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INIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 1o XMMHUM Ha YPOBHe OCHOBHOTO 0011jero 006pa30BaHus COCTaB/IeHa Ha OCHOBE
TpebOBaHMI K pe3y/bTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTelbHOW MPOrpaMMbl OCHOBHOTO
obiiero obpa3oBanus, TipefcTaBiaeHHbIX B PI'OC OO0, a Takke Ha OCHOBe (eJepanbHOU
paboueil mporpaMMbl BOCTIMTAHUSI M C YUETOM KOHLIETILIMU TperiofiaBaHusi yueOHOTO TpeaMeTa
«XuMUs» B 00pa3oBaTebHBIX OpraHu3alusax Poccuiickoit deepaiyu.

[TporpaMma TO XMMUM [JaéT TIpeACTaBleHHWe O Ie/sX, o0L[el cTpaTeruu 00ydeHus,
BOCITUTAaHUS W PAa3BUTHUsA OOYYAIOI[UXCS CpeICTBAaMHM yueOHOrO TIpeZMeTa, yCTaHAB/IMBAeT
o0Osi3aTesnibHOE TIpeZIMETHOE COZieprKaHue, TIpelyCMaTpUBaeT pacripe/ie/ieHre ero Io KjaccaM U
CTPYKTypHPOBaHHe T0 pa3fiesiaM U TeMaM MPOorpaMMbI TI0 XUMUH, OrpefiesisieT KOuueCTBeHHbIe
M KayeCTBeHHble XapaKTepUCTUKU COJlep)KaHWs, peKOMeH/yeMylo TI0c/e[loBaTe/IbHOCTh
W3yUYeHUsT XUMHUHU C YUETOM MEeXKIIPeJIMeTHBIX U BHYTPHUITPEIMETHBIX CBsI3eM, JIOTUKUA yueOHOTro
Triporiecca, BO3pacTHbIX 0COOeHHOCTel 00yJaroLuXcsi, orpe/ienseT BO3MOXKHOCTH TpeiMeTa JIJist
peas3aliy TpeOOBaHUM K pe3y/bTaTaM OCBOEHHsT OCHOBHOM 0Opa3oBaTe/lbHON MpOrpamMMbl Ha
YPOBHe OCHOBHOTO 00111ero ob6pa3oBaHusi, a Takke TpeOOBaHUM K pe3y/bTaTaM 00y4YeHHs] XUMUH
Ha YpOBHe Ilefied W3y4eHUs TIpeMeTa W OCHOBHBIX BH/IOB yueOHO-TI03HABaTeTbHOMN
JieaTeIbHOCTA 00YyYaroIierocsi o OCBOEHHI0 Y4eOHOTO COZlepyKaHusI.

3HaHMe XUMHHU CJTY’KUT OCHOBOM /111 ()OPMHUPOBaHKMSI MUPOBO33peHHsI 00yUaroI[erocsi, ero
Tipe/ICTaB/IeHU 0 MaTepuaibHOM eIUHCTBE MHUPA, BXKHYIO POJIb UTPAlOT hopMUPYyeMble XUMUeH
TIpe/ICTaB/IeHNsI O B3aMMOTIPeBpallleHHsIX YHEPryuu U 00 SBOJTIOL[UHU Bel[eCTB B MPHUPO/JE, O MYTAX
peliieHUsi T/I00anbHBIX TPOOJieM YCTOMYMBOTO pPa3BUTHUs ueioBeueCTBa — ChIPheBOM,
SHEepreTUUeCKOH, MUIIEBOM U 9KOJIOTUUECKOUW 6e301acHOCTH, Mpo6ieM 3/[paBOOXpaHeHUsI.

N3yyeHue xumuu:

CTIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH [iI1  CamMOpa3BUTUSA U (HOPMHUDPOBaHHUS
KYJIbTYPbI TMYHOCTH, €€ 00I1iei U PyHKI[MOHATbHOM IPaMOTHOCTH;

BHOCHUT BKJIaZi B ()OPMHPOBaHHE MBIIIUIEHUS] U TBOPUECKUX CITOCOOHOCTeH 00ydJaroluxcs,
HaBBIKOB MX  CaMOCTOSITeJTbHOM  yueOHOW  JIeITe/IbHOCTH,  JKCIIEPUMEHTAIbHBIX U
WCC/Ie/IOBAaTe/IbCKUX  YMEHHWM, HeoOXOAUMBIX KaK B TIOBCEJHEBHOW JKW3HHW, TaKk U B
npoecCHOHaTbHOU JesITe/IbHOCTH;

3HaKOMHUT CO CHelM(PUKOW HAay4yHOTO MBILIJIEHNs], 3aK/Ia/bIBaeT OCHOBBI LI€JIOCTHOTO
B3IJ/I5i7Ia HA €JUHCTBO MPUPO/IbI U Ue/ioBeKa, SIB/IsSIeTCsl OTBETCTBEHHBIM 3TarioM B (hOPMUPOBaHUU
eCTeCTBeHHO-HayUHOW TPAMOTHOCTH 00yUaroImxcs;

croco6cTByeT (HOPMHUPOBAHHMIO I1[€HHOCTHOTO OTHOIIEHUS K €eCTeCTBeHHO-HayYHBbIM
3HaHWSM, K TIpUPOJle, K UelIOBeKYy, BHOCHUT CBOW BK/aZ, B 3KOJIOTHUeCKoe oOpa3oBaHUe
00yyJaroImuxcsl.

[anHble HaripaB/ieHHss B 00yueHHH XUMHHM 00eCrieurBarOTCS CTelUPUKON COo/lep>KaHus
yueOGHOro TmpeiMeTa, KOTODBIA SIBJSIETCS Te[aroruueckyd aflarTUPOBAHHBIM OTpaXkKeHHeM
0a30Boii HAYKW XUMHH Ha OTIpe/ie/IEHHOM 3Tarle e€ pa3BUTHSI.

Kypc xvMuu Ha ypoBHe OCHOBHOTO 001jero oOpa3oBaHUsI OPHEHTHPOBAH Ha OCBOEHHE
00yUarIUMUCS CUCTEMBI TTePBOHAUA/IbHBIX IMOHSITUN XUMHH, OCHOB HEOPTaHUUECKOW XWUMUU U
HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHSATHUIN OPraHUnYecKou XUMUU.

CTpyKTypa cofiep>KaHusl TIPOrpaMMbI 10 XUMHK CHOPMHPOBAHA Ha OCHOBE CHCTE@MHOTO
noaxofa K eé mzyueHuto. CopeprkaHue CK/Ia/IbIBAeTCS W3 CUCTEMbI TIOHSATUM O XUMHUYECKOM
J/IeMeHTe W BeIleCTBe U CHUCTeMbI TOHSATHM O XUMHUecKod peakiuu. O6e 3TU CHUCTeMBI



CTPYKTYPHO OpraHM30BaHbl MO TPUHIUITYY T0C/AeI0BaTe/IbHOTO pa3BUTHsS 3HAHWN Ha OCHOBe
TeopeTUYeCKUX Mpe/iCTaBIeHUI pa3HOr0 yPOBHS:

- aTOMHO-MOJIEKY/ISIPHOTO YUeHHsI KaK OCHOBBI BCETO eCTeCTBO3HAHUS;

- Ilepuognueckoro 3akoHa /. I. MeHpe/eeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

- YUeHHsl 0 CTPOEHUM aToMa U XUMHUUeCKOM CBsI3H;

- Tpe/icTaB/IeHHH 00 37eKTPOIMTHYECKOH JUCCOLMALUY BellleCTB B paCTBOPax.

TeopeTnueckre 3HaHUSI PAaCCMATPUBAIOTCS HA OCHOBE SMITUPUYECKU IIOJyUeHHbIX U
OCMBIC/IEHHBIX (DaKTOB, pa3BUBAKOTCS TI0C/IeZIOBAaTe/IbHO OT OJHOrO YPOBHS K JPYrOMY,
BBIMOJHSASE (DYHKLUMK OOBSCHEHWS W TIPOTHO3WPOBAHHMSI CBOWCTB, CTPOEHUsS U BO3MOXKHOCTeH
MIPaKTUYeCKOT0 IIPUMEHEHUS U TI0JTyUeHUsI U3yUaeMbIX BeIleCTB.

OcBoeHre TIpOrpaMMbI TI0 XHUMHH CHOCOOCTBYeT (DOPMHPOBAHMIO TIPE/CTaBIeHUs] O
XUMUUECKOW COCTaBJIsItOIel HayyHOW KapTUHBI MHpAa B JIOTHKe €€ CHCTeMHOW TPUPO/BI,
1[eHHOCTHOT'O OTHOIIIeHHUsI K HAyYHOMY 3HaHHWIO ¥ MeTOo/laM TT03HaHUs B HaykKe. M3yueHre XUMUU
MPOMCXOAUT C TIpUBJIEUEHWEM 3HAaHWW U3 paHee W3Y4YeHHbIX YueOHBIX TpPeJMeTOB:
«Okpyxaroiuii Mup», «buosorus. 5-7 kmaccel» U «®u3rka. 7 Kaace».

[Tpu U3yueHUN XUMUK TIPOUCXOAUT (HOPMUPOBaHKEe 3HAaHUM OCHOB XUMHUECKOM HayKH Kak
06/1aCcTH COBPEMEHHOTO eCTeCTBO3HaHMUsI, MPAKTHUECKOU eI Te/TbHOCTH YesloBeKa M KakK OHOTO
13 KOMITOHEHTOB MHMPOBOU KY/bTYphl. 3aZiaua yueOHOTO TIpeJjMeTa COCTOMT B (hOPMHUPOBaHUM
CUCTeMbl XUMHUUECKUX 3HAaHWW — Ba)KHeUIIMX (PaKTOB, MOHSATHMN, 3aKOHOB M TeOpPeTHUYeCKUX
TIOJIO>KeHWH, [IOCTYIHBIX 000O0IIeHNiI MHPOBO33PEHUYECKOr0 XapakTepa, f3blka HayKd, B
NIpUOOIIIEHNY K HAyYHBIM METO/IaM MO03HaHUs TIPYU U3yUEHHUH BeIIleCTB U XUMHUUECKUX Peaklvi, B
dbopMUpOBaHUM U Ppa3BUTUM TI03HABaTe/JIbHBIX YMEHUH W WX TPUMEHeHMH B ydeOHO-
T03HaBaTeIbHOW U yueOHO-UCCIej0BaTeIbCKOM /1esiTe/TbHOCTH, OCBOEHUM TpaBu/ Oe30racHOro
oOpaliieHusi C BelljeCTBaMH B ITOBCeIHEBHOM >KU3HU.

[Mpy M3yyeHMH XMMHU Ha yYPOBHE OCHOBHOTrO 00I[ero oOpa3oBaHHUs Ba)KHOe 3HaueHHe
npruoOpesy Takue e/, Kak:

- (hopMupoOBaHWe MHTE/IEKTYalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM00OOpa30BaHHUIO,
COTPY/IHUYECTBY, CAMOCTOSITE/IbHOMY TIDUHSITHIO peIleHuM, CIoCOoOHON aJanThpoBaThCs K
ObICTPO MEHSIFOIIUMCS YCJIOBUSIM YKU3HH;

- HampaB/ieHHOCTb O0yYeHHsI Ha CHUCTeMaTHUeCcKoe TIpUOOIIeHHe OO0yYarIuxcs K
CaMOCTOSITe/IbHOM ~ TI03HABATe/IbHOM  /IeATe/IbHOCTH, HAy4YHbIM  MeToJaM  TI03HaHWus,
(hopMHPYIOLMM MOTUBALIMIO U pPa3BUTHe CITIOCOOHOCTEN K XUMUU;

- obecrieyeHre yCJIOBH, CITIOCOOCTBYIOIIMX TPUOOpPETeHUI0 OO0YyYalOLUUMUCS OIIbITa
pa3HoO0Opa3Holl JieaTeNbHOCTH, T03HAHUS W CAMOIO3HaHUSs, K/IHOUEBLIX HABLIKOB (K/THOUEBBIX
KOMIIeTeHIHi1), UMeIOIIUX YHUBepCaJbHOe 3HaUeHue [I7Is Pa3/IMYHbIX BUZIOB /IeATeIbHOCTH;

- ¢opmupoBaHue o01el GyHKIMOHATBHON U eCTeCTBeHHO-HayYHOM IPAMOTHOCTH, B TOM
yKc/ie YyMeHUM OOBSICHATb W OLI€EHWBATh SIBJIEHUSI OKPY)KAlOIlero MHpa, WCTIOJb3ysl 3HaHUSA U
OTBIT, TIOJIyUeHHble TIPU W3yUeHUM XUMHH, TIPUMEHSITb WX TIpU pelleHuu T1pobsieM B
TOBCE/IHeBHOM >KWU3HU U TPYZA0BOMU /leATebHOCTH;

- (opmupoBaHue y 00yUarOIMXCs TYMAHUCTUUECKUX OTHOIIIeHWH, TIOHUMaHUsI [JeHHOCTH
XUMUYECKUX 3HaHUM [/ BbIPaOOTKH SKOJIOTHUECKH LiesiecooOpa3HOro moBefieHHsi B ObITY U
TPY/IOBOM [esITeTbHOCTU B Lie/IIX COXpaHeHWsI CBOEro 3/0POBbsl U OKpY»Katollel TPHUPO/HOM
cpenpbr;

- pa3BUTHE MOTHBALIUM K 00yUueHUI0, CTIOCOOHOCTeM K CAaMOKOHTPOJII0 M CAMOBOCITUTAHUIO
Ha OCHOBe YCBOeHHUsi 00lljeuesloBeYeCKUX I[eHHOCTel, TOTOBHOCTH K OCO3HAHHOMY BbIOODY
Tpou/Is ¥ HaTlIPaBIEHHOCTH JJaTbHEHIIero 00yueHusl.



OO0r11iee UMC/I0 YacoB, OTBeIEHHBIX /ST U3yUeHWs] XUMHUHM Ha YPOBHE OCHOBHOTO 0OIIiero
obpa3oBanws, coctasyser 136 uacoB: B 8 kiacce — 68 uacoB (2 yaca B Hefien0), B 9 Kiacce — 68
yacoB (2 yaca B HeJiesTto).

COJEPXAHUE OBYYEHUSA

8 K/IACC

IlepBoHaya/ibHbIe XUMHYECKHe TOHATHUS

IIpegmer xumuu. Posib XUMUM B JKU3HU 4YesioBeKa. XuUMUsA B cucTeme Hayk. Tema u
BellectBa. Pu3nueckre CBOMCTBAa BellecTB. ArperaTtHoe COCTOsiHHe BelrlecTB. [loHsiTMe o
MeTo/laX TI03HaHUs B XMMHUU. YUCThIe BeljecTBa 1 cMecu. CriocoObl pasziesieHus: CMecei.

ATOMBI U MoOJIeKy/bl. XUMHUUecKue 3jieMeHTbl. CHMBOJIbI XUMHUECKUX 3/71€eMeHTOB.
[TpocThle U C/I0KHBIE BellleCcTBa. ATOMHO-MOJIEKY/ISIPHOE yueHHUe.

Xumnueckass ¢opmyna. BaneHTHOCTb aTOMOB XWMHYeCKHUX 3/IEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BeljecTB. OTHOCUTe/bHAsE aTOMHas Macca. OTHOCHTe/IbHas: MOJIeKY/IsipHast
Macca. MaccoBas [j0/151 XMMUUYeCKOro 3/IeMeHTa B COe/IMHeHUH.

KomunuectBo BemjectBa. Moss. MosisipHasg Macca. B3auMoCBA3b KO/IMYeCTBa, MacChl U
YKc/aa CTPYKTYPHBIX eIMHUL] BelljecTBa. PacuéThl o opmysiaM XMMUUECKHX COeJUHEeHHUH.

dusnueckue M XUMHUUECKHe siBJieHWs. XUMUUecKash peakiusi U eé TMpU3HaKW. 3aKOH
COXpaHeHHUsl MacChl Bell[eCcTB. XuMHUueckue ypaBHeHus. Knaccudukaiys XUMHUYeCKUX peakiuii
(coemyHeHus1, pa3/ioXKeHus1, 3amelljeHNsi, 0OMeHa).

XumuuecKuti 3kcnepumeHm:

3HAaKOMCTBO C XMMHUECKOH I0CYy/I0i, MpaBuaaMu paboTel B j1abopaTopyu U MpUEMaMU
obpairieHusi ¢ jabopaTopHbIM 000py/JOBaHWEM, M3yueHHe W OmnucaHue (U3UUeCKHX CBOMCTB
00pas10B HeopraHMUeCKHX BelllecTB, HabmoeHre Gr3ndyeckrx (TI1aB/eHre BOCKa, TassHUe JTb/ia,
pacTupaHue caxapa B CTYIIKe, KATIeHWe M KOHJieHCalusi BO/bl) U XUMHUYeCKUX (TOpeHre CBeuw,
TIPOKa/IMBaHUe MeJHOM MPOBOJIOKH, B3aUMO/IeHICTBHE MeJia C KHC/I0TOMN) siBIeHUH, Hab/rojeHre
YW OINuCaHWe TIPU3HAKOB TIPOTEeKAaHUs XMMHUUeCKHWX peakluid (pasfio)keHWe caxapa,
B3aMMO/IeiCTBUe CepHOM KUCJIOTHI C XJIOPUOM Oapusi, pasnoxxeHue ruipokcuga meau (II) mpu
HarpeBaHWH, B3aMMOJieMCTBHe >kene3a C pacTBopoMm comu Meau (II), m3yuenue criocobos
pasfie/leHUsl CMeceil: C TIOMOLbI0 MarHuTa, (PUIbTPOBaHWE, BbIllapUBaHWe, AWCTUISALIASA,
xpoMaTorpadusi, TpOBeJleHHe OUMCTKM TIOBapeHHOM comu, Hab/rofleHhe U OIMCaHue
pe3y/nbTaToB MPOBE/eHUs] OMbITa, W/UIIOCTPHPYIOLEro 3aKOH COXpaHeHHsl MacChbl, CO37aHue
Mozesield MOieKy1 (11apOCTepP>KHEBBIX).

BakHeiilye npejCcTaBUTe/IH HEOPraHUYeCKHX BellecTB

Bo3ayx — cMech raszoB. CoctaB Bo3zyxa. Kuciopos — 371eMeHT U MPOCTOe BelecTBO.
HaxoskaeHue Kuciopoja B pupojie, pusnueckue U XMMUUYeckre CBOWCTBa (peakLiu ropeHus).
Oxkcugpl. IlpumeHenue kucnopoga. Criocobel mosyueHWsi Kuciopoja B jaboparopud U
NpoMbIIIeHHOCTU. KpyroBopoT kuciopoga B npupofie. O30H — anaoTponHas MOAW(UKaLus
KHCI0po/a.

TensioBoil 3¢ ¢deKT XuUMHUeCKOW peakLMd, TepMOXMMHUECKHe ypaBHEeHMs, 5K30- U
3HO0TepMUYeCcKre peaklyd. TOMIMBO: yroab M MeTaH. 3arpsi3HeHUe BO3/yXa, YCU/IeHUe
NapHUKOBOTrO 3 dekTa, pa3pyllieHre 030HOBOTO CJIOSI.

Bopmopon — »snemMeHT W mpocToe BellecTBO. HaxokaeHue BoJjopoja B TPUPO/E,
¢dusnueckre U XMMUYeCKre CBOMCTBA, MPpUMeHeHHe, Crioco0bl oydyeHusi. KUCoTel U conu.

MornsipHblii 06b6M ra3oB. PacuéTsl 10 XMMUYeCKUM ypaBHEHUSIM.



dusnyeckue CBOMCTBA BOAbl. Bozja kKak pactBoputesnb. PactBopel. HacelijeHHble U
HeHacblllleHHble pacTBOpbL. PacTBOpMMOCTL BewlecTB B Bofe. MaccoBasi [0/g BelecTBa B
pacTtBope. XuMu4eckue CBOMCTBa BOAbl. OcHOBaHMs. Posib pacTBOpPOB B NMPUPOZE U B >KU3HU
yesioBeka. KpyroBopoT Bozbl B mpupoje. 3arps3HeHue NpUpPOAHBbIX BoZ. OxpaHa M OYMCTKa
TIPUPOJHBIX BOJ,.

Knaccudukanuyss HeopraHuueckux coeauHeHuid. Oxkcugwl. Kraccudukaijyus OKCHIOB:
coneobpa3ymoiiue (OCHOBHbBIE, KUC/IOTHBIE, aM(OTepHbIe) U Hecosieobpa3ytoiue. HomeHK1aTypa
okcuoB. dusnueckre U XMMUYECKHe CBOMCTBA OKCUIOB. [TomyueHne OKCUzOB.

OcHoBanus. Knaccudukaisi OCHOBaHMM: 1IE710YM W HepaCTBOPHMMble OCHOBaHWUSI.
Homenknatypa ocHoBaHui. ®Pusnueckve W XUMHUYeCKHe CBOMCTBA OCHOBaHMHU. IlonmyueHue
OCHOBaHMI.

Kucnotel. Knaccudukanms kuciaor. Homenknarypa Kuciot. @usnyeckue U XUMAYECKHe
CBOMCTBa KUC/IOT. Psifi aktiBHOCTH MeTas/uioB H. H. bekeTtoBa. [TosiyueHue KUC/IOT.

Conu. HomeHknatypa cosieli. ®usnueckre U XuMHUUecKrde CBoMcCTBa coseil. [TonyueHue
coJieit.

'eneTHUecKasi CBA3b MeX/Y K/1aCCaMU HEOPraHUUeCKUX COeJMHeHUHN.

Xumuueckutl 3kcnepumeHm:

KaueCTBeHHOe OTpe/ielieHre COZiep>KaHusl KUC/IOPOo/ia B BO3/yXe, MoJlydeHue, coOupaHue,
pacro3HaBaHHWe W HW3yueHHWEe CBOMCTB KHCJIOPOZQ, HaOJoZieHue B3auMOJENCTBUS BeIIeCTB C
KHC/IOPOZIOM Y YCJIOBHSI BO3HUKHOBEHMS U TpeKpalljeHus1 ropeHusi (1okapa), 03HaKOMJ/IeHHe C
oOpa3liaMu OKCH/IOB W OIMCaHWe WX CBOMCTB, ToOJiyueHWe, cobOupaHHe, pacrio3HaBaHHE U
v3yueHre CBOMCTB BoOZoOpoja (TopeHue), B3auMOZEMCTBHe Bozopoja ¢ okcuaoMm Meau (II)
(BO3MO>KHO MCITI0/Tb30BaHKE BHZeOMaTepHasoB), HabmojeHre 00pa3iioB BellecTB KOJMYeCTBOM
1 monb, ucciefnoBaHre OCOOEHHOCTEM pacTBOPEHUS BEIeCTB C Pa3/IMYHON paCTBOPUMOCTHIO,
MPUTOTOB/IEHWE DPACTBOPOB C OMpeJeéHHOW MacCOBOW [0/el pPacTBOPEHHOIO BeIeCTBa,
B3aMMOJIEUCTBME BOJAbl C MeTa/ylaMM (HaTpueM M KasbleM) (BO3MOXXHO MCI0J/Ib30BaHUe
BH/leOMaTepUasoB), UCC/iefloBaHUe 00paslioB HeOpraHWUeCKHX BeleCTB Pa3/MUHbIX K/acCOB,
HaOJo/ileHre M3MeHeHHsT OKPAaCKd WHIWKAaTOPOB B PAaCTBOPAax KHUCJOT W IIe0uel, u3ydeHue
B3auMogencTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHMC/IOThI, KMCJIOT C MeTaJljlaMH,
peakiuii HeWTpaau3aluy, I0/lyueHWe HepacTBOPUMBIX OCHOBAaHWM, BbITECHEHUE OJ[HOTO
MeTaJsljia IpyruM U3 pacTBOpa COJIM, pellieHre SKCIIepUMeHTaIbHBIX 3a/iau 1o TeMe «BakHelime
KJIaCCbl HEOPraHUYeCKUX COeJUHEeHU».

ITepuoanueckui 3akoH U Ilepuoguueckas cucreMa XUMHYecKux 3jieMeHToB [I. H.
MenpeneeBa. CTpoeHre aToM0OB. XMMHU4YecKas CBfi3b. OKHC/IUTE/TIbHO-BOCCTAHOBUTE/IbHbIE
peaknuu

[TepBple MOMBITKA KjacCM(pUKALMKM XUMHUUECKUX 3jieMeHTOB. [loHsSTMe 0 rpynmax
CXOZHBIX 371eMEHTOB (1Lje/I0OYHbIe U 11]eJI0YHO3eMe/IbHble MeTasllbl, Fa/JloreHbl, MHEPTHBIE ra3bl).
DrieMeHTbI, KOTOpble 00pa3yroT aMmdoTepHble OKCHU/IbI U TUAPOKCUIBL.

[Mepyoanueckuii 3akoH. [lepuoanueckasi CUCTeMa XUMHUYeCKUX 3jemeHToB [, U.
MengeneeBa. KopoTkonepuosHasi W [JJIMHHOINeprojHas (opmbl [leproinryeckoil CHCTeMbI
XxumMuueckux seMeHToB [I. U. MengeneeBa. [lepuogel n rpynnel. PU3MYECKHMM CMBICIT
MOPSILKOBOIO HOMepa, HOMepOB Mepro/ia M IPYIIILI 3/IeMeHTa.

Crpoenue aroMoB. CocrtaB aromHbIX sgep. M3orombl. OsekTpoHbl. CTpoeHue
3/IEKTPOHHBIX 000/I0UeK aTOMOB TIepBbIX 20 XUMHUECKHUX 3/IeMeHTOB [leproiuuecKol CUCTeMbI
H. W. MenpeneeBa. XapakTepUCTHKa XWMHUUYECKOrO 3JIeMeHTa II0 ero TIOJIOKeHUI0 B
[Tepuoaunueckoii cucteme [. 1. MeHzeneeBa.



3aKOHOMEepPHOCTH U3MeHeHHs paJijiyca aTOMOB XMMUUECKUX 3/1eMEHTOB, MeTalJIMuecKux 1
HemeTasJTMueCKHX CBOMCTB M0 TPYIINaM U Iepruo/iam.

3Hauenue [leproanueckoro 3akoHa U Ilepuoanueckoid cCTeMbl XUMUYECKHUX 37IeMEeHTOB
JU1s1 Pa3BUTHSI HayKy U NpakTUKU. [1. 1. MeH/ieneeB — yuéHbIi U rpak/jaHUH.

Xumuueckasi ~ CBSI3b. KoBasneHTHast (onisipHasi ¥ HeTIOJIsIpHAs) CBSI3b.
OJ/1eKTPOOTPULIATEIbHOCTh XUMUYECKHUX 371eMeHTOB. VIoHHas CBA3b.

CreneHb  okuc/jaeHus. OKUCIUTEIbHO-BOCCTaHOBUTeNbHbIe — peakyud.  [Iporueccsl
OKMCJIeHUsI M BOCCTaHOBIeHUsl. OKUCUTeN U BOCCTAaHOBUTEIH.

Xumuueckutl 3kcnepumeHm:

u3yueHre 00pa3ljOB BeIeCTB META/VIOB M HEMeTa/VIOB, B3aWMOJEWCTBHe THIPOKCHZA
LJUHKa C pacTBOpaMU KWC/IOT U Iijefiouel, MpoBe/ieHHe OIbITOB, W/THOCTPUPYIOIIMX MPUMEepbI
OKHUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX Peaklvii (ropeHre, peakijuu pas3/ioyKeHusi, CoOeJUHEeHus).

Mescnpedmemuble ces3u

Peanu3anus MeXxnpeZMeTHBIX CBs3el NPU U3yUyeHUM XUMUU B 8 Kjacce OCYLLeCTBJISeTCS
yepe3 MHCIOMb30BaHWE KakK OOIIMX eCTeCTBEHHO-HAyUHBIX TIIOHATHM, TaK M TIOHSATHM,
SIBJISIFOLLIMXCS] CUCTEMHBIMU /1J151 OT/le/IbHBIX TIPeJIMeTOB eCTeCTBEeHHO-HAayYHOI'0 LIUKJ/Ia.

OOmue ecTeCTBEHHO-HAayuUHble TIOHSTHS: HAyuHbId (DaKT, THIIOTe3a, Teopusi, 3aKOH,
aHanM3,  CHUHTe3,  KJacCUUKALus,  TepUOAUYHOCTb,  HaOMIO/leHWe,  SKCIIepPUMEHT,
Mo/le/IMpOBaHKe, u3MepeHue, Mo/ieJlb, sIBJIeHUe.

dusnka: MaTepusi, aTOM, 3/eKTPOH, IIPOTOH, HEWUTPOH, WOH, HYK/IWJ, W30TOIbI,
PaJJM0aKTUBHOCTb, MOJIeKY/a, 37eKTPUUeCcKuil 3apsj, BellecTBO, Telo, 00bEM, arperaTHoOe
COCTOsIHME BelllecTBa, a3, (M3uyecKde BeJUUYMHbI, eJUHULbl U3MepeHUs, KOCMOC, IJIaHeThl,
3B€31b1, ComHIIE.

Buonorusi: ¢poTocunTes, apixanue, buocdepa.

leorpadus: armocdepa, ruzgpocdepa, MHUHepaabl, TOpHble TOPOJbIL, I0JIe3HbIE
VICKOT1aeMble, TOTIJIUBO, BOJJHbIE PeCYpPChI.

9 KJIACC

BemecTBo M XUMHYECKas peaKIusi

[Mepuoguueckuii 3akoH. Ilepuoguueckasi cucTeMa XWMUUeCKWX 3iemeHtoB [. U.
MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHWU CBOWCTB XMMHUYECKHUX
3/1eMEHTOB TepBbIX TPEX IepUO/IOB, Kalus, KaJbLdsl U UX COeJUHEHUM B COOTBETCTBUU C
T10/10)KeHeM 3/1eMeHTOB B [leprosiyeckoil cucteMe U CTPOEHUEM UX aTOMOB.

CTpoeHue BelljeCTBa: BHJbl XUMHUECKOW CBSI3U. TUMbl KPUCTA/UTMYECKUX PeIETOK,
3aBUCUMOCTh CBOWCTB BeIlleCTBa OT THUIMA KPUCTA/UIMYECKON DeIIETKM U BHUJA XHMHUUECKOU
CBSI3U.

Knaccudukanusi 1 HOMeHK/aTypa HeOpraHMuecKuX BelllecTB. XHWMHUYeCKHe CBOWCTBA
BeIlleCTB, OTHOCSAIIMXCSI K Pa3/MUHbIM K/lacCaM HeOpraHW4YeCKUX COeJUHeHHH, TeHeThuecKas
CBSI3b HEOPraHUUYeCKUX BellleCTB.

Knaccugukaiys XMMUUeCcKrX peakLUi 110 pa3/lMuyHbIM IIpHU3HaKaM (10 YMC/Iy U COCTaBy
YUacCTBYIOLMX B peakLUM BeLlecTB, M0 Tera0BOoMy 3(@deKTy, Mo H3MeHeHWIO CTereHei
OKHC/IeHWsST XMMHAYeCKUX 3/IEMEeHTOB, 10 0OpaTUMOCTH, MO Y4YacTHIO KaTanau3artopa). DK30- U
3H/I0TepPMUYECKHe peakLiiy, TepMOXUMHUYeCKHe YpaBHeHHsI.

[ToHsiTHE O CKOPOCTHM XUMHMUeCKO peakuuu. [ToHsiTe 00 0OpaTUMbIX M HEOOpATUMBIX
XUMUAYECKUX peakuusix. [IoHATHE O TOMOreHHbIX W TeTepOreHHbIX peakuusx. [loHsiTMe O
Karaiv3e. [loHsiTMe O XWUMHUUECKOM paBHOBecuHM. DaKkTOpbl, BIUSIOIIME Ha CKOPOCTh
XUMHAYECKOH peakl[MM U M0JI0KeHHe XMMUUeCKOr0 paBHOBECHS.



OKHC/UTEe/TbHO-BOCCTAaHOBUTE/IbHbIE  PeakLMH, 3IeKTPOHHBIA 0aaHC OKUCIWTETHHO-
BOCCTaHOBUTE/BbHOM peakiuu. CocTaB/eHVe ypaBHEHHWH OKHC/IUTE/bHO-BOCCTaHOBUTEIbHBIX
peakiyii C MCTI0/Ib30BaHHeM MeTOo/Ia 37IeKTPOHHOTO OajtaHca.

Teopust 3/1€KTPOIMTUUECKON JUCCOLMALMU. DJIEKTPOJIUThI M He3neKTpoinuThl. KaTroHsl,
aHUOHBbI. MexaHW3M [uCCOLMaly BellecTB C pa3/MYHbIMA BHUJAMM XUMUYECKOW CBSI3U.
Crenenb auccoruatiyuu. CusibHble U c/1abble 3/1eKTPOUTHI.

Peaki MOHHOTO OOMeHa. Y C/IOBUS MPOTEKaHUsI peakl[iii MIOHHOro oOMeHa, TMOJHbIe U
COKpalléHHble MOHHBbIE ypaBHeHusl peakiui. CBOMCTBA KMCJIOT, OCHOBAHUM U COJIed B CBeTe
Tpe/iCTaB/ieHnii 00 3/eKTPONUTHUECKON JAuccoraii. KauecTBeHHble peakiyd Ha HOHBIL.
[TonsiThe o rugposvse coneu.

Xumuueckuil 3kcnepumeHm:

O3HAaKOMJIEHHEe C MOJe/IsIMU KPUCTa/UIMYeCKUX pelISTOK HeopraHu4yecKuX BeLecTB —
MeTa/lJIOB U HeMeTa/yIOB (rpagura U anmasa), CAOKHBIX BellecTB (xyiopyuja HaTpus),
UCC/lefloBaHWe 3aBUCHMOCTH CKOPOCTH XMMMUECKOW peakLMd OT BO3/eHCTBUS pas3/IMuUHBbIX
(hakTOpOB, UCC/efloBaHUe 371eKTPONPOBOJHOCTY PacTBOPOB BeleCTB, IpoLecca AUCCOLMaLun
KWC/OT, Iesoyeld U cosmed (BO3MOXKHO MCII0/Ib30BaHWe BHJIe0 MaTepuasioB), IpOBe/leHue
OTBITOB, WITIOCTPUPYIOLMX TMPH3HAKW TPOTEKaHWsl peaklii MOHHOrO obmeHa (oOpa3oBaHMe
ocajilka, Bblle/leHHe Ta3a, oOpa3oBaHWe BOJbl), OMBITOB, W/ITFOCTPUPYIOIUX TPUMEpPbI
OKMCJIMTEeIbHO-BOCCTAHOBUTE/IbHBIX peaklui (rOpeHre, peakLUM pas/ioyKeHUs, COeJUHEeHMS),
pacrio3HaBaHWe HeOpraHUuYeCcKWX BeIlecTB C IOMOLbI0 KaueCTBEHHBbIX peakLUid Ha HOHBI,
pellieHue SKCIeprMeHTalbHbIX 3a/au.

HemeTa/sibl ¥ MX COe/JUHEHUA

OOmiasi xapakTepucTuKa rasoreHoB. OcCOOeHHOCTH CTpOeHHMsI aTOMOB, XapaKTepHbIe
cTerieHM OokucieHus. CTpoeHMe U (PU3MUeCKMe CBOMCTBA IIPOCTHIX BeIeCTB — TajOreHoB.
XuMHUUecKue CBOWCTBA Ha IpUMepe xJopa (B3auMOJelCTBHMe C MeTallaM{, HeMeTa/laMy,
uiesioyamu).  XsjopoBozopoh. ConsiHasi KWCAOTa, XWUMHUYEeCKHMe CBOWMCTBa, [O/y4yeHue,
npyuMeHeHue. JlelicTBHe Xyiopa U XJIOPOBOZOPO/A Ha OpPraHM3M uesioBeka. BaxHel1e X10puibl
Y MX HaxOX</leHre B TIpUpoJe.

OO6miast xapakrepyucTvka 37eMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpPOeHHsI aTOMOB,
XapakTepHble cTerneHM oOkucjieHus. CTpoeHHWe M (pU3MYeCKHe CBOMCTBA IPOCTHIX BeIeCTB —
KHC/I0pOZia U cepbl. AJUIOTPOITHbIe MOAM(UKALIMM KUCI0pPOJa U cepbl. XMMHUUYECKHe CBOWCTBA
cepel. CepoBOZIOPOZ, CTpOeHHWe, (U3MUeCKWe W XUMHUecKue CBOMCTBa. OKCHZBI Cepbl Kak
Npe/iCTaBUTe/NM KUC/IOTHBIX OKCHZOB. CepHasi KMC/IOTa, (U3MUecKue U XUMHUYeCcKhe CBOMCTBA
(obmme kak TpeACTaBUTENsT Kiacca KHUCIAOT U Creluduueckue). XUMUYeCKHe Ppeakivy,
Jle)kalie B OCHOBe TPOMBILUIEHHOTO Crocoba ToJyyeHusi CepHOM KUCIoThl. [IpumeHeHue
cepHOM KUCI0Thl. CO/M CepHOM KUC/IOThI, KAUeCTBEeHHAas peakLys Ha Cy/b¢aT-uoH. HaxoxgeHue
ceppl M €€ CoeJUHEHWM B TpuUpoJe. XHMHYECKOe 3arpsi3HEHHe OKpy’Katolleld cpefpbl
COeIMHEHUsIMUA Cepbl (KUC/IOTHBIE JOX/H, 3arpsi3HeHHe BO37lyXa U BOJOEMOB), CIIOCOObI ero
npe0TBpalLeHUsl.

OOmiasi xapakTepucTvKa 37eMeHTOB VA-rpymnmbl. OcoOeHHOCTH CTpOeHHsi aTOMOB,
XapaKTepHble CTeleHW OKWUC/AeHHs. A30T, pacnpocTpaHeHHMe B TIpUpofe, (usnueckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B npupoje. AMMUAK, ero pusnueckye 1 XuMuueckre
CBOWCTBa, To/yueHue U rpuMeHeHre. Coii aMMOHUS, UX (pU3MUeCKre U XUMUUecKre CBOMCTBaA,
npuMeHeHre. KauecTBeHHasi peaklysi Ha MOHbl aMMOHMS. A30THasi KMC/IOTa, €€ MoJiyuyeHue,
¢usmueckie M XuUMHUecKuWe CcBoMcTBa (0OIMe Kak TMpejACTaBUTeNsl Kjacca KHCJIOT W
cneyuguyeckre). Vcrnonb3oBaHue HUTPAaTOB W COJed aMMOHMS B KaueCcTBe MHHepasbHbIX



ynobpennii. XvMHUecKoe 3arpsi3HeHre OKPY’Karollel cpeJjbl Coe[UHEHUsIMU a30Ta (KHUC/IOTHbBIE
JIOXK/IM, 3arpsi3HeHHe BO3/yXa, MOuBbl U BOZ0EMOB). docdop, ammoTponHbie MoOAUPUKALIUA
docdopa, dusnueckre u xumudeckue cBoiictBa. Okcup docdopa (V) u dochopHas Kucaora,
¢usmueckie M XUMHUYECKHe CBOWCTBa, MosiyueHue. Vcriosnb3oBaHue ¢ocdaTtoB B KauecTBe
MUHepaJIbHBIX YA00peHUH.

OOmjasi xapakTtepuctvka 3yeMeHToB IVA-rpynmbl. OcoO0eHHOCTH CTPOeHHsI aTOMOB,
XapaKTepHbIe CTeNeHW OKHUC/IeHUs. YT/IepPOJ, a//IoTPOIHble MOU(HKAIU, paclipOCTPaHeHHe B
nipupoze, pusnueckre U XUMHUUECKHe CBOWCTBa. Aficopbuusi. KpyroBopor yrieposa B pUpo/e.
Okcuapl yrieposa, ux pusnueckue U XUMUYeCKHe CBOWCTBA, ZMCTBHE Ha >KUBbIe OPTaHU3MBI,
TIoTyuYeHre U TIpUMeHeHre. DKOJIoTHYecKue MmpobsieMbl, CBsi3aHHbIe ¢ OKCcHzoM yriepoza (IV),
rurnore3a ry100a/bHOTO TMOTeTUIeHUs K/IMMaTa, MTapHUKOBBIM 3(pQeKT. YTonbHas KUCI0Ta U eé
comu, ux (usnueckre W XUMHUYeCKUe CBOMCTBa, MoiydyeHuWe W rnpuMeHeHue. KauecTBeHHas
peakuyss Ha KapOoHaT-uoHbl. Vcmonb3oBaHuWe  KapboHaTOB B ObITY, MeJulIMHe,
TIPOMBIIIJIEHHOCTU U CeJTbCKOM XO035IHCTBe.

[TepBoHaua/sbHbIe TIOHSATHS 00 OpraHWYeCKWX BellecTBaX Kak O COeJUHEHHUSIX yriaepoja
(MeTaH, 3TaH, STW/eH, aleTW/IeH, 3TaHO/, TJMLepUH, YKCyCcHasi Kuciaota). IIpuponHbie
WCTOYHUKU YTJIeBOJOPOZOB (yrosjib, TIPUPOJHBIA ra3, He(Th), TPOAYKTbl UX TepepaboTKu
(6eH3uH), UX posb B OBITY U TIPOMBIIIIEHHOCTH. [ToHsATHe 0 OHMOIOrMYeCcKy Ba)KHBIX BelleCTBAX:
Xupax, Oeskax, yrieBojjax — M WX POJM B JKU3HU ueloBeka. MarepuasbHOe eJuHCTBO
OpraHuuecKrX ¥ HeOpraHMueckux CcoeJIMHeHU.

KpemHuii, ero ¢usnyeckue M XUMHUUYECKHe CBOMWCTBa, IOJlyueHHe W TIpUMeHeHHe.
CoemuHenusi kKpeMHusi B mipupogie. OOmue mnpezncraBieHusi o6 okcuzge kpemuus (IV) u
KpeMHHeBOM KucaoTe. CUIMKAThI, UX UCTIOb30BaHKe B OBITY, B IPOMBIIIJIEHHOCTH. BaykHeliime
CTPOMTe/bHbIe MaTepHasbl: KepaMHKa, CTeK/I0, LieMeHT, 0OeToH, xere3o00eToH. IIpoGsiembl
6e301acHOTO UCIO/Tb30BaHUSI CTPOUTETbHBIX MATEPUAJIOB B TIOBCETHEBHOM YKU3HM.

Xumuueckuti 3kcnepumeHm:

n3yueHue 0OpasL[0B HeOpraHWYeCckKUX BeIlecTB, CBOWCTB COJITHOM KUC/OThI, TIPOBe/ieHUe
KaueCTBEeHHBIX peakKLMii Ha XJIOPU/-MOHBI U Hab/ro/leHue TIPU3HAKOB UX TPOTeKaHWsl, OTbITHI,
oTpakaroiiye (Qu3nueckue ¥ XMMHUeCKHe CBOMCTBA rajoreHOB W UX COeJMHeHUN (BO3MOKHO
WCTI0/Tb30BaHre BHEOMaTepUasoB), O3HAKOMJIEHHEe C oOpasllaMd XJIOpHZOB (Ta/loreHUzIoB),
O3HaKomyieHWe C oOpa3ljaMu cepbl U €€ CcoefMHEHWSMU (BO3MOXKHO WCIT0/Ib30BaHHe
BUZIeOMaTepuasoB), HabmrofeHWe mpouecca OOyI/IMBaHWS —caxapa 07  JIeMCTBHUEM
KOHIIEHTPUPOBAHHOW CEPHOW KHUC/IOThI, U3yueHHe XUMUUECKUX CBOWCTB pa30aB/ieHHOW CepHOM
KWCJIOTHI, TIPOBeZIeHHe KaueCTBEHHOW peakLMM Ha Cynb(haT-uoH M Hab/ro/ileHre TIpH3HakKa eé
NPOTeKaHHusl, 03HaKOMJIeHHe C (pU3MUecKMMM CBOMCTBaMH a30Ta, ¢ochopa U UX COeAUHEHUM
(BO3MOYKHO MCIIO/Tb30BaHKe BU/IeOMaTepPUaoB), 00pasijamMy a30THBIX U POCHOPHBIX yA0OpeHuH,
rojsyyeHue, cobupaHue, pacrio3HaBaHWe U U3yueHWe CBOWCTB aMMHakKa, IIpoBefieHHe
KaueCTBeHHbIX peakluid Ha HWOH aMMOHHUsI U ¢docdaT-uOH M u3ydyeHWe TPU3HAKOB HUX
TpOTeKaHusl, B3aUMOJIEMCTBHEe KOHILIEeHTPUPOBAHHOM a30THOM KUCJIOThI C Mefibl0 (BO3MOKHO
WCTIO/Tb30BaHUe BH/IeOMAaTepyaioB), W3ydeHHe MOZesiel KPHUCTa/NTMYeCKUX DEIETOK ajMasa,
rpaduta, ¢ys/uiepeHa, O3HAKOMJIEHWE C TIPOLIeCCOM a/icOpOLMM  PaCTBOPEHHBIX BEIECTB
aKTUBHPOBAHHBIM YTJIEM U YCTPONCTBOM TPOTHBOTrasa, MoJiyyeHue, cobrupaHue, pacrio3HaBaHUe
W M3yuYeHHe CBOMCTB YIJIEKHC/IOTO ra3a, TIpOBeJieHHMe KaueCTBEHHBIX peakl[uii Ha KapOoHaT u
CWIMKaT-UOHbI UM W3y4yeHHWe TIPU3HAKOB MX TIPOTeKaHWs, O3HAKOMJIEHHWe C TMpOAyKLMen
CUJIMKATHOM TIPOMBILLIZIEHHOCTH, pellleHre SKCIepUMeHTa/IbHbIX 3a/jau 1o TeMe «BakHelne
HeMeTaslTbl ¥ UX COeIMHEeHUs».



MeTtanibl ¥ UX COeJUHEHUS

OOrmiasi xXapakTepyCTHKa XWMHUECKHMX S5/IeMEeHTOB — MeETa/UIOB Ha OCHOBAaHUM UX
nosioxxeHus B Ileproanueckoit cucreMe xumuieckux 3ineMeHToB [1. VI. MeHeneeBa U CTpoeHUs
atomoB. CTpoeHve MeTa/uloB. MeTta/iiueckass CBsi3b U MeTa/uIMuecKas KpHUCTa/idyeckas
peliéTka. ONeKTPOXUMUUECKWM PpsJi HamnpsykeHUH MeTannoB. Pusryeckue U XUMHUYECKUe
cBoricTBa MetasuioB. OO1ue criocobbl monydyeHusi MeTannoB. [1oHsATHE 0 KOPPO3UM MeTaslioB,
OCHOBHBIe CITOCOOBI 3alUTHI UX OT KOppo3un. CriiaBhl (CTaslb, UyTYH, JIOPaFOMUHUM, OpOH3a) U
UX TIpUMeHeHue B ObITY U TIPOMBIIILJIEHHOCTH.

[[TesiouHbIe MeTaIbL: TIOJIOKeHUe B [lepuorueckor cuCcTeMe XUMUYEeCKUX 37eMeHTOoB /1.
N. MeHjeneeBa, CTpoeHHMe UX aTOMOB, HaXxOXzeHUe B mpupoge. dusuueckre U XUMHUUYECKUe
CBOMCTBA (Ha NpuMepe HaTpus U Kanus). OKCUbI M THPOKCHU/bI HATPUs U Kanus. [IpuMmeHeHne
11]eJIOUHBIX META/IJIOB U UX COeIMHEeHUH.

[[TenouHO3emMeNibHbIE MeTa/llbl MarHUM W KanbLMii: mojoxeHue B [lepuoguueckoi
cucTteMe XuUmmuueckux ssieMeHTOB [I. M. MeHjeneeBa, CTpoeHWe UX aTOMOB, HaXOXK[eHWe B
npuposie. Pu3nueckre U XMMHUYECKHe CBOMCTBA MarHus M KasjablLusi. BakHelilve coeuHeHUs
KanbLys (OKCHZ, TUPOKCH/, COMn). JKECTKOCTh BOJBI M CITIOCOOLI €€ yCTpaHeHMs.

AmomuHui: nonoxenue B [lepuosuyeckol cucteMe XuUMHUeCKUx ssemeHTos 1. U.
MeHnpeneeBa, CTpOeHHe aToMa, HaxOXzeHUe B npupoze. dusnueckre U XUMAUYECKHe CBOMCTBA
antoMuHusi. AMdoTepHbIe CBOMCTBA OKCH/A U TUAPOKCHU/IA aJTFOMUHMUS.

Keneso: mnonoxenue B Ilepuoguueckoid cucteme XuMUYyeckux 3nemeHtoB [I. .
MeHpieneeBa, CTpOeHHe aToMa, HaxoXzeHue B npupoze. dusnueckrve U XUMUUYECKHe CBOMCTBA
kenesa. Okcuabl, rupokcuibl U cond xene3a (II) u xenesa (III), ux cocras, cBolCTBa U
TIOJTyYeHue.

XumuuecKuti 3kcnepumeHm:

O3HaKOMJ/IEHHe C o0pasllaMd MeTa//IoB W CIUIaBOB, WX (DU3UUYECKMMU CBOWCTBAMH,
V3y4yeHUe pe3y/bTaTOB KOPPO3UMM MeTalJIOB (BO3MOJKHO MCIIO/Ib30BaHWe BHeOMaTepHasosB),
0coOeHHOCTel B3aUMO/IEMCTBHSI OKCH/A KalbLUsl M HaTPUs C BOZIOW (BO3MOXKHO MCTIO/Ib30BaHNe
BH/leOMaTepuasaoB), MCC/e[loBaHHe CBOWCTB JKECTKOM BOJbl, Ipoliecca TOPeHHsl >Keje3a B
KUcaopoZe (BO3MOXKHO  KCIIO/Ib30BaHWE  BUJEOMaTepuasaoB), IPU3HAKOB  MPOTEKaHWs
KaueCTBEHHbIX peaklii Ha WOHbI: MarHusi, Kasblys, aJlOMUHUS, LIUHKA, >xene3a (II) u xenesa
(ITI), memu (II), Habmro/ieHre ¥ OMKMCAHKE TIPOLIECCOB OKpAIllMBaHWS TUIAMeHH WOHAMM HaTpHs,
Ka/usi ¥ Kasiblys (BO3MOXXHO KCIIO/Ib30BaHUE BHUeOMaTeprasioB), UCCejoBaHUe aM(pOTepHbIX
CBOMCTB TM/JJPOKCH/A aTFOMUHUS Y THAPOKCHA LIMHKA, PellleHre SKCIIepUMeHTaIbHbIX 3a7a4 I0
TeMe «BakHel111Me MeTasibl U UX COeIUHEHNS».

XuMHsA U OKpYyXawlas cpeja

BerjectBa 1 MaTepuranbl B MOBCeJHEBHOW >KM3HU uerioBeKa. besomnacHoe ucrnosib30BaHue
BellleCTB M XUMWUYECKMX peakUuil B ObiTy. [lepBas MOMOILb MPU XUMHUECKHUX OXKOraxX M
OTpaBJIeHHUSX.

XurMuryeckoe 3arpsi3HeHHe OKpY»Karolllel cpefibl (TipefiesibHasi JOMyCTUMasi KOHLeHTpaLusi
BelecTs, Aanee — [1/1K). Ponb Xxumuu B peliieHny 9K0/IOTHUeCKHUX Mpob/ieM.

Xumuueckuii 3kcnepumeHm:

n3yuyeHre 00pa3LoB MaTeprasoB (CTEK/IO, CII/IaBbl METaslJIOB, TIOJIMMEPHbIE MaTepHaIbl).

MeascnpedmemHuble cessu

Peanusanusi MeXXrpeIMeTHBIX CBsI3el MPU U3yUeHUM XMMHU B 9 Kilacce OCYILeCTB/ISeTCs
yepe3 WCMO/b30BaHHWE KaK OOIIMX eCcTeCTBeHHO-HAayUHbIX TIOHSITUM, TaK U TIOHSTUH,
SIBJISIFOLLIMXCSI CUCTEMHBIMHU /151 OT/Ie/IbHBIX [PeMeTOB eCTeCTBEHHO-HAaYUHOI' 0 L{UKJIa.



OO1e ecTecTBEHHO-HAyUHbIe TIOHATHS: HAyuHbIM (haKT, TUIOTe3a, 3aKOH, Teopus,
aHanM3,  CHUHTe3,  KJacCUUKALus,  TepUOAUYHOCTb,  HaOMIO/leHWe,  SKCIIepUMEHT,
MO/Ie/TMPOBaHKe, U3MepeHUe, MO/Ie/Ib, sIBIEHUe, TTapHUKOBbIN 3((deKT, TEXHOIOTYsA, MaTepUasbl.

du3vka: MaTepusi, aTOM, 3/E€KTPOH, IIPOTOH, HEWTPOH, WOH, HYK/WZ, W30TOIbI,
Pa/JM0AKTUBHOCTb, MOJIEKY/Ia, 3JEKTPUUECKUN 3apsii, TPOBOJHUKH, IOJYTTPOBOJIHUKH,
JV3NIEKTPUKH, (POTO3/IEMEHT, BEIeCTBO, Tel0, 00bEM, arperaTHOe COCTOSIHWE BeIeCTBa, ras,
pacTBOp, PACTBOPUMOCThb, KPUCTA/UTMUECKasi peINETKa, CIUIaBbl, (DU3UUECKHe BeTHUUHBI,
eIMHULIBI U3MepeHHsI, KOCMUYeCKOoe MPOCTPAHCTBO, TIaHeThl, 3B€3/1b1, CoJTHIIe.

buonorusi: dotocunTes, apixanue, Ouocdepa, 3KocHcTeMa, MUHEpabHbIE YA00peHUs,
MHUKDPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TTUTAaTe/IbHbIE BeIlleCTBa.

leorpadus: armocdepa, ruapocdepa, MUHepaibl, TOPHble TIOPOAbI, TI0JIe3HbIe
WICKOTIaeMble, TOTJTUBO, BOJJHbIE PECYPCHI.

INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJ/IBTATHI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHHsI TIPOTPAMMbI OCHOBHOTO 0OIriero o6pa3oBaHUs
JIOCTUTAIOTCS B XOZle 00yUYeHUs] XMMUHU B €ZJMHCTBE YUueOHOM M BOCTIUTATEIbHOU JIeSITeTbHOCTH B
COOTBETCTBUM C TPAJULIMOHHBIMHU  POCCUUCKUMHM  COLIMOKY/JbTYPDHBIMM U  JYXOBHO-
HPABCTBEHHBIMHU IIeHHOCTSIMH, TIPUHSTBHIMU B 00IlleCTBe TpaBWIaMH U HOpPMaMU TIOBeJleHUS] U
CIIOCOOCTBYIOT MpoLieccaM CaMOII03HaHKS, CAaMOPa3BUTHS U COLIMA/IM3aL[UM 00yJaroIXCsl.

JINUHOCTHBIE pe3yJ/IbTaThl OTPaXKAlOT TOTOBHOCTb OOYYarOIIMXCS DPYKOBOJCTBOBAThCS
CUCTeMOM TO3UTHUBHBIX LIEHHOCTHBIX OPUEHTal[Mil U paclllMpeHHe OIbITa AesTebHOCTA Ha eé
OCHOBe, B TOM UHCJ/Ie B UaCTH:

1) naTpUOTHUECKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOILLIEHUS K 0TeUeCTBeHHOMY KyJIbTYPHOMY, UCTOPUUYECKOMY Y HAYUYHOMY
Hac/euio, TIOHUMaHWs 3HAueHUsl XUMUUeCKOW HayKU B >KU3HM COBpPEMEeHHOro oOIlecTBa,
CTIOCOOHOCTH BJIaZieTh [OCTOBEPHON MH(OpMaIMeil 0 TepeioBbIX AOCTHXKEHUAX U OTKPBITHSIX
MHUPOBOW U OTeUeCTBEHHON XMMMWH, 3aMHTEPeCOBAaHHOCTH B HAyYHBIX 3HAHHUSX 00 yCTpOWCTBe
Mupa 1 obIrecTBa;

2) rpaXXJaHCKOro0 BOCTIMTAaHUSA:

Tpe/iCTaB/IeHUs] O COLMa/JbHBIX HOpMax M TpaBUIaX MEeXJIMYHOCTHBIX OTHOILIEHWN B
KOJIJIeKTHBe, KOMMYHUKaTHUBHOU KOMITETEHTHOCTH B 00111eCTBEHHO T10JIe3HOH,
yueOHOUCC/IeIOBaTeIbCKOM, TBOPUECKOW U [PYTMX BHAX [JesITe/lbHOCTH, TOTOBHOCTH K
pPa3HOO0Opa3HOI COBMECTHOM JIeITe/TbHOCTH TIPU BLITIOJTHEHUH YUeOHbIX, TT03HaBaTe/IbHBIX 3a7iay,
BBITIOJTHEHUM XUMHUECKUX SKCIIepUMEHTOB, CO3JaHUU YyueOHBIX TIPOEKTOB, CTpeM/IeHUs K
B3aMMOIIOHUMAaHUIO ¥ B3aUMOIIOMOILL[M B TIpoliecce 3Tod yueGHOU JiesTeTlbHOCTH, TOTOBHOCTH
OLIeHMBaThb CBOE TIOBeJleHMe U TOCTYNKU CBOMX TOBapulllell C TMO3ULMA HPAaBCTBEHHBIX U
TIPABOBLIX HOPM C YUETOM OCO3HaHUsI MOC/Ie[ICTBUM MOCTYIIKOB;

3) IeHHOCTH HAYYHOT'0 TMO3HAHUS:

MHPOBO33pE€HUECKWe  TIPe/ICTaB/JieHWs]T O  Bel[eCTBe M  XUMHUYECKOM  peakLuy,
COOTBETCTBYHOIIIE COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKUM U COCTaBJSIOLIME OCHOBY JJIs
MOHUMAaHUs  CYLU[HOCTA HAyyHOW KapTUHbI MHWpa, TIpe/CTaBieHUss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHSI MPUPO/IbI, B3aUMOCBS35IX UesloBeKa C TPUPOJHOM Cpefioid, O PO
XMMUHM B NM03HAHMU 3TUX 3aKOHOMEPHOCTeW;



ro3HaBaTe/lbHble MOTHUBBI, HarpaB/ieHHble Ha T0/lyueHHWe HOBBIX 3HAaHUM [0 XHWMHUH,
HeoOXxomuMble [yii OOBSICHEHHs HaAOJFOZIAeMBIX TIPOIIECCOB W SIBJIEHWH, IM03HABaTeTbHOM,
WHGOPMALIMOHHOM M UHUTATeIbCKOH KYJ/IbTYPbhl, B TOM UMC/Ie HABBIKOB CAMOCTOSITE/TbHON PAOOTHI
C yueOHBIMH TeKCTaMH, CIIPABOYHOM JIUTEPATypOH, AOCTYIMHBIMHU TeXHUUECKUMH CpelCTBAMU
MH(OPMaI[MOHHBIX T€XHOJIOTHM;

WHTepeC K 0OyueHMIO W TI03HaHWIO, JIt0OO3HATEeIbHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
camMoo0pa30oBaHMIO, TIPOEKTHOM M MCC/Ie/[0BaTebCKON [esiTe/TbHOCTH, K OCO3HaHHOMY BLIOODY
HarpaB/IeHHOCTH U YPOBHS 00yueHus B ja/ibHeHIIeMm;

4) dbopmupoBaHus Ky/JIbTYPhI 3i0POBbA:

OCO3HaHUe 1IeHHOCTU J>KW3HU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO,
YCTAHOBKM Ha 37I0pPOBbI 00pa3 >XW3HHW, OCO3HAaHUE TIOCTECTBUM WM HENpPUSTHE BPEIHBIX
NIpUBbIUEK (YyMOTpeO/IeHUs] anKorojs, HAapKOTUKOB, KYpeHHs), HeoOXOAWMOCTH COO/Ho/IeHus
npaBwI 0e30MacHOCTH TIpU OOpalljeHuM C XUMUYeCKHMHU Bell[eCTBaMH B OBITY U peaybHOU
JKU3HU;

5) TPyAOBOr0 BOCIIUTAHUS:

VHTepeC K MPaKTUUeCKOMY M3yueHHI0 Mpodeccuii U TpyZa pa3/inyHOro poja, yBakeHue K
TPyAy W pe3yabTaTaM TPY/JOBOU [eATebHOCTH, B TOM YKC/Ie Ha OCHOBe TpPUMeHeHUs
NPeJIMETHBIX 3HAHWM [0 XWMHUM, OCO3HAaHHBIA BBIOOD WH/UBUAYa/JbHOW TPAEKTOPUU
NIpO/IoJDKeHUs: 00pa30BaHUsI C yUYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XWUMUH,
00IIIeCTBEHHBIX WHTEPECOB U TOTPeOHOCTEM, YCITeIIHOM MpodecCHOHaNbHOM [eSITeTbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, FTOTOBHOCTb aZlalITUPOBAThCS B MpodeCcCUOHANTBbHOMN cpe/ie;

6) 3K0/10rMUecKoro BOCIMTaHUA:

9KO0JIOTHUECKH 1ie/iecoo0pa3Hoe OTHOILIEHWe K TIPUPO/Zie KaK MCTOUHUKY JKU3HHU Ha 3emiie,
OCHOBe eé CyIIleCTBOBaHUs, TIOHUMaHUe 1[eHHOCTU 3/0pOBOTO M Oe3omacHoro obpasza >KW3HH,
OTBETCTBEHHOE OTHOIIeHHWe K COOCTBEHHOMY (HU3UYeCKOMY U TICUXUYeCKOMY 3/I10POBBIO,
0CO3HaHUeE 1EHHOCTH COOJII0/IeHs TIPaBU/T Oe3011aCHOTo TOBeIeHus TIpy paboTe C BelljecTBaMH,
a TaK)Ke B CUTYaLIUsX, YTPOXKAIOLKX 3J0POBbIO U JKU3HU JTHO/Iel;

CMIOCOOHOCTU TIPUMEHATh 3HAHWS, TIOJyuaeMmble MPU W3YUYeHUU XUMHUH, [JiS pelleHus
3a/1a4, CBSI3aHHBIX C OKPY»Karollel TIPUPOIHOM CpeZioi, /1/isl TIOBBIIIIEHUS] YPOBHS 9KOJIOTHUECKOM
KYJIbTYpbl, 0CO3HaHUsI T7100a/bHOTO XapakTepa KO0JIOTUYeCKUX Mpo0sieM U MyTel UX pelieHust
MOCpe/ICTBOM METO/I0B XWUMHUH, IKOJIOTUUECKOTO MBIIUIeHHUS], YMEeHUsI PYKOBO/JCTBOBATbCS UM B
TI03HABaTe/IbHOM, KOMMYHUKAaTUBHOU U COLIMA/IbBHOU NTPAKTHKe.

METAIIPEAMETHBIE PE3YJIbTATbBI

B coctaBe MeTampeMeTHBIX pe3y/JbTaTOB BBIJENSIOT 3HauKMMble st (DOPMUPOBaHUS
MHUPOBO33peHUsT 00IIjeHayuHble TIOHATHS (3aKOH, Teopusi, MPHHILIMII, THIIOTe3a, (akT, CUCTeMa,
TIPOIIECC, SKCIIEPUMEHT M [IPYTO€.), KOTOPbIe HUCMO/b3YIOTCS B €CTECTBEHHO-HAYUHBIX YUeOHBIX
rpeiMeTaxX U MO3BOJISIIOT HA OCHOBe 3HAHWM U3 3TUX TIpeaMeTOB (JOPMHUPOBATh MpeCTaB/IeHe O
1[e/IOCTHOM HayyHOM KapTHHe MWpa, U YHUBepcasbHble yueOHbIe [eHCTBHUS (IT03HaBaTebHbIE,
KOMMYHHUKaTUBHbIe, PeryJsiTUBHbIE), KOTOpble obOecrieunBaroT (HOpMUPOBaHWE TOTOBHOCTU K
CaMOCTOSITe/TbHOMY TIJITAHMPOBAHUIO U OCYIIIeCTBIEHUIO YueOHOM /IeATeTbHOCTH.

ITo3HaBaTe/bHBIE YHHBepPCaIbHbIe yUeOHbIe JeiiCTBUS

Ba3oBbie jlornueckue JeMCTBUA:

YMEHUsI UCTOb30BaTh TIPUEMBI JIOTMUECKOTO MBIILIEHUs] TIPU OCBOEHWM 3HAHUM:
PacKpbIBaTh CMBICJI XUMWYECKUX TIOHATUM (BBIZE/ATh MX XapaKTepHble TIPU3HaKH,
yCTaHAB/IMBaTh B3aUMOCBS3b C JPYTUMH MOHSTHSIMH), UCIIO/Ib30BATh TOHATHUS /151 00BSICHEeHUS
OTAeNbHBIX (DaKTOB W sIBJIeHWM, BbIOMpAaTh OCHOBAaHUS W KPUTEpUM /i KiacCU(pUKaLUU



XUMUYECKUX BeIeCTB M XUMUUECKUX Peaklii, yCTaHaB/IMBaTh IPUUMHHO-C/Ie/[CTBEHHbIE CBSI3U
MeXy 00beKTaMU U3yUeHUs], CTPOUTh JIOTUUECKHE PAaCCYyKAeHUs (MHAYKTUBHbBIE, 1eIYKTUBHbIE,
TI0 aHAJ/IOTHH), /Ie/laTh BLIBOABI U 3aK/TIOUEHHS;

yMeHHe TPUMEHSTh B TPOL[eCCe TIO3HAHUS TMOHSATHS (TIPpeJMEeTHbIE W MeTarpe/MeTHbLIE),
CUMBO/IMUECKHE (3HAKOBBIE) MOJE/M, HCMO/b3yeMble B XWMHH, MPeoOpa30oBbIBAaTh IHPOKO
TipUMeHsieMble B XUMUU MOZe/TbHble TIPeJCTaB/eHuss — XUMUUeCKUM 3HaK (CUMBOJI 3jieMeHTa),
xUMudeckass ¢GopMmysa U ypaBHeHHe XUMHUECKOW peaki[u — TIpU pelieHur yuyeOHO-
MO3HaBaTe/NbHBIX 33/lad, C YYETOM OSTHUX MO/IeJIbHbIX TPE/CTaBJI€HUN BBISBISATD U
XapaKTepr30BaTh CYIIeCTBEHHbIe MPU3HAKU W3yuaeMbIX OOBEKTOB — XMMHUYECKHX BEIIeCTB U
XUMUUYECKUX peaKI[Ui, BbISB/IATh 00IUe 3aKOHOMEPHOCTH, TTPUYMHHO-C/Ie/ICTBEHHbIE CBSI3U U
MIPOTUBOPEUMS B U3yUaeMbIX MPOL[ECCAX U SBJIEHHUSIX.

Bba3oBble ucciejoBaTe/IbCKUe AelCTBUA:

yMEHHE WCIMO/b30BaTh MOCTaBJeHHbIE BOIMPOChI B KAaueCTBE WHCTPYMEHTA TO3HAHUS, a
TaKkke B KauyeCTBeé OCHOBBI [jii (DODMHDOBaHHUsSI THUIIOTe3bl TIO TIPOBEPKe TpPaBUIbHOCTH
BBICKA3bIBae€MbIX Cy’K/eHUM;

nprobpeTeHre OIMbITa TI0 TUIAHUPOBAHWIO, OPTaHM3allid W TIPOBEJIEHUI0 YUeHUYeCKUX
5KCIIEPUMEHTOB, YMeHHe HabJ/IFo/IaTh 3a X0/I0M TPOIiecca, CaMOCTOSITe/TbHO TTPOrHO3UPOBATh €ro
pe3y/nbTat, (OpMy/IUpPOBaTh O0OOIEHUS W BBIBO/LI MO pe3y/bTaTaM IPOBEAEHHOTO OIbITa,
WCC/IeJOBaHMsI, COCTaB/IATh OTUET O TIPO/[e/IaHHOM paboTe.

PaboTa c undopmarjueii:

yMeHHe BbIOMpaTh, aHATM3UPOBATh U UHTEPIPETUPOBATh MHGOPMALIMIO Pa3/IMUHBIX BU/IOB
¥ GopM Tipe/iCTaB/IeHNs], TIOJTyYaeMyt0 U3 pa3HbIX NCTOYHUKOB (HayUHO-TIOMYJISIpHast IUTepaTypa
XUMUYECKOTO COZIep>KaHus, CIpaBOYHble T0cobusi, pecypcbl VIHTepHeTa), KpUTHUECKU
OLIEHWBATb TTPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO WH(MOPMALIUIO;

yMeHHe TIPUMEHSITh Pa3/TMuHbIe METO/Ibl 1 3aIPOChI MPH TIOUCKe U 0TOOpe MH(OpMAaIuu 1
COOTBETCTBYIOIUX JIAHHBIX, HEOOXOAUMBIX [I7Isl BHITIOJTHEHUS] YUeOHBIX 1 TI03HABaTe/IbHBIX 3a/1a4
OTpeZie/IEHHOTO THWIA, TIPUOOpeTeHWe OmbITa B 00/1IaCTH WCIOIB30BaHUS WH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUM, OB/IaJZieHe KY/JIbTYPO aKTUBHOI'O MCITO0/Ib30BaHMSI Pa3/IMUHBIX
TIOMCKOBBIX CHCTEM, CaMOCTOSITeJIbHO BbIOMpaTh OMNTUMabHYI0 (OpPMYy Mpe/CTaB/IeHUsS
WHPOPMAaLIMM ¥ WUTIOCTPUPOBATh pelllaeMble 3a/jaud HeCT0KHBIMUA CXeMaMH, [JuarpaMMaMH,
apyruMu (opmMamu rpaduku U UX KOMOHHAI[USIMU;

yMeHHe WCTO/b30BaTh W aHA/IM3UPOBaTh B TIporiecce yueOHOM W MCCie/[0BaTebCKOMN
JesITeTbHOCTH MH(GOPMALIUIO O BJIUSTHUM TTPOMBIIIIEHHOCTH, CeTbCKOTO XO35MCTBA U TPAHCIIOpTa
Ha COCTOSTHHE OKPY’Karolllel PUPOJHOM Cpeibl.

KoMMyHHUKaTHBHbIE YHHBepPCa/IbHbIe yUeOHbIe [JeHCTBUA:

YMeHMsI 3aJaBaThb BOMpPOCHI (B Xoze Auanora W (WIM) JOUCKYCCHH) TI0 CYIIeCTBY
obcy>kzaeMoli TeMbl, (OPMYJIMPOBAaTh CBOW TIPEJJIOKEHHWST OTHOCHUTETHHO BBITIOTHEHUS
ripe/iJIoKeHHOU 3a/lauu;

YMeHHUsI TIPe/ICTaB/ISTh TI0JTyUeHHbIe pe3y/IbTaThl T03HABATeTbHOU JIeSITe/TbHOCTU B YCTHBIX
YW THUCbMEHHBbIX TeKCTax; /[eJlaTh TIPe3eHTal[Ui0 pe3yJ/IbTaTOB BBIOJHEHUS XUMHUYECKOTO
JKCriepuMeHTa (71abopaTOpHOrO OMbITa, JIabOpaTOpHOW pabOThl MO WCC/IeJOBAaHHIO CBOWCTB
BeIL[eCTB, y4eOHOTO TIPOeKTa);

yMeHUs1 yueOHOTr0 COTPYJHHUECTBA CO CBEPCTHMKAMH B COBMECTHOM TO3HaBaTebHOU U
WCC/IeJOBaTeTbCKON IeATeIbHOCTA TIPY PEeIeHVM BO3HUKAKOI[UX MPOo0JeM Ha OCHOBe yuéTa
00IIMX WHTEPEeCOB W COT/IAaCOBAHMS MO3UIMHM (00CY)KAeHUs, 0OMeH MHEHHMSIMH, «MO3TOBbIE



LITYPMbI», KOOPAUHALIMS COBMECTHBIX /IeiCTBUM, OIpe/ie/ieHre KPUTepHeB 0 OLjeHKe KauecTBa
BBITIOJTHEHHOM paboThI U ApyTHeE).
Pery/isTUBHBbIE YyHHBepCa/IbHbIe yUeOHbIe el CTBUS:
yMeHHe CaMOCTOSITeJTbHO OTpe/ieNiATh e/l JeaTelbHOCTH, TJIaHUPOBAaTh, OCYILeCTBIISATh,
KOHTPOJIMPOBAaTb U TIPU HE0OXOAWMOCTH KODPEKTHMPOBAaTb CBOIO [IesiTe/IbHOCTh, BbIOMpAaTh
HaubOonee 3¢deKTUBHbIE CMOCOObI  pelleHHsT yueOHBIX U TIO3HABATe/NbHBIX  3ajad,
CaMOCTOSITE/IbHO COCTaB/ISATh WM KOPPEKTHMPOBATh MpeJJ/IOKEeHHbIN aJrOpUTM JeUCTBUW TIpU
BBIMOJIHEHUM 33/laHUN C y4YETOM TIOJlyueHHWs] HOBbIX 3HaHWMH 00 wu3ydyaeMbIXx OOBEKTax —
Bell[eCTBaX W peaklusiX, OLleHWBAaTb COOTBETCTBHE TOJ/yUeHHOTO pe3y/bTaTa 3asBJeHHOU Liesy,
yMeHHe UCI10/1b30BaTh U aHaIM3UPOBaTh KOHTEKCTHI, TIpe/ijlaraeMble B YCIIOBUM 3a/laHUM.
IMPEAMETHBIE PE3YJ/IBTATHI
B cocraBe mnpeAMeTHBIX pe3y/bTaTOB 0 OCBOEHUIO 00s3aTe/lbHOTO COZlep>KaHus,
yCTaHOBJIEHHOTO JaHHOW (befepanbHONM paboueli mMporpamMMmoil, BbIZIEJIIOT: OCBOEHHBIE
o0yyarIMMUCS Hay4yHble 3HaHUs, YMEHUsi W CIrocoObl JeicTBul, crnenuduyeckre st
npeMeTHOM 00/1lacTh «XUMHsI», BUJbl [eSTeJBHOCTH TI0 TOJyUYeHHWI0 HOBOTO 3HAHHS, €ro
WHTepIIpeTaLyy, Mpeodpa30BaHUIO ¥ IPUMEHEHHIO B PAa3/TMUHBIX YUeOHBIX U HOBBIX CUTYaLIUsIX.
K xoHily obyueHus B 8 K/acce mpeMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [IOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTh ¥ 00YUArOIUXCST YMEHUIA:
® DpACKpbIBaTh CMBIC/I OCHOBHBIX XMMHUUECKUX TOHSITHUM: aTOM, MOJIeKyJa, XUMUUeCKUM
3/IeMeHT, TIPOCTOe BeLeCTBO, CJIO)KHOe BeIlecTBO, CMech (OfHOpOJHasi W
HEOJHOPOZHasl), BaJeHTHOCTb, OTHOCHTe/bHas aTOMHasi U MOJIeKYJIsipHasi Macca,
KOJIMUeCTBO BeIlecTBa, MOJb, MOJISIpHasi Macca, MaccoBas [0/ XHMHYEecKOoro
j/leMeHTa B COeJUHEHWH, MOJSIpPHBbIA 00BEM, OKCH/, KWC/IOTa, OCHOBaHWE, COJIb,
3/IeKTPOOTPULIATeTbHOCTh, CTeNeHb OKUC/IeHUs, XUMUUecKasl peakiusi, Kinaccudukariys
peaki[uii: peakijuu CoeJUHeHUs], Peakl[UK pa3/io>KeHusl, peakliy 3aMellleHus], peaki[u1
oOMeHa, 9K30- 1 H/[0TepMHUUECKHe PeakL[iH, TeIyIOBOU 3P eKT peaklyu, sapo aToMa,
3/IEKTPOHHBIM /IO aTOMa, aToMHas OopOuTasb, pafilyC aroMa, XUMHUUYecKasi CBSI3b,
TNoJisipHasi U HeroJsisipHasi KOBaJleHTHasi CBsi3b, MOHHAasi CBs3b, MOH, KaTWOH, aHWOH,
pacTBOp, MaccoBasi [0S BelllecTBa (TPOLeHTHasl KOHLIEHTPAL[|si) B PaCTBOPE;
®  WIIOCTPUPOBAaTh B3aUMOCBSI3b OCHOBHBIX XWMUUYECKHX TOHSITUU WU TIPUMEHSATb 3TH
TIOHSITHS TIPU OTNTMCAaHUM BeLLeCTB U UX MpeBpallleHnH;
®  JCMOJb30BaTh XHWMHUYECKYH0 CHUMBOJIMKY [iIsi COCTaB/ieHHsi (OpMy/ BeLeCcTB WU
YPaBHEHUH XUMUYECKHX peaklui;
® ompeesisiTh BaJEHTHOCTh aTOMOB 3/IEMEHTOB B OMHApHBIX COeJWHEHUsX, CTereHb
OKWC/IEHWs 3/IeMeHTOB B OWHAPHBIX COeAVHEHUsX, TPHHAJJIEKHOCTb BEILeCTB K
oTipe/ie/IEHHOMY KJjacCy coeJuHeHWH 10 QopMynam, BHJ, XUMHAYECKOH CBs3U
(KoBajieHTHasi U MOHHas) B HEOPraHUUeCKUX COeJUHEeHUSsIX;
® packpeiBaTb cmbica Ilepuoauueckoro 3akoHa . V. MeHpeneeBa: [eMOHCTPUPOBATh
MOHWMaHWe TepPUOJMUeCKON 3aBUCHMOCTH CBOWCTB XMMMUUYECKUX 371eMEHTOB OT WX
nosioxkeHusi B [lepuoguueckoil cucTeMe, 3aKOHOB COXpPaHEHUsI MacChl BeLeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO YueHUsi, 3aKOHa ABOra/ipo;
® omnuChiBaTh M XapaKTepu3oBaTh TabmuuHyto ¢opmy Ileprosnueckold CHUCTEMBI
XUMHUUECKUX 3JIEMEHTOB: pa3/iiuaTh TMOHSTUS «TJIaBHas moArpyrma (A-rpyrmma)» u
«nobouHast moarpynmna (b-rpymma)», Manbie UM OOJbIIME TIEPUO/bI, COOTHOCHMTH
o003HaueHus1, KOTOpble UMelOTCs B Tabimile «Ileproanueckasi CUCTeMa XUMHAUYECKUX
snemeHToB /. V1. MeHzeneeBa» C UUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMUUYECKUX 3/IeMeHTOB (COCTaB W 3apsifi siApa, oOlee YWUCIO 37eKTPOHOB U
pacripeie/ieHle MX IO 3/1eKTPOHHBIM CJIOSIM);

K/1acCUUIMPOBaTh XUMUUECKHe 37IeMeHThI, HeopraHuueckue BellleCTBa, XUMUUYeCKHe
peakiuu (10 YKMCIYy M COCTAaBY YYaCTBYIOL[UX B peaklUd BeIIeCTB, M0 TelJIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIHMe XMUMHWUeCKWe CBONCTBA BEIECTB Pa3/IAUHBIX
K/IacCoB, TIOATBepXKJasi OMWCaHWe T[pUMepaMU  MOJIEKY/SIPHbIX — ypaBHEHUM
COOTBETCTBYIOLLIMX XUMUYECKUX Peakiiuii;

MPOrHO3UPOBaTh CBOMCTBA BeIeCTB B 3aBUCHMOCTM OT UX KaueCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEeKaHUsI XUMUUeCKUX TIpeBpallieHUid B Pa3/IMUHBIX YCIOBUSIX;
BBIUUC/ISITH OTHOCUTETbHYI0 MOJIEKY/ISIPHYIO M MOJISIPHYHO MacChl BellleCTB, MaCCOBYHO
JIOJIF0 XMMHAYeCKOTo 3jieMeHTa 1o ¢opMyJie coeZIMHeHUs], MaCCOBYIO /I0JIF0 Bell|eCTBa B
pacTBope, MPOBOAUTh PAaCUETHI [0 YPaBHEHUIO XUMUUYECKOM peakivy;

MIPUMEHSATb OCHOBHbIE OTrepalii MbICIUTE/bHOU [1eATellbHOCTU — aHalu3 U CUHTe3,
cpaBHeHMe, 00001leHre, CUCTeMaTU3alnio, KIacCU(MUKAIUIO, BbIsIBJIeHHe TPUUUHHO-
C/IeJCTBEHHBIX CBsI3€il — [ijii U3yueHHUsl CBOWCTB BeIeCTB U XUMHUUECKUX peaklui,
eCTeCTBEHHO-HayuHble ~ METOZAbl  TO3HaHWUs  —  HaOofeHWe,  W3MepeHue,
MOZIeJIMPOBaHKe, SKCIIePUMEHT (peasibHbIN U MbIC/IEHHBIN);

C/lefioBaTh TIpaBU/IaM  T10/Ib30BaHUSI XUMHUECKOW TMOCy[od U j1abopaTOpHBIM
o0opy/ZioBaHMEM, a TakXe TMpaBwiaM oOpalljeHUsi C BelljeCTBaMH B COOTBETCTBUU C
VWHCTPYKLMSMU TI0 BBITIOJTHEHUIO 1a00paTOPHBIX XUMUUECKUX OTBITOB I10 TIOTYUeHUIO
1 cobupaHuio ra3o00pa3HbIX BellecTB (BOJOpOJa ¥ KUCIOPOAA), TIPUTOTOBJIEHUIO
pPacTBOPOB C OTpe/ie/IEHHON MaCCOBOM /jo/ieli paCTBOPEHHOTO BelleCTBa, MJIaHUPOBaTh
Y TIPOBOJUTH XMMHUYeCKHe SKCIIepUMEeHThI 10 pacrio3HaBaHUIO PacTBOPOB Ileioueit u
KUCJIOT C TIOMOIIIbIO UH/IUKATOPOB (JIakMycC, peHo(pTaienH, MeTUI0paHXX U ApyTyre).

K kon1y obyueHusi B 9 Kjiacce ripeZMeTHbIe pe3y/bTaThl Ha 0Aa30BOM YPOBHE OJDKHBI
OTpa)kaTh C(HOPMUPOBAHHOCTh ¥ 00YUarOIUXCST YMEHUIA:

PaCKpbIBaTh CMBIC/I OCHOBHBIX XMUMHWUECKUX TIOHSTUM: XUMUUYECKHUN 371eMeHT, aToM,
MoJIeKyJia, UOH, KaTUOH, aHUOH, MPOCTOe BellleCTBO, CJI0KHOe Bell[eCTBO, BaJIEHTHOCTD,
3/1eKTPOOTPULIATENIbHOCTb, CTEeHb OKHUC/IeHUSl, XUMHUUecKas peaklys, XUMUYecKas
CBsI13b, TEIUIOBOM 3(PeKT peaki[iu, MOJib, MOJIIPHBIA 00BEM, pacTBOP, 37EKTPOJIUTHI,
HE3JIeKTPOJIUThI, 3JIeKTPOJIUTHYECKass [IWCCOLUAIVs, peakl[i HWOHHOrO OOMeHa,
KaTajM3aTtop, XWMHUYeCKOe paBHOBecue, oOpaTUMble W HeoOpaTHUMble peaKlvH,
OKUCJIUTeTbHO-BOCCTAHOBUTE/IbHbIE  DeaklUM,  OKUC/IUTe/lb,  BOCCTAaHOBUTEJIb,
OKHCJIEHWe U BOCCTAHOBJIEHWe, a/lJIOTPOrusi, aM(OTepHOCTb, XUMHUUeCKas CBSI3b
(KOoBasieHTHasi, WOHHasi, MeTajuinyeckasi), KpPHUCTa//IMuecKasl peIléTKa, KOppo3us
METa/IJIOB, CIUIaBbl, CKOPOCTh XUMHUECKOW peaki[id, TIpefle/lbHO [JOMyCTUMast
koHUeHTpauus [1/1K BelijecTBa;

W/IIFOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMMUUECKUX TOHSITUM U TIPUMEHSITh 3TH
TIOHSITHSI TIPU OTMTMCAaHUU BeLLeCTB U UX MpeBpallleHn;

WCI0/Ib30BaTh XWUMUUYECKYH) CUMBOJIMKY [JIs COCTaBieHUs (OpMysn BellecTB U
yPaBHEHUM XUMUYECKUX peaklui;

orpefiesiiTh  Ba7leHTHOCTb U CTeleHb OKUCJIEHHWS XUMHUeCKUX 2JIEeMEeHTOB B
COeZIMHEeHUSIX PAa3/IMYHOr0 COCTaBa, TPUHA/IEKHOCTh BELLeCTB K OIpeJe/iéHHOMY
KJIacCy coefiuHeHUM 10 (opmysiam, BUJ XUMHUECKOW CBs3M (KOBaJieHTHasi, MOHHas,
MeTa/ll/IMuyeckasi) B HeOpraHMyeCcKuX COeJMHEHHsIX, 3aps[, HMOHAa M0 XUMHUUeCKOMn



dbopMmysie, xapakTep cpeJjbl B BOJHBIX PAaCTBOPAX HEOPraHWYeCKUX COeJUHEHWM, TUI
KPUCTA/IJTIMYECKOMN PelIETKU KOHKPEeTHOT'O BellleCTBa;

packpbiBaTh CMbIC [leproguueckoro 3akoHa [l. V1. MeHjeneeBa U 1€MOHCTPHUPOBATh
ero MOHUMaHHe: OTMChIBAaTh U XapaKTepu30BaTh TabaMuHylo Gopmy Ilepuoguueckoit
CUCTEMbl XWMWUUYECKHX SJ/IEMEHTOB: pa3/iMyaTh TOHATUS «IJlaBHasg mnoarpymnmna (A-
rpymmna)» u «mnobouHas mogrpymma (B-rpymma)», manbie ¥ Oosbllve TIepUOJH,
COOTHOCUTH 0003HaueHWs], KOTOpble WMEKTCS B TepUoAndeckol Tabmumie, C
YKMC/IOBBIMUA XapaKTepUCTUKaMU CTPOEHUsI aTOMOB XMMUUECKHUX 3/IeMeHTOB (COCTaB U
3apsij sipa, oblree UMCIIO 3/IEKTPOHOB U pacripe/ie/ieHre WX 10 37eKTPOHHBIM CJI0sIM),
00BSICHATL OOIIMie 3aKOHOMEDHOCTH B W3MEHEHWM CBOWCTB 3/IEMEHTOB U WX
COeIMHeHUM B TIpefiesiax MajbIX MePUOIOB U TJIaBHBIX MOATPYMM C YUETOM CTPOEHUS
HX aTOMOB;

K/IaCCU(PUIIMPOBAaTh XUMUUECKHe 37IeMeHThbl, HeOpraHuuecKue BelecTBa, XMMUUecKre
peakuM (M0 YMCAYy M COCTAaBYy YYaCTBYIOL[MX B peaklMd BeIecTB, M0 TelJI0OBOMY
3¢ dekTy, 10 U3MEeHeHUIO CTeTleHel OKHUC/IeHUsI XMMUUYeCKHX 3/IeMEeHTOB);
XapaKTepr30BaTh (OMUCHIBaTh) 00L[Me U creruduueckre XWUMUYECKHe CBOMCTBa
TPOCTHIX W CJIO’KHBIX BellleCTB, MOATBepK/asl OrvcaHue TIpUMepaMu MOJIEKY/ISIPHBIX U
HMOHHBIX YPaBHEHUM COOTBETCTBYHOIMX XMMUUYECKUX PeaKLvi;

COCTaB/ISITh YPaBHEHUsI 37I€KTPOJIUTHUUYECKON AUCCOLMALIMU KUCJIOT, 1e/Ioued U CoJjiel,
TOJIHbIe ¥ COKpAIl[éHHbIe YpaBHEHUS peakluii MOHHOro oOMeHa, ypaBHeHUs peaKlui,
MO/TBEPXKJAIOLMX CYLeCTBOBAaHWE TeHeTUYEeCKOW CBSI3M MeXJy BeleCcTBaMHu
Pa3/UUHBIX KaCCOB;

pacKpbIBaTh CYLIHOCTb OKHUC/JIUTE/IbHO-BOCCTAHOBUTEIBHBIX peakLyi TM0Cpe/iCTBOM
COCTaBJIEHUS 37IEKTPOHHOTO OaslaHCca ITUX peaKIvii;

MPOrHO3UPOBaTh CBOWMCTBA BeLeCTB B 3aBUCUMOCTH OT WX CTPOEHHs], BO3MOXXHOCTH
MPOTeKaHUsl XMMUUYEeCKHX MPeBPallleHU B Pa3/IMUHbIX yC/IOBUSX;

BBIUHC/ISITh OTHOCHUTE/IBHYIO MOJIEKY/ISIPHYH0 U MOJIIPHYHO MaccChl BellleCTB, MacCOBYHO
JI0JIF0 XMMHYECKOro 3j1eMeHTa 1o (hopMyJie coeZJMHEHMs], MaCCOBYIO JIOJIFO BelllecTBa B
pacTBOpe, TPOBO/IUTb PAaCUYEThI TI0 YpPaBHEHUIO XUMUUECKOW peakLiuy;

cobsoaTh TIpaBWIA  TI0/Ib30BaHUS XMMHUYECKOW TMocyod u  1abopaTOpHBIM
obopy/JoBaHHeM, a Takke TpaBWIa OOpalleHus C BeleCTBAaMU B COOTBETCTBUM C
WHCTPYKLUSIMH TI0 BBITIOJTHEHHIO TaD0PATOPHBIX XUMUUECKUX OITBITOB IO TTO/TyUeHHIO
¥ coOupaHuto ra3000pa3HbIX BellecTB (aMMHaKa M yTIeKHC/Ioro Ta3a);

MPOBOJIUTh PeaklyH, MOATBepPXKAalolre KaueCTBEeHHbI COCTAaB pa3/IMYHbIX BEIeCTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, OpoMuA-, MOoAWA-, KapboHaT-, docdar-,
CU/IMKaT-, CyJab(aT-, TUJPOKCUA-UOHbI, KAaTUOHbI aMMOHHS M HWOHbI MW3yYeHHbBIX
MeTaJ/IJIoB, TMPUCYTCTBYIOIME B BOAHBIX PACTBOPax HEOPraHUUeCKUX BeIlleCTB;
MPUMEHSATb OCHOBHbIE OTMepalii MbICIUTE/bHOU [1eATellbHOCTU — aHalu3 U CUHTE3,
cpaBHeHHMe, 0000IIeHHe, CHCTeMaTH3al[|i0, BbISIBJIEHHE TPUUYMHHO-C/Ie[CTBEHHBIX
CBs3€M — Ui U3yYeHHs CBOMCTB BeleCTB U XWMHUECKUX peakLui, eCTeCTBEeHHO-
HayuyHble MeETOZbl TI03HaHWs — HaOMoJeHWe, W3MepeHWe, MOJeTUpPOBaHNe,
5KCIIepPUMEHT (peasbHbIN U MBIC/IEHHBIN).



TEMATHUYECKOE IVNIAHUPOBAHUE

8 K/IACC
KonnyecTBo yacos
Ne HaumeHoBaHuUe pa3/ie/ioB U dnekTpoHHbIe (1{udpoBbIe)
KoHTpo/ibHBIE IIpakTH4yeckue
n/n TeM NPOrpaMmbI Bcero oOpa3oBaTe/IbHbIE PecypChl
paboThI paboThI
Pazpgen 1. IlepBoHava/ibHbIE XUMHUYECKHE TOHATUA
Xumusi — BakHasi 00/1aCTh

11 eCTeCTBO3HaHUA U 5 0 ) bubmuoreka IIOK

' MpaKTUUeCKOM JiesiTeTbHOCTU https://m.edsoo.ru/7f41837c

yesioBeKa

12 BeljectBa 1 xuMHueckue 15 1 0 bubmioreka LIOK

' peaximu https://m.edsoo.ru/7f41837¢

Wtoro no pasgeny 20

Pazpgen 2. BaxkHelne npejcTaBUTe/IM HEOPraHMUeCKUX BellecTB
21 Bosayx. Kucnopog. ITonsarue 6 0 0 bubmoteka LIOK

' 00 okcuzax https://m.edsoo.ru/7f41837¢c
99 Bogopoa.ITonsitue 0 Khc/ioTax 3 0 1 bubmoreka LIOK

' U CONsAX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [ToHsiTHe 06 c 1 1 Bbubmoteka LIOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBIE K/1aCCBbI 1 1 1 Bbubmoteka LIOK

’ HeopraHuyeCcKux coeIMHeHUN https://m.edsoo.ru/7f41837c

Wtoro no paspeny 30

Pa3pen 3. Ilepuopanueckuii 3akoH u Ilepuoguueckasi cucreMa XUMHUUecKUXx 3/1eMeHTOB [I. 1. Men/ienieeBa. CTpoeHHe aTOMOB.

Xyumnuueckas cBfizb. OKHC/IMTE/THBHO-BOCCTAHOBUTE/IHHbBIE pPeaKIuu



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

[MepuoguuecKuii 3aKOH U

31 [Teproguueckasi cuctema 7 bubmuoreka IIOK
’ XUMUUYeCcKux snemMeHTos /1. 1. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHre aToma
XuMHUYecKas CBA3b.
3.2 OkucuTeNbHO- 8 Bubnmorexa [JOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTE/IbHbIE pPeaKi[u1
bubmoreka IIOK
n 1
TOTO TIO PASAETY > https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpemsi 3 Bubmorexa OK
P P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



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

9 KV/IACC

KosinuecTBo yacoB JJIeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (judposBbie)
Ne n/m Kontponbusl | IIpakTHueckue
NMPOrpamMMbl Bcero oOpa3oBare/IbHBIE
e paboTbI paboTbI
pecypchbl
Pa3pen 1. BemjecTtBo 1 xXuMu4yeckue peaknuu
11 [ToBTOpEHMe U yriybeHre 3HAaHUN c 1 0 bubmoteka LIOK
' OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 3aKOHOMEPHOCTH XUMUUECKUX 4 0 0 BbubmoTeka LIOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 OJIEKTPOJIUTUYeCKas AUCCOLaLs. 3 1 1 bubmmoreka IIOK
' XHWMHUUeCKHe peakijiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no paspeny 17
Pazpgen 2. HemeTa/uibl M UX COeiUHEHMSI
51 OO0111ast XapaKTepUCTUKa XUMUYEeCKIX 4 0 1 bubmoteka LIOK
’ sneMeHTOB VIIA-rpymrsl. ['ajoreHst https://m.edsoo.ru/7f41a636
OO0111ast XxapaKTepUCTUKa XUMUUECKUX
2.2 snemeHTOB VIA-rpymnmnsl. Cepa u eé 6 0 0 bubmotexa IOK
' PyTIHRL. ©€p https://m.edsoo.ru/7f41a636
CoeJuHeHUsI
OO0111ast XapaKTeprUCTUKa XMMUYeCKUX
2.3 snemeHToB VA-rpynmnbl. A3oT, hochop u ux 7 0 1 Bubmmotexa IOK
' PYTHTBL. ’ P https://m.edsoo.ru/7f41a636
COeJJUHeHUsI
OO0r1ast xapaKTepUCTHKA XUMUYECKUX
2.4 snemMeHTOB [VA-rpymmsbl. Yraepog v 8 1 2 Bubmiorexa OK
. o by ] PoA https://m.edsoo.ru/7f41a636
KPEeMHUM U UX COeIMHeHUsT



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

WTtoro no pasgeny

25

Pazpgen 3. MeTta/iibl U UX COeJUHEHUS

. bubmoreka LIOK
3.1 Obuue cBoiiCTBa MeTanI0B 4 https://m.edsoo.ru/7f41a636
. bubnuoreka IIOK
3.2 BaykHeiiie MeTalibl U UX COeAMHEHUS 16 hitps://m.edsoo.rw/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpy)kawouias cpeja
4.1 BelniectBa 1 MaTepuasbl B KU3HU Ue/IOBEKa 3 Bubmmorexa [JOK
’ = p https://m.edsoo.ru/7f41a636
WNtoro no pa3zpeny 3
Pe3epBHOe Bpemsi 3 Bubmmotexa IOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IIOYPOUYHOE IVIAHUPOBAHUE

8 K/IACC
Ko/muecTBo yacos
Ne O/1eKTpoHHbIE H(POBbHIE
Tema ypoka KoHTposbHble | IIpakTHyecku
n/n Bcero oOpa3oBaTe/IbHBIE PeCypChI
paboThI e paboTbI
1 IIpeamet xumuu. Posib XUMUM B )KU3HU 1 0 0 bubnuoreka LIOK
yesioBeKa. Tesa v BellleCcTBa https://m.edsoo.ru/ff0d210c
2 [loHsiTHE O MeTOlaX MO3HAHUS B XUMUHU 1 0 0
[MTpakTrueckast pabota Ne 1 «IIpaBuia paboThI
bubmmoreka IIOK

3 B /1abopaTopyu ¥ MPUEMBI 00pallieHus ¢ 1 0 1

https://m.edsoo.ru/ff0d23dc
nabopaTopHbIM 000py/J0BaHUEM»

Yuctele BemjectBa u cMecu.CriocoObI

4 . 1 0 0
paszesieHus1 cMecei
[TpakTueckasi pabora Ne 2 «Pa3zenenue
N . bubmioTeka 1IOK
5 cMecel (Ha mprMepe OYUCTKU MTOBapeHHOU 1 0 1
https://m.edsoo.ru/ff0d28c8
COJIN)»
bub OK
6 ATOMBI U MOJIEKY/JIbI 1 0 0 nomorexa L
https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUUeCKHe 3/1eMeHThl. 3HaKu (CUMBOJIbI) 1 0 0 bubmioTeka 1IOK
XUMUYECKHUX 3TIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmoTeka LIOK
8 IT 1 0 0
POCTRIC 1 CTOIKHBIE BEIECTBA https://m.edsoo.ru/ff0d2a6¢c
bub OK
9 ATOMHO-MOJIEKY/IIPHOE yUeHue 1 0 0 nomorexa L

https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BelllecTB.
10 Xumuueckasi popmysa. BaneHTHOCTb aTOMOB 1 0 0
XUMHUYECKHUX 3/IeMEHTOB

bubmmoreka LIOK
https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d210c

OTHocHuTe/NbHAst aTOMHasl Macca.

bubmmoreka IIOK

11
OTHOCHUTe/bHasE MOJIEKYJ/ISIpHAsi Macca https://m.edsoo.ru/ff0d323c
1 MaccoBast 107191 XMMHAUYeCKOro 3/1eMeHTa B Bubmioreka IIOK
COeIMHEHUU https://m.edsoo.ru/ff0d227e
13 Komnuectso Berjectsa. Mosib. MosnsipHast bubmmoreka LIOK
macca https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XuMuyeckue sIBJIeHus. Bbubmmoreka LIOK
Xumuyeckasi peakLjus https://m.edsoo.ru/ff0d37fa
15 [Ipy3Haku ¥ yc10Bus NMPOTEKaHUs XUMUYECKUX bubmmoreka IIOK
peakiuii https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEeHHsI MacCChl BellleCTB. bubmmoreka IIOK
XuMHUUeCKre ypaBHeHUs https://m.edsoo.ru/ff0d3b88
17 Boluncienus KouecTBa, Macchl BelljeCcTsa 1o Bubmioreka IIOK
yPaBHEHUSIM XUMUYECKUX peaklui https://m.edsoo.ru/ff0d5708
Knaccudukanys XxuMuuecknx peakLyn
18 (coe I/IHClZ:HHHu a3J/I0’KeHUst 3a1\lZe Ke]-:-II/IH Bubmorexa LIOK
A P ’ . ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
19 M. B. JIOMOHOCOB — YUéHBIN-3HLIUK/IONEJUCT. bubmioTeka 1IOK
O0o006111eHre ¥ CCTeMaTH3alys 3HaHUH https://m.edsoo.ru/ff0d40c4
20 KonTponbHast pabota Nel o Teme «BeitrjecTBa bubmmoreka IIOK
1 XUMHAUECKUE PeakLin» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecs raszos. Cocras Bo3zyxa.
21 Kﬂcﬁ}; 0Jl — 3JIEMEeHT U IPOCToe BeAyECTBO Bubmiorexa LIOK
poA p M ) https://m.edsoo.ru/ff0d448e
O30H
du3nueckre U XMMUUeCKre CBOMCTBa
bubmmoreka IIOK
22 KUCI0po/ia (peakijuy OKUCIeHUs], TOPEHUeE).

ITonsiTHe 00 OKCHaxX

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d323c

Crioco0bbI 1osiyueHUst KUC/IOPOZa B

bubmmoreka IIOK

23 6 .
S1ADOPATOPHH H TTPOMBIILIEHHOCTH https://m.edsoo.ru/ff0d497a
IIpumenenue kucioposa
TennoBoii 3pdeKT XUMUUECKOM peakiiu,
24 TIOHSITHE O T(i)(bMOXI/IMI/IHECKOM paBHeuHI/II/I Bubmaotexa OK
P P ’ https://m.edso0.ru/ff0d4790
9K30- U IHAOTEPMUUECKUX PeaKIUAX
ToruBo (HedTh, yrosb U MeTaH).
25 3ar H3H€I—EI/I€CI];OB yXa Croco0bI <)ero Bubmiotexa OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
ripeIOTBpall[eHUsT
ITpakTrueckast pabora Ne 3 1o Teme
26 «[TomyueHue u cobupaHye KUC/I0po/ia Bubmorexa [IOK
Y . P poA, https://m.edsoo.ru/ff0d4ae2
v3yueHue ero CBOMCTB»
27 Bopopos — snemMeHT U IpoCToe BellecTBo. bubnumoreka LIOK
HaxoxzaeHve B npupoze https://m.edsoo.ru/ff0d4dd0
)8 dusnueckue U XUMUYeCcKre CBOMCTBA Bubmoreka IIOK
Bozopoga. [Ipumenenune Boopoza https://m.edsoo.ru/ff0d4dd0
bubmoTeka [IOK
29 II
OFATHE O RUCIIOTAX 1 COTIAX https://m.edsoo.ru/ff0d50d2
bubmioTeka 1IOK
30 C 9) )
1oco6kl To/lyueHusi BOA0OPOAaA B jabopatopuu hitps//m.edsoo.r/F0d4ddo
ITpakTrueckasi pabota Ne 4 1o Teme
31 «[TonyueHue ¥ cobupaHre BOJOpOAA Bubmiorexa OK
y v P AOPOAR, https://m.edsoo.ru/ff0d4{42
v3yyeHue ero CBOMCTB»
bubmioTeka 1IOK
32 Mo i 00BEM ra3oB. 3akKoH ABO 0
JAPHBII ODBEM [A30B. SAKOH ABOTAAP https://m.edsoo.ru/ff0d542e
Brrurcienusi o00béMa, KOTMUeCTBa BelecTBa
bubmioTeka 1IOK
33 rasa o ero u3BeCTHOMY KOJINUeCTBY Bell|eCTBa

um 00BEMY

https://m.edsoo.ru/ff0d55a0
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Bbrurcienust 06bEMOB ra30B 0 ypaBHEHHUIO

bubmmoreka IIOK

34 eaKI[M{ Ha OCHOBe 3aKOHA 00BEMHBIX
peart . https://m.edsoo.ru/ff0d5708
OTHOLLIEHW} Ta30B
35 ®du3nueckKre U XUMHUUYeCKUe CBOMCTBA BO/IbI Bubmiorexa OK
A https://m.edsoo.ru/ff0d587a
bubmoreka LIOK
36 Coctap ocHoBaHMH. [ToHSTHE 00 MHAMKATOpaX
A P https://m.edsoo.ru/ff0d59e2
Bopga kak pactBoputens. HackiijeHHble 1
37 HEIfaCbI epHHbIe paCTBo bl MaIfCOBaﬂ oISt Bubmmorexa TIOK
. P pPI- A https://m.edsoo.ru/ff0d5b40
BellleCcTBa B pacTBOpe
ITpakTrueckasi pabora Ne 5 1o Teme
38 «[IpurotoB/ieHre pacTBOPOB C OMNpe/ie/IEHHOM Bubmiorexa OK
P . - P p PeA https://m.edsoo.ru/ff0d5eba
MacCCOBOM [i0Jieli paCTBOPEHHOTO BellleCTBa»
39 KontposnbHast pabota Ne2 1o Teme «Kuciopog. Bbubmioreka IIOK
Bogopoza. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, Knaccudukaius, bubmmoreka IIOK
HOMeHK/IaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue U XMMHUUeCKUe CBOUCTBA
bubmioTeka [IOK
41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEePHbBIX
https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHOBaHUs: COCTaB, K/laccu(uKaiys, bubmioTeka 1IOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0d67ca
43 [TonmyueHne u XuMHUeCKHe CBOMCTBA Bubmioreka IIOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanys, bubmmoreka IIOK
HOMeHKJ/IaTypa https://m.edsoo.ru/ff0dfee2
. Bubmioreka IIOK
45 [TonyyeHue v xuMHUUeCcKrie CBOUCTBA KUCIOT

https://m.edsoo.ru/ff0dfee2
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Conu (cpeHMe): HOMEHK/IaTypa, CrIoCOObI

bubmmoreka IIOK

46 .
O/Jy4YeHUsl, XUMUYeCKHre CBONMCTBA https://m.edsoo.ru/00ad9474
[Mpaktrueckast pabota Ne 6. Perienue
47 9KCIIepUMEeHTa/IbHBIX 3a/au I10 TeMe Bbubmioreka IIOK
«OCHOBHBI€ KJ/IaCChl HEOpraHUYeCKux https://m.edsoo.ru/00ad9b7c
coeZIMHEeHUM»
48 I'eneTnueckas CBA3b MeXXy Kjiaccamu Bubmioreka LIOK
HeOpraHuueCcKux CoeMHeHUN https://m.edsoo.ru/00ad9a50
bubmmoreka IIOK
49 O6o61eHre 1 cucTemMaTH3arus 3HaHUH
. H https://m.edsoo.ru/00ad9cb2
50 KonrpossHast paboTa Ne3 1o Teme "OCHOBHbIe Bubmioreka IIOK
KJIaCChl HEOPraHWYEeCKHUX COeIMHeHUN" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIacCU(PUKALIUN
bubmioTeka 1IOK
51 XUMUYeCKUX 3/1eMeHTOB. [IoHATHe o rpynmnax
https://m.edsoo.ru/00ad9ffa
CXOJJHBIX 3/IEMEHTOB
[Teproanueckuii 3akoH u [leproanueckas
bubmioTeka 1IOK
52 cHhCcTeMa XUMHUUeCKux 3ieMeHToB /. U.
https://m.edsoo.ru/00ada52c
MeHngeneeBa
53 [Tepuofpl, rpymIibl, NOATPYIIIILL Bubmiorexa IOK
PHOZEL, TYTIHEL, TOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CocTaB aTOMHBIX fep. bubmioTeka 1IOK
W3oTorsl https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHBIX 000J/I0UeK aTOMOB
55 snemeHTOB [lepuoauyeckoii cuctemsl . I Bubmiorexa IOK
proA o https://m.edsoo.ru/00ada6bc
MeHpeneeBa
XapakTeprCTrKa XMMUUeCKOr0 3/1eMeHTa 110
N Bubmioreka IIOK
56 ero rnosioxkeHuto B [leproguueckoir cucreme /1.

W. MeHpeneeBa

https://m.edsoo.ru/00ada824
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3HaueHHe HepI/IO,ELI/IquKOFO 3dKOHa [Jid

bubmmoreka IIOK

57 pa3BHTHH flayKI/I u npaktuku. 1. 1. MenzeneeB 1 hits:/m.edsoo.ru/00adad6e
— YUY€HbIW, Mearor v rpakJjaHuH
=8 OJIEKTPOOTPHULIATE/IbBHOCTh aTOMOB 1 bubmmoreka IIOK
XUMHUECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
4! 1
>9 OHHas XMMHIHecKas CBA3b https://m.edsoo.ru/00adac34
60 KoBasieHTHasa noJisipHas XMMUUYecKasl CBSI3b 1 Enmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHTHas Hero/sspHast XUMUUecKasi CBSI3b 1 Bubmiorexa LIOK
p https://m.edsoo.ru/00adaab9
bubmoTeka 1IOK
62 C 1
TEHEHE OKMC/IEHUA https://m.edsoo.ru/00adae28
63 OKUCTUTe/TLHO-BOCCTAaHOBUTEJILHBIE PeaklInu 1 Butmiorexa [IOK
peaxt https://m.eds00.ru/00adb076
bubmmoreka IIOK
64 O 1
KUCTITETH M BOCCTAHOBHTEH https://m.edsoo.ru/00adb076
65 KonrpossHast paboTa Ne4 o Teme «CTpoeHue 1 Bubmioreka IIOK
aToMa. XUMUUecKast CBA3b» https://m.edsoo.ru/00adb486
66 [ToBTOpEHMe no Teme « XMMHUUECKasi CBA3b. 1 Bbubmioreka IIOK
OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHbBIE PEAKLIUK» https://m.edsoo.ru/00adb33c
bubmmoreka IIOK
67 Pertienyie pacueTHBIX 3a1a4 1
p A https://m.edsoo.ru/00ad9cb2
. bubmoreka LIOK
68 HToro OK. 1
TOTOBBIM ypOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME
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9 KVNIACC

Ko/muecTBo yacos JJIEKTPOHHBIe
Ne Jara nu¢poBbIe
Tema ypoka KontposbHbie | IIpakTuuecku
n/n Bcero u3ydeHus | oOpa3oBaTeIbHBIE
padoThI e paboTbl
pecypchbl
[Tepriognueckuii 3akoH. Ileproanueckas
1 CUCTeMa XUMUYeCKUX 3yieMeHToB [1. U 1 0 0 BuGmiorexa [JOK
o https://m.edsoo.ru/00adb59e
MenHpeneeBa
3aKOHOMEpPHOCTH B M3MeHeHUU CBOMCTB
2 XMMHUYECKHUX 3/IEMEHTOB MePBbIX TPEX 1 0 0 Bubmiorexa [JOK
P P https://m.edsoo.ru/00adb6b6
Nepuo/ioB

3 Krnaccudukaiys 1 HoMeHK/IaTypa 1 0 0 bubmmoreka LIOK
HeopraHuuyecKUXx BellecTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMrU4eCckor CBSI3U U TUTTbI 1 0 0 bubmmoreka LIOK
KPUCTA/VIMYECKUX PeIIéTOK https://m.edsoo.ru/00adbac6
KonTponbHas pabota Nel 110 Teme

5 «[ToBTOpEHUEe U yriayb/ieHre 3HaHUM 1 1 0
OCHOBHBIX pa3ziesioB Kypca 8 kiacca»

6 Knaccudukarys XuMAYecKrx peakLyi mo 1 0 0 bubmmoreka IIOK
pas/IMYHbIM NPpU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsiTHe 0 CKOPOCTH XUMUUECKOW peakKLvu.

7 [ToHsiTHe 0 TOMOTEeHHBIX U reTepPOreHHbIX 1 0 0 Bubmiorexa [JOK

P https://m.edsoo.ru/00adbe9a
peakLusxX
[ToHsiTHe 0 XUMHUUECKOM PaBHOBECHU.
3 @DaKTOpbl, BAUAOLLE HA CKOPOCTh 1 0 0 Bbubmioreka IIOK

XUMHUECKOH peaKLKr U I10JI0KEHHUE
XUMHNUYECKOI'0 pdBHOBECHUSA

https://m.edsoo.ru/00adc28c
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OKuC/IMTeIbHO-BOCCTAHOBUTETLHBIE

bubmmoreka IIOK

«HonyquHe COJISTHOM KHCJIOTBI, U3y4YeHHre

9
peakLuu https://m.edsoo.ru/00adcade

10 Teopust 3/1eKTPOMTUUECKOM JHCCOLIMALINN. Bubmioreka IIOK
CusbHble U c/1abble 371eKTPOIUTHI https://m.edsoo.ru/00adcd68

11 WoHHbIe ypaBHeHUs peakiyiii Bubnmorexa TIOK

yp beaxn https://m.edsoo.ru/00add448
XYMUUeCKre CBOMCTBA KUCJIOT U OCHOBaHUH
12 B CBeTe Mpe/icTaB/ieHu 06 Bubmaorexa OK
PeA . https://m.edsoo.ru/00add5d8
3/71eKTPOJIUTUYECKON AUCCOLIMALIUMI
XrMHUUeCKre CBOMCTBA COJIeH B CBeTe
13 TIpe/ICTaB/IeHUl 00 37IeKTPOTUTUUECKOH Bubmaorexa OK
PeA P https://m.edsoo.ru/00add8b2
JMccoLaluu
14 [TonsiTHe o rugpoM3e comneut Bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bubmmoreka IIOK
15 O6o0111eHNe ¥ CUCTeMaTH3alMsl 3HaHUH
. H https://m.edsoo.ru/00addd12

16 [MTpakTrueckast pabota Ne 1. «Pemienue Bubmioreka IIOK
3KCIIepUMEeHTaIbHbBIX 3aJau» https://m.edsoo.ru/00addbfa
KonrposnbHast pabota Ne2 o Teme

17 «DJIeKTPOJIMTAYeCKast JUCCOLMALs Bubmiorexa OK

P A LA, https://m.edsoo.ru/00addecO
XUMHUUeCKUe peakLjuu B paCTBOpax»

18 OO61masi XapakKTepyCTHKA r'ajIoreHoB. Bbubmorteka IIOK
XrMHUUeCKre CBOMCTBA Ha MpPUMepe Xj1opa https://m.edsoo.ru/00addfe2
XmnopoBogopo . CoissHass KUCIOTa,

POBOAOPOA . bubmoTeka LIOK
19 XVMHUYeCKHre CBOMCTBA, [10J/lyYeHue,
https://m.edsoo.ru/00ade104
TIpUMeHeHre
20 [TpakTrueckast pabota Ne 2 110 Teme bubmoTeka LIOK

https://m.edsoo.ru/00ade348
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eé CBOUCTB»

Briuncnenus mo YPAaBHEHUAM XUMHUUECKHUX

21 eakLIWii, eC/TM OJIMH W3 peareHToB /laH B Bubmaorexa OK
beaKtid, A P A https://m.edsoo.ru/00ade488
130BITKe

oy OO0r11ast XxapakTepuCTUKa 1eMeHTOB VIA- bubmmoreka LIOK
CPYIIIIbI https://m.edsoo.ru/00ade64a
AnnotponHble MOAU(UKALIMY CEPBI.

P AP R N P . bubmioTeka [IOK
23 HaxoxzeHuve cepbl U eé coeJUHEHUN B
N https://m.edsoo.ru/00ade64a
nipupoje. XuMruyecKre CBOMCTBA Cepbl

24 CepoBofiopo/;, CTpoeHue, husnueckre u bubmioTeka LIOK
XUMUUEeCKHUe CBOMCTBa https://m.edsoo.ru/00ade802
Oxkcupp! cepbl. CepHasi KUC/IOTA,

25 (r3nueckre U XMMHUYeCKHe CBOKCTBa BuGmiorexa [JOK

’ https://m.edsoo.ru/00adea28
TIpUMeHeHre
XVMHUUeCKUe peakLjiy, jie)kalljie B OCHOBe

%6 TIPOMBIILIZIEHHOTO CTIocoba ToJiyueHust bubmmoreka IIOK
CepHOM KMCJIOThl. XMMHUUEeCKOe 3arpsi3HeHne https://m.edsoo.ru/00adec8a
OKpY>Karolllel cpe/ibl COeIMHEeHUSIMU CepPbl

97 BrIuricieHue MaccoBo# /1011 BbIXOZa bubmmoreka LIOK
TPOAYKTa peakLiuu https://m.edsoo.ru/00adec8a
OO6r1asi xapakKTeprCTHKa 31eMeHToB VA-

)8 rpynmsl. A30T, pacripocTpaHeHue B Bbubmoteka IIOK
npupoze, hpusnyeckre 1 XMMUUYeCcKue https://m.edsoo.ru/00adeea6
CBOWCTBA

79 AMMHak, ero ¢pusnueckrie U XuMuyeckue Bbubmorteka IIOK
CBOMCTBA, MOJIyYeHHe U pYMeHeHHue https://m.edsoo.ru/00adf004

30 [TpakTrueckast pabota Ne 3 110 Teme bubmioTeka 1IOK

«HOIIy‘lEHPIE dMMMdKd, U3yUeHHe ero

https://m.edsoo.ru/00adf180
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CBOUCTB»

A30THasi KMCIOTa, eé hr3ndyecKue 1

bubmmoreka IIOK

31
XUMHYEeCKUe CBOWCTBA https://m.edsoo.ru/00adf306
Vcnonb3oBaHre HATPATOB U COJIEN
39 aMMOHUA B KaueCTBe MUHepaIbHbIX bubmmoreka LIOK
yaobpeHuii. XuMHUUecKoe 3arpsi3HeHue https://m.edsoo.ru/00adf518
OKpYKarolllel cpefibl COeIMHEeHUsIMU a30Ta
®ocdop. Okcug docdopa (V) u pochopHas
bubmioTeka LIOK
33 KUCJI0Ta, (U3nUYecKre U XuMHuUecKue
. https://m.edsoo.ru/00adf68a
CBOMCTBA, TIOJIyYeHue
Ncnonb3oBanue ochaToB B KauecTBe
34 MHUHepaJIbHBIX yA00peHui. 3arpsisHeHe Bubmiorexa IOK
P _ yAoop - oarp https://m.edsoo.ru/00adfc20
TIPUPO/IHOM cpefibl hocdaTamu
35 Yrnepog, pacripocTpaHeHue B [IpUpoje, bubmmoreka IIOK
(bu3nyeckre ¥ XMMHUUeCcKre CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupapl yriepoja, ux pusnyeckve u
36 XUMHYEeCKUe CBOMCTBa. DKOJOrnyecKye bubmmoreka IIOK
TIpo06JieMbl, CBsI3aHHbBIE C OKCHU/IOM yTJiepoja https://m.edsoo.ru/00adfebe
av)
bubmmoreka IIOK
37 YTro/ibHas KUCIoTa U eé CoJiu
https://m.edsoo.ru/00ae006c
[MpakTryeckast pabora Ne 4 1o Teme
38 "[losiyyeHue yryieKucsoro rasa Bubmiorexa IOK
y y ) .\ https://m.edsoo.ru/00ae027e
KauecTBeHHasi peakiiysi Ha KapOOHaT-HOH
[TepBOHaUa/IbHBIE TIOHSATHUS 00
39 OpraHvuYeCcKHX BellleCTBax Kak O Bubmaorexa OK
b a https://m.edsoo.ru/00ae054e
CoeIMHEeHUSIX yTJiepo/ia
40 Kpemnuit 1 ero coefyiHeHust Bubmioreka IIOK
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https://m.edsoo.ru/00ae080a

[Mpaktryeckast pabora Ne 5. PeiieHne
9KCIIepUMeHTa/IbHbIX 3a/iau 110 TeMe

bubmmoreka IIOK

41 -
«BakHeU11Me HEMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COeIUHEeHHSI»
KontponbHast pabora Ne3 1o Teme
42 «BakHel1111e HeMeTaslJIbl U UX Bubmmorexa TIOK
https://m.edsoo.ru/00ae0el18
COeIUHEHHUSI»
OO0r11ast XapaKTepUCTHKA XUMUYECKUX

43 3/7IeMeHTOB — MeTa//IoB. MeTasuinueckas Bbubmioreka IIOK
CBSI3b U MeTa/llInUecKasi KpUCTa/lJInyecKast https://m.edsoo.ru/00ae103e
peiiéTka. ®usnueckre CBOKMCTBA MeTaJlJIOB
XrMHUUeCKre CBOMCTBA METaJl/IOB.

44 OJIEKTPOXUMUYECKUM Psifi HaTIPSHKEeHUM Bubmmorexa TOK

P pAA P https://m.edsoo.ru/00ae1156
MeTaJlJIOB
OO61mue criocoObl MOTyYeHHsT MEeTaJIIOB.

45 CruiaBbl. BerunciieHys 1o ypaBHeHUAM Bbubmoteka IIOK
XUMHYECKUX PeakLy, eciiv OUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COZEPKUT TIPUMeCH

bubmioTeka LIOK

46 [TouaTue o KOppo3uM MeTaJIOB
https://m.edsoo.ru/00ae1278
bubmmoreka LIOK

47 eJ/I0YHbIe MeTasl/Ibl
m https://m.edsoo.ru/00ae14b2

48 OKcUAbl U TUAPOKCUBI HATPUS M Kaus Bubnmorexa TIOK

A AP A P https://m.edsoo.ru/00ae14b2

49 [ITenoyHO3eMe ibHbIE MeTalIbl — KalabLMi U Bubmioreka IIOK
MarHum https://m.edsoo.ru/00ael5e8

50 Baxknetiiive coeJuHeHUs Kabl[ys bubmmoreka IIOK
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51 O06o006111eHMe ¥ cUCTeMaTH3al[|sl 3HaHUH
bubmmoreka IIOK
52 JKécTKOCTh BOJbI U CTIOCOOLI €€ yCTpaHeHUsT
A yerp https://m.edsoo.ru/00ae1886
[TpakTuueckasi pabora Ne 6 110 Teme
53 "JKECTKOCThL BOJBI U METOJBI eé Bubmorexa IOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHeHUst
N Bubmioreka IIOK
54 AnroMuHUM
https://m.edsoo.ru/00aelc64
o5 AmM@oTepHble CBOKCTBa OKCHA U Bubmioreka IIOK
TAIPOKCH/A https://m.edsoo.ru/00aelc64
bubmmoreka IIOK
56 Keseso
https://m.edsoo.ru/00ae1d86
57 Oxcuppl, TupoKcuAbl U conu xkenesa (II) u bubmmoreka IIOK
xenesa (IIT) https://m.edsoo.ru/00ae35e6
58 O6o0111eHrEe ¥ CUCTeMaTH3alvsl 3HaHUH
[MpakTnueckast pabota Ne 7. Perienue
bubmioTeka [IOK
59 9KCIIepUMEeHTa/IbHBIX 3a/ia4 I10 TeMe
. https://m.edsoo.ru/00ae3de8
«BakHelile MeTasuibl U UX COeAUHEHUsI»
BbruricsieHus Mo ypaBHEHUSIM XUMUUECKHX
eak1[1ii, eC/ii OJVH U3 peareHToB /laH B
60 E36]:E"Ke WU CO 'qe )KI/IT];I)'I umecu ) Bubmiorexa OK
AP u P ' https://m.edsoo.ru/00ae1750
BbruricsieHust MacCoOBOM /1071 BbIXOJa
MIPOAYKTA peakiuu
61 O06o00611eHre ¥ cCTeMaTH3alMs 3HaHUH
62 KontponbHast pabota Ne4 1o Teme
«BakHel11e MeTalibl U UX COeIUHEHUS»
63 BeliecTBa 1 MaTepurasbl B IOBCeIHEBHOU bubmmoreka IIOK



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8

JKU3HH YHe/IOBEeKa

https://m.edsoo.ru/00ae3f50

64 XHMUUeCKoe 3arpsi3HeHre OKpy Katolei 1 bubmmoreka IIOK
cpefbl https://m.edsoo.ru/00ae4270
65 Ponb xvMuu B pellieHUd 5KOJI0TUYeCKUX 1 Bbubmoreka IIOK
npobJiem https://m.edsoo.ru/00ae4270
66 [ToBTOpeHue no Teme «HemeTtasibl U UX 1 bubmoteka IIOK
COeIUHeHUS» https://m.edsoo.ru/00ae0d0a
67 [ToBTOpeHue o Teme: «MeTasibl U UX 1 Bubmioreka IIOK
COoeJUHEeHUs» https://m.edsoo.ru/00adb33c
. bubmuoreka LIOK
68 141 . 1
TOTOBBIM YPOK https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a

YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IbBHOI'O
ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

- Xumus, 8 knacc/ I'abpuensia O.C., Octpoymos U.T'., CnagkoB C.A., AKi[uoHepHOe 00I1IeCTBO
«M3parenbctBo «IIpocBerenvie»

-Xumus, 9 knacce/ T'abpuensia O.C., Octpoymos WU.T'., Cnagkor C.A., AKIIMOHepHOe 00IIeCTBO
«M3parenbctBo «IIpocBerenvie»
-Tab6sunpl: Tlepuoauueckast cucTeMa XUMHAYeCKUX 3emeHToB /1. U.

MenpeneeBa, Tabmija paCTBOPUMOCTH, 3/IEKTPOXUMUUECKUU PsiJ] HaNPSDKEeHUST

MeTaJ/l/IOB

METOJUYECKHUE MATEPUAJIBI V11 YUUTEJIA
Xwumwst. 8-9 kmacchl. ba3oBbIii ypoBeHb. MeTouuecKre peKOMeHJaluy K yueOHuKam

Iabpuensana O.C., Octpoymoa W.I'., CnagkoBa C.A. - M.: [Tpoceemjenue, 2023-81c

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET

Poccurickas snekTpoHHas 1mkKona,_ https://resh.edu.ru

bubmioteka LIOK, https://urok.apkpro.ru/



https://resh.edu.ru/




