npupoze, pusnueckue U XUMUUecKre cBoWcTBa. Azicopbuus. KpyroBopoT yriieposia B pupoge.
Okcuapl yriaepoja, Ux (pusnueckue U XUMUYeCKre CBOMCTBA, JieiiCTBHE Ha >KUBble OpPraHU3Mbl,
ToJTy4eHre U TIpuMeHeHre. DKOJIorudecKre mpob/ieMbl, CBs3aHHbIe C oKcugoMm yriepoga (IV),
rurioTe3a ryi06abHOTO TOTeIJIeH!sl K/IMMara, MapHUKOBbIM 3¢ ¢eKT. YronbHas KUCI0Ta U eé
co/v, uX (U3Myeckue U XMMHUYEeCKUe CBOMCTBa, MOJiyueHHWe W TpuMeHeHue. KauecTBeHHas
peaxiyst Ha KapOoHaT-1oHbI. Vcriop30BaHre KapOOHATOB B OBITY, MeULIMHE, TIPOMBILIIEHHOCTH
Y CeIbCKOM XO3SIUCTBe.

[TepBoHaua/ibHbIe TIOHSATUS 00 OpraHMYeCKWX BelljecTBaX KaK O COeJMHEHUsX YTjiepoja
(MeTaH, 3TaH, 3TUJ/IEH, alleTU/IeH, 3TAaHO, TJIMLEePHH, YKCyCHas KUc/oTa). [IpupoaHbie HICTOUHHKU
yTJ1I€BOJJOPOAOB (YT0JIb, TIPUPOJHBIN ra3, He(Th), MPOAYKTHI UX TlepepaboTKy (OeH3MH), UX POJb
B OBITY M NpOMBIIIIEHHOCTU. [ToHsITHE O OMOJIOrMYeCKH BaXKHBIX BeILeCTBAX: >KUpax, Oeskax,
yriaeBojax — U UX POAM B JKU3HU 4YesioBeKa. MaTepuanbHOe €QUHCTBO OpraHMYecKuX u
HEOpPraHUUYeCKHX COeUHEeHHUH.

KpemHuuii, ero ¢usnyeckue U XUMHUUeCKHe CBOWCTBa, TMOAydyeHHWe U TpPUMeHeHHUe.
CoepvHeHusi KpemHUsi B Tipupoge. OOmme mipeacrtaBneHuss o0 okcuzpe kpemuusi (IV) wu
KpeMHHeBOM KucioTe. CUIMKAThI, UX UCTIOb30BaHKe B OBbITY, B IPOMBIIIJIEHHOCTU. BaykHelie
CTPOUTE/IbHbIE MaTepHasibl: KepaMHKa, CTeK/IO, IeMeHT, 0OeToH, keyie300eToH. IIpobiembl
0e30MacHOT0 MCTOIb30BaHMS CTPOUTE/IbHBIX MaTePUaIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii 3kcnepumeHm:

r3ydeHue 00paslioB HeOpPraHWUeCKUX BeleCTB, CBOMCTB COJITHOW KHMCJIOTBI, TIPOBeZieHHe
KaueCTBEeHHBIX PeaKlMii Ha XJIOPUA-WOHBI W HaOJIFOZieHre TIPU3HAKOB WX TMMPOTEKaHUs, OTIBITHI,
oTpakaroiiye ¢usnueckve U XMMUYeCKde CBOMCTBA TajloTeHOB U MX COeAUHEHHI (BO3MOXXHO
WCTO/b30BaHUe BUJieOMaTepHaioB), O3HaKOMJieHHWe € obpasiamMu XJIOpUAOB (ra/JoreHU/oB),
O3HaKOMJIeHHe C o0pa3laMu ceppl W €€ COoeJUHEeHHsSIMH (BO3MOXXHO HCIIO/Ib30BaHHE
BUJeOMaTepuaioB), HabirozeHrne Tiporjecca OOyriMBaHUSI —caxapa TOf  JIeHCTBUEM
KOHLIEHTPUPOBAHHOUW CEePHOW KHCJIOThI, U3yUeHHe XUMUUYECKHUX CBOWCTB pa30aBieHHOW CepHOM
KWC/IOThI, TIPOBe/leHNe KaueCTBeHHOW peaklMM Ha Cyab(aT-WOH U Hab/tofileHre TIpU3HaKa eé
TpOTeKaHusl, 03HaKOMJ/IeHHe C (PU3NUeCKUMM CBOMCTBaMU a30Ta, docdhopa U UX CoeJUHEHUN
(BO3MO>KHO MCIT0/Tb30BaHKEe BHZIeOMaTepPHUasIoB), oOpasiiaMu a30THBIX U GochopHBIX yaoOpeHuH,
nojsyyeHve, cobupaHue, pacro3HaBaHWe U U3yueHHe CBOWCTB aMMHuaka, I[IpOBefieHre
KaueCTBeHHbIX peaklvii Ha MOH aMMOHUSs U (hocdaT-uoH U h3yueHre MPU3HAKOB KX MPOTeKaHUs,
B3aMMO/IENCTBHE KOHIIEHTPUPOBAHHOM a30THON KHMC/IOTHI C MeJIbI0 (BO3MOYKHO HCITO/Ib30BaHHe
BU/leOMaTepUanoB), W3yuyeHUe MoJe/ield KpPUCTa//IMUeCKUX pelIfTOK anMasa, rpadura,
(ysnepeHa, 03HaKOMJ/IEHUeE C MPOLIeCCOM aZicOpPOL[MM PaCTBOPEHHBIX BEILeCTB aKTUBUPOBAHHBIM
YT7IEM 1 YCTPOMCTBOM MPOTHBOra3a, rojyueHue, cobrvpaHye, pacrio3HaBaHue U U3yuyeHre CBOMCTB
YIJIEKUC/IOTO Ta3a, TPOBe/leHHWe KaueCTBeHHBIX peakluii Ha KapOOHAT W CUIMKAaT-WUOHBI U
v3yyeHUe TIPU3HAKOB WX T[IPOTEeKAHUs, O3HAaKOMJIEHWe C TPOAYKLMeNd CUIMKaTHOU
TIPOMBIIIJIEHHOCTH, pellieHre SKCTIepUMeHTa/IbHBIX 3a/jau 110 TeMe «BakHeliine HemMeTasuTbl U UX
COeJUHEeHUS».

Mertanibl M MX COeAMHEHHS

OO0111ast XapaKTePUCTHKA XMMAYECKHUX IEMEHTOB — METa/JIOB Ha OCHOBAHUH WX TTOJIO>KEHUST
B [lepuoguueckoil cucremMe XuMuueckux 3neMeHToB [I. M. MeHjjeneeBa U CTpPOeHUsI aTOMOB.



Crpoenue meta/yioB. Meta/iueckass CBfI3b U MeTa//IMueckas KpUCTa/l/IMyecKasi pelléTka.
ONeKTPOXUMHUYECKUN psifi HampsbkeHWuM MeTas/uioB. Pu3nyeckve W XUMHUYECKHe CBOMCTBA
meTanioB. Ob1e crocoObl mosydeHus: MeTa/uioB. [IoHSTHE 0 KOPPO3WM MeTaslyioB, OCHOBHbIE
CriocoObl 3amUThl WX OT Koppo3uH. CruiaBbl (CTanb, UYT'yH, AFOPAJIOMUHUN, OpOH3a) U UX
nprMeHeHue B ObITY U TIPOMBIILJIEHHOCTH.

[[TesiouHble MeTasIbL: TI0JIOKeHUe B [leprojrueckor cucTeMe XUMUYEeCKUX 371eMeHTOoB /1.
N. MeHpeneeBa, CTpoeHHe HMX aTOMOB, HaxOXZeHWe B Tpupoje. PuU3nueckue U XUMUUecKue
CBOICTBa (Ha nmpuMepe HAaTpus U Kanusi). OKCH/bI U TUAPOKCUABI HaTpUs U Kanus. [IpruMeHeHue
111eJIOUHBIX META/IJIOB U UX COeUHEHHH.

[[TesiouHO3eMeTbHBIE MeTaslIbl MarHUW Y KasbLyi: NoJ/I0KeHWe B [Tepuoanueckon cucteme
XAMUYeCcKuXx 3yemeHTOB /[I. 1. MeHjeneeBa, CTpoeHHMe MX aTOMOB, HaxOXJAeHUe B TPUPO/JeE.
dusnyeckre U XUMUUECKHe CBOMCTBA MarHusi U KaniblLys. BakHelllve coeJuHEHUs KalbLIUs
(okcua, TUAPOKCHU, comn). KECTKOCTE BOJBI U CIIOCOOBI €€ yCcTpaHeHMUs.

Amomunui: mioniokeHue B Ilepuoandueckod cucTteMe XxuMUuYecKux 3jemeHToB [I. WU.
MeHjeneeBa, CTpoeHHe aTOMa, HaxoXKJeHue B mpupoze. Pusnyeckrve U XMMUUYECKUe CBOMCTBA
antoMuHUs. AMQOTepHble CBOMCTBA OKCH/Ia U TUJIPOKCH/IA alTFOMUHUSI.

JKene3o: mnonoxeHwe B Ilepuoguueckod cucTeMe XWMUUecKuX 3jeMeHToB [I. .
MeHjeneeBa, CTpoeHHe aTOMa, HaxoXKJeHUe B mpupoze. dusnueckre U XMMUUECKUe CBOMCTBA
kene3a. Okcuppbl, ruapokcugsl U comu xenesa (II) u xenesa (III), ux cocraB, CBOWCTBa M
TIOJTyYeHHe.

XumuuecKuti 3kcnepumenm:

03HaKOMJIeHHe ¢ 00pa3iiaMy MeTaJIOB U CIJIABOB, UX (DU3UUECKUMHU CBOMCTBAMM, U3yUeHHE
pe3yJ/IbTaTOB KOPPO3UH MeTal/IoB (BO3MOXKHO MCITO/Ib30BaHKE BH/jeOMaTepraioB), 0COOEHHOCTeH
B3aUMOJIEMCTBUSI OKCHUJA Ka/lbl[Msl W HATpus C BoJOH (BO3MOXKHO HCIIO/Ib30BaHUe
BU/leOMaTepUaioB), UCC/e/JOBaHHe CBOMCTB >KECTKOM BO/IbI, TIpoliecca T'OpeHUs »kere3a B
Kucaopoze  (BO3MOXKHO — HMCIIO/Ib30BaHWE  BUJleOMaTepuasioB), TMPU3HAKOB TMPOTEKaHHUs
KaueCTBeHHbIX peaKLIMi Ha MOHbBI: MarHus, Kajablys, aJlOMUHUS, 1L[UHKa, Kene3a (II) u xenesa
(ITT), memm (II), HabmomeHre W OMKMCAaHME TIPOLIECCOB OKpAIMBAHHS TIAMEHH MOHAMH HATpHS,
Kanusi U Kanbliysi (BO3MOXKHO MCIMO/b30BaHUe BH/eOMaTepuasoB), UccaefioBaHue aM(OTepHBIX
CBOMCTB TU/IPOKCH/a aTFOMUHUSI U TU/IPOKCH/IA LIMHKA, pellleHre SKCIeprMeHTa/lbHbIX 3a/]au 10
TeMe «BakHelilllMe MeTaslyibl U UX COeUHEHUsI».

XuMus U OKpy’Kawluas cpeja

BewectBa 1 Marepuasbl B TTOBCEJHEBHOM >KM3HU 4YesioBeKa. be3omacHoe MCro/ib30BaHue
BEIIeCTB M XUMMWUECKMX peakluid B ObiTy. IlepBasi mMoMoIlb MPU XUMHUECKUX OXKOraX M
OTpaBJIeHUSIX.

XuMuyeckoe 3arpsi3HeHUe OKpYy»Karolleil cpefibl (TipefiesibHasi JOMyCTUMasi KOHL|eHTpaLus
BetlectB, ganee — [1IK). Posib XuMuM B pellieHnH 3KOJI0rMUecKux mpobem.

XumuuecKuii 3KkcnepumeHm:

n3yueHre 00pa3ljoB MaTepUasoB (CTEKJIO, CTlylaBbl METAJIIOB, MOJIMMEepPHbIe MaTepUaJbl).

MescnpedmemHble cesns3u

Peanu3anusi MeXrnpeIMeTHbIX CBsI3€M MPU U3yUeHWU XMMHUU B 9 Kilacce OCYILeCTB/ISIeTCS
yepe3 UCT0/Ib30BaHKe KaK 0OII[UX eCTeCTBeHHO-HaYUHbBIX MOHSTHHN, TaK U TIOHSITUM, SIB/ISTFOIIIXCSI
CHCTeMHBIMU [IJ1s OT/e/TIbHBIX TIPe/IMETOB eCTeCTBeHHO-HayYHOr 0 LIMK/Ia.

OO011e ecTeCTBeHHO-HayUHbIe TIOHSATHS: HAYUHbIM (DaKT, TUTIOTe3a, 3aKOH, TeOPUsl, aHa/TH3,
CUHTe3, KiaccuduKalysi, TepUOJUYHOCTb, HaO/Mo/eHre, SKCIIepUMEHT, MO/Ie/IMpOBaHUe,
v3MepeHue, MO/ieJlb, sIBJIeHUe, TapHUKOBBINA 3(D(PeKT, TeXHO/I0THsl, MaTepHabl.



du3uka: MaTepusi, aTOM, 3JeKTPOH, IIPOTOH, HEWUTPOH, WOH, HYK/WJ, W30TOIbI,
PaJJMO0AaKTUBHOCTb, MOJIEKYy/la, SJeKTPUUYECKUNM 3apsfi, TIPOBOJHUKH, TIOTYTIPOBOAHUKH,
IV3NIEKTPUKY, (POTOI/IEMEHT, BeIecTBO, Teao, 00bEM, arperaTHoe COCTOSIHME BeILecTBa, Tas,
pacTBOp, PACTBOPUMOCTh, KPUCTA//TMUecKas peléTKa, CriiaBbl, (Gpr3uyeckue BeJTMUMHbBI, € JUHULIB]
M3MepeHusi, KOCMHUUeCKoe ITPOCTPaHCTBO, T/IaHeThl, 3Bé3/1b1, CosTHIIe.

buonorusi: dotocuHTes, ApixaHue, Ouocdepa, 3KOCHUCTEMa, MHHeEpa/bHbIe YA00peHws,
MHKDPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TTUTATe/IbHbIEe BeIlleCTBa.

leorpadusi: atmocdepa, ruapocdepa, MUHepaabl, TOpPHbIe TIIOPO/bI, IOJe3HbIe
HICKOTIaeMble, TOT/IUBO, BOJHbIE PeCyPChI.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA30BAHUA

JINUHOCTHBIE PE3YJ/IbTATBI

JINYHOCTHBIE pe3y/bTaTbl OCBOEHHSI TPOrpaMMbl OCHOBHOTrO 001jero o06pa3oBaHus
JOCTUTAIOTCS B X0/le 00yUeHUs] XUMUHM B eIMHCTBe yueOHON M BOCTIUTATeTbHOM [1esITeTbHOCTH B
COOTBETCTBUM C  TPAJWLMOHHBIMA  POCCHMCKUMH  COLMOKY/IBTYDHBIMH ¥ JYXOBHO-
HPaBCTBEHHBIMU LIeHHOCTSIMH, MPUHATHIMUA B 0OIL[eCTBe NpaBW/IaMU M HOPMaMH TOBeJieHUsl U
CrOCOOCTBYIOT MpOLieccaM CaMOI03HaHMsl, CAMOPa3BUTHS M COLMANMM3aLiii 00yJaroIuxcsl.

JINYHOCTHBIE pe3y/bTaThl OTPa)KalOT TOTOBHOCTb OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM TIO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi W PaCIIMpeHHe OIbiTa JesTeJbHOCTA Ha eé
OCHOBe, B TOM YMCJIe B YaCTH:

1) naTprMoTHYECKOro BOCIIUTAHHA:

L[eHHOCTHOT'O OTHOLLIEHUS K OTeUeCTBeHHOMY KY/bTYPHOMY, UCTOPUYECKOMY Y HayUHOMY
Hac/eJui0, TIOHUMAaHUS 3HAaYeHUs] XUMWYeCKOW HayKH B JKM3HU COBPEMEHHOTO OOIIecTBa,
CrOCOOHOCTH B/afieTh [JOCTOBePHOW MH(pOpMalyell 0 1mepefoBbIX JOCTHKEHUSIX U OTKPBITHSIX
MHMPOBOM M OTeUeCTBEHHOM XWMHH, 3aMHTEPeCOBAHHOCTH B HAYUHBIX 3HAHHUSX 00 yCTpOHCTBe
MHpa U 00111ecTBa;

2) rpaXk;aHCKOr0 BOCTIMTAHUS:

TIpe/ICTaB/IeHNsI O COLMa/JbHBIX HOPMax M TpaBWIaX MEXIMYHOCTHBIX OTHOLIEHWH B
KO/UIEKTUBE, ~ KOMMYHMKAaTMBHOM  KOMIIETEHTHOCTM B OOIIeCTBEHHO  T10J/Ie3HOM,
yueOHOHMCC/IeJOBaTe/TbCKOM, TBOPUECKOW U [ADYTUX BUAAX [eATeJIbHOCTH, TOTOBHOCTH K
Pa3HO00Opa3HOI COBMECTHOM [J1esITeTbHOCTH TIPY BBITIOJTHEHUU yueOHbBIX, TI03HABaTeIbHBIX 3a/1ady,
BBIMOJTHEHUM XUMMUECKUX 3KCIIePUMEHTOB, CO3/laHMM Y4eOHBIX IPOEeKTOB, CTpeM/IeHHUs K
B3aMMOMNOHMMAaHHUIO M B3alMOIIOMOILM B TpoLiecce 3TOM yueOHOMW [esiTeTbHOCTH, TOTOBHOCTH
OLIeHMBATh CBOE MOBe/[eHHe U TIOCTYITKA CBOUX TOBAPHILeH C MO3ULIMY HPABCTBEHHBIX U PABOBBIX
HOPM C YY€TOM OCO3HaHUsI TI0C/Ie[ICTBUM TIOCTYITKOB,;

3) e HHOCTH HAYYHOT'0 MO3HAHUS:

MHMPOBO33peHUYeCKHe TIPe/ICTaB/eHHsT O  BeljeCTBE W XUMUYECKOM  peakiyy,
COOTBETCTBYIOLI[ME COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAyKU M COCTaBJISIFOLIME OCHOBY JJIst
TIOHUMaHWUsI CYIIIHOCTH HayYHOUN KapTUHBI MUPA, MPe/CTaBIeHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TIPUPO/IbI, B3aUMOCBSI3X UesloBeKa C MPUPOJHOM CPefioi, 0 PO XUMHUH B TTO3HAHUU
3THUX 3aKOHOMEPHOCTeW;

TO3HaBaTe/lbHble MOTHBBI, HallpaBJeHHble Ha T0Jy4eHHWe HOBBIX 3HAaHWUM TI0 XWUMMH,
HeoOXoauMble A1 OOBSICHEHWsS] HAOJIFO/laeMbIX TIPOLIECCOB W SIBJIEHWM, TI03HABaTe/bHOM,
MH(OPMAIMOHHOW M YATAaTeNbCKOW KY/IbTYPbI, B TOM UHC/Ie HaBBIKOB CAMOCTOSITE/IEHON PabOThI
C y4eOHBIMU TEKCTaMH, CITPABOUHOM JINTepaTypoM, AOCTYIHBIMU TeXHUYECKUMU CPeJCTBaMU
VMH(OPMaI[MOHHBIX TeXHOJIOTHH;

MHTepeC K 00yueHMIO W TI03HAHHIO, H0003HATeNBHOCTh, FTOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOEKTHOM M MCC/Ie[0BaTeNbCKON [eaTe/lbHOCTA, K OCO3HAHHOMY BHIOODY
HarpaB/IeHHOCTH 1 YPOBHsI 00yueHusi B ja/ibHeHIIIeM;

4) hopMuUpOBaHNSA KY/IbTYPbI 30POBbS:

0CO3HaHMe LIeHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOILLIEHUS K CBOeMY 37I0POBbIO, YCTAHOBKU
Ha 370pOBBI 00pa3 >KW3HHW, OCO3HAaHWEe TIOC/AE[CTBHUN W HENpHsTHe BPeIHBbIX IIPHUBBIUEK
(ynoTtpebsieHUs1 anKoOroJisi, HApPKOTHKOB, KypeHHs), HeOOXOJUMOCTH COOJIIO/IeHUs] TIPaBUJI
6e3omacHOCTH TIpK 0OpallleHnU C XUMUYeCKUMH BellleCTBaMU B ObITY U peasibHOM XKU3HU;



5) TPy/I0BOr'0 BOCIIMTAHUS:

HHTepecC K MPakTUYeCKOMY M3yueHHI0 mpodeccuii U TpyZAa pa3/iiyHoro poja, yBakeHue K
TPYAY ¥ pe3y/bTaTaM TPYI0BOH JesITe/TbHOCTH, B TOM UKC/Ie Ha OCHOBE TTPUMEHEHHS TIPeIMETHBIX
3HaHUM TI0 XUMWW, OCO3HAHHBI BBLIOOP WHAMBUIYATbHOM TPAEKTOPUU TPOAOIIKEHUS
oOpa3oBaHusi C y4éTOM JIMYHOCTHBIX WHTEPECOB U CIIOCOOHOCTH K XHWMHH, OOI[eCTBEHHBIX
MHTEPeCOB W TIOTPeOHOCTeH, YCMemHoW MpodeCcCHoHaIbHOW [eITe/TlbHOCTH W Pa3BUTHUS
HeoOXOZMMBIX YMEHUH, TOTOBHOCTh a/JalITUPOBAThLCS B MPOheCcCHOHa/ILHON Cpejie;

6) 3K0/I0rHuecKOoro BOCIIUTAHUS:

9KO0JIOTHUeCKH 1iejiecoo0pa3Hoe OTHOILIeHWe K TIPUPOZie KaK MCTOUHUKY XKU3HU Ha 3emiie,
OCHOBe eé CyIIeCTBOBaHMs, TIOHMMaHKe L[eHHOCTH 3[0poBOro u Oe3oracHoro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIIleHHe K COOCTBeHHOMY (U3UUeCKOMy U TICUXWUYECKOMY 37I0POBBIO,
0CO3HaHHe LIeHHOCTU COO/MI0ZIeHHsT IPaBU/T 6€30MacHOTo MoBeZieHHs TIpyU paboTe C BellleCTBaMH,
a TakXKe B CUTYaL[UsiX, YTPOKAIOIINX 3[0POBBIO U KU3HU JIFO/Iel;

CrI0COOHOCTH TTPUMEHSITh 3HAHUS, TIO/TyYaeMble IPU U3YUeHUH XUMUH, JJIs1 PeLleHHs 3a7iau,
CBSI3aHHBIX C OKpY’Karollled TPUPOJHON CpeZioH, /s TIOBBIIIEHUS YPOBHSI 3KOJOTMUECKOU
Ky/IbTYPbl, 0CO3HaHUs T7100a/TbHOTO XapaKTepa 3KOJIOTHYeCKUX mpobsieM U TyTel UX pelleHust
TIOCPe/ICTBOM METO/IOB XUMHH, SKOJOTUUECKOTO MBIILJIEHNs], yMEeHUSI PYKOBOZACTBOBATbCSA UM B
M03HaBaTe/IbHOM, KOMMYHUKAaTUBHOMN U COLIMA/IbHOM TTPAKTUKE.

METATIPEAMETHBIE PE3YJ/IbTATBI

B cocraBe MeTaripefMeTHBIX DPe3y/bTaTOB BBIJE/SAIOT 3HAaUMMble 711 ()OPMUPOBAHUS
MHPOBO33peHUs1 00ljeHayuHble TIOHSATHS (3aKOH, Teopus, MPUHLIUI, TUMoTe3a, (HakT, CUCTeMa,
TIPOLIECC, YKCTIEPUMEHT U JIPYTO€.), KOTOPbIe HUCIOJIb3YIOTCSA B €CTECTBEHHO-HAyUHBIX YUeOHBIX
rpeiMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHWM M3 3TUX IMpeMeTOB ()OPMUPOBATH Tpe/icTaB/eHHe O
1[eJIOCTHOM HayYHOM KapTWHe MMpa, U YHUBepca/ibHble yueOHbIe HelCTBUs (TT03HaBaTe/bHEIE,
KOMMYHHUKaTUBHbIE, Pery/siTUBHbIE), KOTOpble oOecrieunBalOT (OpMHUpOBaHHE TOTOBHOCTH K
CaMOCTOSITe/ILHOMY TJIAHUPOBAHUIO M OCYIL[ECTBJIEHUIO YUeOHOM esATeTbHOCTH.

ITo3HaBaTe/IbHBbIE YyHHBEpPCAIbHbIE yueOHbIe el CTBUSA

Ba3oBble 1oruyecKue JeiCTBUA:

YMEHHUsSI WCTO/b30BaTh TIPUEMBI JIOTMUECKOTO MBIIUIEHUS TIPY OCBOEHWU 3HAHUM:
PaCKpbIBaTh CMBIC/T XMMUUYECKHX TTOHATHH (BbIEATh UX XapaKTepHbIe PU3HAKH, YCTAaHaB/IUBAThb
B3aMMOCBSI3b C JIPYTMMH TIOHATHSIMM), WCIIO/Ib30BaTh MOHATHUS [/isi OOBSICHEHUs OT/eIbHBIX
(hakTOB U sIB/IeHUH, BLIOUPATh OCHOBAHUSI M KDUTEPUH [1/1s1 K/TaCCU(MUKAIL[N XUMHUUeCKUX BeIleCTB
Y XUMHUECKUX peakl[ii, yCTaHaB/IWBaTh NMPUYMHHO-C/Ie/[CTBEHHbIE CBSI3W MeXAy O0BeKTamu
W3yUeHHs], CTPOUThH JIOTUUECKUE PacCYKAeHUs (MHAYKTHBHBIE, JeJyKTUBHbIE, TI0 aHA/IOTHH),
JieJ1aTh BBIBO/IbI U 3aK/TFOUEHUS;

yMeHHe TPUMEHSATh B TMpoLjecce TI03HAHUS TIOHATHS (TIpeAMeTHbIe M MeTarpeJMeTHbIEe),
CUMBOJIMUECKHe (3HAKOBbIe) MOJEIH, HWCIOJb3yeMble B XUMWU, TPeo0pa30BbIBATh IIMPOKO
NIPUMEHSIEMbIE B XUMHM MO/Ie/IbHbIE TIPe/CTaB/IeHUs] — XUMHUUYEeCKUH 3HAaK (CMMBOJ 3JIEMEHTa),
XUMHAUeckass (GopMyna M ypaBHEHHE XHWMHUECKOM peaki[ud — TIpd pelieHnd yueOHO-
MO3HaBaTe/bHBIX 3afZlauy, C Y4YETOM O3TUX MO/IeIbHBIX TIPeCTaBJI€HUN BBISB/SATH WU
XapaKTepr30BaTh CYIIIeCTBEHHbIE TIPU3HAKU H3YyUaeMbIX OObEKTOB — XMMHUECKHX BEIeCTB U
XUMUYECKUX DPeaki[ii, BbISBIATH OOIIMe 3aKOHOMEPHOCTH, NPUUUHHO-C/I€[CTBEHHBIE CBSI3U U
MIPOTUBOPEUMS B M3yUaeMbIX MPOLIECCAX U SBJIEHUSIX.

Ba3oBble ncciejoBaTe/IbCKUE AeHCTBHSA:



yMeHHe HCIO/b30BaTh IOCTaB/eHHbIe BOIMPOChl B KauecTBeé WHCTPyMeHTa TO3HaHUs, a
TaK)kKe B KayeCTBe OCHOBBI i1 (PODMHDOBAHHUSI THUMOTe3bl TI0 TIPOBEPKe IPABUILHOCTH
BbICKA3bIBAEMbBIX CYXK/E€HHIA;

npuobpeTeHre OMbITa 1O TJIAHUPOBAHWI, OPraHM3allid W TIPOBEJeHUI0 YUeHHYeCKUX
9KCTIepUMEHTOB, YMeHUe Hab/oaTh 3a X0/I0M TpOoLiecca, CaMOCTOSTeIbHO TIPOTHO3UPOBATh €0
pe3ynbTaT, (GopMynaupoBaTh 000OIEHHST YW BBIBOZABI IO pe3y/abTaTaM MPOBEAEHHOTO OIbITa,
WCCJIeJOBaHMS, COCTAB/ISATh OTYET O MPOAeTaHHOM pabore.

Pab6ora c uadopmanueii:

yMeHHe BbIOMpaTh, aHaTM3UPOBaTh U UHTEPIIPeTHPOBaTh MH(POPMALIMIO PAa3/IMUHbIX BHIOB
1 ¢opM Mpe/iCTaB/IeHUs], [10/yYyaeMyr0 U3 pa3HbIX UICTOUHMKOB (Hay4YHO-TIOMY/IsIpHast IuTepaTypa
XVMHUYeCKOT0 COJIep>KaHwusl, CIIPaBOUHbIe TTOCO0UsI, pecypchl VIHTepHeTa), KpUTHUeCKH OLIeHUBAaTh
TIPOTUBOPEUMBYIO ¥ HEJJOCTOBEPHYIO HH(OPMALIUIO;

yMeHHe TIPUMeHSITh pa3/IMuHble MeTO/bl U 3arpOChl MPU TIOMCKe U 0TOope MHPOpPMaLUu 1
COOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX /ISl BBITIOJTHEHUST yueOHBIX U ITO3HABaTe/IbHBIX 3aJau
OTipe/ie/IEHHOTO THIA, TNpUobpeTeHHe OMbITA B 00/aCTU WMCIIO/IB30BaHUS HMH(GOPMALMOHHO-
KOMMYHHUKaTUBHBIX TeXHOJIOTUM, OB/IaZieHe Ky/IbTYPOM aKTUBHOT'O MCII0/Ib30BaHUSI PAa3/IMUHBIX
TIOMCKOBBIX CHUCTEM, CaMOCTOSITe/TbHO BBLIOMpATh ONTHUMAaNbHYI0 (OpPMYy Mpe/CTaBIeHUs
VHpOPMaIM U WUTIOCTPUPOBATh pelllaeMble 3a/layd HeCJIOKHBIMA CXeMaMH, [JuarpaMmmaMH,
Apyrumu (popmamu rpaduky U UX KOMOUHALUSAMUY;

yMeHHe WCIO/b30BaTh W aHAJM3UPOBaTh B Tiporecce yuyeOHOM UM MCCe[0BaTeIbCKOM
JesITeTbHOCTY MH(GOPMALIUIO O BIUSHUY MPOMBILLITIEHHOCTH, Ce/TbCKOT0 X03HCTBa U TPAHCIIOPTA
Ha COCTOsTHUE OKDY»Karolleil MpUpoJHOI Cpe/ibl.

KoMMyHHKaTHBHbIE YyHHBePCa/IbHbIe yUeOHbIe [[eHCTBHA:

yMeHUsI 3aJjaBaThb BOMpOCHl (B XoJe Auasora U (WiM) [AUCKYCCHMH) T0 CYLIeCTBY
obcyxzaemoli Tembl, (HOPMYJUPOBATb CBOM TIPEJIO’KEHWS] OTHOCHUTE/NILHO BBITIOJTHEHHS
rpe/J/I0>KeHHOM 3a7jauy;

YMEHWSI TIPe/ICTaB/ISITh MOTyYeHHbIe Pe3y/IbTaThl T03HAaBaTeTbHOU JeATeTbHOCTH B YCTHBIX
M TIMCbMEHHBIX TEeKCTaX; /leflaTb TIPe3eHTAlUI0 pPe3y/bTaTOB BBLIMOJHEHUSI XUMHUECKOTO
SKCreprMeHTa (J1abopaTOPHOrO OMbITa, JIAOOPAaTOPHOM PpaboThI MO MCC/e0BAHUIO CBOHCTB
BEIL[eCTB, y4eOHOr0 TIPOEKTa);

yMeHusi yueGHOro COTpy/JHMUeCTBa CO CBePCTHHMKAMH B COBMECTHOH TO3HaBaTelbHON U
HCC/IeIoBaTe/TbCKOW eI Te/TbHOCTA TIPH PellleHW BO3HUKAIOIIUX TPo0/ieM Ha OCHOBe Y4éTra
00IIMX WHTEpPecoB W COTJIacCOBaHWS TO3WLMK (00CyKAeHus, 0OMeH MHEHHUSIMH, «MO3TOBbIe
IITYPMbI», KOODJJUHAL[USI COBMECTHBIX /IECTBUH, OTpe/iesieHue KPUTEPHEB TI0 OIleHKe KayecTBa
BBITIOJTHEHHOM PabOThI U IPYyTHE).

PeryisiTUBHbIe yHUBepCa/IbHbIe yUeOHbIe JefiCTBHUA:

yMeHHEe CaMOCTOSITe/IbHO OTIPe/IeNSITh LIe/d JesTeTbHOCTH, TI/IAaHWPOBaTh, OCYIIEeCTBIISATH,
KOHTPOJIUPOBATh W TIPU HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO [IeSTEbHOCTh, BBIOMDPAThH
Haubosee 3 peKTUBHBIE CTIOCOOBI pellieHus yueOHBIX 1 I03HaBaTe/IbHbIX 3a/lay, CAMOCTOSITe/TbHO
COCTaBJISITh U/ KOPPEKTUPOBATh MPe/J/I0KeHHbIN alrOPUTM [|eMCTBUK MIPU BBINIOJIHEHWUH 3a/JaHUMN
C y4éTOM TIOJyueHUsI HOBBIX 3HAaHWM 00 W3ydaeMbIX OOBEKTaX — BeIeCTBaX W DeaklUsX,
OLlIeHMBaTh COOTBETCTBHE T0JIyUeHHOTO pe3y/ibTaTa 3asiBJIeHHOU 1]e/d, YMeHUe UCI0/Ib30BaTh U
aHa/IM3MPOBaTh KOHTEKCTHI, TIpe/jjlaraeMble B yCJIOBUM 3a/laHUM.

INMPEAMETHBIE PE3YJ/IbTATHBI

B cocraBe mpeAMeTHBIX pe3y/JbTaTOB TI0 OCBOEHHIO 00S3aTe/IbHOTO COJepyKaHus,
YCTaHOBJIEHHOTO [IaHHOW (ejepasbHOM paboueil TIpOrpaMMOM, BBIIEISIOT: OCBOEHHbBIE



00yJaroL[MMHUCS HayyHble 3HaHUS, YMEHWsS W CrocOoObl eiCTBUM, BUABI JeSTeTbHOCTU TI0
TI0/TyUeHUI0 HOBOTO 3HaHUS, €r0 UHTePIPeTaruy, Mpeodpa30BaHUI0 ¥ TIPUMEHEHHUIO B Pa3/TMUHbBIX
yueOHbIX U HOBBIX CUTYal[UsIX.

K koHiy obyueHus B 8 Kacce mpejMeTHbIe pe3y/ibTaTbl Ha 6a30BOM ypPOBHE [IOJDKHBI
oTpaXkaTb CHOPMUPOBAHHOCTH Y 00YUArOLIUXCST YMEHUI:

pacKpbIBaThb CMbICI OCHOBHBIX XMMHUYECKUX TMOHSATHW: aTOM, MOJIeKy/a, XUMUUeCKUn
3JIEMEHT, TIPOCTOe BellleCTBO, CJIOXKHOe BeLecTBO, CMeCh (OJZHOpOAHas U
HEO/IHOPOJHAasi), Ba/leHTHOCTb, OTHOCHUTe/IbHAasi aTOMHasi M MOJIeKyJ/spHas Macca,
KOJIMUeCTBO BelleCTBa, MOJIb, MOJISIDHAsi Macca, MacCcoBasi A0Sl XMMUYeCKOr0 3/1eMeHTa
B COeJUHEHWH, MOJSpHBIA 00BEM, OKCHZ, KWUCIOTa, OCHOBaHWe, COJIb,
3/1eKTPOOTPULIATE/ILHOCTD, CTeTIeHb OKUC/IeHUs], XMMUYecKast peakLiys, Kaaccudukaiys
peakLUii: peakljuM COeIMHeHUs], peakLiu pa3/ioyKeHusl, peakLiiy 3aMelleHus], peakLiiu
obMeHa, 3K30- 1 SHAOTePMUUECKHEe PeaKI[iH, TeTUIOBOW 3P heKT peakijiu, siZipO aToMa,
3JIeKTPOHHBIN C/IOM aToMa, aTOMHas opOWTanb, pajuyC aToMma, XUMHYecKas CBSI3b,
TMoJISIpHAsi M HeToJIsipHasi KOBaJIeHTHasi CBsi3b, MOHHAasl CBSI3b, MOH, KAaTHMOH, aHWOH,
pacTBOp, MaccoBasi 1014 BelllecTBa (MPOLIeHTHast KOHL|eHTpaLysl) B pacTBOPE;
W/UTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWUECKUX TIOHATHUN W TPUMEHSTh 3TH
TIOHSITUS TPH OTHMCAaHWU BeIleCTB U UX TTpeBpallieHUi;

WCMOb30BaTh XWMHUYECKYI0 CHMBOJIMKY [JIi COCTaB/ieHusi (opMys BellecTB U
YPaBHEHUM XUMUYECKUX peakLui;

OTIpefieIiTh BaJIeHTHOCTh aTOMOB 3/7IEMEHTOB B OWHApHBIX COeJUHEHMSX, CTerleHb
OKWCJIEHUS] 3/IEMEHTOB B OWHApHBIX COeJUHEHUSX, TPUHA/J/IeKHOCTh BEILeCTB K
orpeZieIEHHOMY K/acCcy coeAUHeHW 10 ¢opMmyaaMm, BHUJ XUMHUUECKOM CBSI3U
(KoBasileHTHast U MOHHas1) B HEOPraHUUeCKUX COeJUHEeHUSIX;

packpeiBaTh cMmbICa [lepuogrueckoro 3akoHa /. 1. MeHpjeneeBa: AeMOHCTPHUPOBATh
TOHMMaHWe TepUoINYeCcKOl 3aBUCUMOCTA CBOMCTB XMUMHUYECKUX 3JIEMEHTOB OT MX
nosiokeHuss B Ilepuosnyeckoil cucTemMe, 3aKOHOB COXPaHEHHUSI MacChl BeIeCTB,
TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIDHOTO yueHusi, 3aKoHa ABOra/ipo;

OMHMChIBaTh M XapaKTepu3oBaTh TabimuHyo ¢opmy [leprosnyeckoit CHUCTEMbI
XMMUUECKUX 3/IeMEHTOB: pa3/iiuaTh TOHSITUSl «rJaBHasi moArpymnmna (A-rpymmna)» u
«mobouHass moarpynmna (b-rpymma)», Masible W OosbIMe TI€PUObI, COOTHOCHTH
0003HaueHMs], KOTOpble UMEIOTCs1 B Tabsmile «[lepuoanueckass cCTeMa XUMUUYECKHX
snemeHToB [I. V. MeH/jefieeBa» C UMC/IOBBIMU XapaKTePUCTUKaMH CTPOEHHsSI aTOMOB
XUMUYECKMX 3/IeMEeHTOB (COCTaB M 3apsifi siipa, oOlljee 4YWCIO 37€eKTPOHOB W
pacrpe/iesieHye UX T0 371eKTPOHHBIM CJI05IM);

K/1accuuLMpOBaTh XMMUUECKHEe 37IeMeHThI, HeopraHuyeckue BelllecTBa, XMMUUecKre
peakiuy (M0 YMC/Ay M COCTaBy Yy4yaCTBYIOLIMX B PeaklUM BeLIeCTB, IO TEeIIOBOMY
sddexry);

XapaKTepr30BaTh (OMUCHIBATh) OOIIMe XWUMUUYECKHe CBOMCTBA BEIECTB pa3UYHbBIX
K/IaCCOB, TIOATBepX/Jasi  OMMCaHWe TIpUMepaMH  MOJIeKY/ISIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIUX XUMAUECKUX peaKinii;

TIPOTHO3UPOBAaTh CBOMCTBA BeI|eCTB B 3aBUCUMOCTU OT MX KaueCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTeKaHUsI XUMHUUYEeCKUX TpeBpalljeHui B Pa3/IMUHbIX YC/IOBUSX;
BBIUMC/ISITE OTHOCUTETbHYIO MOJIEKY/ISIPHYIO M MOJISIDHYIO MacChl Bell|eCTB, MaCCOBYIO
JI0JIF0 XMMHUYEeCKOro 3jieMeHTa 1o (opMysie coeZluHeHUs], MaCCOBYIO [I0JIt0 BelllecTBa B
pacTBoOpe, IPOBOAUTH PAaCUETHI [0 YPaBHEHUIO XUMHUUYECKOU peakiny;



TPUMEHSITh OCHOBHbIE OMepalid MBICJUTELHON /eaTeTlbHOCTA — aHa/li3 U CUHTe3,
cpaBHeHMe, 0000IleHre, CUCTeMaTH3aluio, KiacCU(UKALMIO, BbisSB/IeHHe TPUYUHHO-
C/Ie[ICTBEHHBIX CBsi3ell — [/l W3Y4YeHUsI CBOMCTB BeIeCTB U XWMHUUECKUX DeaKLUi,
eCTeCTBeHHO-HayuHble MeTO/IbI TI03HaHUS — HaO/M0IeHre, U3MepeHHe, MOZIeJTMPOBaHuUE,
9KCIiepuMeHT (peasibHbil U MBIC/IEHHBIN);

C/lefioBaTh TIpaBU/IAM  TO/Ib30BaHUSI XWMHUYECKOW TIOCY/0M ¢ J1abopaTOpHBIM
obopyJoBaHHeM, a Takke TpaBWIaM OOpallleHusi C BeleCTBaMHd B COOTBETCTBUU C
WHCTPYKLIMSIMU T10 BLITIOJTHEHUIO J1TaDOpaTOPHBIX XUMHUUECKHX OTIBITOB T10 TIOJTYYeHHUI0 U
cobupaHuio Tra3000pasHBIX BellecTB (BOAOpPOJAa M KHC/IOPOAA), TPHUTOTOBIEHUIO
pPacTBOPOB C OMNpeze/IéHHOM MacCOBOU [j0Jield PaCTBOPEHHOIO BeleCTBa, MIaHUPOBAaTh
Y TIPOBOJUTb XMMUYECKHe KCIIepUMEeHThI TI0 PAClio3HABAHMIO PACTBOPOB Ileioueil 1
KHUCJIOT C TIOMOII[bI0 UHIUKATOPOB (JIakMyc, (peHo/TanerH, MeTUIOpaHX U IpyTHe).

K koHny obyueHusi B 9 KJiacce rpeMeTHble pe3y/bTaThl Ha 0a30BOM ypOBHE [O/DKHBI
oTpaXkaTb CHOPMHUPOBAHHOCTh Y 00YUAIOIIMXCST YMEHHH:

pacKpbIBaThb CMbBIC/I OCHOBHBIX XWMHUYECKUX MOHATUM: XUMHUUYECKUU 37IeMEeHT, aToM,
MOJIeKyJ1a, NOH, KaTUOH, aHUOH, NTPOCTOe BelleCTBO, CJIOJKHOEe BellleCTBO, Ba/JIeHTHOCTb,
371eKTPOOTPULIATE/IBHOCTb, CTeleHb OKWUC/IeHUs, XMMUUeCKas peakLys, XUMHYecKas
CBS13b, TEIUIOBOM 3(GheKT peakiid, MOJb, MOJISIPHbIN 00BEM, PacTBOP, 3/IEKTPOJIUTHI,
HE3JIEKTPO/IUTBI, 37IeKTPOJIMTUYECKAst AMCCOLMAIMS, peaklud WOHHOro oOMeHa,
KaTa/u3aTop, XWMHUYeCKoe paBHOBecue, oOpaThMble U HeoOpaTHMble peakIUy,
OKHC/IUTeNTbHO-BOCCTAHOBUTE/IbHbIE  peaklud,  OKUUIUTe/lb,  BOCCTAHOBUTEIb,
OKHC/IeHWe U BOCCTAHOBJIEHWe, a/oTpOIus, aM(pOTepHOCTb, XUMHUUYeCKas CBf3b
(KoBaneHTHasi, WOHHasi, MeTa/l/InuecKas), KpUCTa/UIMuecKasi pelliéTKa, KOppO3us
MeTas/uIOB, CIUIaBbl, CKOPOCTb XWUMHWYECKOM peakluW, TpefesibHO [0NyCcTUMasi
koHueHTpauus [TIK BeliecTBa;

W/UTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWUMMWUECKUX TOHSATAW W TIPUMEHSITb 3TH
TOHATHS MPY ONMCAHUU BeLeCTB U UX MpeBpalleHul;

WCIO/b30BaTh XUMHUUYECKYH0 CHMBOJIMKY [Jis1 COCTaBieHUs: (OpMy/a BelecTB U
YPaBHEHUM XUMUYECKUX peakL1i;

onpefie/IiTh BAJIEHTHOCTb U CTeleHb OKWUC/AEHUSI XUMHUUYECKUX 3/1eMEHTOB B
COeIMHEHUSIX PAa3/IMYHOr0 COCTaBa, MPUHAJJIEKHOCTb BeLIeCTB K ONpefenéHHOMY
KJ/IacCy coeiiHeHWM 10 ¢opMmy/aM, BUJ XMMHUUECKOW CBsi3U (KOBaJleHTHasi, MOHHas,
MeTa/ulhueckasi) B HeOPraHUUeCKUX COeJJMHEeHUsX, 3aps/i MUOHAa M0 XHUMHUUYeCKOu
(dhopmyne, xapakTep cpefibl B BOAHBIX pacTBOpax HEOPraHWYeCKUX COeJUHEeHUH, TUI
KPUCTa/IJTNYECKOUN PelIETKU KOHKPETHOTO BeIl|eCTBa;

packpbiBaTh cMbIc [lepuoanyeckoro 3akoHa [I. V1. MeHpeneeBa U [eMOHCTPUPOBATh
ero MOHWMaHHUe: OTMChIBaTh M XapaKTepu3oBaTh TabmuuHyro ¢Gopmy [lepuoguueckoit
CUCTEMbl XUMMUECKHUX 3JIEMEHTOB: pa3/ivuaTh MOHATUSl «raaBHas nogrpynna (A-
rpynma)» U «mnobouHas mnoarpymnma (B-rpyria)», Manbie U OOJbIINME TTEPUO[BI,
COOTHOCHUTBb 0003HAaUEHUSs], KOTOPble UMEIOTCS B TIEPUOAMUECKON Tab/IuIe, C UNC/IOBBIMU
XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XMMHUUECKUX 3/IEMEHTOB (COCTaB W 3apsif A1pa,
o0l11lee UMCIO 3/1€KTPOHOB U pacripefie/ieHre UX TI0 3JIeKTPOHHBIM CJIOSIM), OOBbSICHSIT
ob1e 3aKOHOMEPHOCTH B W3MEHEeHWUM CBOWCTB 3JIEMEHTOB M WX COeJUHEHUH B
rpe/iesiax MajibIX TTePUOIOB U TJIaBHBIX MOATPYIII C YUETOM CTPOEHHUS UX aTOMOB;



K/1accU(ULMpOBaTh XMMHUUECKHe 3/IeMeHThbl, HeopraHuueckue BellecTBa, XUMHUUYeCcKHe
peakiuu (M0 YMC/Iy M COCTaBy Y4YacCTBYIOLIMX B DeakLUM BeleCTB, MO TeIJI0BOMY
3¢ deKTy, 10 U3MEHEHUIO CTereHell OKUC/IeHUs] XUMUYEeCKUX 3/IEMEHTOB);
XapaKTepH30BaTh (OIMKCBhIBATh) OOIHMe W creluduUecKre XUMHYEeCKHe CBONCTBa
TIPOCTBIX U CJIOKHBIX BellleCTB, OATBEpXK/asi OMKrcaHue prMepaMu MOJIEKY/ISIPHBIX U
VMOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX peaKLiy;

COCTaBJ/ISITh YPaBHEHUSI 3/IEKTPOJIMTUUECKOW AUCCOLIMALIMM KUC/IOT, 111eJI0Uel U COJleu,
TOJTHbIE ¥ COKpAIL|éHHbIe YPaBHEHUsI Peaklvii HOHHOTO 0OMeHa, ypaBHeHUs peakLni,
MOJTBEPXKJAIOLIMX CYLeCTBOBAaHWE TeHeTUYEeCKOW CBSI3M MeXAy BellecTBaMu
Pa3/IMUHbIX K/1aCCOB;

pacKpbIBaTh CYILIHOCTb OKHC/IWTEIbHO-BOCCTAHOBUTENbHBIX peakluil I0CpeJCTBOM
COCTaBJIeHUsI 37IEKTPOHHOTO OajlaHca STUX peakLi;

MIPOrHO3UPOBaTh CBOWCTBA BELECTB B 3aBUCHMOCTH OT WX CTPOEHHs], BO3MOXXHOCTH
MpOTeKaHUsi XMMAYeCKUX TpeBpallieHri B pa3/IMUHbIX YCIOBUSIX;

BBIUUC/ISITh OTHOCUTE/TbHYI0 MOJIEKY/ISIPHYHO M MOJISIPHYIO MacChl BellleCTB, MaCCOBYIO
JI0/IF0 XMMHAYeCKOT0 37ieMeHTa 1o GopMyJsie coeJUHeHHsl, MaCCOBYIO JIOJIIO BellleCTBa B
pacTBope, NMPOBO/IUTh PaCuéThl M0 ypaBHEHHIO XUMUUECKOM peakivu;

cobsrofiaTh  TpaBW/IA  T10/Ib30BAaHUSI XMMHUECKOW TOCYyJoW U 1abopaTOpHBIM
obopyJoBaHHEM, a TaK)Ke TpaBW/a OOpallleHHs] C BeljeCTBaMH B COOTBETCTBUH C
WHCTPYKLUSIMH TI0 BBITIOJTHEHHUIO JTaO0PaTOPHBIX XUMUYECKUX OTIBITOB TIO ITOJTYUeHHIO U
cobupaHuto ra3000pa3HbIX BellecTB (aMMHaKa U YTIeKUC/IOTO ra3a);

TPOBOAUTh PeakLuM, MOATBep)KJatole KauyeCTBeHHbIN COCTaB pa3/IMUHBbIX BelleCTB:
pacro3HaBaTh OIBITHBIM TYTéM XJIOpUA-, OpoMuz-, vogua-, KapboHat-, docdart-,
CU/IMKaT-, CyabdaT-, TWJPOKCHJ-UOHBI, KAaTHOHbI aMMOHMS U HOHBI M3y4YeHHBIX
MeTaJl/IoB, IPUCYTCTBYIOILIME B BOAHBIX paCTBOpaXx HeOpPraHUUeCKUX BellleCTB;
NIPUMEHSITh OCHOBHBIE OTepaldyd MbICUTebHOU JesiTe/TbHOCTU — aHa/li3 U CUHTe3,
cpaBHeHHWe, 0000IIIeHre, CHUCTeMaTH3al[yio, BbBISBJIEHHe TPUYMHHO-C/Ie/[CTBEHHBIX
CBsA3€M — [Isl M3Y4YeHUs] CBOMCTB BeIlleCTB M XUMHUUYECKHUX peakLUid, eCTeCTBeHHO-
Hay4Hble MeTO/Ibl TT03HaHUs — Hab/roieHre, u3MepeHue, MO/le/TMPOBaHKe, SKCTIepUMEHT
(peanbHbIN U MBIC/IEHHBIN).



TEMATHUYECKOE IVNIAHUPOBAHUE

8 KJIACC
Ne HavmeHoBaHue KomnmnuectBo OcHOBHbIe BUIbI eATeIbHOCTH
/m pasziesoB U TeM 4yacoB CozeprkaHuie 00yueHuUst 00y4Jaromxcst
yueOHOTO0 TIpeiMeTa

HEPBOHaanIbeIe XUMHUYECKHe MOHATUuA

1.1

XUWMHUS — BayKHast
00/1aCTh
€CTeCTBO3HaHUS
Y TpaKTUUYeCKOu
J1esITe/IbHOCTU

yeJioBeKa

5

[Ipegmet xviMuK. Posib XMWY B JKU3HU
yesioBeKa. X1MHUsS B CUCTeMe Hayk.

Tena u BemjecTBa. Pu3nueckKre CBOMCTBA
Bell|ecTB. ArperaTHoe COCTOsSIHUE
BeljecTB. [ToHsITHE 0 MeTO/jaX TTO3HAHUS
B XUMHUHU. YUCTbIe BelljecTBa U CMeCH.
CriocobblI pa3/iesieHusi CMeceii.
XumuuecKuti 3kcnepumeHm:
Lemoncmpayuu:

3HaKOMCTBO C XUMUUECKOU MOCY/0H,

C TIpaBU/IaMU paboTHI B labopaTopun

Y preMaMu oOpartieHus ¢
nabopaTopHbIM 000DPYJ0BaHHEM.
dusnueckue CBOKCTBa 00pa3IioB
HeOpraHUUeCKHX BelleCTB — MeTal/ioB

Yl HEMeTaJl/IOB.

CriocobbI pasiesieHus cMeceit
(bunbTpOBaHUe, BhITTApDUBaHUE,
TUCTWIISILIUS, XpoMartorpadus).

PacKpbIBaTh CMBIC/T M3y4aeMbIX TTOHSTHM.
PackpbiBaTh PO/ XUMUU B TIPUPO/IE

Y )KU3HU UesIoBeKa, ee CBS3b C APYTUMHU
HayKaMH.

Pa3iyuarh UKCThIE BeIjeCTBa U CMeCH;
O/IHOPO/IHbIE Y HEOTHOPOHbIE CMECH.
Pa3nuuath r3nueckre U XUMAYeCKUe
SIBJIEHUS.

CrieioBaTh aJIrOPUTMaM MCITO/Ib30BaHHS
9KCIIePUMEHTATbHBIX METO/IOB —
Ha0JTFOZIeHsT ¥ SKCTIEPUMEHTa.
HabmrogaTe ¥ OnMMChIBaTh 0OBEKThI

TIPU TIPOBE/IeHUU IEMOHCTPALIAI

11 1TabOpPaTOPHBIX OTLITOB M0 U3YYEHUIO
(hU31YeCKUX CBOMCTB BEIIeCTB, CrI0c000B
pas/iesieHusi CMeceii BellecTB.
[TpoBOAUTL XUMUUECKUH IKCTIEPUMEHT
TIpU pa3zie/ieHuu cMecei (Ha mpumepe
OUMCTKMU MOBAapPEHHOM COJIM) B XOJ€e
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JlabopamopHble onbimbl: V3yueHue u
orrcaHue GU3NUeCKUX CBOWCTB 00pa3LioB
HEOpPraHUUYeCKHX BeLLeCTB.

V3yueHue criocob0B pa3zeneHus cmeceii (C
TIOMOILIbI0 MarHUTa).

ITpakmuueckue pabombi:

Ne 1. TTIpaBua paboTsl B jabopaTopuu 1
nipreMbl 0OpalljeHus ¢ 1abopaTOpPHBIM
o0opyi0BaHUEM.

Ne 2. Pa3fiesieHue cMeceii (Ha IpUMepe OUUCTKU

TIOBapeHHOM COJTH)

TpaKTHYeCcKoi paboThl Ne 2.

CrnefoBaTh TIpaBU/iaM M0JIb30BaHUSI XUMUUYECKOM
MoCyzoi 1 1abopaTOpHBIM 0060pyZOBaHNEM, a
TaK)Ke MpaBU/iaM 00paleHusi C XAMHUUECKUMHU
Bell|eCTBaMU B COOTBETCTBUU C MHCTPYKLEeH
TIPU BBITIO/THEHWH TTPAKTUUeCKON

paboTel Ne 1.

BricTpanBaTh pa3BepHYThIe MMCbMEHHbIe U
YCTHBIE OTBETHI C OTOPOH

Ha “HMOpMaIHIO U3 yueOHHUKA

Y CIIPaBOYHBIX MaTepuaioB, FPaMOTHO
WCII0/Tb30BaTh U3yUeHHbIM MOHSATHUHHBIN anmnapar
Kypca XUMUU

1.2

BemectBa
U XUMUYECKUe peakLiu

15

ATOMBI U MOJIEKYJIbI. XUMUUECKHe
s71eMeHTbl. CUMBOJIBI XUMUYECKUX
371eMeHTOB. [IpocTeie U C/10)KHbIe
Bell[eCTBa. ATOMHO-MOJIEKYJ/ISIPHOe
yueHwue.

Xumunueckas ¢popmysa. BaseHTHOCTb aTOMOB
XUMUUYECKUX 37IeMEeHTOB.

3aKO0H ITOCTOSIHCTBA COCTaBa Bell[eCTB.
OTHOCUTe/bHAas aTOMHas Macca.
OTHOCHUTe/IbHAs MOJIeKYJ/ISIpHasl Macca.
MaccoBas 10711 XMMAYEeCKOT 0 3/1IeMeHTa B
COoeJMHeHUM.

OnpezensaTb MPU3HAKU XMMUYECKHX peakLi,
YCJIOBUS MX NIPOTEKAHUS.

OOBSICHATH CYL{HOCTb (PU3UIECKIX

Y XMMHYeCKUX SIBJIeHUH C TOUKU 3peHUsI
aTOMHO-MOJIEKY/ISIPHOTO yUeHMUS.
KnaccupuumpoBaTte XuMuueckye
peakuyy (110 YUC/Ty U COCTaBY
pearupymoimx U 00pa3yroIuxcs
BeIIeCTB).

CoctaBnstb hopmMybl OMHAPHBIX
BeILleCTB I10 BaJIECHTHOCTH U ONpe/le/isiTh
BaJIEHTHOCTh 1O (hOpMyJiaM BelLeCTB.
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KonuuectBo Bemjectsa. Mosb. MosisipHas macca.
B3aumocBsI3b KO/IMUecTBa, MacChl ¥ UMc/Ia
CTPYKTYPHBIX eJUHUL] BelljecTBa. PacueTsl 1o
(dhopMyiaM XUMUUECKUX COeIMHeHUI.
dusnyeckue U XUMHUUECKHe  SIBJIEHUS.
XuMuyeckasi peakijusi U ee Ipu3Haku. 3aKOH
COXPaHEeHHs1 MacChl BelleCTB.

XuMuyeckue ypaBHeHUsI.

Knaccudukaiys XuMuuecKux peakiiui

(coemuHeHws1, pa3/ioXKeHUsl, 3aMelleHus, 0OMeHa).

Xumuueckuti 3kcnepumeHm:

Hemoncmpayuu:

dusnueckue CBOMCTBa 00pa3lioB
HeOpraHUUeCKHX BellleCcTB — MeTasVIOB U
HeMeTasl/IoB.

OO6pasiibl  Bell[eCTB  KOIMUeCTBOM 1  MOJb.
dusnyeckue siByieHus (Tl71aBleHre BOCKa, TasiHUe
Jb/la, PacTHpaHUe caxapa

B CTYTIKe, KUTIeHWe U KOHZeHCallvsl BO/Ibl).
Xumuyeckue siBjieHUs (TOpeHre CBeuH,
TIPOKa/IMBaHKe Me/IHOM MPOBOJIOKH,
B3aMMO/IeMCTBUE COZIbI WK MeJia

C COJISIHOM KUCJIOTOM).

Habtro1eHue Tpu3HaKOB MTPOTeKaHUS

PaccraBnisiTb KO3 PUIMEHTbI

B YPaBHEHUSIX XUMUUYECKHUX PeaKIni.
HabJtro/1aTh ¥ OMTHUCBIBaTH 0OBEKTHI MPH
MIPOBe/IeHUH [IeMOHCTpaLuii

1 JTabOpaTOPHBIX OIBITOB.

[TpoBOAWTH BBIUKC/IEHUS 110 (HhOpMYyIamMm
XUMUAYEeCKUX COeZIMHEeHUM U ypaBHEHUSIM
XUMUYECKUX PeaKI[Ui.

[TpyMeHSITh eCTeCTBeHHO- HayUHbIe MeTO/Ibl
ro3HaHus (B TOM umc/ie Hab/roieHue,
MO/Ie/TMPOBaHue,

9KCTIepUMEHT Y OCHOBHBIE OTepariuu
MBIC/TUTETbHOM [IeSITe/TbHOCTH

(cpaBHeHUe, KmaccuduKarys)

BricTparBaTh pa3BepHyThIe MUChbMEeHHbIE U
yCTHbIE OTBEThI C ONTOPOM

Ha nHMopMaIHio 13 yueOHUKA

Y CIPaBOYHBIX MaTepHasioB, TPaMOTHO
WCII0/Tb30BaTh U3yUeHHbIV MOHATUMHBIN anmnapar
Kypca XUMHUH
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XUMHUUYeCKUX peaklui (pa3o)keHue caxapa,
B3aUMO/IEUCTBUE CEPHOM KMCJIOTHI C XJIOPUAOM
Gapusi, rosiyueHue U pas/ioykeHue TUIPOKCHA
Meau (II) npu HarpeBaHWH, B3aUMOIeUCTBUE
)kene3sa ¢ pactBopoM cojid Meau (I1). OmbITHI,
WJUTIOCTPUPYIOIIME 3aKOH COXPaHEeHUs MaCChl.
JlabopamopHbie onbimbi: Co3/jaHue

Moz esiel MOJIeKy/ (1L1apoCTep)KHEeBbIX).
Omnmcanne GpU3NUeCKUX CBOMCTB 00pasiioB
HeOpraHUUeCKHX BellleCTB —MeTasl/IOB U
HeMeTaslIoB.

Habnropenue gusnueckux (T1aBieHHe BOCKa,
TastHUe JibJla) U XUMUUeCKuX (ropeHue CBeuu,
NpOKa/IMBaHKe MeTHOM TIPOBOJIOKK) SIBJIEHUH.
HabnromeHue 1 onvcaHye PYU3HAKOB
TIPOTeKaHWsl XUMUUeCKHUX peaKliii pa3HbIX
THUIIOB.

BbruucneHus:

OTHOCHTE/IbHOM MOJIEKY/IIPHOU MacCChl BelLleCTB,
MOJISIPHOM MacChl, MacChl

BeIL|eCTB, MaCChl U KOJIMUECTBA Bell|eCTBa;
MacCCOBOM [J0JTM XUMUUECKOT'0 3/IeMeHTa 110
dhopmyrne coeiviHeHNSs;
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10 YPaBHEHUSIM XMMHUYeCKUX peakLvii:
KOJIMUeCTBa, MacChl BelllecTBa

T10 U3BECTHOMY KOJIMUeCTBY, Macce
peareHTOB WIH NPOAYKTOB peakLjuu

Nroro no pasgeny

20

Ba)kHeiilye npeAcTaBUTe/ I HeOPraHMUeCKHUX BellecTB

2.1

Bospgyx. Kucnopog,
[TousTHE 00
OKCHAX

6

Bo3pgyx — cmecs rasos. CocTaB Bo3/yxa.
Kucnopop — sneMeHT 1 pocToe

BellecTBO. Haxoxx/ieHre Kucopoa

B Mpupo/ie, pusrueckre U XUMUUECKHe
cBoiicTBa (peakuyy ropeHust). OKCH/IBI.
[Tpumenenwue kucmopozaa. CriocoOsI
TIOJTyYeHHs1 KUCIOpo/ia B 1abopaTopuu U
MIPOMBIIIJIEHHOCTU. KpyroBopoT Krc/ioposia B
nipupoze. O30H —

aI0TpornHas MoubuKaLus KUCI0Po/a.
TennoBoi 3¢ heKT XUMUUeCKOU peakijuy,
TePMOXHMMHUUECKHe YpaBHEHUs, 9K30-

Y SH0TepMUUeCcKre peakiuu. TOmiMBo: yrojb U
MeTaH. 3arpsi3HeHue BO3/lyXa, yCuieHue
napHUKoBOro 3¢ deKTa, pa3pyllieHrue 030HOBOTO
CI1011.

XumuuecKuti 3xcnepumeHm:
LlemoHcmpayuu:

KauecTBeHHOe orpe/iesieHre CO/lep>KaHus
KHCIOpO/ia B BO3/lyXe

[MTonyueHnue, cobrpaHue, pacrio3HaBaHKEe

KM crnonb30BaTh XUMUYECKYHO CUMBOJIUKY 1JIST
cocTaB/ieHUs1 JOPMYJI BellleCTB, MOJIEKY/ISIPHbIX
ypPaBHEHHM XMMUUECKUX PeakLUii C yuyacTheM
KHUCI0pOZa.

XapakTepr30BaTh (OMUCHIBATh) COCTaB
BO3/1yXa, (M3nUeCcKre U XUMUYeCKue

CBOMCTBA KMCJIOPO/ia, CTIOCOOBI ero

TIO/TyYeHHs, IPUMeHeHNe U 3HaueHue B
TIPUPO/ie U )KU3HU YesloBeKa.

CpaBHUBATh PeakI\y FOPeHUs U

Me/IJIEHHOTO OKUC/IeHHSI.
OOBSICHAITH ~ CYILIHOCTb
rnpobieM, CBA3aHHBIX C
BO3/lyXa.

CreioBaTh ITpaBU/IaM 0e30macHoM paboThI B
naboparopuun

TIPU UCTIOTb30BaHUM XUMUUECKOW TIOCY/TbI U
o0opy/i0BaHUsI, a TaK>Ke TIpaBUIaM
oOpalrieHus C TOPIOUMMHU BellleCTBaMHU.
[11aHUPOBAThb U OCYILIECTBISATh

9KO0JIOTUUECKUX
3arpsi3HeHHEM
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Y U3ydyeHre CBONCTB Kuciopoja. HabmoaeHnve
B3aUMO/I€HCTBUS BEIIIECTB C KMCIOPOJOM U
yCJIOBUSI BOSHUKHOBEHHUSI U TIPeKpallleHust
ropeHus (1okapa).

JlabopamopHbiii onbim: O3HaKOMJIeHHE C
oOpa3iiaMu OKCH/IOB U OTTHUCAHUE UX
CBOMCTB.

IMpakmuueckas paboma:

Ne 3. [TosyueHue u cobrpanve

KHC/I0PO/ia, U3yUeHHe ero CBOWCTB.
BbruuciaeHus:

MOJIEKY/IIPHOM MacChl KUC/IOPO/ia U 030HA
Ha OCHOBaHWM aTOMHOM MacChl
XUMUUYECKOT0 3JIEMEeHTa; KOJIMUeCTBa,
Macchl BelljecTBa

T10 YPaBHEHUSIM XUMHUECKUX PeaKIui

Ha MPaKTHUKe XUMUYeCcKUe

9KCTIePUMEHTBI, ITPOBOIUTh HAO/MIO/IeH s, fie/iaTh
BBIBO/IbI 10 pe3y/ibTaTaM

9KCTIepUMEHTa TPH MMPOBeIeHUH J1ab0paTOPHBIX
OTBITOB M TIPAKTUUECKOM paboThI.

BBIUKC/IATE KOJTMYECTBO BelliecTBa, 00beM rasa
o ¢hopmynam.

YuacTBOBaTh B COBMECTHOM paboTe B

rpymre.

BricTpanBaTh pa3BepHyThble MTUCbMEHHbIE U
YCTHBIE OTBETHI C OTOPOH

Ha “HMOpMaIHIO U3 yueOHHUKA

Y CIIpaBOYHbIX MaTepUasioB, TPaMOTHO
WCII0/Tb30BaTh U3yUeHHbIM MOHSATHUHHBIN anmnapar
Kypca XUMUU

2.2

Bogopog. I[Tonsitue o
KHUCJIOTaX U COJISIX

Bopgopop — anemeHT U ipocToe

Bewectso. HaxoxzeHnve Bogopoga

B IIpUpo/e, pr3nuecKre U XMMHAYeCcKre CBOWCTBa,
nprMeHeHHe, crioco0bl rostyuenusi. Kuciotsr u
COJIN.

Mornsipablii 06beM ra3oB. PacueTs! 1o
XUMHUYECKUM YPaBHEHUSIM.

XumuuecKuti 3xcnepumeHm:

LlemoHcmpayuu:

[MTonyueHue, cobvpaHue

PackpbIBaThb CMBIC/ M3yUaeMbIX MOHATUN U
MIPYMEHSITh 3TH TTOHSTHS TIPH OTTMCAHUH CBOWCTB
BeIlleCTB U UX MpeBpallleHui.

XapakTepr30Bath (OMUChIBaTh) (hr3nUecKue u
XMMHUUeCcKHe CBOWCTBA BOJOPOAA, CII0cO0bI ero
T0JIy4YeHus], IPUMeHeHHe.

Cob6upatb nprubop A/1s NomyueHust BOZOPOJaA.
Hcrio/130BaTh XUMUUECKYH0 CUMBOJTAKY
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Y pacrio3HaBaHue Bojiopoja. B3aumogeiicTBue
BOZ0poAa c okcuaom meau (1II).
JlabopamopHbiii onbim: B3aumogpelicTBre
KUC/IOT C MeTa/slaMu. [Ipakmuueckast paboma:
Ne 4. TTonyueHue U coOMpaHue BOAOPO/Ia,
M3y4yeHue ero CBOMCTB.

BbruucneHus:

o0beMa, KOJTHUeCTBa BelljeCTBa rasa 1o

€ro U3BeCTHOMY KOJIMYEeCTBY BelllecTBa

Wiu 00bemy;

00bEMOB ra30B I10 YPaBHEHHIO PeaKIMK Ha
OCHOBe 3aKOHa 00beMHBIX OTHOIIIEHUH Ta30B

JJ1s1 COCTaB/IeHUs1 (POPMYJI BellleCTB,
MOJIEKY/ISIPHBIX YPaBHEHUH XMMHUYECKUX PeakLui
C yJacTveM BOZIOpOJa.

BbIuncasTe MOJISIDHYIO MacCy BelLecTs;
KOJINUeCTBO BelllecTBa, 00beM rasa, Maccy
BellleCTBa.

ITpoBOAUTH pacueTsl 110 YypaBHEHUSIM
XUMHUYECKUX PeakIuii: KoJIMuecTBa, 00beMa,
Macchl BellleCcTBa [10 U3BeCTHOMY KOJIMYeCTBY,
obbeMy, Macce peareHTOB WY TPOZIYKTOB
peakLyu.

CnenoBaThb TipaBU/iaM Oe30macHO paboThI B
nabopaTopuy UCIO/Ib30BaHUN XUMUYECKOU
MOCy/ibl U 000PY/IOBaHMS, a TAKXKe

rpaBuiaM obpaltieHusi C TOPIOUUMU
BeII[eCTBaMH B OBITY.

[TnaHMpoBAaTh M OCYLL{ECTBJISATh Ha

MpaKTUKe XUMUUeCcKre

9KCIIePUMEHTBI, IPOBO/IUTH HAabJTFO/IeH s, /lenaTh
BBIBO/IbI 110 pe3y/ibTaTaM

3KCIIepUMeHTa.

YuacTBOBaTh B COBMeCTHOM paboTe B

rpyrmmne

2.3

Bogpa. PactBopsL.
ITouarue
00 OCHOBaHUAX

du3nueckue CBOMCTBA BOAbI. Bosia Kak
pacTBOpuUTe/b. XMMUYECKHe CBOMCTBA BOJBL.

PackpbIBaTh CMbIC/ M3ydaeMbIX OHATUN U
MIPUMEHSTh 3TH ITOHATHS [IPU ONMCaHUU CBOMCTB
Bell|eCTB U X MpeBpallleHuH.
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OcHoBaHus.

PactBopsbl. Posib pacTBOpOB B NIpUpO/Ee U B
)KU3HU uesioBeKa. KpyroBopoT Bo/ibl B
rpupoje. 3arpsisHeHue NpUpOoHbIX

BoZI. OXpaHa ¥ 04KMCTKa NPUPOJHBIX BOJ,.
HacbliieHHbIe ¥ HeHaChIllleHHbIe PaCTBOPSI.
PacTtBopuMOCTE BelLlecTB

B BoZie. MaccoBasi 107151 BellleCcTBa B
pacTBope.

XumuuecKuti 3xcnepumeHm:
LlemoHcmpayuu:

PacTBopeHue BellleCTB C pa3TMYHON
PacTBOPUMOCTBIO.

B3aumogeiicTBue Bofbl C MeTa/ulaMy (HaTpyueM 1
KaJIbLIEeM).

VccnepoBanue pacTBOPOB KMC/IOT

Y 11]eJI0Uel C TOMOLLbI0 UH/AUKATOPOB.
JlabopamopHble onbimbl ViccnenoBaHue
0coOeHHOCTel paCTBOPEHHUS BEIeCTB C
pas3IMUHOU paCTBOPHUMOCTBIO.
ITpuroToBeHre pacTBOPOB

C orpe/ie/IeHHOM MaCcCOBOM [j0J/1ell paCTBOPEHHOT 0
Bell|ecTBa.

Ipaxkmuueckas paboma

Ne 5. [IpuroroB/ieHue pacTBOpPOB C
orpe/ieJIeHHOW MacCOBOM Jl0yier

XapakTtepur3oBaTh (hr3uuecKre

Y XUMHUEeCKHe CBOWCTBA BO/IbI, €€ POJib KaK
pacTBOpUTeJIsi B IPUPO/IHBIX MPOL{eccax.
CocCTaBnSTh ypaBHEHUS XUMUUECKUX PEAKIIHH C
yuacTheM BOJbI.

OOBSCHATH CYITHOCTh SKOJIOTUYECKUX MPOOIeM,
CBSI3aHHBIX C 3arpsi3HeHreM NPUPOAHBIX BOJ,
Croco0bl OUHMCTKHU BOZIBI OT MPUMecel, Mephl 10
OXpaHe Bo/,

OT 3arpsi3HEeHUs.

[T1aHUpOBATh U OCYILIECTBJISATh Ha

MPAaKTUKe XUMHUYeCKHe

9KCTIepUMEHTBI, TTPOBOUTh HaOIIIOIeH s, feiaTh
BBIBO/IbI TI0 pe3yJ/ibTaTaM

9KCTIepUMeHTa TPH MMPOBeieHnH 1abopaTOPHBIX
OTILITOB U TIPAKTUUYECKOM pabOThI

CremoBath TIpaBHiaM 0e30I1acHOM paboThI B
nabopaTopuu TpH UCTI0/Ib30BAHUM
XUMWYeCKOH TIOCy/ibl U 000Py/I0BaHMS.
ITpOBOUTH BBIUMC/IEHUS C TPUMEHEHHEM
TIOHSTHS «MacCOBast 10JisI BeIeCcTBa

B PacTBOpe».

BricTparBaTh pa3BepHYThIe MUChMEHHbIE U
YCTHbBIE OTBEThI C ONOPOM
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PacTBOPEHHOIO BellleCTBa.
Bbruucnenus:

C UCTI0JIb30BaHUEM MOHSATHS «MaCCOBast 10JIst
BellleCTBa B pacTBOpe»

Ha MH(OpMaIUIo U3 yueOHHKa

Y CTIPAaBOYHBIX MaTepUasioB, TPAMOTHO
WCII0/Tb30BaTh U3yUeHHbIN MOHSATHUHHBIN anmapar
Kypca XUMUU

2.4

OcCHOBHBbI€ KJ1aCChl
HeopraHuuecKux
coeIMHeHUM

11

Krnaccudukariyis HeopraHuueckrux coeIMHeHUH.

Oxkcuppl. Knaccudukarys oKCuioB:
cosieoOpasytolye (OCHOBHBIE, KHUC/IOTHBIE,
amdoTepHbIe)

U Hecomneobpa3syroue. HomeHkaTypa
OKCHJ0B. PU3HUeCKUe U XUMHUYeCKHe
CBOWCTBA OKCHU/IOB.

[TonyueHue OKCHUIOB.

OcHoBanus. Knaccrduikariysi 0CHOBaHUI:
111€JI0YM U HePaCTBOPUMbIE OCHOBaHUS.
Howmenknarypa ocHoBaHUH. PU3nuecKue U
XMMHYeCKHe CBOWCTBA OCHOBAHUM.
[TonyuyeHre OCHOBaHUM.

Kucnotsl. Knaccudukaiiyst KUCIOT.
Howmenknarypa kuciot. Pusnueckue U
XMMHYeCKHUe CBOKWCTBA KHUC/IOT. P
akTuBHOCTU MeTa/y1oB H.H. bekerosa.
ITonyuyeHue KUCIOT.

Conu. HomeHknatypa coJsieli. @usnueckue u
XUMHYeCKHe cBorcTBa cosielt. [Tonmyvenne
coJiei.

['eHeTHUeCKas CBSA3b MEXAY KJ1acCaMu
HEOpraHUuecKux COoeJMHeHUN.

KnaccuduipoBaTh U3yuaemMbie BelljeCTBa o
COCTaBY U CBOMCTBaM.

CocTtaBnatb GopMy/bl OKCHJOB, KUCIOT,
OCHOBAaHWI, CoJiell U Ha3bIBaTh UX

10 MeXX/TyHapO/AHOM HOMeHK/IaType.
[TporHo3upoBaTh CBOMCTBA BEI[ECTB

Ha OCHOBe O0IIMX XUMHUUECKUX CBOHCTB
M3yUeHHBIX K/IaCCOB/TPYTIIT BEIleCTB,

K KOTOPBIM OHU OTHOCSITCSL.

CocTaBnsTh MOJIEKY/ISIDHbIE YDABHEHUS
peaki[uii, WUTFOCTPUPYIOIIUX XUMUUeCKHe
CBOMCTBA U CMIOCOOBI TIOSTyYeHHsT BEIeCTB
M3Y4eHHBIX KJIaCCOB/TPYIIM, a TaKXke

MO/ TBEPKAAIOIINX FeHeTHUECKYI0 B3aUMOCBSI3b
MeXAy HUMHU.

[Tpor3BOJUTE BEIUMC/IEHUS

T10 ypaBHEHUSIM XUMUUECKUX PeaKIUi.
[T1aHUpPOBATh U OCYILECTBJISATh Ha

MpPaKTHKe XUMUUEeCKHe

9KCTIepUMEHTBI, TTPOBOIUTh HaO/MIO/IeHYs], fie/iaTh
BBIBO/IBI 110 pe3y/ibTaTaM

9KCTIepUMEeHTa TPY TIPOBeIeHUH
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Xumuueckuti 3kcnepumeHm:

Lemoncmpayuu:

O6pa3iibl HeOpraHMUeCKUX BeleCTB Pa3/TNUHbIX
KJIaCCOB.

OmbITHI, WUTIOCTPUPYIOIIFE XUMUUECKHe
CBOMCTBA K/IaCCOB HEOPraHUUeCKUX

BeIL[eCTB.

JlabopamopHble onbimbl

OmnpepeneHre pacCTBOPOB KUCJ/IOT

Y 11[eJI0Ueli C TOMOLLbI0 UHAUKATOPOB.
Vi3yueHne B3aMMOZEHCTBUS KUC/IOT

C MeTaJlJlaMH, PeakLiii HeMTpaiu3alui.
B3auMogelicTBre pacTBOpa CePHOM KHUCIOTHI C
okcuzom meau (II).

[TosyueHre HEPaCTBOPUMBIX OCHOBAHUHA.
BeITecHeHMe 0/JHOTO MeTaslia JPYTUM U3
pacTBopa COJIH.

Ipaxkmuueckas paboma
Ne 6. PemieHue skcrieprMeHTaIbHbIX 3a/a4
1o TeMme «Baxxneiiue KJ1aCChbl

HEOpPraHWYeCKUX COeJMHEHU».

BbruucneHus:

10 ypaBHEHUsIM XHWMWUUECKOW peakLUu:
KO/IMUeCTBa BelllecTBa, 00BeMa, MacChl I10
M3BECTHOMY KOJIMUECTBY Bel[eCTBa, 00beMY,
Macce peareHTOB

WJTU TIPOYKTOB PeakLun

nabopaTOPHBIX OIBITOB U IMPAKTHUECKUX PaboT.
CnepnoBaTb rpaBuiam 6e30macHoi paboThl B
naboparopuu

TIPU UCTI0/Ib30BaHUU XUMUUeCKOU TTOCYAbl U
obopymoBaHusl.

BricTpauBaTh pa3BepHYThIe MMCbMEHHbIE U
YCTHBIE OTBETHI C OTOPOM

Ha HMOpMaIHIO U3 yueOHHUKA

Y CTIPaBOYHBIX MaTepUaioB, TPAMOTHO
WCII0/1b30BaTh U3yUeHHbIM MOHSATHUHHBIN anmnapar
Kypca XUMUU

WToro o pa3geny:

30
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ITepuoanueckuii 3akoH u [Tepuoguueckas cucreMa XuMuueckKux 3;1eMeHToB [I. 1. MenpeneeBa. CTpoeHHe aTOMOB.
Xumunueckas cBsizb. OKHC/IMTEe/IbHO-BOCCTAHOBUTE/IbHbIE PeaKI{u1

3.1 [Tepuoguyeckuit
3aKOH

v [lepyuogrueckas
cucrema
XUMHYECKUX
3/1eMEHTOB

CtpoeHue aToMa

.. Menpeneesa.

7

[lepBble  MOMBITKM  KiaccH(UKaLUU
XUMUUYeCKUX 3j1eMeHTOB. [loHsaTHe O
IpyIIax CXOAHbIX 3JIeMEeHTOB

(1yesrouHbIe U Lje/I0YHO3eMe/IbHble MeTalllbl,
rajioreHbl, UHepTHbIE T'a3bl). D/1IeMeHThl, KOTOphle
00pa3ytoT aMpoTepHbIe OKCU/BI U THPOKCHUIBI.
[Tepuoanueckuii 3akoH. [leproguueckast cucteMa
XAMUYECKUX 3/IeMEHTOB

O.. MenpeneeBa. KopoTkornepuogHas U
JUJIMHHOTIepUo/iHasi popmsbl [leproanueckoit
CHACTEMBI XUMHUUeCKUX 3yiemeHToB ..
Menpeneesa. ITepuoibl U rpyIIbL.

PuU3NUeCKUN CMBIC/

NIOPSIKOBOI'0 HOMepa, HOMepOoB Iepuoja 1
TPYIIIIBI 3/IEMEeHTa.

Ctpoenue atoMoB. CoCTaB aTOMHBIX

anep. 13otonel. DnekTpoHsl. CTpoeHue
3/IEKTPOHHBIX 000/104eK aTOMOB IepBbIX 20
XMMHUYEeCKUX 371eMeHTOB [leproguueckon
CUCTEMBI

O.N. MenpeneeBa. XapakTepucTHUKa
XVMHYEeCKOro 3/1eMeHTa

T0 ero NnoJokeHuto B [lepuogrueckor cucreme
O.N. Menpeneesa.

3aKOHOMEpHOCTH U3MeHeHUs1 paZiyca

PackpbiBaTh CMbIC/I TEPUOJUYECKOTO 3aKOHa.
OnwuchIBaTh CTPOEHHUE TaOJIUITBI
«[Teproguyeckas cucteMa XUMHUYeCKUX
anemeHnToB [I.1. Menzeneesa».
MogenupoBaTh CTpOEHHE aTOMa,
JHepreTUUeCKUx ypoBHeH U MOAypOBHe Mpu
TOMOLIM PUCYHKOB, 37IeKTPOHHbBIX
KOH(UTypaiuii U 371eKTPOHHO-TpahuecKux
dbopmy.

[MosicHATH (hr3UUeCKU CMBICT

TOPsIIKOBOT0 HOMepa, HOMepOB Meproia u
TPYMIbI 3/IeMeHTa.

XapakTepr30BaTh XUMUUECKUe 3/IeMEeHTbI
TIePBBIX TPeX MepPUO/I0B, Ka/lii, Kbl U UX
COeJIJHEeHUs TI0 TI0JI0’KEHHUO

B [lepuoauueckoii cucteme [1.1.
Menpeneesa.

OOBsACHATDH 001I[Ee 3AKOHOMEPHOCTH B
M3MeHeHUH CBOMCTB XUMUYeCKUX
3/IeMeHTOB (M3MeHeHHe Pa/[iyCOB aTOMOB,
3/1eKTPOOTPULIATE/TbHOCTH, Ba/IEHTHOCTH)

Y UX COeJJMHEeHUN

B Mpe/iesiax MaJibIX TIePUOZOB U IJIaBHbIX
TO/ICPYTIT C YYeTOM CTPOEHUST UX

aTOMOB;
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aTOMOB XWUMHUUECKUX 3/IEMEHTOB, MeTa/NINYECKUX
Y HeMeTa/l/TMYeCKUX CBOWCTB MO IPyIaM 1
repuoziaM.

3HaueHue [leproaueckoro 3akoHa

u [leprouueckol CUCTeMbI XUMHUYECKUX
37IeMEeHTOB [IJI1 Pa3BUTUSI HAYKU U MIPAKTUKU.
O.1. MenpeneeB — yueHbIH

Y TPKJAHUH.

Xumuueckuti 3kcnepumeHm:
Hemoncmpayuu:

B3aumogeiicTBue rupoKcr/ia LIMHKa C
pacTBOpaMu KMCJIOT U L1jeJI0UeH.
MopenvpoBaHye CTPOEHUS MOJIEKYJ [IPU
TOMOLLIA PUCYHKOB, MO/le/iel, 3/IeKTPOHHBIX U
CTPYKTYPHBIX hopmys. Tabmmiia
«[Tepropnueckasi cucteMa XMUMHUUYECKHAX
371eMEeHTOB

O.N. MeHgeneeBa».

JlabopamopHbie onbimbl O3HaKOMJ/IEHHE C
oOpasijamMy MeTalJIoB ¥ HEMEeTa/lJIOB

YuacTBOBaTh B COBMeCTHOH paboTe B

rape Wiu rpymre.

BricTpanBaTh pa3BepHyThble TMCbMEHHBIE U
YCTHBIE OTBETHI C OTTIOPOM

Ha MH(opMalio U3 yueOHUKa U JPYTUX
HCTOYHUKOB, B TOM umc/ie VIHTepHeTa

3.2

Xumuueckasl CBSI3b.
OxucmTe/bHO-
BOCCTAaHOBUTETLHBIE
peakLuu

Xumnueckas cBsa3b. KoBaneHTHas (monsipHas u
HeT0JISIpHast) CBsA3b. DJIEKTPOOTPULIATEIbHOCTh
XMMHUYeCKUX 3/1eMeHTOB. MloHHas cBsi3b. CTeneHb
okucneHus1. OKUC/IMTe/TbHOBOCCTaHOBUTE/IbHbIE
peakuuu. [Iporeccer

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATUH.
OnpepensTb BUJ XUMAYECKOH CBSI3U B
COeZIMHEeHUHU.

MogenmupoBaTh CTpOeHHe MOJIeKY/ TIpy
TIOMOILI PUCYHKOB, MO/le/ield, 5/1IeKTPOHHBIX

Y CTPYKTYPHBIX (POpMY/I.
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OKMCJIeHUS1 M BOCCTaHOBJIeHUs1. OKHUCUTEN U
BOCCTAaHOBUTEN. XUMUUECKUI IKCTIePUMEHT:
n3yueHre 00pa3IioB BellleCTB MeTasljioB

Y HEMeTaJlJIOB, B3aUMO/IeHiCTBHE

TU/IPOKCH/IA LIMHKA C PACTBOPAMU KHC/IOT U
11e/104el, IpOBeJjeHre OMbITOB,
WJITFOCTPUPYIOIIUX TIPUMepbI
OKUCJIUTeTbHO-BOCCTAHOBUTEJIbHBIX

peakiuii (ropeHue, peakiuu

pa3/I0’KeHuUs], COeJUHeHUs1).

Xumuueckuti 3kcnepumeHm:
Hemoncmpayuu:

OMnbIThI, WTHOCTPUPYIOLLME TTPUMEphI
OKUCJIUTeTbHO-BOCCTAHOBUTEJIbHBIX

peakiuii (ropeHue, peakiuu

pa3/I0’KeHUsl, COeJUHeHMs1)

Vcrnosib30BaTh XMMUUECKYHO CHMBOJIUKY /1S
cocTaB/ieHUs1 OPMYJI BellleCTB, 37IeKTPOHHOTO
OaslaHca peakiy.

OnpepensTh CTereHb OKUCIEeHUsI aTOMOB
XUMHUUECKUX 3/IEMEHTOB T10 (popMy/iam

Y COCTaBJISATh POPMYJIbI OMHAPHBIX COeJUHEHUH
T10 CTeIeHN OKHC/IeHHUSI aTOMOB XMMHYeCKUX
3/IEMEHTOB.

OnpefiensiTb OKUCIUTENb U

BOCCTaHOBHUTe/b. PaccTaBsTh
KO3(PhUI[MeHTHI B CXeMaX MPOCThIX
OKUC/TATE/TbHO-BOCCTaHOBUTETbHBIX

peakiuii MeToZioM 3/1eKTPOHHOT0

Gananca.

HabntoiaTh XUMHUUECKHE OTTBITHI TI0

TJ1aHy, aHa/IM3UPOBaTh U JieflaTh

BBIBO/IbL.

Ucnonb3oBate UKT a5 co3ganust Mogienei,
MO/ITOTOBKU Mpe3eHTal[1ii, JOK/Ia/[0B 10 TeMe.
BricTpanBaTh pa3BepHYThIe MMCbMEHHbIE U
YCTHBIE OTBETHI C OMOPOU

Ha MHGOPMaIIHIO U3 yueOHUKa U IPYTUX
HMCTOUYHUKOB, B TOM uucyie IHTepHeTa

Wroro 1o pasgeny 15
PesepBHoe Bpemst 3
OBIIEE UMCJIO HACOB 68
[10 ITPOI'PAMME
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9 KJITIACC

U yriybneHue
3HAaHUM OCHOBHBIX
pasfiesioB Kypca

8 kacca

CUCTeMa XUMUUECKHX 371EMEHTOB
O.N. MenpeneeBa. CTpoeHUe aTOMOB.
3aKOHOMEpPHOCTU B U3MEeHEeHUH CBOWCTB
XUMHUUECKUX 37IeMEHTOB MePBbIX TPex
MepUO/IOB, Kasiusl, KaabLUs U UX
COeJJUHEeHUM B COOTBETCTBUU

C M0JIO’KeHWEeM 3/IEMEHTOB

B [leprioiriueckoii cvcTeMe U CTPOEHHEM
HX aTOMOB.

CrtpoeHue BellleCTBa: BUbl XUMUUECKOMN
CBS13U. TUNBI KpUCTA/ITMYECKUX
pelLLeTOoK, 3aBUCHMOCTb CBOVCTB
Bell[eCTBa OT TUIa KPUCTa/L/TMUeCKOn
pelleTKU ¥ BU/la XUMHUUeCKOU CBSI3H.
Knaccudukarys 1 HoMeHK/aTypa
HeOpraHUuecKHXx BellecTB. XUMHUYeCcKHe
CBOMCTBA BeIlleCTB, OTHOCSIIUXCS

K Pa3/IMUHbIM K/lacCaM HeOpraHUuecKnux
COeJJMHEHMM, TeHeThYecKast CBS3b

HeOpraHn4eCKux BeIeCTB.

Ne HavmenoBanue KosymuecTtBo OCHOBHBIe BU/IBI [1eATe/IbHOCTH
/T pa3/iesioB U TeM YacoB Copep>xaHue 00yueHust 00yJaroIUXCs
yueOHOrO peiMeTa
BeiecTBo 1 XMMHU4YeckKue peakiniuv
1.1 IToBTOpEeHUe 5 [Teprognuecknii 3akoH. [Teprosuyeckas XapakTepu3oBaTb XUMHUYeCKHe 3/1eMeHTbI

NepBbIX TPeX [MePUO/ 0B, Kalus U KaJIbLUs
T0 YX T0J1I0)KeHHo B [leproanueckon
cucreme [1. . Mengeneesa.
KnaccudunupoBath 1 Ha3bIBaTh
HeopraHvuyecKye Bell[eCTBa U3yUeHHbIX
KJIaCCOB.

OnwuchIBaTh 001IHe XUMUYECKHe
CBOMCTBA BeIL|eCTB pa3/IMUHbIX K/1aCCOB,
MOATBEPK/JaTh CBOUCTBA ITPUMepaMu
MOJIEKY/ISIPHBIX YPaBHEHUN XUMUYECKHUX
peakiuii.

Onpefenarb BUJ XMMUUECKOM CBSI3U

Y TUM KPUCTA/I/TMYECKOU pelleTKU
BellleCTBa.

[TporHo3upoBaTh CBOMCTBA BELLIeCTB

B 3aBUCHMOCTHU OT UX CTPOEHHSI.
BeicTpauBath pa3BepHyThie MMCbMEHHbIE
Y YCTHBIE OTBEThI C OMTOPOU

Ha “H(bopMaIUIO U3 yueOHUKA

Y CIIPABOYHBIX MaTepUasioB, F[PaMOTHO
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XumuuecKutl 3KcnepumeHm:
JemoHcmpayuu: o3HaKOMJIeHUe C
MO/Ie/IIMHA KPUCTaJTAUeCKUX

peLleToK

HeopraHuuecKHX BeleCTB — MeTa/lIoB U
HeMeTas/ioB (rpadura u anmMasa),
CJIO)KHBIX BeleCTB (XJI0pua HaTpUsl)

WCTI0/Thb30BaTh U3yUeHHbIN NTOHSATUHHBIN arnmnapar
Kypca XUMUH

1.2

OcHOBHbIe
3aKOHOMEPHOCTH
XUMHUECKUX

peakiui

Krnaccudukaryss XuMHUUecKrux peakijyi
T10 pa3/IMUHbIM MpU3HaKaM (I10 UMCTy

Y COCTaBY yUaCTBYIOLIUX B PeakL[uU
BeIIleCTB, 110 TeryioBoMy 3¢ dekTy,

T10 U3MEeHEHHI0 CTeTleHel OKHUC/IeHUST
XUMUYEeCKHUX 7IEMEHTOB,

1o 00paTUMOCTH, TI0 YYaCTHIO
KaTasn3aTopa). IK30-

Y SHZIOTepMUYECKHe PeaKlvy,
TEePMOXUMHYECKHe YPaBHEHHSI.
[ToHsITHE O CKOPOCTH XMMHUYeCKOH
peakiun. [ToHsTHE 06 0OpaTUMBIX

Y He0OpaTUMBIX XUMUUYECKHX PeaKLUsIX.
[ToHsITHE O TOMOTEeHHBIX U TeTePOT eHHbBIX
peakuusx. [ToHsiTve o Katanuse.
[MoHsITHE 0 XUMUUECKOM PaBHOBECHM.
@aKTOopbI, BIUSIOLHE HAa CKOPOCTh
XUMHAYeCKOMN peakiiu 1 MoJIoyKeHue
XUMHYECKOTO PaBHOBECHSL.

OKUCAUTE/TbHO-BOCCTaHOBUTE/IbHEIE

PackpbIBaTh CMBIC/T M3y4YaeMbIX TTOHSATHI
Y TIPUMEHSITh 3TU MOHSATHS TIPU OMKUCAHUN
CBOMCTB Bell[eCTB U UX TpeBpalleHUi.
KnaccuduiipoBaTh XUMHUUeCKye
PeakL1y 10 Pa3/TMYHbIM ITPU3HAKaM.
YcraHaB/vMBaTh 3aBUCMMOCTb CKOPOCTH
XMMHUUYECKOW peakl[iy OT Pa3/IMUHbIX
(hakTOpOB.

ITporuo3upoBaTh BO3MOXXHOCTA
MPOTeKaHWsl XUMUYeCKUX MpeBpalleHui
B Pa3/IMYHBIX YCJIOBUSIX.

OrnpesesiATb OKUC/INTEITb

v BoccraHoBuTesb B OBP.

CocCTaB/STb 37IeKTPOHHBIN OaiaHC
peakiuu.

[Tpou3BOAUTE BHIUUC/IEHUS

10 XUMUUECKUM ypaBHEHUSIM.
YuacTBOBaTh B COBMECTHO# paboTe

B I1ape WUy IpyIe.

BricTpauBath pa3BepHyTbIe TMCbMEHHBIE
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peakLvu, 3/IeKTPOHHBIN OasaHC
OKUC/TUTE/TbHO-BOCCTaHOBUTETbHOU
peakuyy. CocTaBieHHe YpaBHEHUM
OKUC/TUTE/TbHO-BOCCTAaHOBUTETbHBIX
peakLyii C UCTI0Ib30BaHHEM MeTo/ia
3/IEKTPOHHOTO OanaHca.
XumuuecKuti 3KcnepumeHm:
Lemoncmpayuu:

I/ICCJ'IE,E[OBEIHI/IE 3dBUCHMMOCTH CKOpPOCTH
XUMHUECKOH peakliun  OT BO3,Z[€I‘/’ICTBI/IH

pas/IMuHbIX (haKTOPOB.

OMBITHI, WITHOCTPUPYIOLI[He TIPUMEpEI
OKUCJTUTE/TbHO-BOCCTaHOBUTETbHBIX
peakuuii (ropeHue, peakLun
pa3/IoyKeHUsl, COeTUHeHUS).
BbruucneHus:

KOJTMUeCTBa BelllecTBa, 00bemMa M MacChI
peareHTOB WK TIPOAYKTOB TI0
yPaBHEHHUSIM XUMUUECKHX peakLiii

Y YCTHBIE OTBETHI C OIOPOM Ha

vuH(pOpMaruio 13 yueOHUKa

Y CIIPAaBOYHBIX MaTepuaioB, FPaMOTHO
VICII0JIb30BaTh U3y4YeHHbIN IOHATUMHBIN anmnapar
Kypca XUMHUH

1.3

OJIEKTPOJIUTUYECKAs
JAuccoLmaLys.
XHWMHUUeCKre peakLu
B pacTBOpax

Teopus 3/1€KTPOTUTUUECKOU
JUCCOLMaLn. DeKTPOJIUThI

Y HE3JIeKTPOIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLIMALIUU Bell|eCTB

C pa3UYHbIMU BUJIaAMU XUMHUUYECKOW CBS3U.
Crernenb gucconyaiyi. CUibHbIe U c/1a0bie
3/1eKTPOJIUTHI.

Peakiy HOHHOTO 0OMeHa. Y CJIOBUST

PackpbIBaTh CMBIC/T U3yuaeMbIX MOHITUM, a
Tak)Ke CMbIC/I TEOpUH

3JIEKTPOJIMTHUECKOU Aricconariul. OObsSCHSTD
TIPUYMHBI 37IeKTPOIPOBOIHOCTH BOJHBIX
PaCTBOPOB BeIIeCTB, pa3/MyaTh cjabble U
CUJIbHBIE 3/IeKTPOJIUTHI.

CocTaB/iATb ypaBHeHUsI JUCCOLMALIN
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MIpOTeKaHUsl peaKL[iii MIOHHOTO 0OMeHa, MOJTHbIe
Y COKpallleHHbIe MIOHHbIe YpPaBHeHUs peakivii.
CBoiicTBa KMCJIOT, OCHOBAaHUU U COJIell B CBETe
npejcTaB/ieHnid 00  37eKTPOMTUYECKOH
Jyccouyanyy. KauecTBeHHble peaklMyd Ha
HOoHBL. [IoHATHE O rugpoM3e

coJiei.

XumuuecKuti 3kcnepumeHm:

LlemoHcmpayuu:

VccienoBaHue 371eKTPOITPOBOAHOCTH
pPacTBOPOB BeLLeCTB, MpoLiecca

JTUCCOLIMALIAY KHUCTIOT, 11e/Ioueit

1 conelt (BO3MOXXKHO UCTI0/Tb30BaHHe

BU/leOMaTepHasoB).

OnbITHI, W/UTIOCTPUPYIOIL[E  TPU3HAKU
MPOTEKaHWsI  peakiMii HMOHHOro oOMeHa
(oOpasoBaHMe ocajka, Bblle/ieHHe —Ta3a,

obpa3oBaHMe BO/IbI).

Pacrio3HaBaHHe HEOPTaHUUECKHUX BEIIeCTB C
TIOMOIIIbIO KAUECTBEHHBIX PEaKI[Ui Ha HOHBI.
JlabopamopHblli onbim:

3yueHue NTPU3HAKOB MIPOTEKAHUS PeaKIIUU
HMOHHOT0 0OMeHa B pacTBOpax 3/IeKTPOJIUTOB (C
obpa3oBaHueM Ocafika,

BbI/Ie/IeHHEeM Ta3a, 00pa30BaHKEM BOJIbI).

KUCJIOT, 11leJI0Ueid U Cosiel, MoHble U
COKpallieHHble MOHHbIe ypaBHeHUS

XUMUYECKUX Peakliii MIOHHOTO 0OMeHa, KpaTKue
VMOHHbIE YPaBHEHUsI MPOCTHIX peaki[uii THAPOoIU3a
coJiel.

XapakTepu30BaTh 001[He XUMUUECKHe CBOMCTBA
BeIlleCTB Pa3/IMUHBIX KJIaCCOB Ha OCHOBE TeOpUU
3/1IeKTPOJIMTHUECKON AUCCOL[HAlUY;

MO TBEPXK/1aTh CBOMCTBA ITPUMepPaMu
MOJIEKY/ISIPHBIX ¥ MIOHHBIX ypaBHEHUI
XUMHUYECKUX peaKLUi.

Perniath 3KcrieprMeHTa/IbHBIE 3aZlauu 10

TeMe.

[TnaHupoBaTh U OCYIECTBISATh Ha

NIPAaKTUKe XUMHUYeCcKHe

9KCTMIEePUMEHTBI, TPOBOINUThL HAOMIOIeHUS, [ie/1aTh
BBIBO/IBI TI0 pe3yJibTaTaM

9KCIepUMeHTa NPy MPOBeIeHUH 1ab0PaTOPHBIX
OTTBITOB M TIPAaKTUYECKUX paboT.

CnenoBath nipaBU/iaM 6€30MacHOM paboThI

B aboparopuu

TIPU UCITO/Tb30BaHUU XUMHUUeCKOU TTOCY/Ibl

1 00opyoBaHwUs.

[TpoBOAUTDL BEIUKCIEHUS TIO XUMHUUECKUM
YPaBHEHUSIM.

YyacTBoBaTh B COBMeCTHO# paboTte
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ITpakmuueckas paboma:

Ne 1. PerieHue 3KCriepyMeHTa/IbHBIX 3a7a4 10
TeMe.

Bbluucnenus:

T10 YPaBHEHUSIM XUMHUUECKUX peaKkLui

B Mape Wiy TpyIIe.
BricTpanBaTh pa3BepHyThIe MUCbMEHHbIE U
YCTHBIE OTBEThI C OTIOPO

Ha UHGOPMaLUIO U3 YueOHHUKA U IPYTUX
VCTOYHUKOB MH(OPMaLMK, B TOM UHCJ/Ie
NurepHeta

Wroro no pasgeny

17

HeMmeTannbl 1 MX coequHeHusA

2.1

OO6r1jast
XapaKTepuCTHKa
XUMUUECKUX
syiemeHTOB VIIA-

TPYIIIIBL
Ianoresn:

OO0111ast xapaKTepUCTHKA Ta/loT €HOB.
OcobeHHOCTH CTPOEeHHsI aTOMOB, XapaKTepHbIe
cTerieHU oKWceHus. CTpoeHre U pusnuecKue
CBOMCTBA MPOCTHIX BeLeCTB — rajJoreHoB.
XrMHYecKre CBOMCTBA Ha MpUMepe xjiopa
(B3auMoielicTBUE C MeTaslJIaMH,
HeMeTa/l/laMH, Le/I0UaMH).

Xnoposogopos.  CossiHast ~ KMCJIOTA,
XUMHUUeCKWe  CBOMCTBa, TO/y4eHue,
rnpuMmeHeHue. [lelicTBre Xjiopa

Y XJIOPOBO/IOPO/ia HAa OPTraHK3M uesioBeKa.
BakHel1re X/10pU/Ibl ¥ KX HaXOKJEHUE B
rpupoze.

XumuuecKuil s3kcnepumeHm:
Llemoncmpayuu:

OnbIThl, OTpaXkaroLye GpusnuecKre

Y XMMHYeCcKHe CBOMCTBA Ia/ioTeHOB U UX
coeIiHeHU (BO3MOKHO UCTIO/Tb30BaHHe

OOBsACHATD 00IIHe 3aKOHOMEPHOCTH

B U3MeHEeHUU CBOMCTB HEMETAa/I/IOB U UX
CoeJMHEHWH B Tpe/iesiaX MabIX 1epUOJ0B U
TJIaBHBIX MOArpym [leprognyueckoi CUCTeMbI
XUMUUECKUX 3/IeMEHTOB C yUeTOM CTPOEHUS UX
aTOMOB.

XapakTepHr3oBaTth hr3nuecKre

Y XUMHUUeCcKHe CBOMCTBA MPOCThIX

BelLleCTB raJloreHoB (Ha IpuMepe XJiopa) U
CJIO’KHBIX BelLeCTB (XJI0POBO/IOPO/ia, XJI0pU/a
HaTpHs), CIIOCOOBI UX TIOTYYeHUs], IPUMeHeHHe
Y 3HaueHue

B MIPUPO/Ie U >KU3HU uesioBeKa. OmnpeensTh
XJIOPU/I-MOHBI B PACTBODE.

[TnaHupoBaTh U OCYILLECTBSTH Ha

TIPAKTHKE XUMUUYECKHe

9KCTIEPUMEHTHI, POBO/IUTE HabOIO1eHu s,
Jle1iaTh BLIBO/BI 10 pe3y/ibTaTaM
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BU/leOMaTepHasoB).

O3HakomyieHHe ¢ 00pa3jaMu XJI0pUI0B
(ranoreHuioB).

JlabopamopHblili onbim:

N3yueHure CBONCTB COMSTHON KMC/IOTHI.
[IpoBeeHne KaueCTBEHHBIX peakKLvii Ha
XJIOpU/I-UOHBI.

IIpakmuueckas paboma

Ne 2: TlonyueHue COJISTHOM KUCIOTBI, U3yUeHue ee
CBOMCTB.

Bbruucnenus:

10 YPaBHEHUSIM XUMUYeCKUX Peakivii, ecu
O/IVH 13 peareHToB JlaH B U30bITKe

9KCTiepyuMeHTa TPy MPOBeJieHnH 1ab0paTOPHBIX
OTTBITOB Y TTPAKTHUECKHUX paboT.
CremoBaTh ITpaBWiaM Oe30macHoi paboThl
B j1abopaTtopuu

TIPY UCTIO/Tb30BaHUH XUMHUECKOU TTOCY/IbI
¥ 000pyIOBaHMSI.

BricTpauBaTh pa3BepHyThIe MMCbMEHHbIE U
YCTHBIE OTBETBI C OMTOPOH

Ha “H(bOpMaIUIO U3 yueOHMKA

Y CITPaBOYHBIX MaTepHasioB, TPaMOTHO
WICI0/1b30BaTh M3YyUeHHbIM TOHATUMHBIN
arrapaT Kypca XMMHU

2.2

OO0r11ast XapaKTepHUCTHKA
XUMHUYECKUX 3/IEMEHTOB
VIA-rpynmsl. Cepa u

ee Coe/IMHeHusI

OO11ast XapaKTepUCTHKa 3/1eMeHToB VIA-
rpyrbl. OCOOEHHOCTH CTPOEHHST aTOMOB,
XapakKTepHble CTerleHU OKUC/IeHUSI.

Ctpoenue u ¢pu3nueckue CBOMCTBA MPOCTHIX
Bell[eCTB — KUCI0PO/ja U Cephbl. AJIJIOTPOITHbIE
MoAubUKalM1 KUC/I0PO/ia U cepbl. XUMHUYeCKUe
CBOMCTBA CepBbl.

CepoBogiopoi, CTpoeHUe, (PU3nveckue u
XUMHYEeCKHe CBOKCTBaA.

OKcu/ibl cephbl KakK Mpe/iCTaBUTe/I KMCIOTHBIX
OKCH/IOB.

CepHasi KMCJI0Ta, (U3NUECKUe

1 XMMHUYeCcKHe CBOHcTBa (00111e Kak

OOBSACHATD 001I[He 3aKOHOMEPHOCTH B
V3MeHeHUH CBOWCTB 3/IeMEeHTOB

VIA-rpynrisl ¥ UX COeIMHEHUU C Y4EeTOM
CTPOEHUsI UX aTOMOB.

XapakTepHr3oBaTth hr3nuecKre

Y XMHYeCKre CBOMCTBA MIPOCTOTO BeleCTBa Cephbl
Y ee COeJMHeHUH

(cepoBoZ10pO/1a, OKCHIOB CEPbI, CEPHOM KUCJIOTHI,
cynbdartoB), criocoObl UX TIOTYUYeHHS,
TipYMeHeHue U 3HaueHue

B TIPUPO/ie U >KU3HU uesioBeKa. OmpeiensTh
Ha/inyue Cyb(paT-nOHOB B pacCTBODE.

OOBSICHITD CYI[HOCTB FKOJIOTHUECKUX
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rpe/iCTaBUTes Kjlacca KUCIO0T
U crieuduueckre). XMMUUeCKre peakLiyy,
Jiekallje B OCHOBe MPOMBIILJIEHHOTO criocoba
T0JTyYeHUsl CepHOU KUCIOThI. [IpuMeHeHue.
Conu cepHOM KUC/IOThI, KaueCTBeHHas peakLus
Ha Cy/b(aT-UoH.

HaxoxxzieHre cepbl U ee COeJUHEHU B

npupoje. XuMU4ecKoe 3arpsisHeHue
OKpY>Karolllel cpeJibl CoeIMHEHUSIMA

cephl (KUCIOTHBIE 10’KJH, 3arpsi3HeHre Bo3/yXa U
BO/IOEMOB), CITOCOOBI €ro Tpej0TBPaIleHusl.
XumuuecKuti 3xcnepumeHm:

LlemoHcmpayuu:

O3HakomieHHe c 0Opa3Liamu Cepbl U ee
coeJuHEHUsIMU (BO3MOXXHO MCI0/Ib30BaHUE
BU/leOMaTepuasoB).

HabmnroieHue rporjecca 00yrivBaHus caxapa Mmog
JleiCTBHEeM KOHLIeHTPUPOBaHHOW CepHOU
KUCOTBL JTabopamopHble onbimbi:

M3yueHre XUMUYeCKUX CBONCTB

pa3baByieHHOM CepHOM KUCIOThL. [IpoBeeHMe
KaueCTBeHHOM peaklvy Ha Cy/b(aT-uoH U
Hab/moIeHre TIpr3HaKa

ee TIPOTeKaHUsI

1ipo6JieM, CBA3aHHBIX C ITepepaboTKOM
COeJMHEeHUU Cepbl.

[TnaHupoBaTh U OCYI1L{eCTB/ISATh Ha

NIPaKTHKe XUMHUYeCcKHe

9KCTIepUMEeHTbI, TPOBOIUTh HAOMI0IeH!s, [ie/laTh
BBIBO/IbI 110 pe3y/ibTaTaM

9KCIepyuMeHTa.

CnepnoBatb rpaBuiam 6e301acHoi paboThl

B aboparopuu

TIPY UCTI0/Ib30BaHUM XUMHUUECKOU MOCY/IbI

1 obopyzoBaHUs.

[Tpon3BOAWTH BHIUMCIEHUS 110
XUMUYECKUM YPaBHEHUSIM.

Kcrob30BaTh MPU BHITIOTHEHUH yueOHBIX
3a[JaHUM TeKCThI yueOHMKa, CTIpaBOYHbIe
MaTepuassl (Ileproanueckyro cuctemy
XUMHUYeCcKux 371eMeHTOB [I. YI. MeHzieneesa,
TabJIMLy paCTBOPUMOCTH KHUCIOT, OCHOBaHUM
Y COJIed B BOJIe, 2JIEKTPOXUMHUUECKUH DS
HanpspKeHUH MeTaslioB).

Vicnionb30BaTh NP BBITIOJTHEHUH YueOHBIX
3a/laH1M U B MIpoLiecce UCCiieloBaTenbCKOM
J1esiTeIbHOCTU Hay4YHO-TIOMY/ISIPHYHO
JIUTepaTypy XMMHUYECKOI0 CO/lep>KaHus,
CTIpaBOYHbIe

MaTepuaJbl, pecypcbl VIHTepHeTa
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2.3

OO6111ast XapaKTeprCTHKa
XUMHUECKUX 37IEMEHTOB
VA-TpyIIIibL.

A3ot, pocdop u ux
Coe/IMHeHusI

OO0111as1 XapaKTepUCTHKA 37IeMeHTOB VA-
rpyrnbl. OCOOEHHOCTH CTPOEHHST aTOMOB,
XapakTepHble CTerleHW OKUC/IeHUSI.

A30T, pacripocTpaHeHue B IpUpojie, pUsnueckre
Y XMMHUYeCKHe CBoMcTBa. KpyroBopor a3ora B
npupoge.

AmMMHuak, ero ¢r3nueckie U XUMUUecKre
CBOWCTBaA, M0JIyyeHHe U PUMeHeHue.

Conu aMMoHUS, UX (pr3UUecKue

Y XMMHYeCKHe CBOMCTBa, TpUMeHeHue.
KauecTBeHHast peakiiyisi HA HOHbI aMMOHHUSI.
A30THas KMC/IO0Ta, ee ToJlyueHue,

bu3nUecKre 1 XUMUUeCKHe CBoicTBa (001ue
KakK Ipe/iCTaBUTess K/lacca KUCIOT U
crierjuuyeckue).

Vcrionb30BaHye HATPATOB U COJIel aMMOHMUS B
KauecTBe MUHePa/IbHBIX y100peHUH.
XuMHUecKoe 3arpsi3HeHue OKpYy»Karoleil cpe/ibl
COeJMHeHUsIMU a30Ta (KUC/I0THBIE JOXK/H,
3arpsi3HeHHe BO3/lyXa, TOYBbI U BOJ0OEMOB).
®ocdop, armioTporiHbie MoaubUKaLKM docdopa,
(ur3nueckre U XuMHUUeckue ceorctBa. OKcuz
tocdopa (V)

Y QocopHas KUca0Ta, pusnueckue

OOBsACHATD 00111 3aKOHOMEPHOCTH B
V3MeHeHHH CBOMCTB 3/IeMEHTOB

V A-rpyrirsl ¥ UX COeIMHEHUH C yUeTOM CTPOeHUsI
WX aTOMOB.

XapakTepur3oBaTh hr3nuecKre

Y XMMUUeCKUe CBONCTBA ITPOCTHIX BeIlleCTB

aszota u ¢ocdopa 1 ux

coelMHeHUM (aMMUaKa, coJieli aMMOHUsI, a30THOM
KMCJIOThI, HUTPATOB, okcuza docdopa (V) u
docdhopHo KUCI0ThI, hocdaToB), ciocoObl UX
TI0JTy4YeHHs1, IPUMeHeH’e U 3HaueHue B TIPUPO/Ie
Y >)KU3HU UeioBeKa.

OrnipeziesiATb MOHBI aMMOHUS U (hochaT-UOHBI B
pacTBope.

OOBSICHATL ~ CYIIHOCTb  JKOJIOTUYECKUX
npobsieM, CBSI3aHHBIX C  HaxOXKJeHHEM
coelMHeHUH a30Ta U pochopa

B OKpY»Katollel cpezie. [11aHupoBaTh

Y OCYII[ECTBJISITh Ha TIPAKTHKe

XUMHUYECKHe

9KCTIePUMEHThI, TPOBOUTH HaOJII0/IeHus, Ie/laTh
BBIBO/IBI 10 pe3y/bTaTaM

9KCTIepUMeHTa TMPH MPOBeIeHNH J1abopaTOPHBIX
OTTBITOB U MPAKTUYECKOUW PabOTHI.

CnenoBath rpaBuiaM 6e30macHOM
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Y XUMUUeCKHe CBOMCTBA, M0/yueHue.
Wcnonb3oBanue ¢pocdaToB B KauecTse
MUHepasbHBIX YA00peHUi.

XumuuecKuti 3KcnepumeHm:
Jemoncmpayuu: O3HaKOMJIEHUE C
¢u3rMyecKMH CBOMCTBaMH a30Ta,
docdopa

Y UX COeJMHEeHUU (BO3MOKHO
WCII0/Ib30BaHKe BUieOMaTeprasos).
O3HakomyieHHe ¢ 00pa3jaMu a30THBIX U
bochopHBIX ynoOpeHHiA.

[TonyueHue, cobupaHue, pacrio3HaBaHue U
v3ydeHue CBOMCTB aMMHUaKa.
B3aumogelicTBre KOHLIEHTPUPOBAaHHOW a30THOM
KHUCJIOTBI C MeJbI0

(BO3MO>KHO UCITI0/Ib30BaHKe
BH/leOMaTepHUasoB).

JlabopamopHbie onbimbi: TIpoBeeHye
KaueCTBEHHbIX PeakLii Ha MOH aMMOHUS U
tdocdar-uon,

Y “3y4yeHue MPH3HAKOB UX

TPOTEeKaHMsI.

IMpakmuueckas paboma

Ne 3: [TonmyueHue aMMHaKa, U3yuyeHue ero
CBOMCTB.

Bbruucnenus:

0 ypaBHEHUSIM XUMUUECKUX peaKivii

paboThl B TabopaTopuu

TIPU UCIT0/Tb30BaHUU XUMUUeCKOU TOCY/Ibl

1 000pyJ0BaHUS.

[Tpour3BOUTh BBIUMC/IEHHUS TI0
XUMUYECKUM YPaBHEHUSIM.

Vicnonb30BaTh NIPU BBITIOJTHEHUN YUeOHBIX
3aJlaHU TeKCThI yueOHUKa, CTIpaBOUHbIe
MaTepHaJibl (TIepUOAUUECKY0 CUCTEMY
XUMHUECKUX 351ieMeHTOB /1. . MeHzeneeBa,
Tab/MIy pPaCTBOPUMOCTU KHCJIOT, OCHOBaHUI
Y cojielt B BOZie, 37IeEKTPOXUMUYUECKUM PSifi
HaNpsKeHUN MeTaslIoB)
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OO6111ast XapaKTeprCTHKa
XUMHUYECKUX 3/IEMEHTOB
IVA-rpyrirbl.

Yrnepoz

Y KpeMHUH, U UX
COe/IMHEeHHsT

OO0111as1 XapaKTepUCTHUKa 3/1eMeHToB [V A-
rpyrnbl. OCOOEHHOCTH CTPOEHHST aTOMOB,
XapakTepHble CTerleHW OKUC/IeHUSI.
Yriepog, anioTponHbie MOAU(DUKALIH,
pacrpocTpaHeHHe B NpUpoJe, hr3nueckre U
XUMHYEeCKHe CBOWCTBaA.

Apcopbuust. KpyroBoport yriiepoja B
npupo/e.

Oxkcuppl yriepoga, ux pusnueckue u
XUMHYeCKHe CBOMCTBA, [|eHCTBYe Ha

JKUBbIe OpraHU3MBbl, [T0JIyUYeHre U
[IpUMeHeHHe. DKO0JIOrnyeckue

1po0JieMbl, CBSI3aHHbIE C OKCUIOM

yriepoza (IV), runoresa rinobansHOr0O
TIOTeT/IeHUs KJTMMaTa, MapHUKOBBIM 3¢ dekKT.
YronbHas KMC/I0Ta U ee COMU, UX (PU3nveckue 1
XUMUUeCKHe CBONCTBA, MoTyYeHue 1
ripuMeHeHuUe.

KauecTBeHHast peakijusi Ha KapOOHAT-NOHBI.
Wcrnonp3oBaHue KapOOHATOB

B OBITY, Me/IUL[HE, TIPOMBIIIIEHHOCTH U
CebCKOM XO3SIUCTBe.

[TepBoHauaibHBIE TOHATHS

00 opraHMYecKHX BellecTBax Kak

0 coeZIMHEHUSIX yryiepo/ia (MeTaH, 3TaH,

OOBsACHATD 00111 3aKOHOMEPHOCTH B
V3MEeHEeHUU CBOMCTB 3/IeMEHTOB
[VA-rpynmnbl ¥ UX COeJUHEHUHN C yueToM
CTPOEHHUS UX aTOMOB.

XapakTepur3oBaTh hr3nuecKre

Y XMMUYeCKre CBOMCTBA MPOCTHIX BELeCTB
yrjeposia U KpeMHUS U UX COeIMHeHUI
(okcupoB yrieposa,

yroJIbHOW KUC/IOThI, KApOOHATOB, OKCH A
KPEeMHUSI, KpeMHUEeBOM KHUC/IOTHI,
CUJTUKATOB), CIIOCOOBI UX MOJTyUeHMUs,
TpUMeHeHre 1 3HaueHue B MpUpojie U
)KU3HU YesloBeKa.

OOBSACHITb TPUUMHHO-C/IE/ICTBEHHYIO CBSI3b:
CTpOeHMUe BelllecTBa — CBOMCTBA

— TIPMMEeHeHUe — Ha TTpUMepax CoeIMHeHU
yriepoja u KpemHust. OnipesienisiTb KapOOHaT- 1
CUJIMKAaT-UOHBI B paCTBOpE.

OOBSICHITD CYLHOCTh 9KOJIOTHUECKUX
npobJieM, CBSI3aHHBIX C HAXOXKIEHUEM
YTJIEKMCIIOTO Ta3a B OKpY»Karolllel cpefe.
[ToaTBEpXXAaTh 0COOEHHOCTH COCTaBa
OpPraHUYeCcKHX BellleCTB MPUMepaMU MPOCThIX
coelMHeHUM (MeTaH, 3TaH,

9TUJIEH, al|eTU/IeH, 3TaHOJI, [TIULIEPUH,
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9TUJIEeH, al|eTU/IeH, TaHOJI, TJIULepUH, YKCYCHast
KHC/IOTa).

[TpypoHbIe UICTOUHUKH YTJIEBOJOPO/IOB
(yronb, pupoAHbIii Ta3, HeTh), MPOAYKThI UX
riepepaboTKu (OeH3WH), UX POJib B OLITY U
MIPOMBIIIIEHHOCTH.

[ToHsiTHE 0 OMOIOTMUECKH BaXKHBIX
BeIIleCTBAaX: KUPax, Oe/Kax, yryieBojax —1 ux
POJTU B )KU3HU YeJIOBeKa.

MarepuanbHOe eJUHCTBO OpPraHu4ecKux 1
HeOpraHWYecKruxX COoeJUHeHHUH.

KpemHuii, ero gusnueckre

Y XUMHUYeCKre CBOMCTBa, MOy4eHue U
npuMeHeHue. CoelMHeHUsI KDeMHUSI B
nipupoje. OO1ue rpeCTaBIeHUs

006 okcusie kpemHus (IV) 1 KpeMHUEBO# KUC/IOTe.
CuMKaThbl, MX UCTIOb30BaHue B ObITY,
Me/IUL{He, TTPOMBIILIEHHOCTH.

BaxkHeli1me cTpouTeIbHbIE MaTepHasIb:
KepaMHKa, CTeKJIO0, LIeMeHT, OeToH,
xesie306eToH. [Tpobembl 6e30macHOTO
WCTI0/Ib30BAHKS CTPOUTE/IbHBIX

MaTepuasoB B TOBCEJHEBHOM XKU3HHU.
XumuuecKuii 3kcnepumeHm: /lemMoHcmpayuu:
Mogeu KpUCTa/UTAYeCKUX PEIIeTOK

YKCYyCHasi KUC/I0Ta), B3aUMOCBSI3b
HEeOpraHWYecKuX COeIMHeHNH yriepoa u
OpraHUYecKHX BelleCTB.

OmnuceIBaTh poJib OEIKOB, KUPOB

Y YTJIeBOJI0B B (D YHKIIMOHUPOBAHUH >KUBbBIX
OpraHM3MOB, COCTaB MPUPOJHBIX HCTOYHUKOB
YT7IeBOAOPOAOB, UX POJIb

B OBbITY U IPOMBIIIJIEHHOCTH.

[TpoBOUTH BEIYUC/IEHHS TT0 YPAaBHEHUSIM
XUMHYECKUX peakLIUi.

[TnaHupOBaTh U OCYILIECTBIISATh Ha

MIPAKTUKE XUMHUYECKHUe

9KCTIepUMEeHTBI, TPOBOIUTE HAOMIOIeH s, [ie/laTh
BBIBO/IBI TIO pe3y/bTaTaM

9KCTiepuMeHTa TIpY MPOBeIeHNH J1ab0paTOPHBIX
OTTBITOB Y TTPAKTUUECKHUX paboT.

CreoBaTh ITpaBHIaM 0e30MacHOi paboThl

B naboparopuu

TIPY UCTIO/Tb30BaHUHM XUMHUUECKOU TTOCY/IbI

¥ 000py/OBaHMSI.

Vicnionb30BaTh NP BBITIOJTHEHUH YueOHBIX
3aflaHUM TeKCThI yueOHMKA, CIIPAaBOUHbIE
MaTepuaibl (IleproruecKyro cCUCTeMy
XUMUueckux snemeHToB 1. 1. MeHfeseeBa,
Tabmiy

PacTBOPUMOCTHU KMC/IOT, OCHOBaHUH
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anmMasa, rpacdura, pymiepeHa. O3HakKOMIeHUE C
TIPOLIeCCOM a/ICOPOIMY PaCTBOPEHHBIX BeIleCTB
aKTHMBHUPOBAHHBIM yTJIEM U YCTPOKWCTBOM
MPOTUBOTrasa.

O3HakoM/IeHHe C MPOAYKIMel CUMMKaTHON
rpoMbIiiieHHOCTH (BugeoMarepuansb:
CU/IMKaTHasi IPOMBILLIEHHOCTD).

Mogenu MoeKys OpraHiueckux BellecTB.
JlabopamopHbiii onbim:

[TonyueHue, cobupaHue, pacrio3HaBaHUe U
v3yJyeHue CBOMCTB YIJIEKUCJIOTO rasa.
[TpoBefeHMe KaueCTBEHHBIX peakiuii Ha
KapOOHAT ¥ CUTMKAT-UOHBI

Y U3y4yeHue MPH3HaKOB UX

MpPOTEeKaHMUsI.

IMpakmuueckue pabombl:

Ne 4. ITosyueHue yrjieKUC/I0ro rasa, usyueHue
€ro CBOMCTB.

Ne 5. PemeHuie 3kcriep¥MeHTaIbHbIX 3a/ay 110
TeMe «BaxHelllIe HeMeTaJl/Tbl ¥ UX
COeJUHEeHUSI».

BbruucneHus:

T10 ypaBHEHUSIM XUMUUECKUX peaKivii

U coJieli B BOJie, 37IeKTPOXUMUUECKUH psiJl
HaNpsUKeHUN MeTaslIoB)

Nroro no pasgeny

25

42



MeTa/ibl 1 MX coeJUHEHHUA

3.1

OO0111e CBOMCTBA
MeTaslyIoB

OO0111ast XxapaKTepUCTUKa XUMUUECKUX
3/IeMEHTOB — MeTaJIJIOB Ha OCHOBaHMY UX
nosioxkeHus B [lepuoguueckoii cucreme
XUMHUYECKUX 3JIEMEHTOB

O.. MenzeneeBa U CTpPOeHUsI aTOMOB.
Ctpoenue Meta/10B. MeTajiinueckasi CBSi3b U
MeTa/lyInJecKas

KpHCTa/l/In4ecKas pelieTka.
OneKTpOXUMHUUECKUH Psifi HarpsKeHU
MeTanoB. Pu3nuecKre U XUMHAYECKHe
cBoMcTBa MeTasuioB. OOIIHe CITOCOOBI
rosiyueHusi Metannos. [Tonstue

0 KOpPpO3WH MeTaJ/IOB, OCHOBHBIE CITOCOOBI
3alMThl MX OT Koppo3uu. CriiaBel (CTasb,
UyTVH, JIOPa/FOMUHUM, OpOH3a) U UX
ripuMeHeHue B ObITY

Y TIPOMBIIIIJIEHHOCTH. XuMuuecKutl
3kcnepumenm: [lemoHcmpayuu:

O06pa3Lipl MeTanIoB U CI/IaBoB. V3yueHne
pe3yJIbTaTOB KOPPO3UU MEeTasl/I0B (BO3MOXKHO
WCIT0/Ib30BaHKe BH/IeOMaTepUasoB).
JlabopamopHble onbimbil:

OsHakomsieHHe C 06pa3riaMy MeTasIIoB U
CTJIaBOB, UX (PU3NUECKUMU

PackpbIBaTh CMBIC/T M3y4aeMbIX MOHSITUNA U
TIPUMEHSITh TU TTOHATHS TIPY ONTMCAHUU CBOHCTB
Bell[eCTB U UX TpeBpallleHUi.

OOBsICHATH 00IIe 3aKOHOMEPHOCTH B
M3MeHeHU! CBOWCTB 3/IeMEeHTOB-MeTa/lJIOB

Y UX COe/IMHEeHUN C yUeTOM CTPOeHUS UX
aTOMOB.

XapakTepu30BaTh CTPOEHHE MeTaslJIoB, 00III1e
¢du3nuecKre U XMMHUYeCKre CBOKMCTBA METa/l/IoB.
XapakTepu30BaTh 0011e CITOCOObI MOTyUYeHHUs
METaJIOB.

OnMChIBaTh CIIOCOOBI 3aI[UThI META/VIOB OT
KOPPO3UH.

CnenoBath nipaBU/iaM 6e30MacHOM paboThI

B aboparopuu

TIPU UCITO/Tb30BaHUU XUMHUUeCKOU TTOCY/bI

1 00opymoBaHwUs.

[Tpour3BOUTEL BEIUKC/IEHUST

TI0 YPaBHEHUSIM XUMUYeCKUX Peaklui, eC/ii OIuH
13 peareHTOB COZIePKUT MPUMECH.

YuacTBOBaTh B COBMeCTHOM paboTe B

riape WM TpyIITe.

Vicnionb30Bath MpY BBITOTHEHUH

yueOHBIX 3a/JaHUI TeKCThI yueOHMKa,
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CBOMCTBaMH.

Bbruucnenus:

T10 ypaBHEHUSIM XUMUUeCKUX peakl1ui, ecu
OJIUH U3 peareHTOB COZepKUT IPUMeCU

cripaBouHble Martepuasns! (I[leprosrueckyro
CUCTeMY XUMUYeCKUX 3/1eMeHToB /1. .
MenzeneeBa, Tabmuily paCTBOPUMOCTU KHCJIOT,
OCHOBaHUM

1 coJieli B Bojie, 3/IEKTPOXUMUYECKUM Psifi
HaNpsPKeHU MeTasljloB)

3.2

Baxkueiiiime
MeTa/lIbl U UX
coeIMHeHUsT

16

[TTenouyHble MeTaIbL: NTOJIO’KEHUE

B [lepuoueckoli cucteMe XUMUUeCKHUX
sanemenTtoB /.. Menzeneesa,

CTpPOeHHe UX aTOMOB, HaXOX/leHHue

B ipupoge. Pusnueckue U XUuMU4YecKue
CBolcTBa (Ha MpUMepe HaTpus

v Kanus). OKCuAbI ¥ TUAPOKCUBI HATPUS U
Kanusi. [IprMeHeHue 111e/10YHbIX

MeTaJI/IOB U UX COeIMHEHUM.
[IlenoyHO3eMe/IbHbIE MeTasl/ibl MarHui 1
KaJIbLIWi: TI0JIOXKEeHUe

B [lepuoguueckodi cucrtemMe XHUMHUYECKUX
anemeHToB [I.V. MeHgeneeBa, CTpoeHue HX
aTOMOB, HaXO>K/|eHUEe B TMPUPOJE.

dusnyeckre U XMMAYeCKre CBOMCTBA MarHus U
KasbLys. BaxkHellllive coeZJMHEHUSsI Ka/lbLYs
(okcug,

TUIPOKCU/, COn). JKecTKoCTb BOJbI U
Croco0bl ee yCTpaHeHHsl.

AJTFOMUHMM: TIOJIO’KEHUe

B [lepyosueckoii cucreme

OOBSACHATD 00IITMe 3aKOHOMEPHOCTH B
Vi3MeHeHWHY CBOMCTB 3/1IeMEHTOB-

MeTa/VIOB U UX COeJMHEHWH B IPYIIax C
YUeTOM CTPOEHHSI UX aTOMOB.
XapakTepr30BaTh QusnueckKue

Y XYIMUAYeCKre CBOMCTBA MPOCTHIX BellleCTB
MeTa/UIOB U UX COeJMHeHUW (OKCH/IOB,
TH/IPOKCH/IOB, COJIeH), CrIOCOOBI UX
NoTy4eHusi, MpUMeHeHUe U 3HaueHue B
TIPUPO/Jie Y )KU3HU YesIOBeKa.
YcTraHaB/IMBaTh MPUUMHHO-CJI€JCTBEHHYIO
CBSI3b: CTPOEHUE

Bell[eCTBa — CBOMCTBA — MpPHUMeHeHUe —Ha
rpuMepax U3ydaeMbIX BelecTB.
Pacro3HaBaTh C MOMOII[bI0 KaUeCTBEHHbIX
peakLvii MOHbI MEeTaJ/IJIOB: MarHus,
KaJIbLIUsl, aTFOMUHUS, LIUHKa, >kese3a (11) u
xenesa (II), menu (II).

[oxa3biBaTh aM()OTepHbBIN XapakTep
OKCH/IOB U TU/IPOKCU/IOB aTFOMUHUS
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XUMHUUECKUX 37IeMEeHTOB
O.1. MeHpeneeBa, CTpOeHUe aToOMa,
Haxo)KZeHue B mpupojie. Pusnueckue u
XUMHUUeCKUe CBOMCTBA aTFOMUHUSI.
AmMdoTepHbIe CBOMCTBA OKCH/IA U

TU/IPOKCU/IA aTFOMUHMUSL.

JKesne3o: nonokeHue B [lepuogrueckoit
CUCTeMe XMMHYeCKUX 3/IeMeHTOB

O.U. MeHpeneeBa, CTpOEHHUE aTOMa,
HaxoyK7eHue B pupoje. Pusnueckue u
XUMHUUEeCKHe CBOMCTBA Kese3a.

Oxkcuppl, ruapoKcyabl U cou xenesa (II) n
»kene3a (III), ux cocras, CBOMCTBa

Y TIO/TyueHue.

Xumuueckuti 3KcnepumeHm:
Llemoncmpayuu:

OcobeHHOCTH  B3aUMOJIEMCTBUS  OKCHZA
Ka/bLiusi W HaTpusi C BOJAOM (BO3MO’KHO
WCII0/Ib30BaHKe BU/ieOMaTeprasos).
OxkpatvBaHue IJlaMeH! HOHaMH1 HaTpus,
Ka/iusi ¥ KasbLiysi (BO3MOXKHO

WCII0/Ib30BaHMe BU/leOMaTepuasoB).
VccnemoBaHue CBOMCTB  >KeCTKOU — BOJBI.
[Tpojecc ropeHusi >xefmesa B KHUCIOPOJE
(BO3MO>KHO UCTO/Ib30BaHKe
BU/leOMaTepHuasoB).

Y LIMHKa.

[TnanupoBaTh M OCYILECTB/ISATh Ha

TpakTUKe XUMUUeCcKue

9KCTMIepPUMEHTBI, TPOBOIUTh HAOTIOIeHUS, [ie/1aTh
BBIBO/IbI T10 pe3y/ibTaTaM

9KCTIepUMeHTa TIpY MPOBeIeHNH J1ab0pPaTOPHBIX
OTTBITOB M TIPAKTUUECKHX paboT.

CnenoBath nipaBU/IaM 6e30MacHOM paboThI

B aboparopuu

TIPU UCIOJIb30BaHUY XMMHUYECKOM TTOCY/bI

1 obopyzoBaHUs.

[Tpour3BOIUTh BBIUMC/IEHHUS TI0

XUMUYECKUM YPaBHEHUSIM.

YuacTBOBaTh B COBMECTHOM paboTe B

rape WM TpyIire.

BricTparBaTh pa3BepHyThIe MUCbMEHHbIE U
YCTHBIE OTBETHI C OMOPOU

Ha MHGbOpMaIHIO U3 yueOHHKA

Y CITPaBOYHBIX MaTepUasioB, TPaMOTHO
WCI0/Tb30BaTh U3yUeHHbIM MOHSATUHHBIN anmnapar
Kypca XUMUH
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JlabopamopHble onbimbi:

[IpoBeeHNe KaueCTBEHHBIX peakluii Ha
WOHbI (MarHusi, KaabLiyis, alTlOMUHUS, LIUHKa,
xenesa (II) u xxene3sa (III), megu (11),
onucaHue TIPU3HAKOB UX

MPOTeKaHUS.

WccnenoBanue aMmpOTepHBIX CBOMCTB
TUAPOKCHU/IA a/IFOMUHUS U TUIPOKCH/IA LIUHKA.
IMpakmuueckue pabombl:

Ne 6. )KecTKOCTb BOJbI U METO/IBI €€
yCTpaHeHwusl.

Ne 7. PelneHue 3KCIriep¥MeHTa/lbHbIX 3a/ja4u
1o TeMe «BakHeli111e MeTabl U UX
COeIMHEHUS».

Bbruucnenus:

10 ypaBHEHUSIM XUMUYECKUX peaklyi, eciu
O/IVH 13 peareHTOB /laH B U30bITKe WIH
CO/IeP>KUT TIPUMECH;

MacCCOBOM JI0/TM BbIX0/Ia TIPOAYKTA

peakiuu

Ntoro no pa3pgeny 20

XHuMHA M OKpY)Karluas cpeja

4.1 | Xumus 3 BemectBa 1 MaTeprasbl B IOBCeJHEBHOU )XM3HU | XapaKTepru30BaTh POJIb XUMUU
Y OKpYy’KarolLas yesioBeKa. be3omnacHoe Mcrosib30BaHMe BelleCTB | B pa3/IMUHbIX Cpepax AesATeNbHOCTH JTI0/eH,
cpefa Y XUMAYeCKHX peakiyii B ObITy. [lepBasi mOMOIIb| OCHOBHBIE BeljecTBa

" MaTepHaJibl, IIDUMEHAEMEIE B )KU3HHU
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MIPU XMMUYECKUX 0)KOTaX U
OTpaBJIEHUSIX.

XuMHUecKoe 3arpsi3HeHre OKpYyKaroliei
cpeppl (TIpefesibHast JOMyCTUMAsT
KOHIIeHTpaLys BellecTB. Posib XuMuu

B pellIeHNH 3K0JIOTHUeCKHUX TIPo6sieMm.
XumuuecKuti 3Kcnepumenm:
Lemoncmpayuu:

M3yueHne 00pa3sL[0B MaTepHaioB
(cTeks1o0, CTUIaBbl METaJIJIOB, TIOJIUMEPHbIe
MaTepua’bl)

COBPEMEHHOT0 YeJioBeKa.
OOBSICHATH YCI0BUS 6€3011acHOr0o
WICTIOTb30BaHUS BeIlleCTB U XUMUYeCKUX
peaxiuii B ObITY.

AHan3upoBaTth U KDUTUUYECKU OLIeHHWBAaTh
WH(OPMALHIO O BIMSHUY TIPOMBIIIJIEHHOCTH,
CeJTbCKOT0 X035 CTBa, TPAHCIIOPTA U /Ip. Ha
COCTOsSIHUE

OKpY>Karolllel cpefibl.

YMeTb OKa3bIBaTh ME€PBYIO TIOMOILb

TIPYU XUMHUECKUX 0XKOTaxX ¥ OTPaBJIeHUSIX.
[TpyHUMAaTh yyacTHe B 00CY>KAeHUH 1TpobieM
XUMUUECKOH U 5KOJIOTUYeCKOH
HarpaB/IeHHOCTH, BbICKA3bIBaTh COOCTBEHHYIO
TTO3UI[HIO TI0 TIpoOIeMe

Y TIpe/ijIaraTb BO3MOYKHBIE ITyTH ee

peIIeHus

Wroro no pa3peny: 3
PesepBHoe Bpems 3
OBLIEE UYMCJIO HACOB 68
[10 ITPOI'PAMME

TEMATHNYECKOE IVNTAHUPOBAHUE
8 KVIIACC
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Ko/muecTBo yacoB
No HaumeHoBaHue pa3/eioB OnekTpoHHbIe (1{u¢poBHIe)

Konur bHBI ITpakTHUeckn
n/n U TeM NPorpamMMbl Bcero OHTPOJ € pa eckne o0pa3oBare/ibHbIE PeCypChl
padoThI padoThI

Paspen 1. [lepBoHava/ibHbIe XUMHUYECKHE TIOHATHSA

Xumust — Ba)kHast 00/1aCTh bubmmoreka IIOK
eCTeCcTBO3HAHUSI U https://m.edsoo.ru/7f41837c

11 MpaKTUYeCKou > 2 ['JIOBAJI-JIAB https://globallab.ru/
JesiTe/IbHOCTU uesioBeKa
BeitijecTBa 1 XuMHueckue Bubmorexa LOK
1.2 peaKLm 15 1 https://m.edsoo.ru/7f41837c
['JIOBAJI-JIAB https://globallab.ru/
Wroro no pasgeny 20
Pa3pen 2. BaxxHelMe npejCTaBUTe/IM HEOPraHMUeCKUX BellecTB
bubmoteka LJOK
21 Boszgyx. Kucnopog. 5 https://m.edsoo.ru/7f41837¢
’ [TonsiTrie 06 OKCHAAX ['JIOBAJI-JIAB https://globallab.ru/
bubmuoreka IIOK
29 Bopgopog. [TousaTre o 3 1 https://m.edsoo.ru/7f41837c
’ KHCJIOTaX U COMSAX ['JIOBAJI-JIAB
https://globallab.ru/
bubmoreka IIOK
23 Bopga. PactBopsl. [TonsiTue c 1 1 https://m.edsoo.ru/7f41837c
’ 00 OCHOBaHUSAX T'JTIOBAJI-JIAB https://globallab.ru/
OCHOBHBIE K/TaCChI Brbmiorexa [OK
24 N ——— 11 1 1 https://m.edsoo.ru/7f41837c
coeIHeHuUM [JIOBAJI-JIAB
https://globallab.ru/
Uroro no pasgeny 30
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Paspgen 3. [Tepuoanueckuii 3aKoH u Ilepuoguueckas cucreMa xuMmuueckux 31eMeHToB [I. VI. MenjeneeBa. CTpoeHHne aTOMOB.

XumMuuecKkas cBsi3b. OKHC/IMTE/TbHO-BOCCTAHOBUTE/TbHbIE pPeaKIumn

[TepuonruecKuii 3aK0H U

I10 ITPOI'PAMME

ITepuognueckas cucrema Bubmorexa [JOK
31 XHMUYECKIX 5/1eMeHTOB [] 7 https://m.edsoo.ru/7f41837c
’ ) I'JIOBAJI-JIAB https://globallab.ru/
N. MenpeneeBa. CTpoeHue
aTroMa
XuMH4yeckasi CBi3b. bubmoteka LJOK
39 OKUCTUTe/TEHO- 3 https://m.edsoo.ru/7f41837c
’ BOCCTAaHOBUTE/IbHbIE I'JIOBAJI-JIAB
peakLuu https://globallab.ru/
bubmoreka IIOK
Wtoro no pa3zeny 15 https://m.edsoo.ru/7f41837¢c
I'JIOBAJI-JIAB https://globallab.ru/
bubmoreka IIOK
PesepsHOE BpeMs 3 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB 68
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9 KVIACC

KonuuyecTBo yacoB JJIeKTPOHHbIEe
HaumeHoBaHHe pa3/ie/ioB M TeM nudpoBbIie
Ne i/ e —— P Beero Koutposbabie IIpakTunueckue 5)6 p(ell):) oBaT EJ)II:HBI @
paboThI paboTsI pecypco
Paszpien 1. BemjecTBo U XuMHuyecKHe peakiiu
bubmoreka [JOK
11 [ToBTOpeHUe U yryiybieHre 3HaHUN 5 1 https://m.edsoo.ru/7f41a636
) OCHOBHBIX pa3/ie/ioB Kypca 8 Kjacca ['VIOBAJI-JIAB
https://globallab.ru/
bubnmroreka [JOK
12 OcHOBHbIE 3aKOHOMEPHOCTH XMMHUeCKUX 4 https://m.edsoo.ru/7f41a636
' peakiuii ['JIOBAJI-JIAB
https://globallab.ru/
bubmoreka [JOK
13 ONEeKTPO/IUTAYEeCKAs JUCCOLAaLUS. 8 1 1 https://m.edsoo.ru/7f41a636
' XHWMHUUeCKHe peakLjuy B pacTBOpax I'VIOBAJI-JIAB
https://globallab.ru/
Uroro no pasgeny 17
Pa3pen 2. HemeTra/uibl U X COeUHEHUS
bubmoreka [JOK
21 OO0rm1ast xapaKTepuCTHKA XUMAYEeCKHX 4 1 https://m.edsoo.ru/7f41a636
) snemeHTOB VIIA-rpynmsl. ['asoreHsl ['VIOBAJI-JIAB
https://globallab.ru/
OO0111as1 XapaKTePUCTUKA XUMUUECKUX Bub/morexa LOK
2.2 snemeHTOB VIA-rpymrsl. Cepa U eé 6 https:/m.eds00.1u/7t412636
coe/JHeHus TJIOBAJI-JIAD
https://globallab.ru/
OO0rm1ast xapaKTepUCTHKA XUMAYeCKHX Eubmioreka LIOK
2.3 sneMeHTOB VA-rpynnsl. A3oT, docdop u ux 7 1 https:/m.e dS(])_E).ru 76412636
coeluHeHUsI
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TJIOBAJI-JIAB
https://globallab.ru/

06 bubmoreka [JOK
04 tad Xap?@ff’“m“a X;‘,M“%CK“X o https://m.edsoo.ruw/7f41a636
. 3/eMEHTOB TPYIIIBL. YTepo/ v T TIOEATLJIAE
KPEMHNM 1 MX COEAMHEHMS https://globallab.ru/
Wroro no pasgeny 25
Pa3pen 3. Meta/ljibl U X COeJUHEHHMA
bubnmoreka [JOK
. https://m.edsoo.ru/7f41a636
3.1 OO011re cBOMCTBAa META/IOB 4 T TIOEATIJIAE
https://globallab.ru/
Bbubmoteka LIOK
39 B o 16 https://m.edsoo.ru/7f41a636
. @KHEUIITHe MeTa/UIbl U UX COeUHEeHMSI TTIOBAJI-JIAE
https://globallab.ru/
Uroro no pasgeny 20
Paszpen 4. Xumus 1 oOKpy)Kawomias cpeja
Bbubmoteka LIOK
41 B 3 https://m.edsoo.ru/7f41a636
. eI[eCTBa ¥ MaTepHaJibl B )KU3HU UejIoBeKa T TIOEATIJIAE
https://globallab.ru/
Wroro o pa3geny 3
bubmoreka LIOK
p 3 https://m.edsoo.ru/7f41a636
€3epBHOE BpeMsI T TTOBAJI-TIAE
https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME

51



IIOYPOUYHOE IVIAHUPOBAHUE

8 KJIACC
N Ko/muecTBo yacos Jlata JeKTpoHHbIe UG poBbIe
. Tema ypoka Kontponbnbie IIpakTuueckue oOpa3oBaTe/IbHBIE
n/n Bcero U3y4YeHus
padoThI padoThI pecypchbl
[Ipegmet xumuu. Posb xumuu B
1 1 https://m.edsoo.ru/7efb3c3c
JKU3HU yesioBeka. Tesa U BelljecTBa
II
2 OFFTTHE O METOAAX HOSHARMA B 1 https://m.edsoo.ru/9f459e9a
XUMUHU
ITpakTrueckast pabora Ne 1
{1 0 6
3 «P aB,_HHa PabOTRI B 71abOPATOPHHM 1 https://m.edsoo.ru/ab2a57cb
Y TIPUEMBI 0OpalLeHust C
nabopaTopHBIM 000py0BaHUEM»
q .
4 WCTHIE BEMECTBA H CMecH . 1 https://m.edsoo.ru/8dffeead
Crioco0ObI pa3ziesieHust CMecei
[MpakTrueckast pabota Ne 2
5 «Pa3genenue cmeceii (Ha puMepe 1 https://m.edsoo.ru/d9adcf25
OUMCTKH TIOBaPeHHOW COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
X .3
7 VIMITHECIHE STIEMERTBL. SHAKH 1 https://m.edsoo.ru/3a97{7e6
(CMMBOJIbI) XMMHUUYECKHUX 3JIEMEHTOB
[IpocTeie ¥ C/10KHBIE BelllecTBa 1 https://m.edsoo.ru/8d153ab3
ATOMHO-MOJIEKYJISIPHOE yUeHue 1 https://m.edsoo.ru/b44af747
3aKOH MMOCTOSTHCTBA COCTaBa
BelecTB. XUMHUUecKas popmyiia.
10 B (opmy 1 https://m.edsoo.ru/3adc28c1
BaneHTHOCTb aTOMOB XUMUUECKHX
3/1eMEeHTOB
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11

12

OTHOCHUTe/IbHAsE aTOMHAs Macca.
OTHOCUTe/IbHAs MOJIeKY/IIpHas
Mmacca

MaccoBast [10J1s1 XUMUYEeCKOIr0
37IeMeHTa B COeIMHEeHNUU

https://m.edsoo.ru/fac67eel

https://m.edsoo.ru/95bcb8f5

13

Komnuectso Berjectsa. Moiib.
MousnsipHas macca

https://m.edsoo.ru/668edb4a

14

15

du3nuecKkre U XMMHUUeCKHe
siBeHUs1. XUMHUJecKas peaknud

[Tpu3HaKK U YCIOBUS MPOTEKAHUS
XUMHUYECKUX peakiuii

https://m.edsoo.ru/8b878fcf

https://m.edsoo.ru/84214963

16

3aKoH COXPaHEHUSA MdCChI BEIECTB.
XumMmuueckue YPdBHEHHA

https://m.edsoo.ru/aalc152d

17

18

19

BbIuvic/ieHns: Ko/iMuecTBa, Macchl
Bell|eCTBa 10 ypaBHEHUSIM
XUMHUYECKUX peakLui

Knaccudukaims xuMmuueckux
peakiuii (coeMHEHUS,
pa3/oXKeHHs, 3aMeleHus, 0OMeHa)

M. B. JIoOMOHOCOB — y4YéHbIN-
sHUMK/IoTIeaucT. O6o06IIeHne 1
CcHCTeMaTH3allysl 3HaHUM

https://m.edsoo.ru/b1656492

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

20

KonTtposbHast pabota Nel 1o Teme
«BeljectBa U XuMHuueckue
peakiumn»

https://m.edsoo.ru/cc95e5ed

21

Bo3nyx — cmech raszos. CocTaB
BO3/yXa. Kuciopos — 3neMeHT u
nipoctoe BeltjecTBO. O30H

https://m.edsoo.ru/237315cf
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22

23

24

25

dusnueckre U XuMU4ecKue
CBOMCTBAa KMCJIOPO/a (peakuu
okucieHus, roperue). [lonstre 06
OKCHJax

Crioco6bl MosiyyeHust KUCI0po/ia B
nabopaTopuy ¥ POMBILIEHHOCTH.
[IpumeHeHue Kuciopoza

TennoBoit 3pdeKT XuMHUUecKoi
peakLyu, MOHSITHE O
TEPMOXHUMHUUECKOM ypaBHEHUH,
9K30- U SH/J0TePMUYECKUX
peakIusix

TomnnuBo (HedTh, yrob U MeTaH).

3arpsi3HeHUe BO3/[yXa, CII0COOBI ero

rpe/ioTBpaLLeHUs

https://m.edsoo.ru/67245d2f

https://m.edsoo.ru/896247cb

https://m.edsoo.ru/4d71febb

https://m.edsoo.ru/62a61752

26

[MTpakTrueckas pabota Ne 3 o Teme

«ITomyyeHue u cobrpaHue

KUOJI0PO/ia, U3yYeHHe ero CBOUCTB»

https://m.edsoo.ru/329545c9

27

28

29

Bogopoa — 31eMeHT U ripocToe
BeljecTBO. HaxoyxieHue B mpupo/e
dusnueckre U XUMHUYecKue
CBOMCTBA BoZiopoza. [IpumMeHeHne
BO/ZIOpO/ia

IToHsiTHE O KMCIOTAaX U COJISIX

https://m.edsoo0.ru/2325645f

https://m.edsoo.ru/ae9eb4b5

https://m.edsoo.ru/d743bf8d

30

Crioco6rl ostydeHust BOZOPO/a B
nabopatopuu

https://m.edsoo.ru/8dbbbc9b
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31

32

ITpakTrueckasi pabota Ne 4 1o Teme
«[Tomyuenvie u cobupanue
BOZIOPO/ia, U3y4YeHHe ero CBOMCTB»

MovisipHbIii 06BEM ra3oB. 3aKoH
Asoragpo

https://m.edsoo.ru/37a3324a

https://m.edsoo.ru/714a252d

33

BrerurciieHust 00b6Ma, KoJiMuecTsa
BeIIleCTBa rasa 1o ero u3BecTHOMY
KOJIMUECTBY BeIleCTBa WK 00BEMY

https://m.edsoo.ru/25858514

34

Beruriciienust 06 EMOB ra3oB 10
YPaBHEHHIO peakl{iy Ha OCHOBE
3aKOHa 00BbEMHBIX OTHOLLIEHUH
rasoB

https://m.edsoo.ru/ae3d2633

35

36

®du3nUecKre U XUMUUeCKUe
CBOMCTBA BOJbI

CocraB ocHoBaHuii. IToHsiTe 00
HMH/MKATOpax

https://m.edsoo.ru/272b514c

https://m.edsoo.ru/3d2634ef

37

Boga kak pactBopurerb.
HacellieHHbIe U HEHACBILEHHbIe
pacTBopsl. MaccoBas 10715
BellleCTBa B pacTBOpe

https://m.edsoo.ru/2b19b4el

38

ITpaktuueckast pabora Ne 5 1o Teme
«[IpuroTosieHre pacTBOPOB C
orpezie/IEHHOW MacCOBOM Jl0/1ei
PacTBOPEHHOIO BellecTBa»

https://m.edsoo.ru/9f55a219

39

40

KonTtposbHast pabota Ne2 1o Teme
«Kucnopoza. Bogopoza. Boga»
Oxkcupbl: cocTaB, KnaccuburKaiys,
HOMeHKJ/IaTypa

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335c
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41

42

ITonyueHue ¥ XUMHUUECKUE
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX U
amM(OTepHBIX OKCH/IOB

OcHOBaHHS: COCTaB,
K/laccu@uKalysi, HOMeHK/IaTypa

https://m.edsoo.ru/bce52bca

https://m.edsoo.ru/cad9bc8a

43

[TonyueHvie u XUMHUUYeCKHe
CBOIICTBA OCHOBaHUIA

https://m.edsoo.ru/eb3b238b

44

45

Kucnotsl: cocraB, Kinaccudukarus,
HOMEHK/IaTypa

[MTosmyueHre U XUMHUECKHE
CBOUCTBA KHUC/IOT

https://m.edsoo.ru/c589a687

https://m.edsoo.ru/d2cc4664

46

Conu (cpefHue): HOMEHK/IATypa,
CIIOCOOBI TIOTYUeHUsI, XUMUUeCKHe
CBOUCTBA

https://m.edsoo.ru/66bad57a

47

[MTpakTrueckast pabota Ne 6.
Periienue sKkcriepuMeHTaIbHbIX
3ajau 1o TeMe «OCHOBHBIE KJ/1aCChl
HeOpraHuuecKux CoeZMHeHUN»

https://m.edsoo.ru/ef5f5b6d

48

49

50

['eHeTHueckas CBS3b MeXAY
KJ/lacCaMH HeopraHu4ecKux
coeZIMHEeHUM

O06o006111eH1Ee ¥ CCTeMaTH3aLs
3HAHUM

KonTtposbHast pabota Ne3 1o Teme
"OCHOBHBI€ K/1aCChbl
HEeOpraHUueCcKux CoeiMHeHum"

https://m.edsoo.ru/3eafb436

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2
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51

52

53

[TepBbie MOMBITKY K/IaCCUPUKALUU
XMMUUEeCKUX 37eMeHTOB. [loHdTHe
0 TPYIIAax CXOJHBIX 3/IEMEHTOB

[Teproanueckuii 3aKoH U
ITepuoguueckast cucrema
XAMUYECKHX 3jiemeHToB /1. U.
MenpeneeBa

[Tepuogpl, TPyIIIbI, MOATPYIIIEI

https://m.edsoo.ru/45cb955f

https://m.edsoo.ru/acfe3f3c

https://m.edsoo.ru/dd7cc851

54

55

56

57

Crtpoenue atomoB. CocTaB
aTOMHBIX sifiep. V30Torbl

CTpoeHue 3/1eKTPOHHBIX 000710UeK
aTOMOB 3/1eMeHTOB [leproguueckoi
cucrems! /1. 1. MeHnzeneeBa

XapakTeprCTHKa XUMHUUeCKOTro
371eMeHTa M0 ero MOJI0KeHUI0 B
[Tepuopnueckoui cucreme 1. Y.
MenpeneeBa

3nauenue [lepuoyueckoro 3akKoHa
JI1S1 PA3BUTHS HAYKU U MTPAKTUKHU.
. Y. MeHpeneeB — yuyéHbIN,
reJiaror 1 rpak/;laHuH

https://m.edsoo.ru/b34e5fb1

https://m.edsoo.ru/fb64d6ef

https://m.edsoo.ru/3627afb4

https://m.edsoo.ru/83762e95

58

Pe3epBHbliit ypok. O606ITIeHME U
CHCTeMaTHh3aLys 3HaHUH /
Bcepoccuiickasi TpoBepouHast
pabora

bubmoreka [JOK
https://m.edsoo.ru/00adb33c

59

KonTtposbHast pabota Ned 1o Teme
«CTpoeHue aToma. XuMuyeckast

bubmoreka [JOK
https://m.edsoo.ru/00adb486
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CBsI3b» / Bcepoccuiickast
npoBepoyYHasi paboTa
C)

60 JISKTPOOTPULIATEILHOCTE aTOMOB 1 https://m.edsoo.ru/2667a766
XUMUYECKUX 3IeMEHTOB

61 MonHasa xuMHueckas CBg3b 1 https://m.edsoo.ru/2628cf49
K

62 OBA/ICHTHAA HOMApHAZ 1 https://m.edsoo.ru/67fb6476
XUMUYeCKas CBAA3b
K

63 OBAIEHTHA HENOJIApHad 1 https://m.edsoo.ru/f32e6211
XUMUYeCKas CBA3b

64 CrerieHb OKUC/IeHUS 1 https://m.edsoo.ru/fe73b9dc
0 -

65 KHCTHTEIHO 1 https://m.eds00.ru/665¢2d2d
BOCCTAHOBUTE/IbHBIE PeAKIHU

66 OKUC/IUTEe/NMU U BOCCTAaHOBUTEIU 1 https://m.edsoo.ru/eb264264
Pe3epeHbiii ypok. O606IIIEHNE U

67 CHCTEMATHZALIA 3HAHMA 0 TEME 1 https://m.eds00.ru/62539d2c
«CTpoeHue aroMa. XuMHueckKas
CBSI3b»
P i . 0606

68 C3EPBHBIM YPOK ° iueHHe " 1 https://m.edsoo.ru/c8769b1b
CUCTeMaTH3arys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68 5 4
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9 KVIACC

Ne
n/n

Tema ypoka

KosmmuecTBo yacoB

KoHTpo/ibHBIe

Bcero
padoThI

IIpakTHueckue
padoThI

Jdata
U3ydeHHs

JeKTpoHHbIe UG poBbIe
oOpa3oBaTe/bHbIE

pecypchbl

[Teprognueckuii 3aK0H.
[Tepyopnueckas cucrema
XAMUYECKHX 3jiemeHToB /1. U.
MeHpeneeBa

https://m.edsoo.ru/ac197bf5

3aKOHOMEPHOCTH B U3MEeHeHU!
CBOMCTB XMMUYECKUX 371EMEHTOB
MepBbIX TPEX MeprO/0B

https://m.edsoo.ru/44bdf4b2

Knaccuduikarys 1 HoMeHK/aTypa
HeopraHWyeCKUXx BelljeCTB

Buibl XUMUUeCcKoW CBSI3U U TUIIBI
KPHCTa/IJTMYeCKUX PeLIETOK

https://m.edsoo.ru/d96e16b9

https://m.edsoo.ru/e39821fc

KonrposibHast pabota Nel o Teme
«[ToBTOpEHUE U yTybIeHne
3HAaHWW OCHOBHBIX pa3iesioB
Kypca 8 knacca»

https://m.edsoo.ru/2a531ece

Knaccudukaims xumMmuueckux
peakLuii o pa3IuuHbIM
NpU3HaKaM

https://m.edsoo.ru/61f97329

ITonsitue o CKOpPOCTH XUMHUEeCKOH
peaKLuu. IToHsiTe 0 TOMOTeHHBIX
M reTeporeHHbIX peaKluAax

TTonsiTHe 0 XMHUYECKOM
paBHOBecUU. PaKTOPBI,

https://m.edsoo.ru/e73c3ef4

https://m.edsoo.ru/afbc35b2
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10

B/IMSIIOLL[ME HA CKOPOCTh
XUMHYECKON peakLiuy U
T0JIOKeHHe XUMUUeCKOT o
paBHOBeCHs

OKucuTeNbHO-
BOCCTAaHOBHUTE/bHbIE PeaKLUU
Teopus 3/1eKTPOIUTUUECKOU

muccouyanyi. CUbHBIE U
c1abbie 3/IeKTPOJIATEI

https://m.edsoo.ru/16ddaal?7

https://m.edsoo.ru/965c6a66

11

12

13

14

VlonHble ypaBHEHUS peakLUi

XrMHYecKue CBOMCTBA KUC/IOT U
OCHOBaHUM B CBeTe
TipeZicTaB/ieHU 00
3/1eKTPOJIMTUUYECKOM
JiccoLyanuu

XHMHUUeCKre CBOMCTBA COJIer B
CBeTe MpeZiCTaB/IeHuii 00
3/1eKTPOJIMTUUYECKOM
JIMccoLaluu

[TonsiThe o ruaponuse cosen

https://m.edsoo.ru/43f4b85c

https://m.edsoo.ru/9adee23c

https://m.edsoo.ru/339ae525

https://m.edsoo.ru/be3c2519

15

16

17

O06o006111eHMe ¥ cCTeMaTH3alus
3HaHUM

[TpakTueckasi pabora Ne 1.
«PellleHre 3KCIIepUMEHTaTbHbBIX
3aadu»

KontponbHas pabora Ne2 1o Teme
«ONeKTPOIMTUYeCKas

https://m.edsoo.ru/78322bfb

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162
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18

Juccouyanys. XumMuueckue
peakijuu B pacTBOpax»
OO011jas1 XapaKTepUCTHUKA
rajoreHoB. XuMuuyeckue
CBOMCTBa Ha TipuMepe XJiopa

https://m.edsoo.ru/c3eaeb47

19

Xnoposopopog. ConsiHas
KHC/I0Ta, XUMHUUYeCKHe CBOMCTBa,
roJjiyueHue, npuMeHeHue

https://m.edsoo.ru/daf6b6e?7

20

21

22

[MTpakTrueckast pabota Ne 2 o
TeMe «[loniyueHue cosiHOM
KUCJIOTBI, U3yueHre eé CBONCTB»

BbruricsieHusi o ypaBHeHUsIM
XMMUUECKUX peakLUid, eC/T OJJUH
13 peareHTOB JjaH B U30bITKe

OO11jast XapaKTepUCTHUKA
371eMeHTOB VIA-rpyrrbl

https://m.edsoo.ru/9a2bd4de

https://m.edsoo.ru/fa37c94c

https://m.edsoo.ru/e79ebfa3

23

AnnorponHeie MogudUKaLn
cepbl. HaxoxzeHue cepsl U eé
COeIMHeHUM B IPUPOJE.
XUMHUYeCKue CBOKMCTBA Cephl

https://m.edsoo.ru/5e3339bd

24

CepoBofiopo/i, CTpOeHHe,
bu3nUecKre U XUMHUUYeCcKHe
CBOICTBA

https://m.edsoo.ru/384dcc68

25

26

Oxkcupipl cepbl. CepHasi KMC/IOTa,
¢bu3nueckre ¥ XUMHUYECKHe
CBOWCTBA, MPUMEHEHUe

XUMUyecKue peakLiuy, jexalue
B OCHOBE IIPOMBILLJIEHHOT'O

https://m.edsoo.ru/ae5652f6

https://m.edsoo.ru/acc7d4bf
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27

28

29

criocoba ToJTyueHust CepHOH
KUC/I0Tbl. XUMHUYeCKoe
3arpsi3HEHHe OKPY>KAIOI[eH Cpejib
COeZIMHEHUSIMU CEPbI

BbiunciieHre MacCOBOM 10U
BBbIXO/Ia MPO/IyKTa peakLyu
OO0111ast XapaKTepHUCTHKA
371eMeHTOB VA-rpymsl. A30T,
pacrpocTpaHeHHe B MpUpoJe,
¢bur3nueckre U XUuMHUYeCcKue
CBOMCTBa

AwmMMuak, ero ¢pusnyeckye u

XUMUUECKUE CBOICTBA,
ToJTyYeHre U PUMeHeHHe

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145

https://m.edsoo.ru/e69bfb89

30

[MTpakTrueckast pabota Ne 3 o
Teme «[TonyueHre ammmaxa,
V3y4yeHUe ero CBOWCTB»

https://m.edsoo.ru/f4c23a53

31

32

33

A30THast KMC/I0Ta, eé pr3nyecKe
Y XMMUYeCKre CBOUCTBA

Wcrnonb30BaHre HUTPATOB U
CoJIel aMMOHHS B KaUecTBe
MUHepa/bHBIX YA00peHU.
XuMHUUeCKoe 3arpsisHeHue
OKpY)Karolllel cpe/ibl
coeZIMHeHUSIMU a30Ta

docdop. Okcug pocdopa (V) u
docdopHast KucnoTa, pusnyeckue
Y1 XUMHWUYeCcKHe CBOMCTBa,
roiyueHue

https://m.edsoo.ru/f2d85456

https://m.edsoo.ru/7fbdef49

https://m.edsoo.ru/c8af5f46
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34

35

36

37

Ucnons3oBanue pocdaTos B
KauecTBe MUHepabHbIX
yao0peHuii. 3arpsisHeHHe
MPUPOAHOM cpefibl hocdaTamu
Yrepoj, pacnpocTpaHeHue B
rpupo/ie, hr3nueckue u
XUMHYeCKHe CBONCTBa
Okcypl yriepoga, ux
(dbu3myeckre U XUMHUUeCcKre
CBOMCTBA. DKOJIOTUUeCKre
1po0OJIeMbl, CBSI3aHHBIE C OKCHIOM
yrjepoga (IV)

YronbHasi KUC/IOTa U eé COu

https://m.edsoo.ru/79c51b82

https://m.edsoo.ru/eal6ee43

https://m.edsoo.ru/a6915c71

https://m.edsoo.ru/36a13d99

38

[MTpakTrueckast pabota Ne 4 1o
TeMe "[losiyyeHne yryiekucaoro
rasa. KauectBeHHast peakijusi Ha
KapOoHaT-uoH"

https://m.edsoo.ru/4de4a8dc

39

40

HepBOHaanIbele TTOHATHSA 00
OpraHrn4YeCKuXx BeljeCTBadX KdK O
CoeJMHEHUAX yrjiepoJa

KpemHuii 1 ero coefiuHeHust

https://m.edsoo.ru/822fb263

https://m.edsoo.ru/1e94ee3a

41

[Mpaktrueckast pabora Ne 5.
PetnieHne 3KCriepUMeHTaTbHBIX
3a/1au 110 TeMe «BarkHelIire
HEeMeTaJUTbl ¥ UX COeJTHEeHUSI»

https://m.edsoo.ru/d72fa3e8

42

KonTtposbHast pabota Ne3 1o Teme
«BakHel1111ie HeMeTaslIbl U UX
coeluHeHUs»

https://m.edsoo.ru/f5bae73d
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OO011jas1 XapaKTepUCTHUKA
XUMHUUECKUX 3JIEMEHTOB —
MeTanioB. MeTasiueckast CBsi3b

43 https://m.edsoo.ru/83192917
Y MeTaJl/inuecKas
KpUCTa/UIM4yecKasi peréTka.
dusnuecKre CBONCTBAa MeTaslyioB
XHWMHUUeCKre CBOMCTBA METaslJIOB.

44 DNeKTPOXUMUUECKUH s https://m.edsoo.ru/5a41d1d4
HarpspKeHUH MeTasljioB
OO61me criocoObI TTOTyYeHHUST
MeTasoB. CriiaBel. BeruncieHust

45 T0 ypaBHEHUsIM XUMUYeCKUX https://m.edsoo.ru/435b87d4
peaki[uii, eC/ii OJUH U3 peareHToB
COJIEP>KUT TIPUMECH

46 [ToHsiTHE O KOPPO3UK MeTaslIoB https://m.edsoo.ru/2c28f427

47 [[TeouHble MeTaNIbI https://m.edsoo.ru/c86edb4a

48 OKCH7ip! 1 THAPOKCHABI HATPH I https://m.edsoo.ru/4fdeelae
KaJtusi

49 H_IEHO‘-IIjOESEMeJILI{bIe META/IBL = https://m.edsoo.ru/2bb5cf7b
Ka/bIMi ¥ MarHuin

50 BaKHeHLIHe COeAHHerit https://m.edsoo.ru/85c2cal6
KaJTbL[Us

51 0606Hje}me M CHCTEMATHRaUA https://m.edsoo.ru/593a4ab7
3HaHUM

52 HKEcTKOCTb BOALI U CrIOCOGHI € https://m.eds00.ru/869f76b9

yCTpaHeHUst
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53

54

ITpakTrueckasi pabora Ne 6 1o
TeMe "JKECTKOCTb BOZbI U METO/IbI
eé ycTpaHeHus"

AroMuHuN

https://m.edsoo.ru/669f6cdd

https://m.edsoo.ru/37e792ee

55

56

57

AwmdoTepHbIe CBOWCTBA OKCHA U
TUJPOKCH/A

Kene3o

OKcUbl, TUPOKCU/IBI U COJTH
xenesa (IT) u xxenesa (I1I)

https://m.edsoo.ru/82b7fa7d

https://m.edsoo.ru/b3996d2a

https://m.edsoo.ru/c3f79221

58

59

60

61

62

O06o0111eHMEe U CUCTeMAaTH3alUs
3HAHUM

ITpakTrueckast pabora Ne 7.
Perienne sKkcriepuMeHTaNIbHBIX
3a/lau 110 TeMe «BakHel1ive
MeTaJl/Tbl ¥ UX COeIMHEHUS»

BbIunicieHust Mo ypaBHeHUSIM
XUMHAYEeCKUX PeakI[|i, ecyii OfNH
13 peareHTOB JlaH B M30bITKe WIN
COZIeP>XKUT TIpUMeCH. BeruncieHust
MacCOBOM /10K BbIXO/la MPO/IyKTa
peakLuu

O06o006111eH1e ¥ CCTeMaTH3aLs
3HAHUM

KonTtposbHast pabota Ned 1o Teme
«Baknenmme MeTasibl U UX
COeJUHeHUsSI»

https://m.edsoo.ru/dbd9af72

https://m.edsoo.ru/462adf7f

https://m.edsoo.ru/a7a5913a

https://m.edsoo.ru/eed7f912

https://m.edsoo.ru/5b499218

63

BEU.[(ECTBa N MaTepuaJ/ibl B
HOBCGAHEBHOﬁ JKU3HH HesI0OBEeKa

https://m.edsoo.ru/483adc3a
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XuMHUUeCKoe 3arpsisHeHue

64 . 1 https://m.edsoo.ru/f3f919fd
OKpY>Karoltel cpefibl
P

65 OJIb XMIMUH B PELei 1 https://m.edsoo.ru/a98127b9
9KO0JIOTUUECKHUX TTpobieM
P 7 . 0600

66 C3EPBHbIN YPOI. LIDODIEHNE 1 1 https://m.eds00.ru/1c364847
CUCTeMaTH3aLys 3HaHUH
P 7 . 0606

67 G3EPBHRIM YPOK. LDODIIEHHE 1 1 https://m.eds00.ru/56f46bf5
CUCTeMaTu3alis 3HaHUH
P 7 . 0606

68 C3EPBHBIM YPOK ° iueHHe " 1 https://m.edsoo.ru/b221b45c
CUCTeMaTH3aLs 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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IIPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHNS OCHOBHOM

OBPA30OBATEJ/IbHOM ITPOT'PAMMBI

8 KJIACC

Kop
npoBepsieMoro
pe3y/ibTara

IIpoBepsiemble npeMeTHbIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'0 0011[ero 00pa3oBaHusi

1

ITo Teme: «IlepBOHauabHBIE XUMUYECKUE TIOHSITHS»

1.1

pacKpbiBaTb CMBIC/I OCHOBHBIX XUMHWUECKUX TIOHSTUM: aToM,
MOJIeKy/la, XWUMHWUECKUN 3/1eMEeHT, TPOCTOe BeIecTBO, C/I0XKHOe
Bel|eCTBO, CMeCh (OJHOPOZAHAasi W HEeOJHOPO/HAasl), BaJeHTHOCTD,
OTHOCUTeJIbHAsi aTOMHasi W MOJIeKy/isipHasi Macca, KOJMYeCTBO
BellleCTBa, MOJIb, MOJISIDHAasE Macca, MaccoBasi [10Jii XUMUUECKOTo
3/IeMeHTa B COeAMHEHUH, MOJISIPHBIM 00BEM, XUMUUecKasi peakivs,
KnaccuduKalys — peakUWid: peakUUd COeIMHEHHs, peaki[uu
pa3/IoKeHUsi, peakIMM 3aMellleHus], peaklydd OOMeHa, 3K30- H
9H/I0TepMUYECKHe peaklud, TeryioBoi 3¢ (deKT peakijuu, pacTBOp,

MaccoBasi [10Jis1 BelljeCTBa (TIPOLIeHTHAasl KOHL|eHTpal[usi) B pacTBOpe

1.2

1.3

WJIJIIOCTPUPOBATh B3dWMMOCBS3b OCHOBHBLIX XMMHWUECKHX TIOHATHUUA U
TMPUMEHSATDL 3TH MTOHATHA IIPKU OITMCaHWHU BELEeCTB U UX npeBpaLueHHf/i
HCII0J/Ib30BATh XUMHWUECKYHO CUMBOJIMKY [OJi COCTaBJ/IEHUSA q)OpMYJ'I

BellleCTB U YPaBHEHUM XUMUYECKHUX PeakLun

1.4

pacKpbiBaTh CMBICJT 3aKOHOB COXPaHEHHsI MacChl BelleCTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOIO YYeHMs], 3aKOoHa

Agorazpo

1.5

1.6

1.7

oripeZieNIsiTb ~ Ba/JIEHTHOCTh aTOMOB  3/IEMEHTOB B  OMHapHBIX
COeJJMHEeHUSIX

K/IaCCU(ULMPOBaTh XMMHUUECKHe peaklyy (M0 UMC/ly U COCTaBy
yUaCTBYIOIIMX B PeakL|MU BeLLeCTB, 110 TeM/I0BOMY 3PQeKTY)
BBIUMC/ISITh OTHOCUTE/IbHYIO MOJIEKYJISIDHYIO U MOJIIPHYIO MacChl

Bell[eCTB




1.8

1.9

1.10

2.1

BBIUUC/IATE MdCCOBYIO OO XMMHWYECKOI'o 3/ieMEeHTAa I10 cbopMyne

coeIMHeHUs,
BBIUMCJIATE MAaCCOBYIO ZIO/TIO BelljeCcTBa B pacTBOpe

TIPUMEHSITh eCTeCTBeHHOHAYYHbIe MeTOAbI TT03HaHUsI — HaOJTrojeHue,
vW3MepeHWe, MoO/jleTMpOBaHWe,  SKCIepUMeHT  (peanbHbIM U
MBbIC/IEHHBIN)

ITo Teme: «BakHel111e NpeCTaBUTe/IM HEOPTaHUYeCKUX BeLeCTB»
pacKpbIBaTh CMBIC OCHOBHBIX XWMHYECKUX TIOHSATHM: OKCHUZ,

KHCJI0Ta, OCHOBaHue, CO/b

2.2

oripeZieNIsiTh TIPUHA/IEKHOCTh BELIeCTB K OIpeJe/IéHHOMY KJacCy

coeuHeHUi 1o popMyiam

2.3

K/1accuuLMpoBaTh HeOpraHWyeckKue BellecTBa
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2.5

2.6

XapakTepu30BaTh (OMMCHIBaTh) OOIMe XUMHUYeCKWe CBOMCTBA
BellleCTB pa3/IMUHbIX K/IaCCOB, MOJATBEpPKJasi ONrcaHue MpUMepaMu
MOJIEKY/ISIPHBIX ~ ypaBHEHUW  COOTBETCTBYIOIIMX  XUMHUECKUX
peakLuii

MPOTHO3UPOBaTh CBOMCTBA BeIIeCTB B 3aBUCMMOCTM OT UX
KaueCTBEHHOI'O0 COCTaBa, BO3MO)KHOCTH TMPOTEKaHUS] XUMUUECKUX

HPEBpaH_IEHI/II‘;I B PA3/IMYHbIX YC/IOBUAX

cleloBaTh TpaBWaM TI0/Ib30BaHUSI XUMHYECKOW TOCYAod U
nabopaTopHbIM 000pYZIOBaHWEM, a TAKXKe TMpaBWiaM oOpaljeHus C
BeIl[eCTBAaMH B COOTBETCTBUM C WHCTPYKLUSIMH TIO BBITIOJTHEHUIO
7abopaTOPHBIX XUMUYECKUX OITBITOB I10 TOTYUYeHUI0 U COOMpaHHUIO
ra3000pa3HbIX BelecTB (BOAOPOJA M KUCIOPO/ia), TIPUTOTOBJIEHHIO
pacTBOPOB C OIMpe/le/IEeHHOM MacCOBOM [loJiel pacTBOPEHHOIO
BeIleCTBa, MJIAaHUPOBATh U MPOBOJUTL XUMUUECKHEe KCIIePUMEHTHI
M0 pAaclo3HaBaHHIO PACTBOPOB Le/0Yed M KUCJIOT C TOMOLIbIO

VMH/JUKATOPOB (/1akMyc, heHo(TaenH, MeTUIOPaHX U IpyrHe)

2.7

MIPOBO/JIUTH PACUETHI 110 YPaBHEHUIO XMMHUUECKOW peakLiiy

[To Teme: «Ilepuomnueckuit 3akoH U Ilepuoguueckass cucrema
xumMuueckux sseMeHTOB [I. V. MeHngeneeBa. CTpoeHue aTOMOB.

Xumnueckas cBsi3b. OKUC/IUTETLHO-BOCCTaHOBUTE/ILHEIE peakiumn»

3.1

PaCKpbIBaTb CMBIC/I OCHOBHBIX XHUMHWYE€CKUX TIOHSATHM: AP0 aTOMa,

3/IeKTPOHHBIN CJI0M aroma, aToMHasi OpOWTanb, paZuyC aToMa,




XUMHYeCKass CBA3b, IIOJIAPpHasd W HEIIOJ/IApHasd KOBAJ/IEHTHadA CBA3b,
3JIEKTPOOTPHULATe€/IbBHOCTh, HWOHHAasdA CBsA3b, HWOH, KdTWMOH, dHWOH,

CTerieHb OKHCJ/IEHUA

3.2

KHaCCI/I(bHI_[HpOBaTb XHUMH4YeCKue 3/71eMeHThI

3.3

3.4

OTMCBIBATh M XapaKTepu3oBaTh TabmuHyto hopmy Ileproanueckoit
CUCTeMbl XMMHUYECKUX 3/IEMEHTOB: pa3/iMuaTh TOHSATHS «IJIaBHas
noarpynmna (Arpymma)» U «mobounas mogrpynma (Brpyrma)y,

«Masbie» 1 «00JIbILre» TepUo/bl

packpbiBaTh cMmbIca [lepuoanueckoro 3akoHa .M. MeHpjeneesa:
JIeMOHCTPUPOBaTh TMOHUMaHWe TMEepUOJUUeCKON  3aBUCUMOCTH
CBOMCTB XMMMUUECKMX 95JIeMEHTOB OT WX T[IOJIO)KEHUs B

[Tepuoauueckoii cucreme

3.5

3.6

COOTHOCHUTh 0003HAueHWsi, KOTOpble UMEITCI B  Tabwuie
«Ileprognyeckass  cucrtemMa XUMHUYECKUx  3jeMeHToB  [.U.
MeHje/ileeBa» C UYHMCIOBBIMUA XapaKTePUCTHKAMH CTPOEHHsI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sifpa, o00ljee UHCIO0

3JIEKTPOHOB U pacIipe/ie/ieHre UX T0 3/IeKTPOHHBIM CJI0SIM)

onpenejdTb  CTeneHb  OKHMC/I€EHWdA  3/IEMEHTOB B 6HHaprIX

COeMHEeHUAX

3.7

orpeZieNiiTb BUJ| XUMHUUECKON CBs3U (KOBa/ieHTHasi M WOHHas) B

HeOprdHMYeCKUX COeJUHEHUAX

9 K/IACC

Kopg
NnpoBepsieMoro
pe3y/bTara

1

1.1

HpOBepHeMble npeaMeTHbI€ pe3y/1bTdThl 0CBOEHUSA OCHOBHOH
06pa3OBaTEJ'le0171 nporpaMmbl OCHOBHOI'O 06[1[01"0 06pa30BaHI/IH

ITo Teme: <<B8H_IECTBO N XUMHUUECKasda peaKuusa»

PaCKpbIBaTh CMBIC/I OCHOBHBIX XWMHUECKMX TIOHSATHUH: DPacTBOD,
3/IEKTPOJIUTBI, HEJIEKTPOJIUTBI, 7IEKTPOIUTHYECKasi JUCCOLMALUs,
peakIy MOHHOTO 0OMeHa, KaTannu3aTop, XUMHUeCKOe paBHOBeCHe,
obparumbie u HeoOpaTUMble peakivy,
OKUC/TUTE/TbHOBOCCTAaHOBUTE/TbHBIE peakiuy, OKUC/TUTEJTb,
BOCCTAQHOBHTE/Ib, OKWC/IEHWE U BOCCTAHOBJ/IEHHE, aJUIOTPOIHS,

aM(i)OTepHOCTB , XUMnyeckaa CBA3b (KOBaJ'IEHTHaSI, HMOHHa#“d,




1.2

MeTa/ulnyecKas), KpUCTa/ulnyeckas pelléTKa, CIlaBbl, CKOPOCTb
XUMHUYECKOH! peakLuu
W/UTIOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XMMHWUYECKUX IMOHATHN U

TIPUMEHSITh 3TU TIOHATHS [IPY ONMCaHUM BeLeCTB 1 UX MpeBpallieHui

1.3

COCTaB/IATh YpaBHEHUs 3/IeKTPOJUTHYECKON JUCCOLMALU KUCIIOT,
11eJiouel M COJiey, TOJIHble U COKpallléHHble ypaBHEHUS peakLui

UOHHOTO 00MeHa

1.4

1.5

2.1

PacKpbIBaTh CYLIHOCTb OKUC/IUTETbHO-BOCCTAHOBUTEJIbHBIX peakLii

MOCPe/ICTBOM COCTABJIEHUS 3/IEKTPOHHOTO OajiaHca 3TUX peakiui
MPOBO/IUTH PACUY€ThI 110 YPaBHEHUIO XUMUUECKOM peakiuu

ITo temam: «Hemeramnbl U WX coefuHeHUs» U «MeTamibl U UX
COeZIMHEeHUS»

XapakTepr3oBaTh  (OMMChIBaTh)  0OIMe U creruduuecKue
XHUMHYeCKre CBOMCTBA MPOCThIX U CII0XKHBIX BEIleCTB, MOATBepXKAast
onucaHue TpUMepaMU MOJIEKYJISIPHBIX W MWOHHBIX YpaBHEHUU

COOTBETCTBYIOIIUX XUMHNYECKUX peaKI_[I/Iﬁ

2.2

2.3
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COCTaBJISITh ypaBHEHUsI peakLvi, O TBEP)KJAlOINX CYlLlleCTBOBaHUE

reHeTHUUeCKOH CBSA3U MeXy BeleCTBaMHM PA3/IMYHBIX KJ/IdCCOB

MPOTrHO3UPOBATh CBOMCTBA BeLeCTB B 3aBUCMMOCTH OT UX CTPOEHUS,
BO3MOXXHOCTH MPOTEKAHUsI XUMUUECKHX MPeBPall{eHUI B Pa3TUUHBIX

YCIOBUSIX

C/lefioBaTh TIpaBU/aM  TIOJb30BAHUSI XUMMUECKOW TIOCYAOM U
nabopaTopHbIM 000pyZOBaHMEM, a TaKXKe IMpaBWiaM oOpaleHust C
BeIlleCTBAMM B COOTBETCTBUM C WHCTPYKI[USIMH T10 BBITOJTHEHUIO
71ab0PaTOPHBIX XUMUUYECKUX OIBITOB IO MOJYYEHHIO U COOMpaHHIO

Fa3006pa3HLIX BelecTB (aMMI/IaKa " yTJIEKUCJIOr 0 ra3a)

2.5

MPOBOJUTL PeaKIWH, TOJTBEPK/JAIOIIe KaueCTBEHHBI COCTaB
Pa3/IMUHBIX BELIeCTB: PACMO3HaBaThb OMBITHBIM IYTEM XJIOPH/[-,
Opomuz, woauza, KapboHatr, docdar, cummkar, cymnbdar,
T'UJPOKCU/IMOHBI, KATUOHBI aMMOHMSI, MOHBI U3YUYE€HHBIX METaslIOB,

MIPUCYTCTBYIOLME B BOJHBIX PaCTBOPaxX HeOpPraHWYeCKUX BelleCTB

[To Teme: «XuUMUS U OKpY>KaroLjasi cpeja»

3.1

pacKpblBaTb CMBICI OCHOBHBIX XUMHYeCKMX moHartuu: [I1K

BelleCTBa; KOPpO3us MeTaJ/1JIOB




3.2

TIPUMEHSITh OCHOBHBIE OTEpalUi MbBICJUTETBHOW [eATe/lbHOCTH —
aHa/lM3 U CUHTe3, CpaBHeHWe, 0000IieHne, CUCTeMaTH3aIlHIo,
BbISIB/IEHWE TIPUUMHHO-C/IEAICTBEHHBIX CBSI3eW — [JISI M3YyYeHHst
CBOWCTB BEI[eCTB M XUMHUECKUX DPeakIi[{i; eCTeCTBeHHOHayuHbIe
MEeTO/Ibl TIO3HAHUsSI — HaOJIIo/IeHre, W3MepeHHe, MO/Ie/MPOBaHUe,

5KCIepUMeHT (peasibHbIM U MbIC/IEHHBIN)




ITPOBEPAEMBIE OJIEMEHTBI COJEPKAHUA

8 KVIACC

Kop
1

1.1

1.2

1.3

IIpoBepsieMbIl 3/IeMeHT CO/iepPKaHUA

ITepBoHauasibHbIE XUMUYECKUE TIOHATUS

[Ipegmer xumuu. Ponb XMMUM B KU3HU 4esioBeKa. XUMUS B CUCTEMe HayK.
Tena u BeljecTBa. PU3NUeCKHe CBOWCTBA BellleCTB. ArperaTHoe COCTOSIHUE

BeIL[eCTB
[ToHsATHE O MeTO/aX TI03HAHUS B XUMUU. UKCThIe BeljecTBa U cMecH. CriocoObI
paszesieHus: cMecei

ATOMBI W MOJIEKy/bl. XUMHYeCKWe 3jeMeHTbl. CHMBOJBI XUMUUYECKHX

5JIEMEHTOB. HpOCTbIe M CJIO’KHBIE BelljeCTBAa. ATOMHO-MOJIEKYJIHPHOG yueHue

1.4

1.5

1.6

Xumunyeckasi popMmysia. BaneHTHOCTb aTOMOB XMMUUECKUX 37IeMEHTOB. 3aKOH
IIOCTOAHCTBA CoCTaBa BeljecTB. OTHOcWTe/bHas aTOMHas — Macca.
OtHOCuTeNbHass MoOJeKy/asipHass Macca. MaccoBag [o/1d  XUMHYeCKOro

9JIEMEHTd B COeJMHEHUU

KomuecTBo BemectBa. Mosib. MosisipHas macca. B3auMoCBsSi3b KO/IMUeCTBa,
Macchl M UMC/Ia CTPYKTYPHBIX eJWHHUL] BellecTBa. Pacuétol mo ¢opmynam

XUMHWUYECKHUX COE'E[I/IHE‘HI/II‘/JI

du3nyeckue U XMMUUYeCKre siBjieHUs. XUMHUUecKasi peakusi U e€ NpU3HaKu.
3aKOH  COXpaHeHus  MacChbl  BellleCcTB.  XHWMHUYeCKUe  ypaBHEHUs.
Knaccudukaumss XMMUUeCKMX — peakluil  (COeJuHEHHs, pa3/ioKeHUs,

3aMelrieHusi, 0OMeHa)

1.7

XUMUYEeCKUM JKCIIePUMEHT: 3HAaKOMCTBO C XUMHYEeCKOW TOCy[0H, C
TIpaBW/IaMy pabOTHI B 1TaOOPATOPUH M TTPUEMaMU 00Opall[eHus C TabopaTOPHBIM
o0OpyZiOBaHWEM, H3ydyeHHEe W OlvcaHue (U3NUECKMX CBOWCTB 00pasIjoB
HEOPraHWUeCKHX BeIecTB, HaOmozaeHue (usnueckux (TUlaB/ieHHEe BOCKa,
TasiHUe Jb/la, PACTHPaHKe caxapa B CTYyIKe, KUTIeHHe W KOH/[eHCAIUsi BOJIbI) U
XUMUUeCKUX (TOpeHWe CBeuW, T[POKAJMBaHWe MeJHON  TIPOBOJIOKH,
B3aMMO/IEMCTBUE Mejla C KHUC/IOTOW) SIBJIeHWM, HaO/o/ieHde W OIUCcaHue
MPU3HAKOB TIPOTEKaHWs XUMHUECKUX peakuii (pa3/io’keHWe caxapa,
B3aMMO/JIEMCTBUE CEPHOW KHC/IOTBI C XJIOpUAOM Oapusi, pa3/iokeHue

ruapokcuaa megu(1l) mpu HarpeBaHuH, B3auMOZEMCTBYE KeJle3a C paCTBOPOM




com meau(Il), uzyueHue criocob60B pa3zeneHus cMecel (C TOMOL[bIO MarHUTa,
¢unbTpoBaHMe, BblllapuBaHWe, AUCTU/UISALMS, XpoMarTorpadus), npoBeseHue
OUMCTKM TIOBAapEHHOM CoJyik, HabOJoZileHne U OMuCaHWe pe3y/bTaToB
TIPOBe/IeHUs OIbITa, UUTFOCTPUPYIOLLEr0 3aKOH COXPaHeHHUs1 MacChl, CO3/jaHue

Mozesield MosieKy (111apoCTep>KHEeBBIX)

BakHeiive nipe/icTaBUTeNM HEOPTaHUUECKHX BellleCTB

2.1

Bo3ayx — cmeck raszoB. CoctaB Bo3gyxa. Kucimopos — 3/1eMeHT U TIPOCTOe
BeljecTBO. HaxoxeHre KUC/IOpo/a B Mpupo/je, ¢pusnueckrie U XUMUUecKre
cBoiicTBa (peakuuu ropenus). Okcugel. [IpuMeHeHue Kuciopoga. Criocobbl
TIOTyUeHUsT KAC/IOpoZia B 1abopaTopyuu M TIPOMBIIIEHHOCTH. KpyroBopot

KHcopoa B pupoze. O30H — aioTporHas MoArudUKaLus KUC/I0poja

2.2

TerioBoi 3(@deKT XUMUUeCcKoW peakiud, TepMOXUMHYeCcKHe ypaBHeHUs,
3K30- U 3HJ0TepMHUYecKre peaklyu. TOMIMBO: yrojb U MeTaH. 3arpsi3HeHue

BO3/IyXa, yCHIeHHe NMapHUKOBOro 3¢ deKTa, pa3pyileHre 030HOBOTO CJI0st

2.3
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2.5

Bogopoz — anemeHT 1 npocToe BelijecTBo. HaxoxeHue BoJjopoZia B TIPUPO/E,
(usnueckie W XUMUYECKWe CBOMCTBA, TPUMeHeHHe, CMOCOObI IMOTydeHus.

Kucnote! u coma
MonsipHbiii 00bEM Ta30B. PaCUEThI 110 XUMHUECKUM YPaBHEHUSIM

dusnueckue CBOMCTBA BOAbl. Bojga Kak pacTBoputesib. PacTBophl.
HacslljeHHbIe 1 HeHacCkbIlLleHHbIe PaCTBOPLI. PaCTBOPUMOCTE BelljeCcTB B BOJe.
MaccoBasg Jons1 BelllecTBa B pacTBOpe. XHWMHUeCKHe CBOMCTBA BOJBbI.
OcHoBaHusA. Ponb pacTBOpOB B MPUPOJe U B JKU3HU 4YesioBeKa. Kpyrosopor
BOJbl B TIpyUpofe. 3arpsisHeHHWe MNpPUPOAHBbIX BoZA. OXpaHa U OUYMCTKA

TIPUPO/IHBIX BOJ,

2.6

2.7

2.8

Knaccudukauys HeopraHumyeckux coefuHeHuid. Okcuabl. Knaccudukauys
OKCH/IOB: cosieoOpa3syroiie (OCHOBHBbIE, KHUCJIOTHBbIE, aM(OTepHbIE) U
Hecoseobpa3ytoiiie. HomeHK/IaTypa OKCHIOB. PU3NUeCKHe U XUMHUUECKHe

CBOMCTBa OKCHJOB. HO]Iy‘—IEHI/Ie OKCH OB

OcHoBaHusa. Knaccudukanmsi ocCHOBaHWM: WIENOUM U HEpacTBOPHMBIE
ocHoBaHus1. HomeHknarypa ocHoBaHMM. Pu3nyecKre 1 XUuMU4YeCKre CBOMCTBa
ocHoBaHui. [lonyyeHre ocHOBaHMI

Kucnotsl. Knaccudukauys kucnor. Homenknarypa kuciaot. dusuyeckre U
XUMHUYeCKHe CBOMCTBa KUCIOT. Psj aktuBHOCTH MeTarioB H.H. Bekerosa.

[Tonyuenue Kucaot




2.9

2.10

2.11

Comnn. HOMEHKJ'[aTypa coneit. du3nueckre U XUMHUECKHe CBOMCTBA COJIeH.

[Tonyuenue conent
['eHeTHUeCKas CBA3b MeX/Y K/lacCaMUd HeOpPraHMUeCKuX CoeJUHeHUH

XUMUYeCKU JKCIIePUMEHT: KaueCTBeHHOe OIpejie/ieHhe CoJeprKaHusi
KHCIOpOZia B BO3AyXe, ToJiydyeHUe, coOMpaHue, pacro3HaBaHUe U H3yueHue
CBOMCTB KMCJIOPO/ia, HAaOJTIO/IeHe B3aUMO/IeMCTBHS BEILeCTB C KUCIOPO/IOM U
yCJIOBUsI BO3HUKHOBEHUS U TTpeKpallleHus ropeHus (T1oykapa), 03HaKOMJIeHHe C
oOpa3llaMyd OKCH/IOB M OIHMCAaHWe WX CBOKMCTB, TOJy4YeHUe, COOUpaHue,
pacrio3HaBaHWe W M3ydyeHHe CBONCTB BOZOpoZa (ropeHHe), B3auMO/elCTBHe
BOZOpPOAA C OKCUJIOM meau(1I) (BO3MO>KHO HCI0/Ib30BaHUe
BUZleOMaTepUasoB), Hab/oJeHre 0OpaslioB BeleCTB KOJUYeCTBOM 1 MOJIb,
uccieoBaHe 0COOEHHOCTeM  pacTBOpPeHMs] BeIeCTB C  pa3/MuHoOMU
PaCTBOPUMOCTBIO, TIPUTOTOBJ/IEHHE DPAaCTBOPOB C ONpeAe/éHHON MacCOBOM
Jojieli  pacTBOPEHHOTO BeIlleCTBA, B3aUMO/IeHCTBHE BOAbI C MeTa/ylaMU
(HaTpyeM U Kanbl[ieM) (BO3MOKHO WCIIOJIb30BaHMe BHleOMaTepuasoB),
orpefieJieHe pacTBOPOB KHUC/IOT U IIjejiouedd C TOMOILBI0 WHUKATOPOB,
ucciiefioBaHre 00pa3l[0B HEOPraHWYeCKWX BeIIeCTB Da3/IMYHbIX KJIACCOB,
HaO/rofleHe W3MeHeHUsI OKPACKM WHJWKATOPOB B pacTBOpax KHUC/IOT M
1esioueli, ulyueHue B3aumogeiicteus okcuga meau(1ll) c pactBopom cepHoi
KUCJIOTBI, KUCJOT C MeTa/ulaMW, peakLUi HeuTpaiv3aluy, T[oJyuyeHre
HEpaCTBOPUMBIX OCHOBaHHWH, BBITECHEHHWE OJHOTO MeTajla [JPYyTUM W3
pacTBopa COJiv, pellleHre SKCIePUMeHTabHBIX 3a/lau 10 TeMe «BakHeilire

KJ/1IaCChbl HEOPraHU4YeCKUX COEAHHGHHﬁ))

3.1

[Mepuroaunueckuii 3aKoH U Ileproanueckast cucTeMa XUMHUYEeCKUX 3/1eMEHTOB
O.N. MenpeneeBa. CTpoeHre aTOMOB. XUMHYeCKasi CBSI3b. OKUC/IUTETBHO-

BOCCTAHOBUTEJ/IbHbIE DeaKIJUKN

[TepBble MOMBITKM KIACCU(PUKALMM XUMHUUECKHUX 371eMeHTOB. [loHATne o
IpyImnax CXOJHBbIX 371eMeHTOB (Ije/I0UHble U 1eI0UHO3eMe/IbHble MeTaslflbl,
rajoreHbl, WHepTHbIe Tasbl). DeMeHThl, KOTOpble 00pa3yloT am¢oTepHbIe

OKCH/IbI U TUAPOKCU/IbI

3.2

[Tepnognuecknii 3akoH. Ileprozuueckass cucTreMa XMMHAYECKUX 371eMEHTOB
OU. MengeneeBa. KopoTkomepuojgHasi U [AJWHHONEPUOHAss (OPMbI
[Teproguueckor cuUCTeMbl XUMHUYeCKHUX 3j1emeHTOB [I.VI. MeHgeneesa.
[Teproapl u rpymnmnbl. U3MYECKU CMBIC TOPSAKOBOTO HOMepa, HOMEpOB

nepro/ia v rpyIbl 371eMeHTa




3.3

3.4

3.5

Ctpoenue aromoB. CocTaB aTOMHBIX sifiep. 30Tomnbl. DneKTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000/10ueK aTOMOB TepBbIX 20 XUMHUECKUX 3JIEMEHTOB
[Tepuoanueckoii cuctemsl .M. MeHieneeBa. XapakTepUCTUKAa XUMHUUYECKOT'O

371eMeHTa Mo ero nosokeHuro B [lepuoguueckori cucreme .M. MeHgeneeBa

3aKOHOMEpHOCTU H3MEHeHMsl paJuyca arOMOB XUWMUYECKHUX 3JIeMEHTOB,
MeTa//IMYeCKUX M HeMeTa/VIM4eCKUX CBOMCTB [0 TpyInaM M Iepuojam.
3Hauenue [leproanyeckoro 3akoHa U [lepyuoanueckor CUCTeMbl XUMHAUYECKUX
3/IeMeHTOB /i1 pa3BUTHsI HayKU W TIpakTUKU. [1.M1. MeHze/neeB — YUéHbIN U
rpaKJaHUH

XvMuueckasi CBsi3b. KoBaneHTHasi (MOJsipHasi W HENOJIsIpHasi)  CBSI3b.

BHGKTPOOTPHL[aTeIII)HOCTb XUMHUECKUX 3/IeMeHTOB. IOHHasi CBS3b

3.6

3.7

Crernienb okrcieHus. OKUCIUTETEHOBOCCTAHOBUTE/TbHBIE peakLuu. [Iporecchl

OKHCJIEHUSI U BOCCTaHOB/IeHU. OKHUCAUTeNIN U BOCCTAaHOBUTE/N

XUMHUUECKUM JKCTIeDUMEHT: H3yueHHe 00pa3lioB BeIecTB MeTal/ioB U
HEeMeTa/lJIOB, B3aMMOJEeHCTBUe THJPOKCHA L[MHKA C pacTBOpaMH KHUC/IOT U
11esioueli, MpoBeZieHUe OIMbITOB, UTFOCTPUPYIOLLIUX TTPUMEepPbl OKUCIUTETbHO-

BOCCTAdHOBHTEJ/IbHBIX peaKqu/'I (ropeHHe, pedKlIr pad3/i0KeHUs, COG'E[I/IHEHI/IH)

9 KJIACC

Kop

1.1

1.2

IIpoBepsieMblii 3/IeMeHT COfiepPXKaHUs

BemectBo ¥ xviMnueckas peakuus. [loBTopeHue

[Tepuoanueckuii 3akoH. Ileproguueckass cUCTeMa XUMHUECKHX 371€MEHTOB
O.W. MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEeHHUH CBOUCTB
XAMHUYECKHUX SJIEMEHTOB TMEepPBbIX TPEX MEPUOJOB, Kajvs, KaJbLUsg U MX
COeJMHEHUU B COOTBETCTBUM C IOJIO’KEHHWeM 3j1eMeHTOB B [lepuoanueckou

CUCTEME U CTPOEHHUEM UX dTOMOB

CrTpoeHure BelllecTBa: BU/IbI XMMHYECKOW CBsI3U. THUIbI KPUCTAIIMUYEeCKUX
PelIfTOK, 3aBUCHMOCTh CBOWCTB BellleCcTBA OT TWUMAa KPUCTa/UIMYeCKOu
peléTK U BHUJAa XUMHUeCKoW CBs3u. Kraccudukaiusi ¥ HOMeHK/IaTypa
HEOpPraHWUYecKHX BelecTB (MeXXJyHapojHasi U TpHBUajbHas1). XUMUUECKHe
CBOIMCTBA BeIeCTB, OTHOCSIIMXCS K pa3/MUHbIM KjaccaM HeopraHuueCcKUX

COEAHHEHHﬁ, reHeTnueCkKas CBA3b HEOPraHNM4YeCKUX BeleCTB




1.3

Knaccudukarus XUMUYeCKUX peakLyi 1o pa3/TMuHbIM MpU3HaKaM (10 YncIy
W COCTaBy yUaCTBYIOIIMX B PeaklU{ BEIeCTB, 10 TeMI0BOMY 3hGdeKTy, 1Mo
M3MeHeHUIO CTereHel OKUC/IeHHsI XUMUUeCKHX 3JIEMEeHTOB, 10 00paTUMOCTH,
10 yyaCTMIO KaTaiu3aTopa). OK30- W 3HJOTePMUYECKHe  peakluH,

TepMOXUMUYeCcKUe ypaBHeHUs. [ToHATHe 0 CKOPOCTH XUMUUECKOUN peakLin

1.4

1.5

[ToHsiTrie 06 0OpaTUMBIX Y HEOOPAaTUMBIX XUMHUUECKUX peaklusx. [ToHsTHEe 0O
TOMOTeHHbIX M TeTePOreHHBIX peakIusaX. [IoHATHe O XUMHUYEeCKOM
paBHOBecuH. DaKTOphI, BIUSIONIME HAa CKOPOCTb XMMHYECKOW Deaklud U

IOJI0’KeHre XMMHWYeCKOIro paBHOBeCHUsA

OKHUC/INTE/TbHO-BOCCTAHOBUTE/IbHBIE  PeaKI[UW,  JIEKTPOHHBIA  OamaHc
OKMCJ/IUTeTbHO-BOCCTAHOBUTE/bHOM  peakiuu. CocTaBjieHWe ypaBHeHWH
OKHC/TUTEIbHO-BOCCTAaHOBUTE/TBHBIX pPeaklUid C UCI0J/Ib30BaHWeM MeTo/1a

3JIEKTPOHHOTO OajlaHca

1.6

Teopust 37eKTPOTUTAYECKON AUCCOIHMALIMUA. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHIL.
KarroHbl, aHMOHBI. MeXaHW3M AUCCOL[MAl[MH BeIl[eCTB C pa3/TMUHbIMU BUaMHU
XHUMHUUeCKol cBsi3u. CrereHb quccoyanyi. CUIbHbIE U C/1a0ble 37IeKTPOUTHI.
Peakiiuu MOHHOTO 0OMeHa. Y C/I0BUsI IPOTEKAHUSI PeaKIMii HOHHOTO 0OMeHa,
TIOJTHBIE U COKpAIlléHHbIe MOHHBbIe ypaBHeHUs peakijuii. CBOMCTBa KHCJIOT,
OCHOBAaHMH W co/leli B CBeTe TIPeJCTaB/leHUH 00 31eKTPOIMTHUYECKOH

Jvccorraliy. KauecTBeHHbIe peakiiuu Ha MOHBIL. [ToHsSTHe 0 rUApou3e coseit

1.7

XUMUYEeCKUM JKCIIePUMEHT: 03HaKOMJIEHHEe C MOJeIsIMH KPHCTa/THYeCKUX
pelIéTOK HeopraHM4yeCKUX BelecTB — METa/l/IoB U HemMeTa/yioB (rpaduTa u
anmasa), CJI0)KHBIX BeIecTB (X/IOpy/ia HaTpusi); UCCAeJ0BaHUe 3aBUCUMOCTU
CKOPOCTU XUMMUUECKON peaklu OT BO3/eHCTBUSI pa3iMUHbIX (HaKTOpOB;
VICC/IejOBaHWe  3/1eKTPONPOBOJHOCTM  PacTBOPOB  BeLIeCTB,  Ipoliecca
JUCCOLIMALM KUCJIOT, ILiesioueld M cosmeid (BO3MOXKHO HCII0/Ib30BaHUe
BU/IEOMaTepUasioB); TIPOBe/leHHe OIbITOB, WITHOCTPUPYIOLUX TIPU3HAKU
TIPOTeKaHUs peakivii FOHHOTO oOMeHa (0Opa3oBaHMe 0Ca/IKa, BbI/[e/IeHHe ra3a,
oOpa3oBaHWe BO/Ibl); OMbBITOB, W/TFOCTPUPYIOIIUX MPUMEPhl OKUCIUTETBHO-
BOCCTaHOBUTE/IbHBIX peakluil (TOpeHue, peaki[vy pas/ioyKeHUs], COeIMHEeHUs);
pacrio3HaBaHWe HeOpraHMUeCKUX BeIIeCTB C TIOMOIbI0 KauyeCTBEHHBIX

peakliyii Ha MOHBI; pellieHre SKCIiepuMeHTabHbIX 3a7lau

Hewmetannbl u ux coeJMHeHudA

2.1

OOmiasi XapakTepucTUKa rasoreHoB. OcCOOEHHOCTH CTPOeHHsI aTOMOB,

XdpaKTepHbIe CTEIleHW OKHCIEHUWA. CTPOEHI/IE n q)HBI/IquKI/Ie CBO¥CTBa




MIPOCTBIX BEILeCTB — rajioreHoB. XWMHUUYECKHe CBOWCTBA Ha MpUMepe XJiopa
(B3aMMoO/ieliCTBYE C MeTa/UlaMH, HeMeTaslJlaMy, 1e/iouaMu). XJI0POBOJOPOZ,.
ConsHasg KWC/IOTa, XWMWUYECKHWe CBOMCTBa, II0JlyueHue, IIpUMeHeHHe.
[elicTBue xJyiopa U XJIOPOBOJOpPOZla Ha OpraHM3M 4ejioBeKa. BaxHeliue

XJI0pUAbl 1 X HAXO0XeHKWe B IIpUpoje

2.2

2.3

24

2.5

OO1jasi XxapakTepucThKa 371eMeHTOB VIA-rpyrmbl. OCOOEHHOCTH CTPOeHUs
aTOMOB, XapaKTepHble cTereHu oKucaeHus. CTpoeHue U (pu3nueckue CBOMCTBA
MPOCTBIX BEILeCTB — KUCJIOPOAA W Cepbl. AJUIOTPOINHbIE MOAW(UKALIUA
KUCJIOpPOJia U cepbl. XUMHUUeCKHe CBOUCTBa cepbl. CepoBOOPOJ, CTPOEHUe,
¢u3nueckre ¥ xumMHueckue cBorcTBa. OKCH/BI Cepbl KakK IpefCTaBUTENN
KUCJIOTHBIX OKCUI0B. CepHasi KUC/IOTa, (r3nueckrie U XUMUUeCKre CBOMCTBa
(ob1Me Kak mpeACcTaBUTe IS Kacca KUCIOT U crieriuduueckre). XUMUUECKHe
peaki|, JieXkalie B OCHOBe TIPOMBILUIEHHOTO Criocoba MoyiyyeHus] CepHOM
KUcoThl. [Ipumenenure. Conu cepHOM KWC/IOTHI, KaueCTBeHHasi peaklys Ha
cynbdaT-uoH. HaxoxkaeHue cepbl U eé coeIMHEHHI B MPUPOZe. XUMHUUecKoe
3arpsi3HeHNe OKpY’Karolljel cpefibl COeIMHEeHUsIMU Cepbl (KUC/IOTHbIE J0XKOU,

3arpsi3HeHre BO3/lyXxa ¥ BOJOEMOB), CTIOCOOBI ero mpeoTBpaleHus

OO1iast XapakTepucTHUKa 371eMeHTOB VA-rpymmbl. OCOOEHHOCTU CTPOEHUs
aTOMOB, XapaKTepHble CTeleHU OKHUC/IeHUus. A30T, paclpocTpaHeHUWe B
nipupoje, pusrueckre U XMMUUecKre cBorictBa. KpyroBopot a3oTa B rpupoze.
AvMuak, ero ¢usnueckMe U XMMHYeCKHMe CBOWCTBa, TMOIy4YyeHUe U
npuMeHeHre. Coiii aMMOHUsS, WX (U3MUeCcKre U XUMUUeCKHWe CBOWCTBa,
npuMeHeHre. KauecTBeHHasi peakijysi HA MIOHbI aMMOHHUS1. A30THasi KUC/IOTa, eé
rosiyueHue, pusnyeckre U XMMUUecKre CBOMCTBa (00II1e Kak TpeJCcTaBUTe/Ist
Kjlacca KHUC/IOT W crieluduueckue). Vcrionb3oBaHWe HUTPATOB U coseid
aMMOHMUSI B KadyeCTBe MUHEpa/IbHbIX yA00peHUi. XUMUUeCKoe 3arpsi3HeHue
OKpY>Karolllel cpefibl COeJUHEeHUsIMU a30Ta (KUC/IOTHbIE I0XK/IH, 3arpsis3HeHre
BO3/yXa, IOYBbI U BOJJOEMOB)

docdop, annorponHbie MoauduKau docdopa, husnyeckre U XUMHAUYECKUe
cBoiictBa. Oxkcup docdopa(V) u docdhopHas kucnora, ¢usnueckue u
XUMUUeCKUe CBOWMCTBa, monydyeHue. Mcmonb3oBaHue (ocdaToB B KauecTBe
MUHEPaIbHBIX YA00peHUi

OO01ijasi xapakTepucTika 371eMeHTOB IV A-rpymrbl. OcO6eHHOCTH CTPOeHUs
aTOMOB, XapaKTepHble CTelleHU OKHWC/IeHUs. YTJiepoJ, aJyIOTPOIHbIe

MoJW(UKaMK, pacnpocTpaHeHue B TIpUpofe, ¢u3nuecKre U XUMHUUecKHe




2.6

cBoricTBa. Afcopbriusi. KpyroBoport yriepoja B ripupojie. OKCH/IbI yTiepo/ia,
ux (pusnueckre U XMMUUeCKUe CBOMNCTBA, [eHiCTBHE HA >KUBble OpPraHU3MBbI,
ToJIyyeHre U IpuMeHeHre. JKOoIoruyeckrie mpobieMbl, CBsi3aHHbIE C OKCHUOM
yrnepoga(IV); rumore3a r/100a/bHOTO MOTENVIEHUsT K/IMMAaTa; MapHUKOBBIMA
3bdekT. YronpHas KUC/IOTa M €€ COoMu, uUX (Puanueckrue U XUMUUECKUe
CBOWCTBa, TOJIyueHWe U npuMeHeHue. KauecTBeHHasi peakiiysi Ha KapOoHart-
voHbl. Mcronb3oBaHue KapOOHATOB B OBITY, MeAULIMHE, TTPOMBIIIEHHOCTA U

CeJIbCKOM XO3d9UCTBe

[TepBOHaUa/IbHBIE TTOHATHUS 00 OPraHUYECKUX BeITleCTBaX KakK O COeJUHEHUsIX
yriaeposa (MeTaH, 9TaH, 3TW/IEH, alleTW/EH, 3TaHOJ, TJULIEpUH, YKCyCHas
KucnoTa). IX coctaB M XxuMuueckoe cTpoeHue. [ToHsITHE O OMOOTMUECKH
Ba)XHBIX Bell[eCTBax: )XUpaX, Oe/lkax, yrieBojax — W WX POJIM B >KU3HU
yesioBeKa. MarepuanbHOe €OUHCTBO OPraHUYeCKMX W HeopraHu4ecKux

CcoeIMHeHUM

2.7

Kpemuuii, ero ¢wusnueckue ¥ XUMUYeCKHe CBOWCTBa, IIO/lyueHHe U
npuMeHeHue. CoeiuHeHHUsT KpeMHuUs1 B Tipupozie. O6ive rpejcTaBieHuss 00
okcuge kpemHusi(IV) u KkpemHueBo# Kucnote. CUMMKAThl, UX MCIOJIb30BaHUE
B OBITY, MeJUWIIMHe, TPOMBIIIJIEHHOCTH. Ba)KHeWIlle CTpPOUTeTbHbIe
MaTepuasbl: KepaMHKa, CTEeK/0, I[eMeHT, 0eToH, >kee300eToH. IIpobsieMbr
6€e301acHOTO MCIT0/Ib30BaHUsI CTPOMTE/IbHBIX MaTepPHaioB B TIOBCEAHEBHOMN

JKHU3HU

2.8

XUMHUECKUI SKCIIepUMEHT: M3yueHre 00pa3lioB HeOpraHWYeCKUX BellecTB,
CBOMCTB COJISIHOM KHC/IOThI; POBe/leHHe KaueCTBeHHbIX peaklUid Ha XJI0pU/-
WOHbI ¥ HaOMo/leHre TIPU3HAKOB WX TIPOTEKAHUS; OIBITHI, OTPaKaroliye
(u3ryeckre U XMMHUUYeCKUe CBOMCTBA I'aJIoTeHOB U UX COeIMHEHUN (BO3MOYKHO
WCII0/Ib30BaHUE BHZIEOMAaTepHasIoB); O3HAKOM/IEHHe C o0pasljaMy XJIOpUZOB
(rajloreHUIOB); O3HAKOMJIEHHWEe C oOpa3ljaMu Cepbl W €€ COeAMHEHUSIMU
(BO3MOXXKHO HCIIO/Ib30BaHUE BHZ€EOMaTepHasioB); Habo/eHre Tporiecca
o0yr/iuBaHus caxapa 1o/ eMCTBHeM KOHI[eHTPUPOBAHHOM CEepHOU KHCJIOTHI;
M3ydyeHre XUMHUUeCKUX CBOMCTB pa3baB/ieHHOW CepHOM KUC/IOTHI, IPOBe/IeHHe
KaueCTBEHHOW peakuM Ha Cynb(aT-uoH U HaOMo[eHWe TpU3HaKa eé
TIpOTeKaHust; 03HaKOMJ/IeHHe C (pu3rueCKUMU CBOMCTBaMU a30Ta, (hocdopa u ux
coefiHeHWHM (BO3MOXXHO HCIIO/Ib30BaHHE BH/IeOMaTepHaioB), 00Opasiamu
a30THBIX U (OChOPHBIX YA0OpeHuit; To/yueHre, cobrpaHue, pacrio3HaBaHUe
Y M3ydyeHUe CBONCTB aMMHaka; MpOBe/leHre KaueCTBeHHBIX peaki[uii Ha MOH

dMMOHHUA U (bOC(i)aT-I/IOH N H3y4yeHHEe TIpU3HdKOB HX [IPpOTE€KAHUA,




B3aMMO/IeiCTBUEe KOHLIEHTPUPOBaHHOM a30THOM KUC/IOTHI C MeZIbi0 (BO3MOXKHO
VCTIOb30BaHUe BU/leOMaTepHaoB); M3yueHHe MoJeseil KpUCTa/TMYeCcKUX
pelIéToK anMasa, rpadura, QysnnepeHa; 03HaKOMJIEHWe C IIPOLeCCOM
azicopOL paCTBOPEHHBIX BeIL[eCTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
NIPOTHUBOTra3a; ToJyiydyeHue, cobrvpaHue, pacrio3HaBaHWe W U3ydyeHHe CBOMCTB
YTJIEKUC/IOTO Ta3a; TMpOBe/leHne KauyeCTBEHHBIX peakluii Ha KapOoHaT- u
CUJIMKAT-UOHbI W HW3yueHue TIPU3HAKOB WX TIPOTEeKaHHWs; O3HaKOMJIeHWe C
NPOJYKLIMel CHUTMKAaTHOW TIPOMBIIIJIEHHOCTH; pellleHre KCTepUMeHTaTbHbIX

3a/1au 10 TeMe «BarkHelilliie HeMeTasl/Ibl U UX COeMHEeHUsI»

MeTta/ibl ¥ UX COoeIMHEeHUA

3.1

OO6111ast XapaKTepUCTUKa XUMHUECKHUX 37IeMeHTOB — MeTa/lJIoOB Ha OCHOBAHUH
Ux ToyiokeHus1 B Ilepuoguueckoi cucrteMe XWMHYeCKUX 3jaemMeHTOB [I.U.
MeHngesieeBa 1 CTpoeHus aToMOB. CTpoeHue MeTasioB. MeTasinueckasi CBSI3b
M MeTa/uIMuecKasi KpUCTa/UIMUecKasi pelléTKa. OJIeKTPOXUMUYECKUW psif

HarpsbkKeHUH MeTaslyioB

3.2

3.3

du3ryeckre U XUMAYeCKHe CBOWCTBA MeTansioB. Ob1ijue criocoObl MosyueHus
MeTasioB. [ToHsITHe 0 KOPPO3WU METaJl/IOB, OCHOBHBIE CITOCOOBI 3aI{UTHI KX OT
Koppo3uu. CriyiaBbl (CTajb, YyT'yH, JIOPaTIOMUHUN, OPOH3a) U MX TIPUMeHeHre

B 6bITy W TIPOMBIIJIEHHOCTH

[IenouHbIe MeTasUIbL: T0JI0’KeHWe B [leproguyecKoi crhcTeMe XMMHYeCKUX
snemeHTOB [I.V1. MeHziesieeBa; CTpoeHUe UX aTOMOB; Hax0OX/eHUe B TIPUPO/Ie.
dusnueckre U XMMUYeCKre CBOMCTBA (Ha MpyMepe HaTpus U Kausi). OKCUIbI
Y TUAPOKCU[BI HAaTpusi U Kanus. [IpuMeHeHUe I1Ie/IOUHBIX METa/VIOB U X

coeIMHeHUN

3.4

[[eiouHO3emMenbHBIE MeTa/Ulbl MarHMM W KajbLUMW: TOJIOKEHHe B
[Tepuoanueckoid cucteme xuMUueckux 3yieMeHToB [I.M. MeHpeneeBa;
CTPOEHHEe MX aTOMOB; HaxOXzeHWe B npupoje. Pusnyeckre U XUMHAUYECKHe
CBOMCTBA MarHUsi U Kajblys. BakHelillive coeJuHeHUs KayibLys (OKCHUZ,

TUJIPOKCHUI, COH). ZKECTKOCTD BO/IBI U CITOCOOBI €€ yCTpaHeHUsT

3.5

3.6

AmomMyHui: nonoxeHve B Ileproanrueckor cucTeMe XWUMHAYECKUX 3/1EMEHTOB
O.N. MeHpeneeBa; CTpoeHUe aToOMa; HaxoXXAeHUe B Tipupofe. Pusnyeckrie U
XUMUYEeCKUe CBOWCTBa amtoMUHUs. AMQoTepHble CBOWCTBA OKCHAA U

r'MApOKCHa d/TTOMHUHUA

’Kene3so: monoxxenue B [leproueckoii ccTeMe XUMAYeCKHX 37ieMeHToB [I.11.

MeHzienieeBa; CTpOeHHE aToMa; HaxOKJeHHe B Tpupozie. Pusmueckue u




3.7

4.1

XUMUYecKre CBOMCTBa >keme3a. OKCH/BI, TUAPOKCUALI U comu xene3a(ll) u

»kesne3a(Ill), ux cocras, CBOWCTBA U MOyUeHHEe

XUMHUECKUH 3KCTIEPUMEHT: 03HaKOMJ/IeHHe ¢ 00pa3ijaMy MeTasljioB U CI/IaBOB,
uX (pY3UYeCKUMU CBOMCTBaMH; U3ydeHHe pe3y/bTaTOB KOPPO3UU MeTaslyIoB
(BO3MOXKHO WCIO0/Ib30BaHue BU/lIeOMaTepUasoB), ocobeHHOCTeH
B3aUMOJIEMCTBUSI OKCHJ@ KaJiblUsd U HaTpusi C BOAOW (BO3MOYKHO
WCI0/Ib30BaHre BHUieOMaTeprasioB); UCC/e[loBaHUe CBOMCTB »KECTKOU BOJbI;
mporiecca TOpeHUsi Keje3a B KUCAOpoZe (BO3MOXKHO HCIO/b30BaHHE
BU/IeOMaTepUasIoB); MPHU3HAKOB MPOTEeKAHUs KaueCTBeHHBIX Peaki[vii Ha NOHbI
(MarHus, KasibLiUsi, aatOMUHMS, LWHKa, >kene3a(Ill) u rkenesa(Ill), meau(ID);
HabJTroieHre U OTTMCaHKe TIPOLIeCCOB OKPAIIMBAHKS TJIaMeHU MOHAMU HaTpus,
Kamiss W Kaiblusi  (BO3MOXKHO — KCIIO/Ib30BaHWE — BH/IeOMAaTepuasoB);
rcciefoBaHre am(pOTepHBIX CBOMCTB T'MPOKCH/A aJFOMUHHS U TUPOKCHU/A
[[UHKA; pellleHre KCTiepUMeHTa/IbHBIX 3a/iau 110 TeMe «BakHel1e MeTaslIbl

U UX COeHeHUs»
XVMHUA U OKpyKarolas cpesia

Hogble MaTepHaibl 1 TEXHOJ/IOTUU. BeH_[eCTBa U MaTepua/ibl B HOBCEAHQBHOﬁ
>KU3HU YeJIoBeKa. XUMMSA U 310pOBkE. be3onacHoe ucnons3oBaHue BelleCTB U
XUMHUYECKHX peaKL[I/Iﬁ B 6blTy. HepBaH rnoMoub Mpru XUMHUUYECKHX 0OXKOr'aX U

OTPaBJ/IEHUAX

4.2

OCHOBBI ~ 3KOJIOTMUECKOM  IPaMOTHOCTM.  XUMHYeCKoe  3arpsi3HeHHe
okpyxaromeii cpesl I[TJK. Posib XiMuu B peliieHUH KOJI0TMUeCKuX mpoosiem.
[TpuposHblE MCTOYHUKMU YTI€BOJOPOZAOB (yrosb, NMPUPOJAHBINA Ta3, He(Th),

TIPO/IYKTBI X TIepepab0TKH, UX POJIb B OBITY Y MPOMBIILIZIEHHOCTH

4.3

XUMHUUeCKUH YKCTIePUMEHT: h3ydeHne 00pa3iioB MaTepranoB (CTeK/IO, CIIJIaBbl

MeTaJljIOB, NOJIMMepHble MaTeprasbl)




ITPOBEPAEMBIE HA OI'D ITO XUMHWHU TPEBOBAHUA K PE3YJ/IbTATAM
OCBOEHNMA OCHOBHOI OGPA30BATEJ/IbHOM ITPOTPAMMBI OCHOBHOTI'O
OBHIEI'O OBPA3OBAHUA

Kop
MPOBEPSIeMOro
TpeOoBaHUs

IIpoBepsieMble TPeOOBaHUSA K NMPEAMETHBIM pe3y/IbTaTaM
0a30BOro ypoBHs 0CBOEHHsI OCHOBHOM 00pa3oBaTe/IbHOM
nporpaMmbI 0CHOBHOT'0 0011ero o0pa3oBaHus Ha ocHoBe ®T'OC

1

IIpencraBnenue:

1.1

O TI03HaBaeMOCTH sIBJIEHWM TIPUPO/bI, NOHUMaHue OOBLeKTUBHOMN
3HAaYMMOCTH OCHOB XMMMWUECKOW HayKH KakK 00/1aCTh COBPEMEHHOTO
eCTeCTBO3HaHUs, KOMIIOHEHTa 0011eli Ky/lbTypbl W TPAKTUYeCKOMH
JieATeIbHOCTU UeJioBeKa B YC/IOBHSIX COBPEMEHHOTO O00IecTBa;

MMOHHWMdHHE MeCTa XUMHWHU CPper IPYIrUX €CTeCTBEHHBIX HAYK

1.2

0 HAYYHBIX METOJdaX IT03HAHHUA, B TOM UHCJIE€ SKCII€EPUMEHTA/IbHBIX U
TEOPETUUECKUX METOAdX HCC/IeJ0BdHHA BeleCTB W H3YyUEeHUd
XUMHUYECKHX peaKqu/'I; yMeHHe HCII0J/Ib30BaATb MOJe/rn  [Jid

00BACHeHUS CTPO€HHUA aTOMOB U MOJIEKYJI

1.3

0 chepax npodeccroHanbHOM /1eaTe/IbHOCTH, CBSI3aHHBIX C XUMHel
Y COBPeMeHHbIMU TeXHOJIOTHSIMH, OCHOBAHHBIMHU Ha [OCTU)KEHHUSIX
XUMUYECKOW HayKH, YTO TO3BOJIUT 00yUaromyuMcsi pacCMaTpHBaTh
XUMUIO Kak cdepy cBoed Oyayiieid  rnpodeccHoHalIbHOU
JeITebHOCTH W CllelaTh  OCO3HAHHBIM BBIOOD XWMHHM  Kak
npoUILHOTO TpeAMeTa TIpU TepexoJie Ha YpOBeHb CpefHero

o0111ero oopa3oBaHus

2.1

BnaseHve cuctemMoll XMMHUECKUX 3HAaHWM W yMeHHe TIPUMEHSTb

CUCTEMY XUMHNUYECKUX 3HaHHI>i, KOTOpasd BKJ/IKOUAET:

Ba)KHEMIIIMe XUMHUUECKHe TOHATHUS: XUMHUeCKUM 3JIEMEHT, aToM,
MOJIeKy/1a, Bell|eCTBO, [IPOCTOe U C/I0XKHOE BeleCTBO, OJHOPO/HAs 1
HEeOIHOPO/Hasl CMeCb, OTHOCHTe/IbHble aTOMHasi M MOJIeKyJIsipHast
Macchl, KOJMUECTBO BellleCcTBa, MOJb, MOJSIpHas Macca, MOJIIPHBIN
00bEM, OKCHJ, KUC/I0Ta, OCHOBaHUWe, COJb (CpefHsisl), XUMHUYecKast
peakiisi, peaklyy COeJVHEeHWs, peakLMu pas/oXKeHUs, peakLuu
3amellleHMs], peakliu obMeHa, TernoBoi 3¢ ¢deKT peakiuH, 9K30- U
5H/I0TepMUUECKHe peakllMy, pacTBOpP, MaccoBasi [10Jis1 XUMHUUeCKOro

JJIeMeéHTa B  COeJWHEHWH, MaCCOBad [A0Jid KW IIPOLEHTHAsA




2.2

2.3

KOHLIEeHTpaLMs1 BelllecTBa B pacTBOPe, S/Ip0 aTOMa, 3/IeKTPOHHbIN C/I0M
aToMa, aTOMHasi opOWTanb, pafuyC aroMma, BaJIeHTHOCTh, CTeTleHb
OKMCJIeHUS, XUMUYeCKasi CBsA3b, 3JIEKTPOOTPULIATE/IbHOCTD, MOJISIpHast
Y HeroJisipHas KOBaJ/leHTHasl CBfI3b, UOHHAs CBf3b, MeTa/lIMyecKast
CBSI3b, KDUCTA//IMUeCKasi peléTKa (aToMHasi, IOHHas, MeTal/InueckKasi,
MOJIEKY/ISIpDHasi), UOH, KaTUOH, aHUOH, 37IeKTPOJIUT U HEe3JIeKTPOJIUT,
3/IeKTPO/IUTHYECKasi AWCCOLMALMS, peakMd WMOHHOrOo oOMeHa,
OKWC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE  peakLud, OKUUIUTeNb U
BOCCTaHOBUTE/Ib, OKHWC/IeHWe W BOCCTaHOBJIEHWE, 3JIeKTPOJIN3,
XUMHUYECKOe paBHOBecHe, oOpaTHMble W HeoOpaTUMble pPeakI|H,
CKOPOCTh XUMMUYECKOW peakuud, KaTanusarop, I[I/IK, koppo3us

MeTaJlJIOB, CII/IaBbl
OCHOBOIIOJIArarolye 3aKOHbl XMMHUM: 3aKOH COXPaHeHHs MaccChl,
nepuoauueckuii 3akoH J[I.MI. MeHzeneeBa, 3aKOH TI1OCTOSTHCTBA
CoCTaBa, 3aKOH ABOrazpo

TEOpUA  XMMUM:  aTOMHO-MOJIEKY/ISIpHAasg ~ Teopus,  Teopus

3/71eKTPOJIUTUUECKON AUCCOLIMALIUMI

Biiagenve ocHoBaMH XMMHYeCKOM rpaMOTHOCTH, BK/TFOUarOII[el:

3.1

yMeHue TIpaBW/IbHO MCMOJIb30BaTh M3yueHHble BelecTBa U
MaTepuasibl (B TOM UHC/ie MUHepasbHble yJ00peHusi, MeTa/ulbl U
CIUIaBbl, TPOAYKThI  TepepabOTKU  TPUPOAHBIX  HWCTOUHHUKOB
YI7IeBOAOPOAOB (yIJist, IPUPOHOTO ra3a, HeTH) B OBITY, CETbCKOM
X0351CTBe, Ha TIPOM3BO/CTBE M TIOHMMaHWe 3HauyeHWsi >KUPOB,
OenkoB,  yIJeBOJOB /i  OpraHM3Ma  uejioBeKa; yMeHHe
TPOTHO3UPOBATh B/IUSIHME BeLeCTB U XMMHUUYECKUX IPOLIeCCOB Ha

OpraHu3M YejIoBeKa M OKPY>KAIOL[yI0 TPUPOJHYIO CPey

3.2

3.3

3.4

YM€HHWE WMHTEIrPUPOBATHL XUMHUUECKHE 3HAHHSA CO 3HAHUAMM OPYrux

yueOHBIX TIPeZIMETOB

Ha/inyue ombITa paboThl C pa3IMUHBIMK UCTOYHUKAMU MH(POPMaLIK
M0 XMMUM (HayyHasi U Hay4YHO-TIOMY/IsIpHasi JIuTepaTypa, C/A0BapH,
CIpaBOYHUKM, UHTEPHET-PECYPChI)

yMeHHe OO0BEeKTHBHO OLeHMBAaTh WH(GOpPMALMI0 O BellecTBaX, MX

NpeBpallieHUsIX W MpaKTUYeCKOM TIPUMEHeHWH U  yMeHHe

WCTIONTb30BaTh €@ /jis pellieHus1 yueOHO-TI03HaBaTeIbHbIX 3a7iau




BJ'IaAEHI/Ie OCHOBaMM TIOHATHHHOIO dlifapaTa WU CHMBOJ/IMYECKOTI'O

SA3bIKd XMMHUU [JId COCTaB/I€eHUA cbopMyJ] HeOpraHn4yeCKHXx BellecCTB,

4 ypaBHEHUM XUMHUYECKUX peakluid; OCHOBaMH XUMHUECKOM
HoMmeHKatypsl (IUPAC u TpuBHaibHON)
YMeHMe 00bACHATH CBSI3b TIOJIOXKEHUS /ieMeHTa B [lepuoaunueckoit
CUCTEMe C YMCJIOBbIMU XapaKTePUCTHKAMU CTPOEHUs] aTOMOB
5 XVUMUYeCKHX 3/7eMeHTOB (COCTaB W 3apsf sifpa, oOIee 4Yucio
3/IeKTPOHOB), pacrpezie/ieHueM 3J1eKTPOHOB 0 SHEpPreTUYecKum
YPOBHSIM aTOMOB TepPBbIX TPEX MePUOJ0B, Kanus U KabLUs
[IpencraBneHe 0  TMEepPUOAWUECKOW  3aBUCUMOCTA  CBOMCTB
XUMHUYECKUX 3/1eMeHTOB (paJjlyC aToMa, 3J1eKTPOOTPULIAaTeTbHOCTb),
6 MPOCTBIX M CJIOKHBIX BeIeCTB OT II0JI0KEHUs] 3/IEMEHTOB B
[Tepuioguueckoii cuctemMe (B Masbix TMepuojax W TJaBHBIX
MOZrpyNnax) v 3/eKTPOHHOIO CTPOEHHsI aTOMa
7 YMeHue KnaccupULMpOBaTh:
7.1 XUMUYeCKUe 3/1eMeHThI
7.2 HeopraHuyeckre BellecTBa
7.3 XUMHUUECKUE Peakl[uu
8 YMeHue onpeensiTh:
81 Ba/IeHTHOCTb U CTeTeHb OKUC/IeHUs] XUMUUEeCKUX 3/IeMeHTOB, 3apsif
‘ 1OHa
8. BUJT XMMHUUYECKOW CBS3M W THUIl KPUCTA/UTMUECKOW CTPYKTYpbl B
' COeIMHEeHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpPax BelecTB (KUCI0T, OCHOBaHUM)
8.4 OKHCJIUTENIb U BOCCTAHOBUTEb
9 YMeHue xapakTepr30BaTh (pr3MuecKre U XMMHUYeCKrue CBOMCTBa:
MPOCTBIX BellecTB (KUC/IOPOZ, O30H, BOJOPOZ, TrpaguT, anmMas,
9.1 KpeMHUM, a30T, ¢ocdop, cepa, XJIOp, HATPUW, KaJauM, MarHWUM,
KaJIbLIUM, aTFOMUHUM, »Kese30)
CJIOKHBIX BeIleCTB, B TOM UMC/Ie UX BOJHBIX PacTBOPOB (BOAQ,
9.2 aMMuakK, XJIOpPOBOJIOPOJl, CEepOBOJOPO/l, OKCUJbI U TUIPOKCHU/bI

MetannoB [-ITA rpymnmn, amomunus, megu (II), nunka, xenesa (II u

III), okcuapt yraepoga (I u IV), kpemnus (IV), azota u pocdopa (111




u V), cepul (IV u VI), cepHucTasi, cepHasi, a30THUCTasi, a30THas,
thocdopHasi, yronbHasi, KpeMHHeBast KUC/I0Ta U UX COJIN)
MPOTHO3UPOBaTh M  XapaKTepu30BaTb CBOMCTBA BeLeCTB B

3dBMCHMMOCTH OT HMX COCTdBd W CTPO€HHs, IIPUMEHEHNE BEIleCTB B

>3 3aBUCUMOCTM OT UX CBOWCTB, BO3MOXXHOCTb IIPOTEKaHMS
XUMHAYEeCKUX NpeBpalleHnld B pa3/IMUHbIX YCI0BUSX
10 YMeHue COCTaB/ISATh MOJIEKY/ISIPHbIE U HOHHbIE YpaBHEHUS peakLui,
B TOM UMCJIE:
10.1 peaxiii HOHHOTO 0OMeHa
10.2 OKMCJ/INTeTbHO-BOCCTAHOBUTEJIbHBIX PeakLii
103 WITFOCTPUPYIOLLIMX XMMHYeCKHe CBOMCTBA H3YYeHHBIX KJacCOB
. (Tpyrmi) HeopraHM4YeCKUX BelecTB
10.4 MOZTBEP)KJAOLMX FeHeTUUeCKYI0 B3aMOCBSI3b MeXAy HUMHU
11 YMeHue BBIMUCIATD (IPOBOJWUTD PACUETHI):
111 OTHOCHUTEJIbHYI0 MOJIEKY/ISIPHYK0O U MOJIIDHYIO MacChbl BeILleCTB,
. MacCOBYIO [JOJIF0 XMMUUYeCKOI'0 3JIeMeHTa B COeJUHeHUN
11.2 MacCOBYIO [JOJIIO BellleCTBa B pacTBOpe,
11.3 KOJINYEeCTBO BeIIeCTBa U ero Maccy, 00beM ra3os
114 10 ypaBHEHUSIM XWMWUUECKUX peakluil U HaXOAWUTb KOJIUYeCTBO
' Bell[ecTBa, 00BEM M MacCy peareHTOB W/IM MTPOAYKTOB Peakiuy
12 Bnapnenue (3HaHue OCHOB):
OCHOBHBIMM  MeTOZAMH HAyuyHOro Tio3HaHuWs (HabmofeHue,
121 Vi3MepeHue, S5KCIIepUMEHT, MO/|e/IMPOBaHNe) MPY U3yUeHWH BellleCTB
. ¥ XUMWYECKUX sIBJIeHUH; yMmeHHe C(hOpPMy/IMpoBaTh TpobsemMy |
TNIpeJI/IOXKUTh MYTH eé pelleHus
122 Ge3omacHON pabOThl C XMMHUECKMMH BeIeCTBAMH, XUMHUECKOU
' TIOCY/10M 1 1abopaTOpHBIM 000PYZOBaHHEM
rpaBUIaMu 6e3omacHoro obpaitieHust C Bell|eCTBaMH,
VICTI0J/Ib3YeMBIMHU B ITOBCEHEBHOW KU3HU, NTPaBU/IaMU I10BEJeHUs B
123 Lesisix cOepeXxeHUs1 37J0POBbSi M OKPY’Karolljel TPUPOHON Cpebl;

TOHMMaHKe Bpeia (OracHOCTH) BO3/IeUCTBUS Ha )KUBbIE OPraHU3MbI
orpeie/IEHHbIX Bell[eCTB, crocoboB yMeHbIIeHUsI u

Npe/OTBpallieHust UX BPeIHOTO BO3/elCTBUS




13

13.1

13.2

13.3

Hanmyiume MPpaKTHUUECKNX HABBIKOB IIVIAHUPOBAHHWA U OCYIL€CTBJ/IEHUA

C/1eAYIOIHUX XUMHUUEeCKHUX SKCIIEPUMEHTOB:

y3yueHMe UM  OMucaHue  (PU3NUeCKUX  CBOMCTB  BelLeCTB;
O3HaKOMJIeHue C (PU3UYeCKHMU U XUMUYeCKUMU SIBJIEHHSIMU; OTIBITHI,

WTFOCTPUPYIOLLMe TIPU3HAKU MPOTeKaHUsI XUMUUeCKUX peakLnit
u3ydyeHue Crioco00B pasfiesieHus: cMecei

MoJyyeHWe KHUC/IOpoJa U M3yueHHe ero CBOMCTB; IIOJy4YeHHe
BO/IOPO/Ia ¥ M3yueHUe ero CBOMCTB; MO/yuyeHe YTIeKHUC/IOoro rasa u
V3yueHWe ero CBOWCTB; TOJyueHHWe aMMHMakKa W H3yuyeHue ero

CBOMCTB

13.4

13.5

TIPUTOTOB/IEHHWE PACTBOPOB C OIpe/le/IeHHONM MacCOBOM [jo/ieid
PacTBOPEHHOTO BelleCTBa

NpUMeHeHWe  WHAWKATOpOB  (JlakMyca,  MeTW/IOpaHXXa U
(deHondTanenHa) A orpeiesieHUs] XapakTepa Cpe/ibl B pacTBOpax

KHUCJIOT U 11le/ioueid

13.6

WCC/eJOBaHMe U OMNKUCAaHWe CBOWCTB HEOpPraHUuYeCKWX BeLecTB
Pa3/MUHbIX K/1aCCOB; U3y4YeHHe B3auMOZeHCTBYSI KUC/IOT C MeTasllaMy,
OKCHaMU  METa/j/IoB,  pacTBOPMMbIMM M HEpaCTBOPUMBIMU
OCHOBaHUSIMHM, COJISIMM; TOJlyueHHe HepacTBOPUMbBIX OCHOBaHUM;
BbITECHEHHWE OJHOr0 MeTaina JpPyrdM U3 pacTBopa COJy;
rcciaefioBaHue amM(pOTepPHBbIX CBOWCTB TUAPOKCH/OB aTlOMUHUS U

L[MHKA

13.7

13.8

pellieHre SKCIIepUMeHTa/TbHBIX 3a/1au 10 TeMaM: «OCHOBHbIE K/1aCChI
HeopraHuyecKux CoeIMHeHUI»; «DJIeKTPOJIUTUYeCKas
Juccouyanus»; «BaxHellllive HeMeTa//ibl M WX COeJIUHEHHsI»;

«BarkHeiime MeTaabl U UX COoearMHEHUS»

XUMUYECKHe  SKCIIePUMEeHTbl,  WIIIOCTPUPYIOIMe  TIPU3HAKU
NIPOTeKaHWsl Peakuii HOHHOro 0OMeHa; KaueCTBeHHbIe peakliu Ha
TIPUCYTCTBYIOLI[e B BOAHBIX pacTBOpPaxX HMOHBI: XJIOPU/-, OpomMuj-,
vomua-, cymbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
T'U/IPOKCHU/I-MOHBI, KATUOHBI aMMOHHUS$1, MarHUs1, Ka/IbLIUsl, aTFOMUHMS,

kenesa (2+) u kene3sa (3+), meau (2+), IMHKA

14

Ymenue:




npeacCTaB/IATE Pe3y/abTaTbl SKCIIEpUMEHTAd B cbopMe BEIBO/J OB,

14.1 JIOKa3aTeibCTB, TPAadUKOB W TaOJ/UI] W BBIABISATh SMITUPUUYECKUE
3aKOHOMEPHOCTH
yCTaHaB/IMBaTh  CBA3U  MeXKAY  pealbHO  HabOJIOZaeMbIMU
14.2 XAMUYECKUMH fBJIEHUAMU UM IIpoLjeccaMy, IMPOUCXOIAIIMMH B

MakKpoO- 1 MUKPOMHUpe, 00BbsICHITh TPUYHUHBI MHOTO00pa3sysi BelleCTB




INEPEYEHD 3JIEMEHTOB COAEPXXAHHNSA, IIPOBEPAEMBIX HA OCHOBHOM
IroCyaAPCTBEHHOM 3K3AMEHE I10 XM

Kopa
1

1.1

IIpoBepsieMblii 371eMeHT CO/iep)KaHUA

HEPBOHa‘-IEU]LHLIe XHUMHUYeCKHe IoHATHUA

YucTsle BelljecTBa U cMecu. CriocoObl pa3/ienieHusi cMecei

1.2

1.3

ATOoMBI U MoOJIeKy/ibl. XHMuUYeckKrde 3y1eMeHTbl. CHMBO/BI XMMHUYECKUX
3/1eMeHTOB. [IpocTble U C10)KHBIe BellecTBa.
Xumnueckasi (opmysna. BaneHTHOCTP aTOMOB XHWMHUYECKHX 3/1eMEHTOB.

CTerneHb OKUCTIeHUS

1.4

3aKOH MOCTOSIHCTBA COCTaBa BelleCTB. OTHOCHTeNbHAs aTOMHas Macca.
OTHOCUTeNbHAas MOJIEKYJ/IADHAA MacCCd. MaccoBas A0JI1 XUMHUYeCKOTI'0 3/IEMEHTa

B COeJMHEHNU

1.5

1.6

KomuuecTBo BemiectBa. Mosb. MornsipHast Macca. MoJisipHBIE 00bEM Ta30B.

B3aumoCBs3b KOJ/IM4eCTBa, MdCChI X1 YN CJ/Ia CTDYKTYPHBIX € IMHHL] BeIljeCTBad
du3nueckre U XMMUYECKHe SBAeHHS. XHUMHUeCcKast peaknuda U eé MMPHU3HAKH.
3aKoH COXPdHEHUSA MACChI BEIEeCTB. XumMmuueckue YPdBHEHUA

HepI/IO,Z[I/I‘leCKI/II\/JI 3dKOH U HepI/IO,E[I/IIJECKaH CrUCTeMa XMMHUYeCKHX 3/IeMeHTOB

O.U. MenpeneeBa. CTpoeHHe aTOMOB

2.1

[Tepropnuecknii 3akoH. Ilepuosyueckass cucreMa XWMHWYECKUX 3J1eMEHTOB
O.W. Mengeneesa. Ilepuozb! u rpynnbl. PU3NUeCKU CMBIC MOPSAKOBOTIO

HOMepa, HOMEePOB Tepuo/a U rPyMIbl 3/ieMeHTa

2.2

Ctpoenue atroMoB. CocTaB aTOMHBIX sjep. M30Tonbl. D1eKTpoHbl. CTpoeHue
9JIeKTPOHHBIX 000/I0UeK aTOMOB TiepBbIX 20 XUMHUUECKHUX 3TeMEHTOB

[Tepuopnueckou cucremsl [1.11. MeHgeneeBa

2.3

3aKOHOMEpPHOCTU B U3MEHEHUU CBOMCTB XUMUUECKHX 3/IEMEHTOB TMePBbIX TPEX
MepuosioB, Kanusi, KajbLus (paguyca aTOMOB, 3JIeKTPOOTPULIATE/IbHOCTH,
MeTa/JIMYeCKUX M HeMeTa/JIM4eCKUX CBOWCTB) M HUX COeJIWHEHWN B
COOTBETCTBUM C TMOJIO)KeHWeM »3jieMeHTOB B [lepuoaudeckoil cucreme u

CTpO€HHEM UX aTOMOB

3.1

CTpOGHI/Ie BeleCTBa

Xummueckass CBS3b. KoBaneHTHast (HOJIHpHaSI u HeHOJISIpHaH) CBA3b.
SJ'IEKTPOOTPI/IL[aTEIIbHOCTL XUMHNUYEeCKHUX 5JIEMEeHTOB. WNonHas CBA3b.

MeTtannuueckas CBS3b




3.2

Turbl KPUCTA/IJINYECKUX DELHéTOK (aTOMHaH, HOHHasd, METaJIJ'II/I‘-IECKaH),
3aBUCHUMOCTL CBOMCTB BeljecTBa OT THIIA KpI/ICTaJ'IJ'II/IIIECKOf/’I pEH_IéTKI/I H BU4

XUMHUECKOU CBS3U

4.1

4.2

BaxkHeillllve npeACcTaBUTe/M HeOpraHWYeCKUX BeljecTB. HemeTamnbl U UX

coelMTHeHus. MeTannsl ¥ UX coerTHeHHs

Knaccudukaiiys ¥ HOMeHK/IaTypa HeOpraHWueCcKWx COeJIMHeHWN: OKCHUIO0B
(coneobpas3yroliue: OCHOBHBIe, KUCJ/IOTHBIE, aMm@oTepHbIe) u
HecosieoOpa3yroljie; OCHOBaHWM (L[E/JIOUM U HepacTBOPHUMbIE OCHOBAHUS);
KUCIOT (KUC/Iopofco/iepKalijie W 0OeCKUCIOpOAHble, OAHOOCHOBHbIE U

MHOT'OOCHOBHBIE); COsiel (CpeHUX U KUCIIbIX)

dusnyeckre M XUMHUECKHE CBOMCTBA IMPOCTHIX BeleCTB-HEMETAJ/IJIOB!:

BO/IOPO/Ia, XJI0pa, KUCJIOPO/ia, Cephl, a30Ta, dhocdopa, yriaeposa, KpeMHUS

4.3

4.4

dusnyeckrue ¥ XMMHYECKHe CBOMICTBa IMPOCTBIX BelleCTB-MeTa/l/IOB: JINTHA,
HaTpus, Kajllsd, MdI'HHUA W KaJIbLiMd, a/IOMUHHSA, XKeje3d. BJIEKTPOXI/IMI/ILIGCKI/Iﬁ

pSiZi HarpsDKeHUH MeTasl/ioB

dusnyeckre ¥ XMMUUECKHe CBOMCTBA BOAOPOAHBIX COEAI/IHGHI/Iﬁ HeMeTaJl/IOB:

XJIOPOBOZIOPOZIA, CEPOBOZAOPO/A, aMMHUaKa

4.5

dusnueckrue U XMMHUYECKHe CBOMCTBA OKCHUOB HeMeTasioB: cepel (IV, VI),
asota(Il, IV, V), docdopa(lll, V), yrnepoaa(ll, IV), kpemuusa(IV). [TonyueHue

OKCH0B HEMETAJ/I/IOB

4.6

4.7

4.8

4.9

4.10

XvMuyeckre CBOMCTBA OKCHOB: MeTa/yioB [A-IIIA rpynm, uunHka, meau(Il) u

xene3a(ll, IIT). [TonyueHre OKCHOB MeTasljIOB

XuMHUecKre CBOMCTBa OCHOBaHUM U aM(OTepHBIX THAPOKCUAOB (Ha rpuUMepe
TUIDOKCU/IOB a/IFOMUHUS, JKeje3a, LWHKA). [lomyyeHWe OCHOBaHUN U
ambOTepHBIX TU/IPOKCH/IOB

OO1mye XMMHUYeCKHe CBOWCTBA KUCJIOT: XJIOPOBOAOPOJHOM, CepOBO/IOPOHOM,
CEepHUCTOM, CepHOM, a30THOM, (GochopHOM, KpeMHUEBOM, yroibHOW. Ocobbie
XUMHYECKHe CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOW M a30THOM KHCJIOT.
[MTonyyeHre KUC/IOT

OO611re XMMHUUECKHe CBOMCTBA CpeHUX coseid. [TosyueHue comeit

[TonyyeHnve, cobupaHue, pacrio3HaBaHWe BOJOpPO/a, KHUCJIOpPOJa, aMMHaka,

YTJIEKUCIIOTO ra3a B 1aboparopun

4.11

[TonyueHne aMMHraKa, CEpHOW M a30THOM KHCJIOT B TIPOMBILIeHHOCTH. Ob1mue

CII0COOBI MoJsiyueHusda MeTaJ1JiIoB




4.12

['eHeTHueCKast CBS3b MEXYy Ki1dCCAMHU HeOPraHUYeCKUuX COG,ELI/IHEHI/Iﬁ

XuMHnyeckue peakLiuu

5.1

Knaccugukarys XMMAYeCK1uX peakiuii 1o pa3/TMUHbIM MPU3HaKaM: 110 YUCTY U
COCTaBy YUYacCTBYIOLIMX B peakLUM BeLecTB, MO TeMa0BOMYy 3(QekTy, Mo

M3MEHEHHIO CTerleHed OKUC/IeHNUS] XUMUUYEeCKHX 3/1IEMEHTOB

5.2

5.3

5.4

5.5

TernioBoit 3(deKT XUMHUUEeCKOM peakijud, TepMOXUMHUeCcKre YypaBHeHWMS.
JK30- ¥ 3HJ0TepMHYeCKre peakjui. TepMOXuMHUUeCcKre ypaBHeHUs
OKUC/IUTe/IbHOBOCCTAaHOBUTE/IbHBIE peakliui. OKUCIUTeNIU U BOCCTaHOBUTEIIH.
[Tporiecckl  OKUC/IEHWSI U BOCCTAHOBJIEHWs.  JJIeKTPOHHBbIM  GasaHC
OKHC/TUTeTbHOBOCCTAHOBUTE/ILHOM peakLir

Teopusi 371eKTPOIUTHUECKON auccorualiii. KaTMoHbl, aHUOHBI. D/1eKTPOJIATHI
Y He371eKTpouThl. CU/TbHBIE U C/1a0ble 371eKTPOTUThI. CTereHb JUCCOLUalin
PeakI[u MOHHOTO OOMeHa. Y C/IOBUsI TIPOTEKaHUsI peakIMii MIOHHOTO 0OMeHa,

TOJIHbIe U COKPALL[éHHbIe MOHHbIE YDABHEHUSI peakLii

Xumus U OKpysKarolas cpefa

6.1

BemjectBa ¥ MaTepuarnbl B TOBCEJHEBHOW >KWM3HU uesioBeKa. besomacHoe
WCTO/Ib30BaHME BEIeCTB M XMMHUUECKUX peakiui B jgabopaTopuu U OBITY.

[TepBasi MoMoLLb TPU XMMUUECKUX 0’KOTax U OTPaBIeHUSIX

6.2

XYMHUecKoe 3arpsisHeHUe OKpyJKarolell cpefbl (KUCIOTHbIE — JOXIHU,
3arpsi3HeHe TMOYBhI, BO3[yXa U BOJOEMOB), CIIOCOOBI €ro Tpe0TBpaIljeHust
[MpenenbHas pomnyctuMasi KoHieHTpauusi BeijectB (I[1JK). Ponb xumuu B
peIlIeHUH JKOJIOTUYeCKUX TpobsieM. YcCuieHWe TIapHUKOBOTO 3(deKTa,

pa3pyuieHre 030HOBOIo Cj104

6.3

6.4

ITpumeHeHue cepsl, a3oTa, (ocdopa, yrieposa, KpeMHUSI U UX COeJMHEeHWH B
ObITy, MeAWLMHe, TIPOMBIIIJIEHHOCTH M CelbCKOM XO3siicTBe. IIpumeHeHue
MeTaj/JIoB M CIUIaBOB (CTajb, Yyr'yH, AIOpPaJlOMHHUEN, OpoH3a) B OBITY H
NIPOMBIIIEHHOCTU UX CoejuHeHu. [ToHsATHe 0 KOppO3UU MeTasllIoB, OCHOBHbIE
Croco0bl 3alUThI KX OT KOPPO3UX

[TprposHble WCTOUHUKW YI/I€BOJOPOJOB (Yyrosb, NMPUPOJHBIN ra3, HeTh),

MIPOAYKTHI UX TiepepaboTky (OeH3WH), UX POJIb B OBITY U TIPOMBIIILJIEHHOCTU

6.5

[lepBoHauabHBIE TIOHATHS 00 OpPraHMUYEeCKHX BeIeCTBaX KakK O COeJMHEeHUSIX
yryiepoja (MeTaH, 5TaH, STUIeH, alleTU/IeH, 3TaHoJl, [VIMLepHH, YKCYCHasi KUC/I0Ta).
ITonsiTre 0 OHOTOTMUECKN Ba’KHBIX BeI[eCTBaxX: XKHpax, Oeylkax, yrieBojax — M UX

POJIX B >)KM3HH UE€/IOBEKA




PacuéTnr:

7.1 1o ¢hopMysnamM XUMHUYeCKUX COeJuHeHU!
7.2 Macchl (MacCOBOM) [10/Id paCTBOPEHHOIO BellleCTBa B pacTBOpe
7.3 M0 XMMUYeCKUM ypaBHEHHUSIM




YYEBHO-METOJUNYECKOE OBECITEYEHUE OBPA30BATEJ/IBHOI'O
ITPOECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI /11 YYEHUKA

» Xumust: 8-1 Kymacc: 6a30BbIN ypoBeHb: YueOHUK; 5-e u3aHue, nepepaboTaHHoe
I'abpuensx O.C., OctpoymoB N.T'., CnagkoB C.A. AkiroHepHoe 0011ecTBo «V3/1aTe/TbCTBO
«[Ipocsemenve»

» Xumust: 9-# kacc: 6a30BbIi ypOBeHb: yUeOHUK; 5-e u3jaHue, repepaboTaHHOe
I'abpuensaa O.C., Octpoymor W.T'., CnagkoB C.A. AkijoHepHoe 06i1iecTBo «/3maTenbCcTBO
«[IpocserjeHue»

METOJNYECKHUE MATEPHUAJIBI IVl YUUTEJIA

¢ lHdopmalMoHHO-MeToJUUeCcKoe MHCEMO 00 0COOEHHOCTSX MperoilaBaHus yueOHOro
nipeaMeTa «XuMusi» B 2025/2026 yuebHoM roay https://edsoo.ru/wp-
content/uploads/2025/08/himiva.pdf

e MeroanuecKkre peKOMeH/alluM M0 W3yueHHUI0 TeMbl « OKUCIUTeTbHO-
BOCCTaHOBHUTE/IbHbIE PeakLiUM» B LIKOJbHOM Kypce xumuM (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_himiya o_v_r.pdf

e YuebOHO-MeTOAMUECKOE OOecrieueHHe MPOLecCoB TPeIroiaBaHus XUMHH, OH0JIOTHH,
(bU3MKK Ha YPOBHSIX OCHOBHOTO 00I1[ero U cpefiHero o01iero oopa3oBaHus C BKJIFOUeHHEM
JIOTIOJIHATE/TbHOTO MH)KeHepHOro KommoHeHTa (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

e banHkK 3a7iaHuii /17151 TEKYILETo OL[eHUBaHUs 110 yuebHOMY rpeaMeTy «Xumusi» (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/bank zadanij himiya ooo_.pdf

e KoHTeKCTHbIe 33/jauu. 3a[jaHus K yuebHOMY Kypcy «Xumusi». 8 knacc (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

e MeToaruuecKre peKOMEHIALMH 10 CO3/JaHHI0 K/IaCCOB TeXHOJIOTMUYEeCKOT0 U eCTeCTBEHHO-
Hay4YHOTO Mpoduiei U KIaccoB C yryiyOeHHbIM W3yueHHeM MaTeMaTHKH, (PU3UKH,
XUMUH, OHosioruu B 00111e00pa30BaTe/IbHBIX OPraHU3aLUsX C UCTI0Ib30BaHUEM
WHGPACTPYKTYPHI, CO3aHHOM B PAMKAaxX Hal[MOHALHOTO TpoekTa «Obpa3oBaHue»
(KBantopuymsl, IT-ky6n1, Touku pocta u fp.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profilej 2025.pdf

e Metoguueckre pekoMeHauuu. Opranusanus B3aumogencteus “Llkona — By3 —
nipeanpusitie” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

OU®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU
MHTEPHET

e BUBJIMOTEKA LOK https://Mouypoku.pd/

e TJIOBAJI-JIAB https://globallab.ru/
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