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INIOACHUTEJIBHASA 3AIINCKA

[lporpaMMa MO XUMHU Ha YPOBHe OCHOBHOTO o0irero o6pa3oBaHUs
CcoCTaB/ieHa Ha OCHOBe TpeOOBaHMII K pe3y/bTaTaM OCBOEHUSI OCHOBHOM
oOpa3oBaTe/nbHONM  MpOrpaMMbl  OCHOBHOTO ob1iero oOpa3oBaHus,
ripesictaBieHHbix B @I'OC OO0, a Takke Ha OCHOBe deziepaabHOM paboueii
MporpamMMbl BOCIIUTaHUSI M C YUETOM KOHIIEMIUM TIperojiaBaHusi yueObHOro
nmpegMeta «XWMHs» B 00pa3oBaTe/NIbHbIX — OpraHU3alusix PoccuiicKoi
DepepaLyu.

[TporpamMma 1Mo XUMHM AAET Mpe/CTaBieHUe O Liefsx, obIeil cTpaTeruu
0o0yueHUsi, BOCIUTAHUSI U Pa3BUTHSI OOYYAKOIUXCsS CpeAcTBaMU y4yeOHOro
rpeaMeTa,  yCTaHaB/AMBaeT  o0si3aTeslbHOe — TMpeIMETHOE  COZlepP)KaHue,
rpefycMaTpuBaeT pacrpejie/leHue ero rno KjaccaM M CTPYKTypPUpPOBaHHe IO
paszielaM U TeMaM TIpOrpaMMbl [0 XUMHHU, OIpefessieT KOIUUYeCTBeHHbIe U
KayeCTBeHHbIe XapaKTepUCTUKU coZlep>KaHus, PEKOMEHYEeMYO
MOC/Ae[IOBaTeIbHOCTh M3YUYeHUsS XUMHUU C YUETOM MEXIIpeJMEeTHbIX U
BHYTDHUITPEIMETHBIX ~CBsi3el, JIOTHKA y4ueOHOTo TMporiecca, BO3pPaCTHBIX
ocobeHHOCTel 00yuaroIuxcsi, orpejesnseT BO3MOXHOCTH TIpeaMeTa st
peanu3ariuu TpeOOBaHUM K pe3y/ibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTe/IbHOU
MIpPOrpaMMbl Ha YPOBHE OCHOBHOT'O 0011jero oO6pa3oBaHusl, a Takke TpeboBaHMA
K pe3yibTaTaM OOyueHWs XMMHM Ha YPOBHe Iiejieli W3ydeHHs TipeMeTa U
OCHOBHBIX BH/IOB yueOHO-TIO3HaBaTe/bHOM JesiTeTbHOCTU 00yuarolierocs o
OCBOEHHIO yUeOHOTO CO/IepP>KaHUs.

3HaHMe XUMHU CJIY>XKUT OCHOBOM [Jii (POPMHPOBAHUSI MUPOBO33PEHUS
00yuJaroILerocs, ero rpe/CTaB/eHUN 0 MaTepUabHOM eZIMHCTBE MHUPA, BaXKHYHO
poJib UrparoT (hopMUpyeMble XUMUeW Mpe/iCTaB/AeHUsI O B3aWMOIIpeBpallleHUsIX
SHEPruv U 00 SBOJIIOLIMKM BELIeCTB B MPUPOJE, O MyTsX PeLieHus rI00anbHbIX
npo6/ieM yCTONUMBOrO PasBUTHsI Y€JIOBEUECTBA — ChIPbEBOM, SHEPreTUUYeCKOH,
TIUILeBOM 1 KOJIOTMUeCKOU Oe301acHOCTH, Mpo0/ieM 3/[paBOOXPaHeHUsl.

N3yueHune Xxumuu:

CMOCOOCTBYeT —peanu3aliid  BO3MOXKHOCTeH [iIsl  CAMODa3BUTUS WU
dbopMUpOBaHUsl KYJAbTYpbl JIMYHOCTH, €& obijeli u  GyHKIHOHATbHOU
rpaMOTHOCTY;

BHOCHT BKJIaJ] B JOPMHpOBaHHE MBIIIJIEHUSI U TBOPUECKUX CITOCOOHOCTEH
00yYarIMXCsl, HABLIKOB MX CaMOCTOSITe/TbHON yueOHON JesTeTbHOCTH,
9KCTIepUMEHTANbHBIX W HWCC/IeJOBAaTe/IbCKUX YMEHHM, HeoOXOAWMBbIX KakK B
MOBCeJHEBHOM JKU3HH, TaK M B MPO(ECCMOHAIbHOM JesTeIbHOCTH;

3HAKOMHUT CO CIelU(UKON HAyYHOTO MBIIIEHUs], 3aK/a/bIBaeT OCHOBBI
L[eJIOCTHOTO B3IJIila Ha eJWHCTBO TMPUPOJAbI M YeJIOBeKa, SBJISAETCA
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUM €CTEeCTBEHHO-HAYUHOW TPaMOTHOCTU
00yUaroIuXCs;

crocoOcTByeT (hOpMUPOBAHUIO [IEeHHOCTHOT'O OTHOIIIEHHUsI K eCTeCTBeHHO--
HayyHbIM 3HaHUsIM, K TpPUpPOJle, K UeJIOBeKy, BHOCUT CBOM BK/Iaj, B
9K0JIorMuecKoe obpa3oBaHre 00yUYarOIUXCS.

JlaHHbIe HarpaBjeHWs B 00yYeHUH XUMHUKU 00eCrieunBaroTCs CrieliuuKoin
cofep>kaHusi yueOHOTO TIpeaMeTa, KOTODBIM SIB/SIETCS  TeAaroruuecku
a/IarTUPOBAHHBIM OTpakeHHeM 0a30BOM HayKW XUMUU Ha OTpeZie/IEHHOM JTarie
eé pa3sBUTHS.

Kypc XxvMuu Ha ypoBHE OCHOBHOTO 0011jero o6pa30BaHUsi OPUEHTHPOBaH
Ha OCBOEHHWE OOYYalOIIMMUCA CUCTEMBI TIepPBOHAYAJbHBIX TOHSATHH XUMUH,



OCHOB HEOpPraHWYeCKOW XMMUU U HEKOTOPBIX OT/e/IbHbIX 3HAUMMbIX MOHSITHUN
OpraHhYeCKOU XWUMUHU.

CTpyKTypa Ccofiep>KaHusi MPOrpaMMbl TI0 XMMUK C()OPMUPOBaHa Ha OCHOBE
CUCTEeMHOr0 MoAxo/a K eé uzyuyeHuto. Coziep)kaHue CK/Ia/IbIBAaeTCsl U3 CUCTEMBbI
MOHATUA O XUMUUYECKOM 3j7ieMeHTe M BeIljeCTBe U CHUCTeMbl TOHSITHU O
XUMHUeCKor peakid. O0e 3THM CHUCTEMBbI CTPYKTYPHO OpraHM30BaHbI I10
MPUHLIUMY TOCAe[0BaTe/TbHOTO Pa3BUTHsI 3HAHWW Ha OCHOBE TEOPETUUYECKUX
rpe/iCTaB/IeHU Pa3HOTO YPOBHSI:

- aTOMHO-MOJIEKY/ISIPHOTO yUeHUsT KaK OCHOBBI BCET'0 eCTeCTBO3HAHUS;

- Ilepuognueckoro 3akoHa [I. M. MeHgeneeBa Kak OCHOBHOI'O 3aKOHa
XUMUHU;

- y4eHUs1 O CTPOEHUM aTOMa U XUMUUYEeCKOU CBSI3Y;

- TpeAcTaB/eHUH 00 3/eKTPOTMTUUECKON AWCCOI[HAI[MM BEIeCTB B
pacTBOpax.

TeopeTnueckrie 3HaHUSI pacCMaTpPUBAKOTCS HA OCHOBE SMIMPUUECKU
MOYUYeHHbIX U OCMBIC/IEHHBIX (DaKTOB, Pa3BUBAIOTCS TOC/IE€[0BATENbHO OT
OJHOTO yPOBHS K [PYroMy, BBINOMHAS (YHKIUA OOBSICHEHUS U
MPOTHO3UPOBAaHUsI CBOWCTB, CTPOEHHUS U BO3MOXXHOCTEM MPAKTUUYECKOTrO
MPUMEeHeHUs U TIOTyUeHUs U3y4aeMbIX BeleCTB.

OcBoeHre TMpOTrpaMMbl TI0 XUMHH CHOCOOCTBYyeT (HOPMUPOBAHMIO
Mpe/CTaB/eHUs] O XUMHUUECKOW COCTaBJISIOIIeNM HAyuyHOM KapTWMHBI MHpa B
JIOTHKe eé CUCTEMHOU NMPUPO/bI, LIEHHOCTHOTO OTHOILLIEHUSI K HAYUHOMY 3HaHUIO
Y MEeTO/IaM TMO3HaHUs B HayKe. M3yueHHe XUMUW MIPOUCXOAUT C TIPUBJ/IeYEHHEM
3HaHUN W3 paHee HW3yUeHHBIX YueOHbIX TipeaMeToB: «OKPYKaroIUi MHUD»,
«buomnorus. 5—7 Knaccbl» U «PU3MKA. 7 K/1acc».

[Ipy wu3yyeHMM XWMUM M[POUCXOAUT (POPMUpPOBAHUE 3HAHWW OCHOB
XUMWUECKOM HayKM Kak o007acTh  COBPEMEHHOTO  eCTeCTBO3HAHUS,
MpPaKTUYeCKON [esATeJIbHOCTA ue/ioBeKa M KaK OAHOT0 U3 KOMIIOHEHTOB
MHPOBOM Ky/bTYphl. 3alaua y4ueOHOrO TpefiMeTa COCTOWUT B (hOPMHpPOBaHUH
CUCTeMbl XMMUUECKHUX 3HAaHUW — BaKHEWILIWX (PAKTOB, MOHSTHW, 3aKOHOB U
TEOPETUUECKUX TIOJIO’KeHUH, [JOCTYITHBIX 0O00OIIeHN MUPOBO33PEHUECKOTO
XapakTepa, si3blka HayKH, B TIPUOOII[eHUM K HayUHbIM METOZaM TIO3HaHUs MPH
W3yUeHUM Bel[eCTB U XUMHUYECKUX peakiud, B (JOpPMUPOBAaHUU U pa3BUTHHU
MO3HaBaTe/IbHBIX YMEHWM YW WX TMpPUMEHeHWH B yueOHO-TT03HaBaTebHON U
yueOHO-UCCIeJOBaTe/TbCKON  [IesiTeTbHOCTH, OCBOEHHW TpaBUI 0e30MacHOro
oOpalljeHus C Bell[eCTBaMH B TIOBCEJHEBHOU JKU3HHU.

[lpy wW3yyeHMM XWMHWM Ha YPOBHe OCHOBHOTO 001iero o6pa3oBaHUs
Ba)KHOe 3HaueHHe MpHoOpesy Takue 1ie/H, Kak:

- (opMHUpOBaHWE WHTE/JIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30oBaHUI0, COTPYAHUUYECTBY, CAMOCTOATETLHOMY TIPUHATHIO PellleHuH,
criocoOHOM a/[anTUPOBATHCS K OBICTPO MEHSFOIIIMMCST YCIOBHUSIM JKU3HHU;

- HampaB/eHHOCTh O0OydeHHss Ha CHCTeMAaTU4YecKoe MpHOOIeHMe
00yuaroIuxcs K CaMOCTOSITeJTbHOM TT03HABaTe/IbHOM [JIesiTe/TbHOCTH, HayUHBIM
MeTO/]aM TI03HaHUs, (POPMHUPYIOIIMM MOTHBAI[UIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMUHU;

- obecrieyeHue yCJIOBUH, CII0COOCTBYIOIIUX TIPUOOpEeTEHHTO
0OyuaroI[UMHUCS  OIbITa  pa3HOOOpa3HOW  [eATeNbHOCTH, TO3HAaHUA U
CaMOITI03HaHMSI, K/IHOUEBBIX HaBBIKOB (K/IHOUEBBIX KOMITETEHLIUM), HMEHOIIUX
YHUBepCa/IbHOe 3HaueHue /151 Pa3/TMYHbIX BUZOB esITeTbHOCTH;

- dopmupoBanue 00Iel (HYHKIMOHAJLHOM W eCTeCTBeHHO-HayUHOU
IPaMOTHOCTH, B TOM UHCJe YMEHWM OOBACHATL W OLIEHWBATh SIBJIEHUS



OKDY’KArOLL|er0 MUPA, MCII0/Ib3Ysl 3HAHUS U OIBIT, MOJTyUeHHbIE TIPU M3YyYeHHH
XVMHUH, TIPUMEHATH WX TPU PeIleHn! HpO6J‘[EM B TIOBCEJIHEBHOW >KU3HU U
TPY/IOBOM [leATe/TbHOCTY;

- (dopmupoBaHre y o0Oyuarol[UXCcs TyYMAaHUCTAYECKHUX OTHOIIEHWH,
MOHVMAaHUS 1[€HHOCTH XWUMHWUECKUX 3HAaHWM [/ BBIPAOOTKH 3KOJIOTUYECKU
11e71eC000pasHOro MoBe/leHUss B ObITY U TPY[OBOH [€ATESbHOCTH B LEJIAX
COXpaHeHUs1 CBOEro 3/J0POBbsI U OKPY>Katolliei MpUPOIHOM Cpe/ibl;

- pa3BUTHE MOTHBAI[UM K 00yueHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCTTMTAaHUIO Ha OCHOBe YCBOEHHs OOIrjeuesioBeUueCcKUX I[€HHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpYy Tipoduiss ¥ HamnpaB/eHHOCTH
Ja/bHeNIero ooyJyeHusl.

OO11jee 4YMCIO YacoOB, OTBEAEHHBIX Ui W3Y4YeHWs XMMUH Ha YPOBHe
OCHOBHOTO 0011]er0 06pa3oBanus, cocTaBysteT 136 yacoB: B 8 kimacce — 68 yacoB
(2 yaca B Hezlent0), B 9 Kimacce — 68 uacoB (2 yaca B Hele/o).



COJEPXXAHUE OBYUEHUSA

8 KIIACC

IlepBoHaUYa/IbHbIEe XUMUYECKHE TIOHATUA

[TpeameT xumuu. Posib XMMHU B )KU3HU Ue/ioBeKa. XMMHS B CUCTEMe HayK.
Tena u BewmjecTBa. ®Pu3nMuecKre CBOMCTBA BeLeCTB. ArperatHoe COCTOSIHUE
BelllecTB. [IoHsiITHe 0 MeTOJax MO3HaHUS B XMMUU. YUCThIe BellleCTBa U CMeCH.
CriocoObI pa3zenieHust CMeCei.

ATOMBI U MOJEKYJbl. XUMUYeCcKhe 37eMeHTbl. CHUMBOJIbI XUMHYEeCKHUX
371eMeHTOB. [IpocThie U C/10)KHBIE BelllecTBa. ATOMHO-MOJIEKY/ISIDHOE YUYeHHe.

Xumnueckass ¢opmyna. BaneHTHOCTh aTOMOB XWUMHWYECKUX 3/IEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BeljecTB. OTHOCHUTe/bHasg aTOMHas Macca.
OTHOCHTe/IbHAsA MOJIEKY/IsIpHast Macca. MaccoBas [0/ XMMHAYECKOr 0 3/IeMeHTa
B COe/IMHEHUM.

KomuuectBo  BewectBa. Mosib. MosispHags Macca.  B3anMoCBs3b
KOJIMYeCTBa, MACChl M YMC/a CTPYKTYPHBIX e[MHHL| BeijectBa. PacuéTel mo
dbopmysiaM XUMUYECKUX COeZUHEeHUM.

dusnuecke W XUMUUeCKUe SB/ieHWs. XHMUUecKas peakluss U eé
MpU3HaKU. 3aKOH COXPaHEHWsi MacChl BelecTB. XUMHUUYECKUe ypaBHEHWUS.
Knaccudukalys XMuMUUeCKUX peakLiui (CoeIMHeHUs], Pa3/IoXKeHUs1, 3aMell|eHus],
obMeHa).

XumuuecKuti 3KcnepumeHm:

3HAKOMCTBO C XMMHUYeCKOUW MOCy/oM, MpaBuWiaMu paboThl B labopaTopuu
¥ mpuémamu oOpaileHust C J1abopaTtopHeIM 000pY/JOBaHKEM, H3yueHHe U
onvcaHve (U3NYECKUX CBOUCTB 6%51314013 HeOpraHUYeCcKrWx BelecCTB,
HabsozieHre ¢y3nyeckux (TUiaB/eHWe BOCKa, TasiHUe Jib/la, PaCTUpaHue caxapa
B CTyIKe, KUIeHWe U KOHJEeHCAlUs BOJ/IbI) U XUMHUUYeCKUX (TOpeHHe CBeuH,
MPOKa/MBaHWe Me/JHOM MPOBOIOKY, B3aUMO/EHCTBAE Me/a C KHCJIOTOH)
SIBJIeHUH, HAOMO/ieHe W OMMCaHWe TPU3HAKOB TIPOTEKAHUS XUMMUYECKHMX
peakwuii (pa3noKeHHe caxapa, B3aMMOJEHCTBHE CEPHOM KHC/IOTBI C X/TOPHAOM
Oapusi, paznoxkeHue ruzipokcyga meau (1) mpy HarpeBaHWW, B3aUMO/IeHCTBUE
kene3a c pactBopoMm cosv Meau (II), usyueHure criocoboB pa3zesieHusi CMecei: C
MOMOIIBI0  MarHuTa,  (WIbTPOBAHWe,  BbIMlapUBaHWe,  JAUCTULISALIUS,
xpomarorpadusi, MpoBeJeHNe OUYMCTKU TIOBapeHHOM oM, Hab/rofieHue u
OMKCaHWe pe3yJ/IbTaTOB [IPOBEJEHUs] OIMbITa, W/ITHOCTPUPYIOLLIErO0 3aKOH
COXpaHeHMs1 MaccChl, CO3/jlaHue MoJieiel MOJIeKYJI (LLIapOCTeP)KHEBBIX).

BakuHeliue npe/iCTaBUTe/IM HeOPraHMUeCKHX BellecTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kuciopog — snieMeHT M mpocToe
BelllecTBO. HaxoxxzeHue Kuc/iopoja B MpUpoje, (uUsnueckhe U XHMUUECKHUe
cBoMicTBa (peakijuu ropeHust). Okcuzpl. [IpumeHeHue kucnopoga. CrocoObl
ToJTyueHUst KUC/IOpozia B jabopaTopuyd YW TIPOMBIIUIEHHOCTU. KpyroBopor
KUC/I0poZa B ipupoze. O30H — a/yIoTpoIiHas MOAU(pUKALIUS KUCI0POo/a.

TennoBor 3(pPekT XMMHUUYECKOM peaklyy, TePMOXMMUUECKUe YpaBHEHUS,
5K30- U SHJOTEpMUUYECKHe peaklyMy. TOIUIMBO: Yrojib U MeTaH. 3arpsisHeHue
BO3/lyXa, YCU/IeHWe MapHUKOBOr0 3(P(eKTa, pa3pylleHre 030HOBOr'O CJIOSI.

Bogopon — snemeHT u mpocroe BellecTBo. HaxoxzpeHwe Bojopoza B
rpupoje, Gu3nueckue W XHMUUECKUe CBOMCTBA, TpUMeHeHHe, CIoCco0bl
nostyyeHusi. Kuciotel v comm.

MosisipHbIi 00bEM ra30B. PacuéThl 110 XUMHUUYECKUM YPABHEHHSIM.



dusnueckre CBOWCTBa BOAbl. Boma kak pacTBopuTenb. PacTBOpHI.
HaceblijeHHble U HeHachIllleHHbIe pacTBOPbI. PacTBOPUMOCTh BellleCTB B BOJe.
MaccoBasi [fond BewljecTBa B pacTBope. XHWMHUeCKHME CBOMCTBA BOJBI.
OcHoBaHusi. Posib pacTBOpPOB B MpHUPOZE U B >KU3HU uesioBeka. KpyroBopor
BO/IbI B TIpUPO/ie. 3arpsi3HeHre MpUPOJHbIX BoJ. OXpaHa U 0UMCTKA NPUPOJHBIX
BOJ,.

Knaccudukaiys Heoprannueckux coeiiHeHui. Okcuabl. Knaccudukanms
OKCHJIOB: coseobpa3symoiue (OCHOBHbIe, KHUCJIOTHble, aMmdoTepHble) U
Hecosneobpa3symwoiiyue. HomeHknaTtypa okcugoB. Pusnyeckve W XUMUUYECKHe
CBOMCTBA OKCUZOB. [TonyueHue oKCUOB.

OcHoBanusi. Knaccudukanusi OCHOBaHWM: IIE/I0YM U HEpaCTBOPUMbIE
ocHoBaHusl. HomeHk/aTypa ocHOBaHUM. PU3NUeCKHe U XMMHUUYECKHe CBOKMCTBA
ocHoBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukanysa kucaor. HomeHknarypa kucior. @usnueckye
Y XUMHYeCKUe CBOWCTBa KUCIOT. Pspn aktuBHOocTHM meTamnoB H. H. Beketosa.
[TomyyeHue KUCIIOT.

Comu. Howmenknatypa coneu. ®Pu3myeckhe W XWMHUYECKHWe CBOMCTBA
cosneid. [TosydyeHue cosieid.

['eHeTHUeCKasi CBA3b MeXX/1y K/IaCCaMU HeOpPraHUYeCKHUX COeUHeHUN.

XumuuecKuti 3KcnepumeHm:

Ka4yecTBeHHOe OIpe/ie/leHNe  COZep)KaHWsh KUC/IOpoZia B BO3[yXe,
nosyyeHue, coOMpaHWe, pacro3HaBaHWe M H3y4YeHWe CBOWCTB KHCIOPOAA,
Hab/foZleHe  B3aUMOZIEWICTBUSI  BEIIECTB C  KUCJOPOZOM U yCJIOBUS
BO3HUMKHOBEHHs W TIpeKpallleHWsi TopeHUs (Mo)kapa), O3HaKOMJIEHHE C
oOpa3llaMyd OKCHUJOB U ONKMCaHWe WX CBOWCTB, TIOJy4YeHHe, coOUpaHUe,
pacrio3HaBaHWe M H3yueHWe CBOMCTB BOJOpoJia (ropeHue), B3auMOJEHCTBUE
BoZi0poza ¢ okcugoM Meau (11) (BO3MOXKHO MCIO/Ib30BaHUE BHleOMaTePUAoB),
HabmozieHre 00pa3loB  BeleCTB KOJUYeCTBOM 1 MOJib, UCC/IeIoBaHMe
OCOOEHHOCTeH  PACTBOPEHHMsl BeLIeCTB C  Pas/MuHON  PaCTBOPUMOCTIO,
MPUTOTOBJIEHUE PacTBOPOB C OMpele/IEHHOM MacCOBOM [10/iel paCTBOPEHHOIO
BellleCTBa, B3aUMOJEMCTBUE BOJbl C MeTa/ulaMu (HaTpUeM W KasblheM)
(BO3MO)KHO WUCIIO/Ib30BaHWe BHEOMATepPUasoB), HCC/IefoBaHHe 00pa3lioB
HEOPraHWUEeCKHX BEIeCTB pa3/MUHbIX K/acCoOB, HaOJIOJeHre W3MeHeHUs
OKpaCKM WHAWKATOPOB B pacTBOpax KWCJOT U Lle/iodyed, U3yuyeHue
B3auMo/iercTBusl okcuga Meau (II) ¢ pacTBopom cepHOM KUCIOTBI, KUCIOT C
MeTa/l/laMH, peakl[uid HeuTpaau3alyy, ToTyuyeHre HePaCTBOPUMBIX OCHOBaHUM,
BbITECHEHVE OJHOTO MeTa/yla J[pPyrMM W3 pacTBOpa CO/MH, pelleHue
9KCIIePUMEHTANbHBIX 337jay M0 TeMe «BaKHellne KIacChl HEOPraHUYeCKHX
COeJIJVHEeHUI».

Ilepuoanueckui 3akoH u Ilepuoguueckass cucreMa XUMHUYECKHUX
y1emeHToB /I. 1. MenpeneeBa. CTtpoeHue aroMoB. XuMHUecKas CBf3b.
OxKuC/IMTEeIbHO-BOCCTAHOBHUTE/IbHbIE PeaKI[ui

[TepBble MOMBITKU K/IaCCU(UKALMA XUMUUECKHUX 37eMeHTOB. [loHsiTHe O
rpymnnax CXOJHbIX 3/1eMeHTOB (IeJIOUHble U IIeJI0UHO3eMe/IbHbIE MeTallbl,
rajioreHbl, WHEepTHbIe Ta3bl). DJIeMEHThI, KOTOpble 00pa3yroT amdoTepHbIe
OKCH/IbI Y TUJIDOKCU/IBI.

[Teproauueckuii 3aKoH. [Teproauyeckasi cuicTeMa XMMHAYECKUX 3JIEMEHTOB
O. W. MengeneeBa. KopoTkornepuogHasi U AJWMHHONEPUOHAss (OPMBI
[Teproguyeckor CcUCTeMbl XUMUUeCKUX 3nemeHTOB [[. UW. MeHgeneesa.
[Tepyoabpt v rpynmbl. duUnMueckuil CMBICT TIOPSAKOBOIO HOMeEpa, HOMEpPOB
repyozia v rpymIibl 3/IeMeHTa.



Ctpoenue atomMoB. (CocTtaB aTtoMHbIX szaep. WM30TOrbl. DJIeKTPOHBI.
CTpoeHHe 3/IeKTPOHHBIX 000/10Ue€K aTOMOB Te€PBBIX 20 XUMUUECKUX 3/IEMEHTOB
[Tepuoguueckor cuctemsl /1. . MeHpeneeBa. XapakTepruCTUKa XUMUYECKOTO
371eMeHTa 10 ero nojokeHuto B [lepuoanueckoit cucreme /1. . MeHeneeBa.

3aKOHOMEPHOCTH W3MEHEeHHs paJuyca aTOMOB XMMUYECKUX 3JIeMEHTOB,
MeTa/I/TMYeCKUX U HeMeTa/VInueCKUX CBOMCTB IO TPYIaM U Mepuoiam.

3HaueHue Ilepuognueckoro 3akoHa W [lepuognueckort CUCTEMBI
XMMHUYECKUX 3JIEMEHTOB [/l Pa3BUTUSL HAayKU U NpakTukKU. [. YI. MeHpeneeB —
YUEHBIN U TPaXkJaHVH.

Xumnueckass cBsizb. KoBaneHTHasi (MoJispHasi W HeTOJIsIpHasi) CBSI3b.
O/IeKTPOOTPULIATE/IbBHOCTh XUMUYECKUX 3/1eMeHTOB. VIOHHast CBSI3b.

Crerienb  Okuc/aeHUs. OKUCUTETbHO-BOCCTAHOBUTE/IbHBIE — peakLUM.
[Tporieccel OKMC/IeHUs1 U BOCCTaHOB/IeHHs. OKUCIUTE/A U BOCCTAHOBUTEJIN.

Xumuueckuti 3KcnepumeHm:

r3ydyeHre oOpa3I[OB BeI[eCTB METa/VIOB U HEMETA/ITIOB, B3aMO/IeHCTBHe
TUAPOKCU/A LIMHKA C pacTBOpaMM KMC/OT W lie/iouel, TpOoBeJjeHHe OMbITOB,
WITHOCTPUPYIOLMX TPUMEphbl  OKUCJ/IUTE/IbHO-BOCCTAHOBUTETBLHBIX — PeaKLUM
(ropeHue, peakliUM pa3ioKeHUsl, COeIUHEHUS).

MescnpedmemHble cesi3u

Peanuzaiiiss MeXXmpeAMETHBIX CBsI3eM TMPU W3yUeHUM XUMuU B 8 Kiacce
OCYIIIeCTB/ISIETCS uepe3 WCIOMb30BaHWe KaK OOIMMX ecTeCTBeHHO-HayUHBIX
MOHATUM, TaK W TIOHATUM, SIB/SIOIIUXCS CUCTEMHBIMU [JI1  OTAEIbHBIX
TpeIMETOB €CTECTBEHHO-HAYUHOr0 L[MKJ/Ia.

OO1e  ecTeCTBEHHO-HayuHble TIOHSTHS: HayuHbIM (akT, TUITOTe3a,
Teopusi, 3aKOH, aHajau3, CHHTe3, KjJacCU(pUKalus, TMepUOJUYHOCTD,
Ha0JIr0jeHre, SKCIIepUMEeHT, MOZie/TMPOBaHue, U3MepeHue, MO/ieb, SIBJIeHHe.

dusnKa: maTepusi, aToOM, 3JIeKTPOH, TPOTOH, HEUTPOH, WOH, HYKJ/IWJ,
W30TOMbl, PajM0aKTUBHOCTb, MOJIEKYJa, 3/eKTPUUeCKWUW 3apsi[i, BelleCTBO,
Teno, 00BEM, arperaTHoe COCTOSIHME BEIeCTBa, ra3, (u3nuecKde BeIMUMHBI,
e IMHULIbI U3MePEeHHs], KOCMOC, IJIaHeThl, 3BE37bl, CoTHLIe.

Buonorus: goTocuHTes, AbixaHue, brocdepa.

leorpadus: atmocdepa, ruapocdepa, MuHepasabl, TOpPHble TOPO/HI,
T0JIe3Hble MCKOTaeMble, TOTIJIMBO, BOJIHbIE PeCYPCHI.

9 KJTIACC

BemecTBo 1 XMMHUeCKas peakius

[Teproauueckuit 3aKoH. [Teproauyeckasi cuicTeMa XMMHAYECKUX 3JIEMEHTOB
. N. MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHWH CBOMCTB
XVMHUYECKUX 3/IeMEHTOB TIepBbIX TPEX TIepUOJIOB, Kalusl, KaJbLUsg M UX
COeIMHEHWM B COOTBETCTBUM C MOJIOXKEHHWEM 3jieMeHTOB B [lepuoguueckou
CUCTeMe U CTPOeHUEeM UX aTOMOB.

CTpoeHue Bell[eCTBa: BUbl XMMUUYECKOU CBSI3U. TUIbI KPUCTA/IAUECKUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BellleCTBa OT TUMAa KPUCTA/VIMUECKOU PeIIETKU
Y BU/Ia XUMUYECKOM CBSI3U.

Knaccudukaius ¥ HOMEHK/JIaTypa  HEOpraHWYeCKUX  BelllecTB.
XYWMHUUeCKMe CBOMCTBA BeleCTB, OTHOCAIIUXCSI K pa3IUUHbIM Kjaccam
HEeOpraHu4ecKUX COeJJMHeHUN, reHeThUUeCKasi CBsi3b HeOpraHUueCKUX BeleCTB.

Knaccudukaiysgs XvMMUYeCKUX peaki[iid MO pa3IUuHbIM MNpU3HakaM (1o
YUC/IY U COCTaBY Y4yaCTBYIOIIMX B peaklMU BeIecTB, M0 TeMI0BOMY 3(PdeKTy,
M0 W3MEHEeHUID CTeleHer OKWUC/IeHUS] XUMHUUYeCKUX 3JIEMEHTOB, TIO
00paTUMOCTH, II0 YYaCTMIO KaTaju3aTopa). OK30- M 3HJOTePMHUYeCKHe
peakLyu, TepMOXUMHUUECKHe YDaBHEHUSI.



[ToHsiITHE O CKOPOCTU XMMHUYeCKOM peakiuu. [loHsiTie 06 0OpaTUMBIX U
HeOOpaTUMbIX ~ XUMHWYEeCKMX peakiusxX. [loHSTHWe O TOMOTeHHBIX U
rereporeHHbIXx peakuusx. IloHatue o karaiuse. IIoHATHE O XUMHWYECKOM
paBHOBecud. DakTophl, BAMAIOLIME Ha CKOPOCTb XMMHUUYECKOW peakLuu WU
T10JI0JKeHWe XUMHUUeCKOI'0 paBHOBECHs].

OKUC/TUTe/TbHO-BOCCTAaHOBUTE/IbHBIE  Peakld, 3JeKTPOHHBIM — OasaHC
OKMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHOM ~ peakiuu.  CocTaBreHWe  ypaBHEHUH
OKHMCJ/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ peakuil C MCI0JIb30BaHUEM MeToJa
3/IeKTPOHHOT0 OanaHca.

Teopust  3/IEKTPOJIMTUYECKOM  AUCCOLMALIUU. ONeKTponuTel U
He3JIeKTponuThl. KaTHOHBI, aHUOHBL. MexaHu3M [UCCOLMALMU BellecTB C
pas/IMYHbBIMUA BUAMHU XUMHUUeCKOW CBsi3U. CrerneHpb gucconpanuu. CHbHbIE U
cyiabble 37IeKTPOJTUTHI.

Peakium HMOHHOTO OOMeHa. YC/IOBUSI TPOTEKAaHUsl peakiil HMOHHOTO
oOMeHa, TO/IHbIe U COKpaléHHble WOHHBbIe YypaBHeHHsi peakiuii. CBoiicTBa
KWCJIOT, OCHOBAHWM W COJiell B CBeTe Tpe/iCTaBlAeHUM 00 3/1eKTPO/IMTUYeCKOiM
Jvcconpanuu. KauectBeHHble peakljuM Ha UOHBI. [IoHATHE O THPO/M3e COMei.

Xumuueckuii 3KxcnepumeHm:

O3HaKOMJIEHUe C MOZeIsIMU KPUCTa/ZIMYeCKUX PellIéTOK HeopraHU4yecKux
Bell|eCTB — MeTa//IOB U HeMeTa/uIOB (rpadura U anMasa), CJIOKHBIX BellecTB
(xmopuga HaTpus), UCCIeJOBaHWE 3aBUCMMOCTH CKOPOCTHM XHWMHUUECKOU
peakuMd  OT  BO3JeMCTBHUS  pa3IMuHbIX  (PAKTOPOB,  HCC/Ae[0BaHUE
3JIEKTPOIIPOBOJHOCTA PACTBOPOB BeL[eCTB, IIpoLjecca AUCCOLMALIMA KHUC/IOT,
111es0uel U coJjiekt (BO3MOXKHO HCII0/Ib30BaHMe BHUJIe0 MaTepUasIoB), IIPOBe/ieHue
OTBITOB, WUTFOCTPUPYIOLIUX TPU3HAKU MMPOTEKaHUs peakluii HOHHOrO obMeHa
(obpa3oBaHue ocajka, BbllefleHHMe Trasa, obOpa3oBaHMe BOJbI), OIIBITOB,
WUTFOCTPUPYIOLMX TMPHUMEPbl OKUCJIUTE/bHO-BOCCTAHOBUTEJIBHBIX — peakKLUuu
(ropenue, peakruun Pas/IoKeHu, COeJJMHeHUs), pacrio3HaBaHue
HEeOpraHWYeCKHWX BeleCTB C TTOMOLLbI0 KaueCTBEHHBIX peakl[ii Ha WOHBI,
pellieHre SKCIepuMeHTaIbHbIX 3a/ay.

Hemetasiibl ¥ UX COe/JMHeHUSA

OOmjasi xapakTepucTHKa rajoreHoB. Oco0eHHOCTM CTPOEHHsI aTOMOB,
XapakTepHble CTereHr OKUcaeHusl. CTpoeHHne U (pr3UUecKre CBOMCTBA MPOCTHIX
Bel[eCTB — TaJOreHoB. XWMHUYeCKWe CBOMCTBA Ha [puUMepe XxJjopa
(B3auMO/ieliCTBMEe C MeTa//laMM, HeMeTa/l/laM{, lijes04aMu). XJI0POBOZOPOJ,.
ConsiHast KMC/I0Ta, XMMUUeCKUe CBOMCTBA, MOJyYeHHe, IpuMeHeHue. [elicTBre
XJIOpa U XJIOPOBOZJOPO/Zia Ha OpraHv3M 4ejioBeKka. BakHeuine X/I0puzbl U UX
HaxO0XXJleHue B IIpupoje.

OOmiass  xapakTepucTvka 31eMeHTOB  VIA-rpynmbl.  OcobeHHOCTH
CTPOEHHMs aTOMOB, XapaKTepHbIe CTerneH: OKuc/IeHus. CTpoeHne U prsnueckre
CBOMCTBAa TMPOCTBIX BeLIeCTB — KUCAOpPOAA W  Cepbl. AJIJIOTPOMNHbIE
MOY(UKALIMYA KUC/IOpO/ia U cepbl. XMMUUeCKHe CBOMCTBa cepbl. CepoBOAODPO/,
CTpoeHue, (¢uU3NUeCKWe U XUMHYecKhe CBOMCTBA. OKcCuAbl Cepbl  Kak
Mpe/CTaBUTENIM  KUCJIOTHBIX OKCHZAOB. CepHasti KUC/IOTa, (QU3duecKhe U
XUMUUecKkue cBoicTBa (oOive Kak TMpejCcTaBUTeNst Kiacca KHUCIOT |
cneungmqecme) XUMHYeCKre peakliiy, JieXxalllie B OCHOBE IIPOMBIIIIEHHOTO
criocoba To/lyyeHUs1 CepHOU KUC/IOTHI. [IpuMeHeHre cepHoit KUC/I0ThL. Conun
CepHOI KMC/IOThL, Ka4eCTBeHHasl peakLst Ha Cy/bhaT-noH. HaxoxaeHue cepsl
Y eé coeJMHEHWM B TMpUpoZe. XMMUYECKOe 3arpsi3HeHHe OKpY)Karollel cpefibl
COeJJMHEeHUSIMU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsi3HeHre BO3ZyXa U BOJOEMOB),
CI1I0COOBI ero rpejoTBpalleHusl.



OO6r111ast XapakTepuCTHKa 371eMeHTOB VA-rpynmbl. OcOOeHHOCTH CTPOeHUS
aTOMOB, XapakTepHble CTeleHW OKUCIeHHs. A30T, pacnpoCTpaHeHHe B
npupoge, pusnyeckre U Xumudeckre cBorctBa. KpyroBopor asora B npupoze.
AmMMUak, ero pusnueckre U XMMHUYeCKUe CBOWCTBA, M0/yueHue U TIpUMeHeHue.
Conmv amMMoOHMS, UX (GuU3NUeCKWe W XUMUUeCKhe CBOMCTBA, MpUMeHEeHHe.
KauecTBeHHas peakijysi HA MOHbI aMMOHHMS. A30THasi KUC/I0Ta, eé MoJlydyeHue,
¢busrueckue ¥ XUMHUeCKWe cBoiicTBa (0OIMe Kak MpeCTaBUTeNIs Kiacca
KUCJIOT U crnenuduueckre). Vcnosb3oBaHMe HUTPATOB U COJIed aMMOHHS B
KauecTBe MUHEPAJbHBIX yJ00peHHi. XuMHUUeCKoe 3arpsi3HeHHe OKpY’Karolleid
cpeZibl COeIMHEeHUsIMU a30Ta (KUC/IOTHBIE [OXK/H, 3arpsi3HEHHE BO3/yXa, ITOYBbI
1 BomoémoB). docdop, annorpornHble MoguduKkaimu docdopa, Gpusnueckre u
xumuueckue cBouctBa. Oxkcup  ¢ochopa (V) u  docdopHas KUCIOTa,
(r3nuecKre U XUMUUeCKHe CBOMCTBA, rosyyenue. Vcnosb3oBanue ¢pocgaToB B
KauecTBe MUHepaJ/IbHBIX YA00peHU.

O6miass  xapakTepucTvka 37eMeHTOB [VA-rpynmbl.  OcobeHHOCTH
CTPOEHUs1 aTOMOB, XapaKTepHble CTeNleHW OKWUC/IEHUS. YTJepoJ, aljIoTPOIHbIe
MOJU(UKaLMW, paclpoCTpaHeHWe B TIpUPOJe, (U3MYeCKre M XUMHYeCKHe
cBoricTBa. Azcopbuus. Kpyrosopor yriepoza B mpupoge. OKCU/IBI YTIepoa,
ux (usnueckre W XUMHUUYECKHEe CBOWCTBA, JEWCTBHE Ha >KWBble OPraHH3Mbl,
TroJiyueHre U MpUMeHeHHe. JKOJIoThuyeckre mpob/iemMbl, CBSI3aHHbIe C OKCUJIOM
yrinepoga (IV), rumore3a rno6anbHOTO MOTeIVIeHWs KauMMara, MapHUKOBBINA
5¢¢dekT. YrosbHasg KuUCIOTa U eé COMM, UX (PU3NUYecKhe U XUMHUYeCcKue
CBOMCTBa, TO/lyyeHUe U TipuMeHeHWe. KauecTBeHHasi peakijusi Ha KapOoHar-
voHbl. Vcnonb3oBaHre KapOOHAaTOB B OBITY, MeAWL[MHE, TTPOMBIIIEHHOCTH U
CeJIbCKOM XO0351CTBe.

[lepBoHaua/sibHbIe TOHATUS 00 OpraHUYeCKMX BelecTBax KakK O
COoeJJMHeHUsAX yryepoja (MeTaH, 3TaH, 3TW/IEeH, alleTWIeH, 3TaHOJ, TJIMLEPUH,
YKCyCHasi KUQIoTa). [IpvposHble HCTOYHMKM  YIJIeBOAOPOAOB  (YroJb,
TIPUPO/HBIN Ta3, He(Th), MPOAYKTHI UX TlepepaboTku (OeH3MH), UX POJib B OBITY
Y TPOMBILLTeHHOCTH. [ToHATHEe 0 OMOJIOrMUecKr Ba’KHBIX BeI[eCTBAX: JKUPaXx,
Oenkax, yryiieBojlax — U UX POJIM B JKU3HU uejioBeKa. MaTepranbHOe eJUHCTBO
OpraHUYeCKUX U HeOpraHWYeCcKUX CoeIMHeHUN.

KpemHuii, ero @usuyeckue U XHUMUYeCKUe CBOWCTBA, TMOJiyueHHEe U
npuMeHeHune. CoefuHeHus1 KpeMHUsi B mipupofe. OOiue mipefctaBieHuss 00
okcuze kpemuus (IV) u kpemHreBor kuciote. CUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B IPOMBIIIJIEHHOCTH. BakHellllIe CTpOUTe/TbHbIe MaTepUasibl: KePAMHKa,
CTEeKJIO, 1]eMeHT, 6eToH, >kenie300eToH. [IpobsiemMbl 6e30TacHOTO MCTIO/Ib30BaHUs
CTPOUTENBHBIX MaTePUA/IOB B ITOBCEJHEBHOM KU3HHU.

XumuuecKuii 3KcnepumeHm:

n3yueHue o00pasl[OB HeOpraHWYeCcKUX BeIeCTB, CBOWCTB COJISTHOMU
KUCJIOTBI, POBe/leHNe KaueCTBeHHBIX PeaKI|il Ha XJIOPU/I-UOHBI U Hab/TtojeHre
MPU3HAKOB UX MPOTEKaHUs], OMbIThI, OTPakarole (puanyeckue U XUMHUUYecKue
CBOMCTBAa TaJOT€eHOB W HWX COeJVWHEHWH (BO3MOXKHO WCIOJIb30BaHUe
BH/IeOMaTepHaioB), O3HAKOM/eHHWe C oOpa3liaMyd XJIOPHOB (TaJioTeHU/IOB),
O3HaKomyieHHe C oOpa3llaMd cepbl U €€ COeUHEHUsIMH (BO3MOXKHO
WCTIONb30BaHUe BU/leOMaTepyanoB), Hab/rofieHue rmpolecca 0OyravBaHuUs
caxapa IOJ [eWCTBUeM KOHLEHTPUPOBaHHOM CEPHOW KHUC/IOThI, HW3y4deHHe
XUMUUECKUX CBOMCTB pa30aB/ieHHOW CepHOM  KWUC/IOThI, IPOBe/IeHIe
KaueCcTBeHHOW peakUWud Ha cynbdar-uoH u HabarofeHue TpU3HaKa eé
MPOTeKaHMsl, 03HAKOMJIeEHHe C (PU3MYeCKMMH CBOMCTBaMH a30Ta, ¢pocdopa U Ux
coefviHeHUM (BO3MOXKHO WCII0/Ib30BaHWe BHJeOMaTepHasioB), oOpasliaMu



a30THBIX U (hoCchopHbIX yA00peHuH, ronyyeHre, cobupanue, pacrio3HaBaHue u
M3yueHWe CBOMCTB aMMHUaKa, TpPOBeJeHHe KauyeCTBEHHBIX peakl[iid Ha WOH
aMMoHUsT UM (docdaT-uOH U U3yueHHe TPU3HAKOB UX TIPOTEKaHUs,
B3aMMO/IeICTBHEe KOHL|EHTPUPOBAHHOM a30THOUW KUCJIOTHI C Me[IbI0 (BO3MOXXHO
WCIO/Ib30BaHMe BHUJeOMaTepuasaoB), HW3yueHWe MoJeler KpPUCTa/NIAUeCKUuX
peléToK anmasa, rpagura, ¢yepeHa, O03HaKOMJIEHWEe C TPOLeCCOM
azicopOI[y PaCTBOPEHHBLIX BeIeCTB aKTHBHPOBAHHBLIM YIJIEM U yCTPOWCTBOM
MPOTHBOTa3a, MOy4YeHWe, cOOMpaHUe, paclio3HaBaHWe W W3yueHHe CBONCTB
YIJIeKWUC/IOTO Ta3a, TpoBeZieHWe KaueCTBeHHBIX peaki[uii Ha KapboHaT u
CW/IMKaT-UOHbl W W3yueHWe TIPU3HAKOB UX TIPOTEKaHHWs, O3HAaKOMJIeHue C
MPOAYKI[MeH CUIMKATHOW MPOMBIIIJIEHHOCTH, pelleHre 3KCIepUMeHTabHbIX
3a/1au 1o TeMe «BakHelIe HeMeTa/l/ibl U UX COeJUHEHUSI».

MeTa/uibl 4 UX COeJMHEHUS

OO1rjasi  XapakTepUCTHKAa XUMHUUYECKHMX 3/IEMEHTOB — MeETa//IoB Ha
OCHOBaHUHU UX NoJioxkeHus B [lepuoiuueckon cucTeMe XMMHUYECKUX 3JIEMEHTOB
. N. MeHpgeneeBa u ctpoeHust aTomoB. CTpoeHre MeTa/l/IOB. MeTasiinueckas
CBSI3b U MeTaj/ulnuecKasi KpucTa/uinueckasl peliétka. JJIeKTPOXUMUUECKUN psifl
HamnpsoKeHUuM MeTa/lyioB. Pu3ndeckhe U XUMHUUYECKWe CBOMCTBA MeTasljioB.
OO61e criocoObl TIOMyYeHWs MeTasyioB. [IOHSATHE O KOpPPO3WM MeTaJlJIOoB,
OCHOBHBIE CTIOCOOBI 3amUThl UX OT Koppo3un. CriaBel (CTaib, UYTYH,
JIFOpPaTFOMUHUNA, OpOH3a) U UX NMPUMeHeHHe B OBbITY W IMPOMBIIILJIEHHOCTH.

[[lesiouHble  MeTa/ibl:  TojiokeHWe B [lepuoguueckoid  cuUcTeme
XAMUUeCKUX 371eMeHTOB [I. 1. MeHpeneeBa, CTpoeHUe UX aTOMOB, HaXOX/eHue
B ripupofie. ®u3nyeckre W XUMHUUYECKHEe CBOMCTBA (Ha mpuUMepe HaTpUs U
Kamusi). OKcuZibl U TUAPOKCUZBI HaTpusi U Kajvs. [IpumeHeHUe I1e/I0UHBIX
MeTaJI/IOB U UX COeIMHEHUM.

[[lesioyHO3eMe/IbHBIE MeTa//Ibl MarHud W Ka/lbLiUk: MOJIOXKEHWEe B
[Teproguueckori cucteMe Xxumuuyeckux ssemeHToB [l WM. MeHgeneesa,
CTpOEHHe UX aTOMOB, HaxOXJeHuWe B Tipupofe. Pusmueckrue U XUMHUYECKHe
CBOMCTBA MarHus Y KajbLiysi. BakHeHllne cOe/vHeHUs! KanlbLyst (OKCHA,
THIPOKCH/I, COJTH). 2KECTKOCTb BOZIBI U CTIOCOOBI €€ yCTpaHeHUs.

AmomMuHuN: To/ioKeHWe B Ilepuoavueckor cucTeMe XUMUYECKUX
snemeHToB 1. V1. MeHgesieeBa, CTpOeHUE aTOMa, HaxOXJeHWe B TIPUPOJE.
dusnueckve U XUMUUECKHMe CBOMCTBA atOMUHUS. AM(pOTepHble CBOUCTBA
OKCHU/ZIa ¥ TUAPOKCH/IA a/TFOMUHUS.

Kene3o: nonoxenve B [leprognueckor cUCTeMe XUMHUYECKUX 37IEMEHTOB
[. . MeH/ienieeBa, CTpOeHHe aTOMa, HaxOXK[eHHe B Npupoje. Pusnueckre u
XUMHUeCKHe CBOMCTBA >Kejesa. OKCI/I,L[LI ruApoKcuabl U coau xenesda (II) u
»kese3a (I1I), ux cocras, CBOMCTBA U MOTyUYeHHeE.

XumuuecKuii 3KcnepumeHm:

O3HAaKOMJIEHHEe C o0pa3ljaMM MeTa/UIOB U CIJIaBOB, UX (HU3NUECKUMH
CBOMCTBaMH, U3yueHUWe pe3y/JbTaTOB KOPPO3WHM MeTa//IoB (BO3MOXXHO
WCTI0/Tb30BaHNe BHZeOMaTepUaaoB), 0COOEHHOCTeM B3aMMO/IEHCTBUSI OKCH/A
Ka/lblUsl U HaTpus C BOAOW (BO3MOXXHO MCMOJIb30BaHWE BHUeOMaTepHasoB),
HCCJie[JOBaHUe CBOMCTB >XKECTKOW BO/IbI, TIPOLiecca FTOpeHUs »Kejie3a B KUC/I0po/ie
(BO3MOKHO UCIIO/b30BaHUE BU/IEOMATepUa/ioB), TIPU3HAKOB MPOTEKaHUs
KauyeCTBEeHHBIX PeaKlMi Ha MOHBI: MarHusi, KajabLusi, aTFOMUHUS, LIMHKA, Keje3a
(I) u >xene3a (III), megu (II), HabmomeHWe W ONMHMCAHWE TIPOI[ECCOB
OKpalllMBaHUsI TJlaMeHW HWOHaMU HaTpusi, KaJiusi U Kajablus (BO3MOKHO
WCIO/Ib30BaHMe BUJeOMaTepuasoB), UcCCAefjoBaHHe amM(OTepPHbIX CBOMCTB



TMIPOKCHJIa alOMUHUSA U THAPOKCH/A L[MHKA, pelleHre SKCIepUMeHTaIbHbIX
3a/1au no TeMe «Ba)kHelIIMe MeTalIbl U UX COeJUHEHUS».

XUMHSA U OKpyXKamwlias cpeja

BewjectBa ¥ mMaTepuasnsl B MOBCEJHEBHOM >XU3HU 4esioBeKa. besomnacHoe
WCTIO/Ib30BaHMe BeIleCTB U XUMUUeCKUX peakiuii B ObITy. [lepBasi moMo1ilb Tipu
XUMHUYECKUX 0KOrax U OTpaBIeHUSIX.

XuMHuecKoe 3arpsi3HeHre OKpYysKarollerd cpefibl (TpefiesibHasi JomyCcTUMast
KOHLleHTpalusi BeljectB, ganee — II/IK). Ponb Xxuvmuu B pelleHUAU
9KOJIOTUUECKUX TTPO0JIieM.

XumuuecKutl 3KcnepumeHm:

n3yueHue 0O6pa31j0B MaTeprasioB (CTEKJI0, CII/IaBbl METAJIOB, TIOJTUMepHbIe
MaTepHarbl).

MeasicnpedomemHuble ceszu

Peanuzanys MexnpegMeTHBIX CBS3ed INPU U3y4YeHWM XMMHUU B 9 Kiacce
OCYILI[ECTB/ISIETCSI Uepe3 MCIO/Ib30BaHUe KakK OOIMX ecTeCTBeHHO-HayUHBIX
MOHATUM, TaK W TOHATUM, SBJSIOIUXCSA CHUCTEMHBIMHA /U1 OTZE/JIbHBIX
TpeIMETOB eCTeCTBEHHO-Hay4YHOr0 LIUK/IA.

OO6111e ecTeCTBeHHO-HayUHbIe TIOHSTHS: HayUHbIN (aKT, TUTIOTE3a, 3aKOH,
TEOpUsl, aHa/lu3, CHUHTe3, Kiaccu(UKalys, TepUoJUUHOCTb, HabmoAeHue,
5KCIIEPUMEHT, MOJe/UpOBaHHe, U3MepeHue, MOJeb, SIBJIeHWe, MapHUKOBBIN
3¢ PeKT, TeXHOIOT s, MaTepUaJIbl.

dusrka: MaTepusi, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, WOH, HYK/IHJ,
W30TOMbl, PaJMOAaKTUBHOCTb, MOJIEKYJ/Ia, 3/€KTPUUYECKUM 3apsfi, NPOBOJHUKH,
TIOJTYTIDOBO/IHUKY, AW3JIeKTPUKH, (DOTO3/IEMEHT, BeIecTBO, Teno, O0O0BEM,
arperaTHOe  COCTOSIHMe  BellleCTBa, ra3, pacTBOpP, PacTBOPUMOCTB,
KpUCTa/UTMUeCKasi peLléTKa, CIUIaBbl, (U3WYeCKWe BeJMYMHBI, eJUHULIbI
V3MepeHHts], KOCMUUeCKOe MPOCTPaHCTBO, TUIaHeThl, 3B€37bl, ComHLe.

Buosorusi: ¢poTocuHTe3, AbIxaHue, buocdepa, IKOCUCTeMa, MUHEPAIbHbIE
ya00peHusi, MUKPO3/IeMeHTbI, MaKpPO3JIeMeHThI, TTUTaTe/IbHbIe BelllecTBa.

leorpadms: atmocdepa, ruapocdepa, MHUHepasabl, TOPHble MOPOJBI,
T0JIe3HbIe UCKOTMaeMble, TOTJIMBO, BOJAHbBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110
XMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JINMYHOCTHBLBIE PE3YJ/IBTATBI

JInuHOCTHBIE pe3y/bTaThbl OCBOEHHUSI TIPOTPaMMbl OCHOBHOT'O O0OII[ero
oOpa3oBaHUsI [JOCTUTAIOTCS B XOfie 00y4yeHUs] XUMUU B eIUHCTBe yueOHOU U
BOCIIUTATE/IbHOW  JIeSITeIbHOCTU B COOTBETCTBUM C  TPaJWULIMOHHBIMU
POCCUICKAMH COLIMOKY/IbTYPHBIMU W J1yXOBHO-HPaBCTBEHHBIMU L|€HHOCTSIMHU,
MIPUHSATBIMU B OOII[eCTBe MpaBW/IaMH U HOPMaMU TOBe/leHUs] U CTIIOCOOCTBYIOT
TIporjeccaM CaMOTIO3HaHUsI, CaMOPa3BUTHSI U COLIMAM3ALIN 00YYarOIUXCSl.

JINuHOCTHBIE ~ pe3y/bTaThl  OTPAXAlOT TOTOBHOCTh  OOYYAIOIIUXCS
PYKOBOZICTBOBATbCSl CUCTEMOW TO3UTUBHBIX L|€HHOCTHBIX OpWeHTauud |
pacipeHyre OnbITa JesiTelbHOCTH Ha eé OCHOBe, B TOM YMCJIe B YaCTH:

1) naTpuOTHYECKOTr0 BOCIIUTAHUSA:

L[EHHOCTHOTO  OTHOIIEHHWS K  OTEeUeCTBEHHOMY  Ky/JbTYpDHOMY,
WCTOPUYECKOMY YW HAyYHOMY Hac/e[u0, TIOHWMMaHHWs 3HaueHUs XUMUUeCKOU
HayKU B >KU3HU COBPEMEHHOT0 00IIecTBa, ClIOCOOHOCTH BJIafIeTh [JOCTOBEPHOM
vHbopMalveli 0 TiepeJoBbIX [JOCT)KEHUSX W OTKPBITUSIX MHUDOBOM U
OTeUeCTBEHHOM XUMWH, 3aUHTEPECOBAaHHOCTM B HAy4yHbIX 3HaHUSX 00
yCTpOMCTBe MUpa U 0011[eCTBa;

2) rpa)k/JaHCKOr0 BOCIIUTAHHUSA:

rpe/iCTaB/eHUs] O COLMAaAbHBIX HOPMaxX M TMpaBWIaX MEeXIUUYHOCTHBIX
OTHOLLIEHWH B  KOJUIEKTHBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B
0011leCTBEHHO TIO/Ie3HOM, yueOHOUMCC/IeI0BaTebCKOW, TBOPUYECKON U APYTHX
BUZIAX JleATeIbHOCTH, TOTOBHOCTH K pa3HO0Opa3HO COBMeCTHOM JiesITe/TbHOCTU
TIPY BBITIOJTHEHUH yueOHBIX, TI03HABaTe/IbHBIX 3a7lau, BHITOJHEHUA XUMUUECKUX
JKCTIEDUMEHTOB,  CO3/laHMM  yueOHbIX  TIPOEKTOB,  CTpPeMJIeHus K
B3aMMOMOHUMAHMIO UM  B3aUMOIIOMOILM B  Tpolecce 3Tod  yueOHOM
JlesiTeTbHOCTH, TOTOBHOCTU OLIeHWBAaTb CBOE TMOBeJeHWe U TOCTYNKWA CBOUX
TOBApHILeN C MO3ULIMY HPAaBCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HaHUS
MOCJIe/ICTBUM MTOCTYTIKOB;

3) leHHOCTH HAay4YHOr0 NO3HAaHHUA:

MHPOBO33p€eHYeCKye MpeJCTaBAeHus O BellleCTBe YU XMMHUYECKOM peakLivH,
COOTBETCTBYIOLLjiE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABIISIOLLME
OCHOBY /1JIs1 TTOHUMAaHUs CyLI[HOCTH HayYHOW KapTUHBI MUpa, Mpe/iCTaB/IeHus 00
OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHSI TIPUPOJBI, B3aUMOCBS3AX 4Ye/iOBeKa C
TIPUPOJHOU CpeJioi, O POJIM XMMHH B NTO3HAHWU 3TUX 3aKOHOMEPHOCTEW;

ro3HaBaTe/IbHble MOTHUBBI, HallpaB/ieHHble Ha TOJyueHHWe HOBLIX 3HAHUMU
1Mo XUMUW, HeobXoguMble 751 OOBSICHEHWS HaO/0aeMbIX TIPOLIECCOB U
SIBJIEHHM, TI03HABaTe/JbHOM, WH(OPMALMOHHOU W UMUTATe/IbCKOW KYJbTYPhI, B
TOM UHC/Ie HAaBBIKOB CaMOCTOSITe/IbHOM paboTbl C y4yeOHBIMU TeKCTaMH,
CIpaBOYHOM  JIUTepaTypod, [JOCTYMHbIMA  TEeXHUUECKHUMU  CpeZCTBaMU
VMH(OPMAaLMOHHBIX TEXHOJIOTUM;

UHTepeCc K 00yueHWIO W TI03HAHMIO, JIF0OO3HATEbHOCTb, TOTOBHOCTh U
COCOOHOCTHL K camMooOpa3oBaHWIO, TIPOEKTHOM W KCC/e[j0BaTebCKOMN
JesTeTbHOCTH, K 0CO3HAHHOMY BbIOODY HarpaBeHHOCTH U YPOBHsI 00yUeHHs B
JlajibHeuI1IeM;

4) dpopMupoBaHus Ky/IbTYPbI 3/[0POBbSI:

OCO3HaHWe LIEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOLIEHHUS K CBOEMY
3[I0POBbIO, YCTAaHOBKM Ha 3/I0POBBIM 00pa3 >XU3HU, OCO3HAHUWe TMOC/IeACTBUN U
HerpusiTie BpPeAHBbIX TPUBbIYEK (YyMOTpeOsieHus1 ajKoross, HapKOTHKOB,



KypeHusi), HeoOXoJUMOCTH  COOMO/eHusT TIpaBUa  0e30rMacHOCTH  TIpU
oOpall[eHUH C XUMUYeCKUMHU Bell[eCTBaMH B ObITY U peanbHOMN >XKU3HHY;

5) TPYAOBOr0 BOCIUTAHMS:

MHTepeC K MPaKTUUeCKOMY HW3YyueHUI0 mpodeccui U TpyJa pa3TuyHOro
pojia, yBaXkeHHe K TPyAy Y pe3y/ibTaTam TPYAOBOU AesiTe/TbHOCTH, B TOM UKC/Ie
Ha OCHOBe TIPUMEHEHHsI TIPeMETHBIX 3HaHW 10 XWMUH, OCO3HAHHBLIM BBHIOOD
VHAVBUYaJbHOH  TpPaeKTODUM TIPOJIOJDKEHWs] 00pa3oBaHUs C  YUYETOM
JTMYHOCTHBIX MHTEPECOB U CITOCOOHOCTU K XMMHHU, 00I1[eCTBEHHBIX UHTEPECOB U
MoTpeOHOCTeH, yCMeltHoW TIpodheCCHOHATBbHOW /IeITeTbHOCTH WM Pa3BUTHS
HeOoOXOJUMBIX YMEHHi, TOTOBHOCTh aZaliTHPOBAThCA B IMPOdecCHoHaTbHON
cpeze;

6) 7K0/10rMuecKoro BOCIUTaHMSA:

9KOJIOTMUECKH llesilecoo0pa3Hoe OTHOILEHWe K TIPUPO/ie KaK MCTOUHUKY
JKV3HU Ha 3emiie, OCHOBe eé CyllleCTBOBaHMs, IOHMMaHue LIeHHOCTH 3,0POBOr0
u Ge3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIIIeHHe K COOCTBEHHOMY
¢u3nUeCcKOMy U TICUXUUeCKOMY 3/I0pPOBbIO, OCO3HaHHe IIeHHOCTU COO/Io/IeHust
npaBus 0e30macHOTO TOBefleHUs] TIpM paboTe C BeljeCTBAaMU, a Takke B
CUTYaLUsIX, YTPOXKAIOIMX 3I0POBBIO U )KU3HU JIIO/Iel;

CIIOCOOHOCTH MPUMEHSATH 3HAHMSI, TIOJTyYaeMble TIPH U3YUEHHH XUMHH, [/I51
perueHrsi 3ajay, CBsI3aHHBIX C OKpYJ)KAlOLled MPHUPOJHOM CpeloH, [yist
TIOBBIIIIEHUST YPOBHSI SKOJIOTMUECKOW KYJbTYPhl, OCO3HaHUs T/100a7bHOTO
XapakTepa 3KOJIOTUUeCKUX Ipo0/eM U IyTed WX PpelleHus] T0CPeiCTBOM
METO/IOB XMMUH, IKOJIOTUUECKOT'0 MBbIIIJIEHUs], yMeHUs] PYKOBO/CTBOBATLCS UM
B M103HaBaTe/IbHOW, KOMMYHUKAaTUBHOW 1 COIMA/IbHOM TIPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATHI

B cocraBe MeTanpegMeTHBIX Ppe3yJbTaTOB BbIJESIOT 3HAYMMble [JIs1
dbopMUpOBaHKs MHUPOBO33peHUs1 O0IlleHayuHble TIOHSATHSI (3aKOH, Teopus,
MPUHLIUMN, TUMOTe3a, (akT, CUCTeMa, TIPOLIeCC, SKCIIePUMEHT U [Ipyroe.),
KOTOpbIe HCIOMB3YIOTCS B €CTeCTBEHHO-HAayUHbIX yuyeOHBIX MpeaMeTrax U
MO3BOJISKIOT HAa OCHOBeE 3HAaHUM M3 3TUX TpeAMeTOB  (POPMUPOBATH
rpe/iCTaB/ieHWe O 1[eJIOCTHOM HAyuHOM KapTUHE MHUpa, U YHUBEpCa/bHbIE
yueOHbIe fAeicTBUs (TTO3HaBaTe/bHbe, KOMMYHWKAaTHBHbIE, DETy/IATHBHEIE),
KOTOphble obOecrieurBalOT (OpMHPOBaHHE TOTOBHOCTU K CaMOCTOSATETHHOMY
TIJIAHUPOBAHUIO U OCYILIeCTB/IEHUIO YueOHOMU JiesiTeTbHOCTH.

ITo3HaBaTe/bHBbIE YHUBEPCA/IbHbIE yUeOHbIe el CTBHS

Bba3oBbie 1ornueckue AeNiCTBUSA:

yMeHUSI WCI0/b30BaTh MPUEMBI JIOTUUECKOTO MbIIIJIEHUs] TIPU OCBOEHUU
3HaHUU: PAaCKPhIBaTh CMBIC/I XUMUUECKUX MOHSITUM (BbIZIESATh UX XapaKTepHbIe
TPU3HAKK, YCTaHAB/IUBAaTh B3aUMOCBSI3b C JIPYTMMU MOHATHUSIMU ), UCTIOTh30BaTh
TIOHSTUS [I7Is1 0OOBSICHEHUSI OT/Ie/TbHBIX (DaKTOB U SIBJIEHU, BLIOWPATh OCHOBaHUS
U KpUTepUM [1s1 KaacCU(pUKAIUM XUMUUECKUX BeIeCTB U XUMHUeCKUX
peaki[uii, yCcTaHaBIMBaTh NPUUMHHO-CIeICTBEHHbIE CBSI3U MEXITy O0BEKTaMHU
W3yueHusl, CTPOUTh JIOTUUeCKUe pacCyKJeHusi (UHJyKTHBHbIe, /eJyKTHUBHbIE,
T10 aHa/IOTHUU), [ie/iaTh BBIBO/bI U 3aK/THOUEHUS;

yMeHUe TpPUMEHSITh B TIpoliecce TI03HAHUS TIOHATHs (TIpeIMeTHbie U
MeTarpeJMeTHbIe), CUMBOJIMYECKHEe (3HAKOBbIE) MOJE/NH, UCIO0J/Ib3yeMble B
XUMHH, Tpeo0pa3oBbIBaTh IITUPOKO IIPUMeEHsieMble B XUMHH MoO/e/TbHbIe
rpe/iCTaB/IeHUs] — XUMUYECKUM 3HaK (CUMBOJI 3/IeMeHTa), XuMudeckasi hopmyiia
Y ypaBHeHHe XUMHUeCKOW peaKliyd — TIPH pellleHrH yueOHO-TI03HaBaTeTbHbIX
33/lay, C YuéTOM 3STUX MOjIe/IbHbIX TpeJCTaBAeHU  BBLISBIATE U
XapaKTepU30BaTh  CYIIeCTBEHHbIe TIPU3HAKW H3ydyaeMbIX OOBEKTOB —



XUMAYeCKMX  BeIeCTB M  XUMUYECKUX peaklyid, BbISBASTL  0OIMe
3aKOHOMEpPHOCTH, TPUUMHHO-C/Ie[ICTBEHHblE CBSI3M U TMPOTUBOpeuUMsi B
M3y4aeMbIX TpoLieccax U siBJIeHUSIX.

Ba3oBblie ucc/1ejoBaTeIbCKHe el CTBYS:

yMeHUe HCII0/Ib30BaTh MOCTaB/IeHHbIE BOMPOCHI B KaueCcTBe UHCTPYMeHTa
MO3HaHMsI, a TakKKe B KayecTBe OCHOBBI /sl (DOPMUPOBaHUSI TUIOTE3bI 10
MpOBepKe MPaBU/IbHOCTU BbICKA3bIBa€MbIX CYKJEHUM;

nprobpeTeHre OIbITAa MO TUIAHUPOBAHWIO, OpPraHU3allid U TPOBe[eHUI0
yUeHUUeCKUX JKCIepUMEeHTOB, yMeHHe Ha0moJaTh 3a XO/AO0M Mpoliecca,
CaMOCTOSITe/IbHO TIPOTHO3UPOBATh €r0 pe3y/ibTaT, (hopMyarpoBaTh 0000IIeHus
Y BBIBOJIBI 10 pe3yJibTaTaM IPOBEJEHHOT0 OMbITa, UCC/Ie0BAHUS, COCTaB/ISTh
OTYET O TIPOZie/IaHHOM paboTe.

Pabora c uadopmanmeii:

yMeHHe BbIOMpaTh, aHa/JM3UPOBaTh W WHTEPIIPETUPOBaTh MH(OPMALHIO
pas/UuHBIX BUJOB U (OPM TMpeACTaB/eHUs, TI0JlyuaeMyl0 W3 pPa3HbIX
VCTOYHUKOB (Hayu4HO-TIOMYJISIpHasi JMTepaTypa XWMHUYeCKOro COJlep>KaHusl,
CripaBoYHble T0COOWs, pecypchl VIHTepHeTa), KpUTHUeCKHA OLleHUBATh
MPOTHMBOPEUUBYIO U HeJJOCTOBEPHYIO MH(OpPMALIHIO;

yMeHHe TIPUMEeHSITh Pa3/InuHble METOZbI U 3arpoCkl TIPY MOUCKe U 0TOope
WHpOPMaLlMKM ¥ COOTBETCTBYIOL[UX JAHHBIX, HEOOXOJUMBIX [I/Isl BBITIOJHEHUs
yueOHBIX U MMO3HaBaTeIbHBIX 33/lau OTpe/ie/IEHHOTO THUIIa, TPUOOpeTeHre OTlbITa
B 00/1aCTH MCI10/1b30BaHUs UH(GOPMAI[MOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJ/laZieHWe KY/JIbTYpPOWM aKTUBHOTO WCII0/Ib30BaHUSI PA3/MUHBIX TOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BLIOMpATh OMTUMAIbHYIO (OPMY TMpe/CTaB/IeHUs
vHbOpMaLMy Y W/IIOCTPUPOBaTh pelllaeMble 3a/laul HeC/IOKHBIMU CXeMaMH,
JuarpaMMamu, JpyruMu popMaMu TpaduKu U UX KOMOUHALUSIMU;

yMeHHe WCII0/b30BaTh W aHaIM3UpOBaTh B Tipoliecce yuyeOHOUW W
WCC/Ie0BaTe/IbCKOU JesITe/IbBHOCTU MHbOpMaL1Io 0 B/IVSTHUU
MPOMBILLIJIEHHOCTH, Ce/IbCKOrO XO3SIHCTBA W TPAHCIIOpPTa Ha COCTOsIHHE
OKpY»KaroLer MPUPOJHOW CpeJibl.

KoMMyHUKaTHBHbIE YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

yMeHUs 3aZlaBaThb BOMpPOCHI (B XoJe Auasora U (Wam) AUCKYCCUM) T10
CyllecTBy 0OCy>kgaemoit TeMbl, (HDOpPMYJUPOBaTb CBOM  TIpeJIOXKeHHsI
OTHOCUTE/IbHO BBITIOJTHEHUSI TIPe/I/IOKEHHOM 3a/1aul;

yMeHUsI TpeACTaB/siTb TI0JlyueHHble pe3y/bTaThl [103HaBaTeIbHOMN
JesITeIbHOCTU B YCTHBIX U TIMCbMEHHBIX TEKCTaX; Je/aTb Ipe3eHTal|io
pe3y/ibTaTOB  BBIMOJIHEHHSI XUMHUYECKOro SKCIepuMeHTa (/1abopaTopHOro
OTbITa, JJabopaTOpHOI paboThI TI0 MCC/IEJOBAaHUIO CBOMCTB BeIleCTB, yueOHOTro
MPOEKTa);

yMeHUs y4yeOHOrO COTpyJHWYECTBA CO CBEDPCTHUKAMU B COBMECTHOM
MO3HaBaTe/JIbHOM M UCC/Ie[0BaTeNbCKOW  [1eiTeIbHOCTM TpW  pellleHuun
BO3HUKAIOIIUX TPO0/eM Ha OCHOBe yuéTa OOL[MX MHTEPeCOB W COTrJIaCOBAHUS
nosuruii  (0Ocy>kaeHus, 0OMeH  MHEHWSIMHM, «MO3TOBbIe  IITYPMbI»,
KOOpAUWHALIUSI COBMECTHBIX JelCTBUM, oOrpe/ie/ieHue KpPUTepueB IO OLieHKe
KauecTBa BBIMTOJIHEHHOMN paboThI U [pyTHe).

PeryisiTUBHBbIe YHUBepPCa/IbHbIE YUe0OHbIe AeHCTBUS:

yMeHUe CaMOCTOSTebHO OrpefensiTh Lield JesATelbHOCTH, TJIaHHPOBaTh,
OCYIL[eCTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
JesTeTbHOCTh, BbIOMpaTh Hanbosee 3(deKTHBHBIE CIIOCOObI pellieHrst YueOHbIX
Y TI03HaBaTeJIbHBIX 3a/lay, CAMOCTOSATENbHO COCTaB/SATh WM KOPPEKTHUPOBAaTh
Npe/i/IO)KeHHbIA aJrOPUTM JIeCTBUM TIPU BBLIMIOJTHEHUM 3a/laHul C YYETOM



TI0J/TyYeHHsT HOBBIX 3HaHMM 00 M3yuaeMbIX 00BEKTaX — Bell[eCTBaX U peaklusXx,
OLIeHMBaTh COOTBETCTBHE MOJIyUYEHHOTO pe3y/ibTaTa 3asB/eHHOM 1ie/id, yMeHHe
WCIO/b30BaTh W aHA/IM3UPOBaTh KOHTEKCThI, TIpejjiaraeMbie B YC/IOBUU
3a/laHUM.
IMPE/IMETHBIE PE3YJ/IBTATBI
B cocraBe TIpeMEeTHBIX pe3y/JbTaTOB I10 OCBOEHHWIO 00s13aTebHOTO
coJiepKaHusl, YCTaHOBJIEHHOTO /aHHOM (ezepanbHON paboueli TTporpaMMon,
BBIZIEJISIIOT: OCBOEHHbIE 00YyUarol[UMHCS HayuHble 3HAHUS, YMEHHUS U CTIOCOObI
JeUCTBUM, crieludyyeckie A TpegMeTHOW obmact «Xumusi», BUIBI
JleATeJIbHOCTU [0 TIOJIyYeHHWI0 HOBOIO 3HaHWS, €ero WHTeprpeTaluy,
rpeoOpa30BaHMIO 1 TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYaI[UsX.
K konIy obyueHusi B 8 Kjacce mpeaMeTHbIe pe3y/ibTaThl Ha 0a30BOM
YPOBHE JI0J/DKHBI OTpaXkaTh CHOPMHUPOBAHHOCTD Y 00YUArOIIMXCST YMEHHI:
® pacKpbIBaTb CMBIC/T OCHOBHBIX XMMUUECKUX MOHATUM: aTOM, MOJIEKY/Ia,
XUMUYECKHH 3/IEMEHT, TTPOCTOe BelleCTBO, C/I0’KHOE BeleCTBO, CMeCh
(oiHOpO/IHAst ¥ HEOJTHOPO/IHASI), Ba/IEHTHOCTb, OTHOCUTE/TbHAsi aTOMHast
M MOJeKy/IspHasg Macca, KOJMYeCTBO BellecTBa, MOJb, MOJISIpHas
Macca, MaccoBasi J0Jid XUMHUYECKOr0 3j7eMeHTa B COeJUHEeHUH,
MOJIIPDHBIA ~ 00BEM,  OKCHZ,  KHC/IOTa,  OCHOBAHWE, COJIb,
3JIeKTPOOTPULIATE/IbHOCTh, CTeleHb OKUCIEHUsl, XUMUUYeCKasi peakius,
K/1acCU(UKal[vsl peakl[ii: peaki[ud COeJUHEeHUs], peaKLIUU pa3/i0KeHuUs,
peakIuM 3aMellleHusi, peaklMu OOMeHa, 3K30- U SHAOTEPMUUECKHEe
peakiuu, TerioBor 3(heKT peakiuu, siip0 aToMa, 3JIeKTPOHHbBIA C/I0U
aToMa, aTOMHas opOWTanb, pajuyC aTroMa, XWUMHWUecKas CBs3b,
MO/ISIPHAasi U HeMoJisipHasi KOBaJIeHTHast CBsi3b, HMOHHAs CBSi3b, WOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JoJisg BellecTBa (MPOL|EHTHAs
KOHLIEHTpaLusi) B pacTBOPE;
® /UTIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XUMWYECKUX TOHATUU U
TIPUMEHSITh 3TU TIOHSITHS PY ONKMCAHUM BeleCTB U UX TMpeBpallleHUl;
® JCIO/b30BaTh XUMHUYECKYIO) CUMBOJIMKY [Jisi COCTaBieHUs1 (HOpMys
BellleCTB M YPaBHEHUN XUMUUECKUX peakLni;
® ompefensdTb  BaJeHTHOCTb aTOMOB  37IeMEHTOB B  OWHApHBIX
COeUHEeHMSX, CTeTleHb OKHC/IEHHWsS 3/IeMEHTOB B  OMHApHBIX
COeJMHEHNUsIX, MPHUHAZJIEXHOCTb BELIeCTB K OMNpe/e/IEHHOMY K/accy
coeiUHeHWH Mo (opmyJaM, BUJ XMMUUECKOU CBSI3U (KOBaJieHTHasi U
VIOHHAas1) B HEOPraHUYeCKUX COeIMHeHUSIX;
® packpeiBaThb CMmbIc1 Ilepuoauueckoro 3akoHa [I. . MeHpeneesa:
JIeMOHCTPHPOBATh MOHUMaHWe TMepUOJUUYECKOd 3aBUCMMOCTH CBOWCTB
XMMUUECKHX 37IEMEHTOB OT UX MoJioxkeHus B [lepuoinueckont cucteme,
3aKOHOB COXPaHEHWs] MacChl Bell[eCTB, TIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIDHOTO y4eHUs1, 3aKoHa ABOrajjpo;
® ONHUCHIBAaTb W XapaKTepu3oBaTh TabmuuHyro dopmy Ileproanueckoit
CUCTeMbl XWMHWYECKUX 3JIEMEHTOB: pa3/udaTh [OHATUSI «TJIaBHas
noarpyrnma (A-rpynma)» u «rnobouHasi noarpynma (b-rpymma)», Masbie
1 OOJIbIIINE TTEPHO/bI, COOTHOCUTH 0003HAUeHUsl, KOTOpble NMEIOTCS B
Tabsure «[leproguueckasl cucreMa XUMHWUeCKHX 3jemeHToB [I. M.
MeHiefieeBa» C UWC/AOBBIMH XapaKTePUCTUKaMU CTPOEHHS aTOMOB
XUMUYECKUX 3JIeMeHTOB (CoCTaB U 3apsii sifipa, oOiee 4YucIo
3JIEKTPOHOB UM pacrpe/ie/ieHUe UX M0 3/1eKTPOHHBIM C/I0SIM);



® K1acCM(QULMPOBaTb  XUMUYECKHWe  SJIeMEHThl,  HeopraHu4eckKue
Bell[eCTBa, XUMHUYECKHEe peakLUH (110 UKMC/IY U COCTaBY Y4YaCTBYHOLIUX B
peakl1y BelleCTB, 110 TeryioBoMy 3(PQeKTy);

® XapaKTepr30BaTh (OMUCHIBAThH) OOI[e XUMUUECKHe CBOMCTBA BeIlleCTB
pa3MUHbIX  KJaCCOB,  MOATBepXJasg  OMuCaHue  MpUMepamMu
MOJIEKYJIIPHBIX yPaBHEHUM COOTBETCTBYIOLMX XUMUUECKUX PeaKLIUM;

® [pPOrHO3MpOBaTh CBOMCTBA BeLIECTB B  3aBUCMMOCTM OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOJKHOCTH TIPOTEKaHUS XHMMHUUECKUX
TIpeBpallleHNld B pa3/IMYHbIX yC/IOBUSX;

® BBIUMC/IATH OTHOCHUTE/IbHYIO MOJIEKY/ISIDHYIO W MOJIIPHYK) MacChl
BeI[eCTB, MacCOBYH) [OJK XWMHUYECKOr0 3jeMeHTa Mo (opmyJie
COeJJMHEHHWsl, MacCCOBYHO [OJIF0 BelleCTBAa B pacTBOpe, IPOBOJUThb
PacuéThl MO0 YPAaBHEHUIO XUMUYECKOM peakLvy;

® [pUMEHSTb OCHOBHBIE OIepaluyd MbIC/IUTeIbHOU [|eATe/TbHOCTU —
aHa/M3 M CHHTe3, CpaBHeHWe, 0000LIeHHe, CUCTEMAaTU3ALHIO,
K/IaCCU(HUKALMIO, BbISB/IEHHE MPUUMHHO-C/IE/ICTBEHHbBIX CBsi3ed — [JIs
V3y4YeHMUs] CBOWCTB BeLeCTB M XUMHUYECKHX peakLUid, eCTeCTBEHHO-
HayuyHble  MeTOZAbl  T03HaHWsA —  HaOmojeHWe,  U3MepeHWUe,
MO/Jie/TMpOBaHue, SKCIepUMEHT (peaibHbIM U MbIC/IEHHBIN );

® (IefoBaThb IIpaBW/aM T[OJb30BaHUS XWMHUUECKOW TIOCYyJOHM |
nabopaTopHbIM 000pyZOBaHUEM, a TakKXKe TIpaBWIaM obpailjeHus C
Bell[eCTBAMU B COOTBETCTBMM C HWHCTPYKLUSIMA II0 BBITOTHEHUIO
7abopaTOPHBIX XUMHUECKUX OIBITOB I10 TIOJNYyUeHUI0 U COOMpaHHI0
razoo0pa3HbIX BellecTB (BOAOpPOZA U KHC/IOPO/a), TPUTOTOBJIEHHUIO
pacTBOpPOB C ONpeJeNéHHOM MAacCOBOM Jl07led  pacTBOPEHHOIO
BeLl[eCTBa, [JIAaHUPOBAaTh M MPOBOJUTb XUMHUUYECKHE SKCIIEPUMEHTHI 10
pacro3HaBaHMI0 pacTBOPOB 1IIjeJiloUed M KUCAOT C T[OMOLIbIO
VH/MKaTOPOB (J1aKMYC, (heHOoI(PTaerH, MeTUIOPaHX U IpyTHre).

K koHily obOyueHuss B 9 Kjacce rpegMeTHble pe3y/bTaThl Ha 0a30BOM

ypOBHe JIOJDKHBI OTP@XKATh CHOPMUPOBAHHOCTH Y 00YUAOLIMXCS YMEHHIA:

PacKpbIBaThb CMBIC/I OCHOBHBIX XUMWYECKHUX ITOHATHM: XUMUYECKUH
3/IeMeHT, aTOM, MOJIeKysa, MOH, KaTWOH, aHWOH, TPOCTOe BelleCTBO,
CJIOXKHOEe Bell[eCTBO, BaJIeHTHOCTh, 3JIEKTPOOTPULATebHOCTb, CTENeHb
OKHUC/IeHUs, XUMUYecKas peakLus, XWMHUUecKas CBsi3b, TeIJIOBOM
5 dexT peakiuu, MO/b, MOJISPHbIM 00BEM, PACTBOpP, 3JIEKTPOJIUTHI,
HEe3JIeKTPOJIUTBI, 3/IEKTPOJIMTAYECKAas AUCCOLMALMs, peakliii UOHHOIO
oOMeHa, KaTa/lM3aTOp, XUMHUUeCKOoe paBHOBecwe, oOpaTuMbie U
HeoOpaTUMBble peaki[iH, OKUC/IUTEe/IbHO-BOCCTAaHOBUTE/IbHbIE Peakivy,
OKHC/IUTe/Ib, BOCCTAaHOBUTE/b, OKWC/IEHWe U  BOCCTAHOBJIEHHE,
a/UIOTponusl, am(pOTEPHOCTb, XHWMHUUeCKass CBSI3b (KOBaJIeHTHas,
VOHHAas, MeTa/ulnueckasi), KpHUCTa//IMyecKass pelIéTka, KOppOo3us
MeTasulOB, CIIJIaBbl, CKOPOCTb XWMWUECKOW peaklUH, MpeJebHO
pornyctuMas KoHeHrtparus I1/1K BeliecTsa;

®* WUIIOCTPUPOBAaTh B3aMMOCBS3b OCHOBHBIX XUMHWYECKUX T[IOHATAA M
TIPUMEHSITh 3TU MIOHATHS MPY OMMCAHUU BeLeCTB U UX MpeBpallieHul;

® HCMO0JIb30BaTh XUMHUYECKYID CHUMBOJIMKY [JIs COCTaBJ/ieHUsI (OpMYJl
BeLL[eCTB ¥ ypaBHEHUN XMMUUYECKUX PeakLu;

e OmnpeJendaTb BaJEHTHOCTb W CTeNeHb OKUCIeHUSI XUMHUYECKUX
3JIEMEHTOB B COeJUHEHUSIX pa3/IMYHOr0 COCTaBa, IPUHAJJIEXHOCTh
BeI[eCTB K OMpeJieIeHHOMY KJlacCy COeJUHEHUM Mo (opMmyram, BUJ
XUMUYECKOM CBs3M (KOBajeHTHas, WOHHAasg, MeTa/yinyeckasi) B



HEOPTraHWYeCKMX COe/IUHEHHsIX, 3apsijl HOHa TI0 XUMUYECKOH (popmyie,
XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COe/JMHEHHH,
THUTT KPUCTa/VIAUeCKOHN PelléTKU KOHKPETHOTO BellleCcTBa;

packpbiBaTh CMmbIc/ Ilepuoguueckoro 3akoHa [. V. MeHgeneeBa u
JeMOHCTPUPOBATh €ro TOHWMaHWe: OIMUChIBaTh W XapaKTepu30BaTb
TabmuHyto popmy [leproguueckoii CUCTEMbI XUMHUUECKUX 37IEMEHTOB:
pa3nuuaTh TIOHSTUS «TJIaBHash moArpymnma (A-rpymma)» U «o0ouHast
noarpynma (B-rpymma)», Maible ¥ 0ofbliie TMepUobl, COOTHOCUTh
o003HaueHus1, KOTOpble HWMEIOTCS B TepuoAndecKoi Tabmuie, C
UYMC/IOBLIMU ~ XapaKTePUCTUKAaMU CTPOEHUSI aTOMOB  XUMUUECKUX
3/IeMeHTOB (COCTaB W 3apsf] siapa, o0Ilee YKMCIO 37eKTPOHOB U
pacripefiejieHe WX T0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 0O0II[He
3aKOHOMEpPHOCTH B MU3MeHeHWH CBOWCTB 3/IeMeHTOB U UX COeIMHEHUM B
ripefiesiax MaJsbiX TI€PUOJOB U TJIaBHBIX TIOATPYII C YUYETOM CTPOEHUS
WX aTOMOB;

K/laccuUIMpoBaTh ~ XUMUUECKWe  3/IeMeHTbl,  HeOopraHuuyecKkue
Bell[eCTBa, XUMHUUeCKHe peakiuu (10 UMCIy U COCTaBYy Y4YaCTBYHOIIUX B
peaki[iy BeIlecTB, TI0 TerioBoMy 3GhdeKTy, Mo U3MeHeHHI0 cTereHel
OKHUC/IeHUS] XUMUUeCKUX 37IeMeHTOB);

XapaKTepu30BaTh (OIMHChIBaTh) 00IMe U Crielibruyeckue XUMUUeCKHe
CBOMCTBA TMPOCTBIX M CJOXKHBIX BeIeCTB, TOJTBEepPXKAasi OIMcaHue
TIpUMepaMu MOJIEKYJIIPHBIX U MOHHBIX YpaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX peaki[ui;

COCTaB/ISATb YPaBHEHWsI 3/IEKTPOIMTHYECKOH JMCCOLAALIMK  KHUCTIOT,
Iesioueld W CONeH, TIO/Hble W COKPALEHHBIE YPaBHEHMSI DeakLni
HMOHHOT'0 o6meHa ypaBHeHUs  peaki[ui,  TO/TBepPKAAr0IuX
CylLL|eCTBOBaHUe FeHeTHYECKOH CBA3N MeXKy BelleCcTBaMy Pa3IMUHbIX
KJIaCCOB;

pacKphiBaTh CYIIIHOCTb OKHUC/IUTE/bHO-BOCCTAHOBUTE/IbHBIX peaklvii
TIOCPe/ICTBOM COCTaBJ/IeHUSI 3JIEKTPOHHOTO OaaHca 3TUX peakLuii;
TIPOrHO3MPOBaTh CBOMCTBA Bell[eCTB B 3aBUCUMOCTH OT UX CTPOEHUSs,
BO3MOYKHOCTM TIPOTEKaHUsI XMMUYEeCKUX TpeBpallleHuil B pa3/InuHbIX
yCJIOBUSIX;

BBIUUC/IATb OTHOCUTENbHYIO MOJIEKY/IIPHYI0O W MOJISIPHYIO MacChl
BeIIeCTB, MacCCOBYIO JOH0 XHWMHYECKOro 3jeMeHTa Mo ¢opMmysie
COeJMHEeHUs, MacCOBYIO [IO/IF0 BellleCTBAa B pPAacTBOpe, MPOBOJWUTh
PacuéThl M0 YPaBHEHUIO XUMUUYECKOH peakiuy;

cobmofaTh  MpaBWa  TI0JIb30BaHUSI ~XUMHUUECKOM TOCYA0M U
nabopaTopHbIM 00OpyZiOBaHMEM, a TakXke TMpaBwia oOpailjeHUs C
Bell[eCTBaMU B COOTBETCTBUM C WHCTPYKI[USMU TIO BBITOTHEHUIO
nabopaToOpHBIX XUMHUUYECKHUX OTBITOB I10 TIOJIyYeHHI0O W COOMpaHHUIO
ra3o000pa3HbIX BelllecTB (aMMHaKa U YIJIEKHUC/IOTO ra3a);

MPOBO/JIUTh  peaki[iy, TO/TBepXKAaloIe KaueCTBEeHHBIM COCTaB
pa3/MUHbIX BEIeCTB: pAcro3HaBaThb OMNBITHBIM TMYTEM  XJIOpPHUJ-,
opomua-, woaua-, KapboHaT-, Qocdar-, cuIMKar-, Cyabdat-,
TU/IDOKCH/-UOHBbI, KaTUOHbI aMMOHUSI U MOHBI M3yUYeHHbIX MEeTasljIOB,
TIPUCYTCTBYIOIIE B BOJHBIX PaCTBOpax HeOpraHWYeCKUX BeIlleCTB;
TIPUMEHSITb OCHOBHbIE Ofepalid MbICIUTE/ILHOM /leSITe/IbHOCTH  —
aHaM3 W CUHTe3, CpaBHeHWe, 0000leHre, CHUCTeMaTHU3aLHIO,
BbISIBJIEHHE TIPUUMHHO-C/Ie/ICTBEHHbIX CBsi3el — /IJisl U3yueHUs] CBOMCTB
BEI[eCTB M XUMHUUYECKHUX peakiuii, eCcTeCTBeHHO-HayuHble MeTO/bl



Mo3HaHusl — HaO/moieHre, U3MepeHne, Mo/ie/IMpOBaHue, KCTIepUMEHT
(peasibHBIN U MBIC/IEHHBIN).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 K/TACC
HaumenoBanmue KonnuyecTBo yacos
No OnekTpoHHbIe (UG poBHIe)
pa3/ieJioB U TeEM KonTpo/ibHEIE IIpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHBIE PeCypChI
MPOrpamMmbI paboThI paboThI
Pa3zpen 1. IlepBoHavasibHbIe XUMHYECKHE TTIOHATHUSA
XuMUST — BaKHast
11 00/1aCTh €CTECTBO3HAHMS c ) bubmmoreka LIOK
’ Y MPaKTUYeCKOH https://m.edsoo.ru/7f41837¢
JlesiTe/TbHOCTH YesioBeKa
19 BemectBa 1 xummueckue 15 1 bubnuoreka LIOK
’ peakryu https://m.edsoo.ru/7f41837c
Wtoro no pa3peny 20
Pa3pen 2. BakHeiime npeCTaBUTe/TH HEOPraHHYECKUX BelleCTB
21 Bosgyx. Kucnopog,. 6 bubmmoreka LIOK
' I[MonsTHE 00 OKCHAAX https://m.edsoo.ru/7f41837¢c
59 Bogopog.ITousture o 8 1 bubmmoreka LIOK
' KHCJIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
53 Boja. PacTBopbI. c 1 1 bubmoreka LJOK
' [MoHsiTHEe 06 OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
OcCHOBHBI€ K/1acChbl Bub OK
2.4 HEeOpraHUYeCcKux 11 1 1 nomrorexa L

coeIMHEeHUM

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




Wroro no pa3geny 30

Pa3fen 3. Ilepuopuueckuii 3akoH U Ilepuoguyeckas cucreMa XuMuuecKux 3/1eMeHToB [l. V1. MenjeneeBa. CTpoeHue aTOMOB.
XumMnueckas cBfi3b. OKHC/IUTE/IbHO-BOCCTAaHOBUTE/IbHBIE PeaKIiiU

[Teproanueckuii 3aKOH U
ITepuogrueckas crucrema
3.1 XMMHUYeCKHX 3/1eMEeHTOB 7
. Y. MeHpeneesa.
Ctpoenue aToMa

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

XumMuueckast CBS3b.

3.2 OKUCUTETEHO- 8 1 bubnuoreka LIOK
' BOCCTAHOBUTE/ILHBIE https://m.edsoo.ru/7f41837¢c
peakLu
bubmioreka LIOK
174
TOrO TI0 PasALIy 15 https://m.edsoo.ru/7f41837c
bub OK
PesepBHOe Bpems 3 nomorexa L

https://m.edsoo.ru/7f41837c
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9 KV/IACC

HaumeHoBaHue KonuuecTBo uacos
No OnekTpoHHbIe (UG poBHIe)
pa3fie/ioB M TeM KonTpo/sibHbIE IIpakTHyeckue
n/n Bcero o0Opa3oBaTe/IbHBIE PeCypChl
NporpaMmsl padoThI padoThI
Pa3zpen 1. BerjectBo 1 XUMHUYeCKUe peakijuu
[ToBTOpEHUE U
11 yriybneHve 3HaHUH c 1 Bubmorteka LIOK
' OCHOBHBIX Pa3/ie/ioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
bubmioTeka LIOK
1.2 3aKOHOMEPHOCTHU 4
. https://m.edsoo.ru/7f41a636
XUMHYECKUX pPeakLun
DJIEKTPOTUTUYECKAS
13 JIACCOITHAITHSI. 8 1 1 bubmoTeka LIOK
' XHUMHUYECKHE PeaKLiH B https://m.edsoo.ru/7f41a636
pacTBopax
Wroro no paspeny 17
Pa3pen 2. HemeTa/libl U X COeUHEHUS
OO0r11ast XapaKTepUCTUKA
H paiTep bubmmoreka LIOK
2.1 XMMUYeCKHX 3/1eMEeHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. I'anorenst
2.2 OO0rm1as XxapakKTepuCTHKa 6 bubmmoreka LIOK

XUMUUECKUX 3JIeMEHTOB
VIA-rpynmel. Cepa u eé

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




coe/IMHeHUsI
OO0111ast XapakKTepUCTUKA
23 XUMUYECKUX 3/1eMEeHTOB . Bbubmoreka LIOK
' VA-rpymmbl. A30T, https://m.edsoo.ru/7f41a636
docdop u ux coeiHeHUs
OO01iast XapaKTepuCTUKA
XUMHUYECKUX 37IeMEHTOB Bu LIOK
nbnmoreka
24 IVA-rpynnel. Yriaepos u
p}: POA 8 https://m.edsoo.ru/7f41a636
KPEeMHUU U UX
CoeIMHeHUs
Wroro no pa3peny 25
Pazpen 3. MeTa/iibl U UX COeIHHEHUA
31 OOb111e cBoiicTBa 4 bubmoteka LIOK
' MeTa/lJIOB https://m.edsoo.ru/7f41a636
3.9 Baxxneliive Metasbl U 16 bubmoteka LIOK
' UX COeMHEHHUsI https://m.edsoo.ru/7f41a636
Wroro no pa3peny 20
Pazpen 4. Xumus U OKpy)Kawinas cpeja
41 BemectBa u maTepuansl B 3 bubmoreka [IOK
' JKM3HU Ue/IoBeKa https://m.edsoo.ru/7f41a636
Wroro no pa3zpeny 3
PesepBHOe Bpems 3 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41a636
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IIOYPOYHOE IVIAHNPOBAHUE

8 K/TACC
Nd KonunyecTBo yacos
JJ/IeKTPOHHBbIE
n ara nu¢poBbIie
Tema ypoka KoHTpo/bHEBIE IIpakTHUeckue A p
/ Bcero HU3y4eHUs oOpa3oBare/IbHbIE
padoThI padoThI
n pecypchbl
[Ipegmet xumuu. Posb Xummnu B Bbubmoteka LIOK
JKU3HU 4esioBeka. Tena u 1 https://m.edsoo.ru/ff0d21
Bell[eCTBa Oc
bubnuoreka IIOK
[ToHsTHE 0 MeTOaX MO3HAHUS B
1 https://m.edsoo.ru/ff0d22
XUMUU
7e
IMpakTuueckas pabora Ne 1
bubmoteka [IOK
«[TpaBusna paboTsl B labopaTopuu
.. 1 https://m.edsoo.ru/ff0d23
Y IPUEMBI 0OpalLeHus C de
nabopaTopHbIM 000py/10BaHHEM» =
bubmoreka IIOK
YucTble BelljeCTBa U CMeCH.
. 1 https://m.edsoo.ru/ff0d26
Crioco0Obl pa3zeneHusi cMecei ca
[MpakTryeckast pabora Ne 2 bubmoreka IIOK
«Pa3genenue cmeceii (Ha mpuMepe 1 https://m.edsoo.ru/ff0d28
OUHCTKY TIOBAPEHHOU COJIN)» 8
ATOMBI U MOJIEKYIbI 1 bubnuoreka LIOK
https://m.edsoo.ru/ff0d2a




6¢

XuUMHUecKue 31eMeHThl. 3HaKU

bubmoreka IIOK

7 (CMMBOJ1BbI) XUMHUYECKHX https://m.edsoo.ru/ff0d2b
3/IeMeHTOB e8
bubmoreka IIOK
8 IIpocThie U C/I0)KHbIe BellecTBa https://m.edsoo.ru/ff0d2a
6c
bubmoteka LJOK
9 ATOMHO-MOJIEKY/ISIDHOE yUeHHe https://m.edsoo.ru/ff0d2d
50
3aKOH II0CTOSTHCTBA COCTaBa
Bell|eCTB. XUMHUUeckasi (hopmya Brbmorexa OK
10 HHECTB. pMyJId. https://m.edsoo.ru/ff0d2ea
BasieHTHOCTH aTOMOB .
XUMUYECKUX 3/IeMEeHTOB -
OTHOCHTe/IbHasi aTOMHas Macca. Bbubmmoreka LIOK
11 | OtHOCUTebHAs MOJIEKY/IsIpHast https://m.edsoo.ru/ff0d32
Macca 3c
bubmoreka IIOK
MaccoBasi 107151 XUMHUUYeCKOr0
12 https://m.edsoo.ru/ff0d35
371eMeHTa B COeJMHeHUU 0c
KonuuectBo BeijectBa. Mosib. Brbmorexa ITOK
13 https://m.edsoo.ru/ff0d52
MosipHas Macca
30
bubnuoreka IIOK
®du3nueckre U XUMHUUECKUe
14 https://m.edsoo.ru/ff0d37f
siBJIeHHs1. XUMUUeCKasi peakLyst .
15 | Ilpv3Haku U yC/10BUSA NPOTEKaHUSA bubmoreka LIOK




XUMUYECKHX peakLyi

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEeHHs MacChl

bubmoreka LJOK

16 | BemwjecTB. XUMUYyeckKue https://m.edsoo.ru/ff0d3b
ypaBHEHUSA 88
BbIurcieHust KoJiMuecTBa, MacChl bubnuoreka IIOK
17 | BelecTBa 110 ypaBHeHUSM https://m.edsoo.ru/ff0d57
XUMHUUECKUX peakLUii 08
Knaccudukaiysi XUuMUuecKux
eakLUM (coeMHeHUsT Bubmaorexa [JOK
18| P ’ https://m.edsoo.ru/ff0d3f3
pasnoXkeHus, 3aMeLLeHus], 4
obmeHa) a
M. B. JIoMOHOCOB — yUéHBIW- Bubmmoreka LIOK
19 | sHiuknoneguct. O6001eHE U https://m.edsoo.ru/ff0d40
cUcTeMaTHr3alusi 3HaHUM c4
KontponbHas pabora Nel o Teme bubmmoreka LIOK
20 | «BerjectBa U XMUMHUUYeCK1e https://m.edsoo.ru/ff0d42
peaKLn» 90
Bo3gyx — cmecsh rasos. Cocras bubmoreka LJOK
21 | Bosgyxa. Kuciopog — snemeHT U https://m.edsoo.ru/ff0d44
ripocToe BelijecTBO. O30H 8e
dusnyeckre U XMMUUeCKre
. bubnuoreka IIOK
CBOMCTBa KMC/I0po/ia (peakiyuu
22 https://m.edsoo.ru/ff0d46
OKMCJIeHus, ropenye). [Tonstue 14
00 okcugax T
23 | Criocobbl momyueHUs] KUCIOPOAA bubmoreka LJOK




B 1abopatopuu 1
MpOMBILUTeHHOCTH. [IprMeHeHMe
KHCJI0pOJa

https://m.edsoo.ru/ff0d49
7a

TerioBoit 3¢dekT XUMUUecKoit

peakLyu, MOoHSTHE O bubmoteka LIOK
24 | TepMOXMMHYECKOM ypaBHEHUHY, https://m.edsoo.ru/ff0d47
9K30- ¥ SHA0TepMHUUYECKUX 90
peaxLusix
ToruBo (HedTh, yrosib U MeTaH). bubmmoreka LIOK
25 | 3arpsi3HeHMe BO3/yXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro rnpejoTBpalleHus 4a
IMpakTueckasi pabota Ne 3 o
bubnuoreka IIOK
Teme «IlomyueHue u cobupaHue
26 https://m.edsoo.ru/ff0d4ae
KHUCJIOpO/ia, M3yueHue ero )
CBOMCTB» -
Bopopona — 3neMeHT 1 mpocToe bubmoreka LJOK
27 | BewjectBo. HaxoxeHve B https://m.edsoo.ru/ff0d4d
TIpUpPOJIe do
dusnyeckue U XUMUyeckKue bubnuoreka IIOK
28 | cBoticTBa Bojopoza. [IpumeHenue https://m.edsoo.ru/ff0d4d
BOZ0pOZia do
bubnuoreka IIOK
29 | IlonsATHe 0 KMC/IOTaX U COIAX https://m.edsoo.ru/ff0d50
d2
CriocobbI rosiyueHHst BOIOPO/ia B Brbmorexa OK
30 y AOPOA https://m.edsoo.ru/ff0d4d

naboparopuu

do




[MpakTuueckas pabora Ne 4 o

bubnmmoteka LJOK
Teme «IlonyueHue u coOrupaHue
31 https://m.edsoo.ru/ff0d4f4
BO/IOPO/Ia, U3yUyeHe ero 5
CBOMCTB» 2
MosisipHbIi 00BEM ra3oB. 3aKOH Bubmaorexa [JOK
32 https://m.edsoo.ru/ff0d54
ABorazpo
2e
Berunciiennsi 06béma, KoinyecTBa
bubmoreka LJOK
BeIIleCcTBa rasa 1o ero u3BeCTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYeCTBY BelljecTBa WU a0
00bEMY o
BerunciieHnsi 06bEMOB Ta30B TI0
bubmoreka IIOK
ypaBHEHUIO Peakluy Ha OCHOBe
34 . . https://m.edsoo.ru/ff0d57
3aKOHa 00BEMHBIX OTHOIIIEHUN 08
ra3oB o
bubmoreka LJOK
dusnueckre U XUMHUUeCKHe
35 . https://m.edsoo.ru/ff0d58
CBOWCTBA BOZBI
7a
CocraB ocHoBaHui. [ToHsiTHE 006 Brbmorexa LOK
36 https://m.edsoo.ru/ff0d59
HMHAWKaTopax
e2
Bopa kak pacTBOpuUTEIb.
bubnuoreka IIOK
HaceblImmeHHbIe ¥ HeHACHIII[eHHbIe
37 https://m.edsoo.ru/ff0d5b
pacTtBopbl. MaccoBast 0151 40
Bell[eCTBa B pacTBOpe o
38 | Tlpaktuueckasi pabora Ne 5 o Bubmoteka [IOK

Teme «IIpUTOTOB/IEHHE PAaCTBOPOB

https://m.edsoo.ru/ff0d5e




C orpeenéHHONM MacCOBOM JjoJiei

ba
PacTBOPEHHOI'O BellleCTBa» o
KonTtposnbHas pabota Ne2 110 Teme Bubmaorexa [JOK
39 https://m.edsoo.ru/ff0d63
«Kucnopoza. Bogopon. Boga» 42
bubmoteka LJOK
Oxkcuppl: cocTaB, KnaccuduKaiys,
40 https://m.edsoo.ru/ff0d66
HOMeHK/IaTypa
4e
[TonyuyeHue u XuMUUeCckKue bubmioreka LIOK
41 | cBOMCTBA KUC/IOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aMmbOTepHBIX OKCU/IOB de
. bubmioreka LIOK
OcHoOBaHusI: COCTaB,
42 https://m.edsoo.ru/ff0d67
K/IacCU(UKaLYsi, HOMeHK/IaTypa ca
bubmoreka LJOK
[TonyuyeHue u XuMUUecKue
43 - N https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHUM -
‘ bubnuoreka IIOK
Kucnotsl: cocTas,
44 https://m.edsoo.ru/ff0dfee
K/IacCU(UKalysi, HOMeHK/IaTypa 5
bubnmmoteka LJOK
[TonyuyeHue u XUMUUeCKUe
45 - https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCJIOT 5
Conu (cpegHue): HOMEHK/IaTypa, bubnuoreka IIOK
46 | crocobbl MomyyeHus, https://m.edsoo.ru/00ad94
XUMHYeCcKre CBOMCTBa 74
47 | Tlpaktuueckasi pabora Ne 6. bubmoteka LIOK




PelieHue sKcriepruMeHTaIbHbIX
3a/1au 110 TeMe «OCHOBHbIE
KJIaCChl HEOpraHUYeCKHUX
coeIMHeHU»

https://m.edsoo.ru/00ad9b
7c

I'eHeTHueckas CBSI3b Mexay

bubmoreka IIOK

48 | K/laccamMu HeOpraHUYeCcKux https://m.edsoo.ru/00ad9a
CcoeJIMHEeHUM 50
bubmoreka IIOK
O06006111eH1e ¥ cUCTeMaTH3allus
49 . https://m.edsoo.ru/00ad9c
3HaHUM
b2
KonTtposnbHas pabota Ne3 110 Teme bubnuoreka IIOK
50 | "OCHOBHBIE K/1aCcChl https://m.edsoo.ru/00ad9e
HeopraHuuecKrux coeJuHeHUn" la
[TepBbie MOMBITKH
bubmoreka IIOK
K/1accupuKalyu XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
sneMmeHTOB. [ToHATHE O Tpynmax 2
CXO/THBIX 3/IEMEHTOB B
[TeproruecKuii 3aK0H U
bubnmmoteka LJOK
[Tepnognueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMUUYeCcKux 3rnemMeHToB /1. 1. e
MeHpeneeBa B
bubmoreka IIOK
53 | Tlepuopapbl, TpyIIibl, TOATPYIIIbI https://m.edsoo.ru/00ada5
2c
Bubmoteka 1IOK
Ctpoenune atomoB. CocraB
54 https://m.edsoo.ru/00ada3

aTOMHBIX sAzep. V30Tors!

42




CtpoeHue 3/1eKTPOHHBIX

bubnmmoteka LJOK
000/10ueK aTOMOB 3/IEMEHTOB
55 o https://m.edsoo.ru/00ada6
ITepuioguueckon cucremsl /1. W. be
MeHpeneeBa B
XapakTeprucTUKa XMMUUeCKOTo
bubmoreka LIOK
3/1eMeHTa 10 ero MOJI0)KeHHI0 B
56 . https://m.edsoo.ru/00ada8
[Tepuoguueckoit cucreme /1. 1. 24
MenpeneeBa B
3HaueHve [lepyuoanueckoro
bubmoteka LJOK
3aKOHa /IJis1 Pa3BUTUS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. . . Menzenees — Ge
YUEHBIH, Mefiaror U rpakJjlaHuH o
bubmoreka LIOK
OJIEKTPOOTPHULIATE/IbHOCTh
58 https://m.edsoo.ru/00adaa
aTOMOB XUMUYECKUX 37IeMEHTOB b8
bubmoreka LJOK
59 | WoHHast xumrueckasi CBsi3b https://m.edsoo.ru/00adac
34
bubmoreka IIOK
KoBasneHTHas rossipHast
60 https://m.edsoo.ru/00adaa
XUMHUUeCKast CBSI3b
b8
bubmoteka LJOK
KoBaneHTHast HenosipHasi
61 https://m.edsoo.ru/00adaa
XUMUYeCKast CBSI3b
b9
bubnuoreka IIOK
62 | CreneHb OKUC/IEHUS https://m.edsoo.ru/00adae

28




OKUC/IUTE/TBEHO-

bubmoreka LJOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBHUTE/IbHBIE PeaKIun 76
bubmoreka IIOK
64 | OKucIUTe/NIn U BOCCTAaHOBUTEIU 1 https://m.edsoo.ru/00adb0
76
KonTtposbHas pabota Ne4 110 Teme bubmoreka IIOK
65 | «CTpoeHue aroMa. XUMUYeCKast 1 https://m.edsoo.ru/00adb4
CBSA3b» 86
5 bubmoreka LJOK
PesepBHbIH ypok. O000IIICHHe U
66 P P ‘1:'-1 1 https://m.edsoo.ru/00adb3
CHUCTeMaTH3aLus 3HAaHUH 3¢
. bubmoreka IIOK
PesepBHbIil ypok. O000II[eHMe U
67 P yp i'—l 1 https://m.edsoo.ru/00ad9c
CHUCTeMaTH3al|s 3HaHUH b2
. bubmmoreka LIOK
PesepBHbIN ypok. O000LLIeHKe U
68 P P \L,U; 1 https://m.edsoo.ru/ff0d61
CHUCTeMAaTU3aLMsl 3HAaHUH 6
OBIIEE KOJIMYECTBO YACOB &8

I10 ITPOI'PAMME




9 KV/IACC

No KonnuyecTBo yacos
J/IeKTPOHHbIE
Hdata uucdpoBbie
n | Tema ypoka KoutpoibHbIe IIpakTHueckue
Bcero U3y4eHHUs oOpa3oBare/bHbIE
/ paboThI padoThI
pecypchbl
n
[Teproguuecknii 3aK0H.
bubmoTeka LIOK
ITepuoanueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMUUeCKUX 37ieMeHToB /1. .
N. MenpeneeBa -
3aKOHOMEpHOCTH B
. bubnuoreka IIOK
V3MeHeHHH CBOWCTB
1 https://m.edsoo.ru/00adb6b
XUMUAYECKUX 3/IEMEHTOB 6
TMepBbIX TPEX MEPUO/OB B
Knaccudukanus n bubmoTeka [IOK
HOMeHK/1aTypa 1 https://m.edsoo.ru/00adb7e
HEOpPraHWUeCKHX BeIlecTB 2
Buzbl Xumuueckoi CBSI3U U bubnuoreka IIOK
TUTIbI KPUCTANIMYECKUX 1 https://m.edsoo.ru/00adbac
pelIéToK 6
KontponbHast pabora Nel
o TeMe «IloBTOpeHre u
yriyb/eHyde 3HaHUN 1 1
OCHOBHBIX pa3/iesioB Kypca
8 kiacca»
Knaccudukarus 1 bubmoteka LIOK




XUMHWUYEeCKHUX peaKL[I/II‘/JI 110
Pa3/IMYHBIM IMPHU3HAKaM

https://m.edsoo.ru/00adbcb
0

[TouaTtue o ckopocT
XUMHYECKOW peaklvu.

BbubmoTeka LIOK

7 https://m.edsoo.ru/00adbe9
[ToHsiTHE O TOMOTEeHHBIX U R
reTeporeHHbIX PeaklUsIx N
[TonaTue o XuMrUUYeCKOM
paBHOBecUU. PaKTOPBI,
BubmoTeka [IOK
BJIMSIFOIIIME Ha CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUUeCKOMN peaklvu 1 .
TI0JI0’KeHHe XUMUUYEeCKOTO -
paBHOBeCHs
OkuC/IUTeNTHHO- Bubmoreka IIOK
9 BOCCTaHOBUTEJIbHbIE https://m.edsoo.ru/00adcad
peakiuu e
Teopus
. bubmoTeka [IOK
3/1IeKTPOJIUTUUECKOMN
10 https://m.edsoo.ru/00adcd6
muccouranyu. CuibHble U 3
c/1abbie 371eKTPOTATHI -
BubmoTeka LIOK
NouHble ypaBHeHUs
11 . https://m.edsoo.ru/00add44
peakiuii 3
XyMHUUeCcKre CBOMCTBa
KUCJIOT U OCHOBaHUM B bubmoreka IIOK
12 | cBete npejcTaBieHU 06 https://m.edsoo.ru/00add5d

3/71eKTPOJIUTUUYECKOM
JMCCOLaliun

8




XuMuyeckKie CBOUCTBa
coJiell B cBeTe

bubmoreka IIOK

13 Tipe/ICTaBIeHU 00 https://m.edsoo.ru/00add8b
371eKTPOJIMTUUYECKOM 2
JYCccoLalun
bubnmoreka IIOK
[Tonsitne o rupposuse
14 . https://m.edsoo.ru/00add9d
coseit
4
OBoGweHHue 1 bubmmoreka ITOK
15 . https://m.edsoo.ru/00addd1
CUCTeMaTH3alys 3HaHUU 5
ITpakTrueckast pabota Ne 1.
Bbubsmmoreka [IOK
«Pelienue
16 https://m.edsoo.ru/00addbf
9KCIepUMeHTaIbHbIX .
3aau» a
KonrposbHast pabota Ne2
10 TemMe
BubmoTeka LIOK
«DJIeKTPOIUTUUeCKasT
17 https://m.edsoo.ru/00addec
JccoLyanusi. 0
XuMuyeckue peakiiy B B
pacTBopax»
OO011jas1 XapaKTepUCTHKA
bubmoteka [IOK
rajioreHoB. XuMHUueckKue
18 . https://m.edsoo.ru/00addfe
CBOMCTBA Ha TIpUMepe )
xJiopa -
19 | XnopoBogopos. ConsHast bubmoreka IIOK

KHC/I0Td, XUMHWUYECKHe

https://m.edsoo.ru/00ade10




CBOMCTBA, T0/IyueHue,
TpUMeHeHe

[

[MTpakTrueckast pabota Ne 2
1o teMe «[lonyuyenue

BbubmoTeka LIOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KUCJIOTBI, g
v3yueHue eé CBONCTB» .
Brrurciienus o
bubmoTeka [IOK
YPaBHEHUSIM XUMUUeCKUX
21 . https://m.edsoo.ru/00ade48
peakLyi, eC/iv OJJMH U3 3
peareHTOB JlaH B U30bITKe B
BbubmoTeka LIOK
OO011jasi XapaKTepUCTHKA
22 https://m.edsoo.ru/00ade64
371eMeHTOB VIA-rpyIribl .
AnnotpornHsle
MoAW(UKALIUK Cepbl.
¢ P , bubmmoreka IIOK
HaxoxneHuve cepsl v eé
23 3 https://m.edsoo.ru/00ade64
COeJUHeHW B MPUPOJE. .
XrMHYeckue CBOKMCTBa N
cephl
CepoBoziopo/i, CTpoeHue, bubmmoreka ITOK
24 ¢du3nueckre U XMMHUYeCcKue https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcugpl cepsl. CepHast
bubmoteka [IOK
KWC/OTa, (pr3nyeckre U
25 . https://m.edsoo.ru/00adea2
XHUMHYeCKUe CBOMCTBa, 3
TpuMeHeHre -
26 XUmMuyeckKue peakLjuu, bubmoreka IIOK




Jie>kalliyie B OCHOBe
TIPOMBILIIEHHOTO CTIoco06a
T0JIyYeHus1 CePHOMN
KUCJIOTBI. XUMUAUECKoe
3arpsi3HeHue OKpyKarolilei
cpeibl COeIUHEHUSIMU CephI

https://m.edsoo.ru/00adec8
a

BreruuciieHue MacCcoBOU

bubmoreka IIOK

27 JI0JIU BBIXO/A TIPOAYKTA https://m.edsoo.ru/00adec8
peakiuu a
OO0rm1ast xapaKTepruCTHKa
3/1eMeHTOB V A-rpymnribl. bubmoteka [IOK

28 | A3sor, pacripocTpaHeHue B https://m.edsoo.ru/00adeea
ripupoje, ¢pr3nueckue u 6
XUMHYEeCKHe CBOMCTBA
AwmMuak, ero ¢pusuveckre Bubmioreka IJOK

29 Y XUMUUECKHUe CBOMCTBA, https://m.edsoo.ru/00adf00
T0/Iy4YeHue U TIpUMeHeHue 4
ITpakTrueckast pabota Ne 3
no teme «IlonyueHue Brbmorexa [OK

30 Y https://m.edsoo.ru/00adf18
aMMHaka, U3yueHue ero 0
CBOUCTB» B
A30THasi KUC/OTa, eé bubnmoreka IIOK

31 bu3nueckre U XUuMHUYecKue https://m.edsoo.ru/00adf30
CBOMCTBA 6

32 Wcrionb30BaHre HUTPATOB bubmoteka [IOK

1 cojieli aMMOHMUS B
KaueCTBe MHHEPAJIbHBIX

https://m.edsoo.ru/00adf51
8




ynobpeHuii. Xumuueckoe
3arpsi3HeHue OKpYyKarolieit
cpe/ibl CoeIMHEHUsIMU
asora

docdop. Okcug dochopa
(V) u pocdopHasi KUC/OTa,

BubmoTeka LIOK

33 https://m.edsoo.ru/00adf68
bu3nueckre U XUMHUYecKue .
CBOMCTBA, M0y YeHHe -
Ncnonb3oBanue docdaton
B KaueCcTBe MUHepaIbHbIX Bbubmmoreka [IOK
34 yAobpeHuii. 3arpsisHeHHe https://m.edsoo.ru/00adfc2
TIPUPOJHOM Cpejibl 0
dbocdaramu
Yrnepog,
bubmoTeka [IOK
pacrpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
nipupojie, pusnueckue u .
XMMHWUeCKHe CBOHCTBa -
Okcupp! yriepoga, ux
¢dusnueckre U XMMUUYeCcKue Bubmumoreka LIOK
36 CBOMCTBA. JKOJIOTUUECKHe https://m.edsoo.ru/00adfeb
nipo6JieMbl, CBsi3aHHBIE C e
okcuzoMm yriepoga (IV)
. bubmoteka [IOK
YronbHas KUC/IOTA U eé
37 https://m.edsoo.ru/00ae006
coJn
o
38 | Ilpakrtuueckast pabota Ne 4 bubnuoreka IIOK

rio Teme "l[losiyueHue

https://m.edsoo.ru/00ae027




YTJIEKUCJIOTO Ta3a.
KauecTBeHHast peakiiyist Ha
KapOoHaT-MoH"

(g2}

[TepBOHAYa/IbHBIE TIOHSTHS
00 opraHMuecKux

bubmoTeka LIOK

39 https://m.edsoo.ru/00ae054
BellleCTBaX KakK 0 o
COoeIMHEeHUSIX yTJiepoia -
. bubmmoreka IIOK
Kpemuuti u ero
40 https://m.edsoo.ru/00ae080
coeIMHeHHUsI ;
[TpakTrueckast pabota Ne 5.
Pemrenne
bubmoreka IIOK
JKCIepMMeHTa/IbHbIX 3a7jau
41 o https://m.edsoo.ru/00ae0bf
1o TeMe «BakHeMuIie )
HeMeTaJUTbl U UX a
CoeIMHEeHUSI»
KonTponbHast paboTa Ne3
. bubmoreka IIOK
1o TeMe «BaxkHetiiie
42 https://m.edsoo.ru/00aelel
HeMeTasTbl U UX 3
coeTUHeHUSI» a
OO011jas1 XapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB —
MeTa/JIoB. MeTasinueckas bubnuoreka IIOK
43 CBAI3b U MeTaJlyinyeckas https://m.edsoo.ru/00ae103

KPpHUCTA/I/IMYeCKas peU_IéTKa.

®dusnyeckue CBONMCTBA
MeTa/VIOB

e




XuMuyeckKie CBOUCTBa
MeTa/l/IOB.

BbubmoTeka [IOK

44 - https://m.edsoo.ru/00ael15
OneKTPOXUMHUYECKUH PSf 5
HarpsDKeHUH MeTasljIoB }
OO6r11e criocoObl
MOJTyYeHUs] MeTaslyIoB.
CniaBel. Beruncienus o bubmoreka IIOK
45 ypaBHEHUSIM XUMHUUYeCKUX https://m.edsoo.ru/00ael115
peaklyid, eC/i1 OJIMH U3 6
peareHTOB COZIePIKUT
TpUMecu
bubmoreka IIOK
ITonsitne 0 KOppO3UU
46 https://m.edsoo.ru/00ae127
MeTaJslJIoB
8
BubmoTeka [IOK
47 [IlenouHbIe MeTasLIbL https://m.edsoo.ru/00ae14b
2
OKcuAbl ¥ TUAPOKCH/BI Brbmorea LIOK
48 A https://m.edsoo.ru/00ae14b
HaTpUsl U Kaausi 5
[IlenoyHo3emenbHbIE Bubmoreka IJOK
49 MeTaJlJIbl — KaJbLIui U https://m.edsoo.ru/00ael5e
MarHui 8
N bubmoteka [IOK
Baxkneiiive coefiuHeHUs1
50 https://m.edsoo.ru/00ael5e
KaJTbIUst
8
51 | OG6obmieHue u




CucreMaTu3salus 3HAHUM

JKECTKOCTb BOZBI U

bubmmoreka IIOK

52 . https://m.edsoo.ru/00ae188
CTI0COOBI e€ yCcTpaHeHuUst 5
[Mpaktryeckast pabora Ne 6 bubnuoreka IIOK
53 1o Teme "2KECTKOCTb BOZBI https://m.edsoo.ru/00aelae
Y MeTOAbI eé ycTpaHeHus" 8
bubmoTeka LIOK
54 AntoMuHMM https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe cBolCTBa Bubmaorexa [JOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa U TUJIPOKCHA 4
Bbubmoteka LIOK
56 Keneso https://m.edsoo.ru/00ae1d8
6
OKcuppl, THAPOKCUABI U Bbubmmoreka [IOK
57 comu xene3a (II) u »xene3a https://m.edsoo.ru/00ae35e
(110) 6
cg O06o01ieHME U
cUCTeMaTH3aLUs 3HaHU!
ITpakTrueckast pabota Ne 7.
Pewenue
bubnmoreka IIOK
JKCIeprUMeHTalbHbIX 3a/1a4
59 https://m.edsoo.ru/00ae3de

o teMe «BakHeiiie
MeTa/lIbl ¥ UX
coeZIUHeHUsI»

8




Breruucnenus 1o
ypaBHEHUSIM XUMHUUECKUX
peakiiyii, eC/Tu OJIUH U3
peareHTOB JlaH B U30bITKe

Bubmoteka LIOK

60 https://m.edsoo.ru/00ae175
WA COZIEPXKUT TIPUMECH. 0
Bbiuncienust MaccoBoO# -
[I0/IY BbIX0/la TIPOAYKTa
peakuu
61 O6o011ieHME U
cUCTeMaTr3alys 3HaHU!
KontponbHast pabota Ned
62 1o TeMe «BaxkHetiire
MeTaJl/Tbl U UX
COeJUHEeHUsI»
BemecrBa u maTepuansl B Bubmoreka IIOK
63 MOBCeHEeBHOM KU3HU https://m.edsoo.ru/00ae3f5
yesioBeKa Q
BubmoTeka LIOK
XUMHYeCcKoe 3arpsisHeHue
64 . https://m.edsoo.ru/00ae427
OKpY>Karolllei cpejibl 0
bubnuoreka IIOK
Posibs xviMuu B perenuu
65 https://m.edsoo.ru/00ae427
9KOJIOTUUECKUX MPobieM 0
Pe3epBHbIi1 ypOK. Bbubmmoreka [IOK
66 | O6o6IeHue 1 https://m.eds00.ru/00ae0d0
cUCTeMaTH3aLUs 3HaHUU a
67 | Pe3epBHBIN ypOK. bubmoTeka LIOK




O600111eHME U
CUCTeMaTH3aLsl 3HaHUH

https://m.edsoo.ru/00adb33
C

Pe3epBHbIi1 ypOK. Bbubsmoreka IIOK
68 | O6o61eHye 1 1 https://m.edsoo.ru/00ad9cb
CcUCTeMaTH3aLUs 3HaHUU 2
OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME







YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLNECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI V11 YYEHUKA
» Xumusi, 8 kiacc/ I'abpuensH O.C., Octpoymos W.I"., Cnagkos C.A.,
AxumoHepHoe o61jecTBo «M3maTenbcTBo «IIpocBelneHye»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,

AxioHepHoe ob61iecTBo «M3maTenbcTBo «IIpocBerieHe»

METO/NMYECKHUE MATEPUAJIbBI V151 YAUTEJIA

1. l'abpuensan O. C., Bockoboiinvkosa H. I1., firykoea A. B. HactonbpHas
KHUTa yunTtesisi. Xumus. 8 Ki1.: MeTtouueckoe rocodue. - M.: [Ipoda, 2021.
2. T'abpuensH O. C., AmykoBa A. B. Tetrpazp J1s1 1aO0pPaTOPHBIX OMBITOB U
npakThyeckux padot. 8 k. K yuebnuky O. C. I'abpuensiHa « Xumust. 8 Kmacc».
M.: Ipoda, 2022.

3. T'abpuensiH, O. C. MeTtoauueckoe rocobue k yuebuuky O. C. I"abpuesnsiHa
«Xumusi». 8 kmacc / O. C. T'abpuenstH. — M. : [Ipoda, 2021. — 109.

4. T'abpuensH, O. C. MeTtoguueckoe nmocobue K yuebHuky O. C. 'abpuesnsiHa
«Xumusi». 9 knacc / O. C. T'abpuenssH. — M. : [Ipoda, 2021. — 108.

5. XuMmusi : TexHosorudecke KapThbl K yuebHuky O. C. I'abpuesnsiHa « Xumusl.
8 kiacc» : Metoguyeckoe rocobue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumusi : TexHOJOrnueckue KapThl K yuebHuky O. C. T'abpuesnsiHa « XuMusl.
9 knace» : Metoguueckoe rocobue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumusi. 8 ki1.: KOHTpO/bHbIe U TIPOBepOUHbie paboThl K yuebHuky O. C.
IabpuensiHa «Xumust. 8» / O. C. I'abpuensH, I1. H. bepe3kuH, A. A. YmakoBa

u ap. - M.: [Ipoda, 2022.

O ®POBBIE OBPA3OBATEJIBHBIE PECYPCbI 1 PECYPCBbI CETHU
NHTEPHET



http://www.chemnet.ru I'azeta « Xumusi» u cait Jjis yuurens «51 uay Ha ypok
XUMMK»

https://lesson.edu.ru/

HTTPS://RESH.EDU.RU/HTTPS://

WWW.YAKLASS.RUHTTPS://

http://him.1september.ru Egunas komnekijs LIOP: [IpeaMmeTHasi KOJIIEKLMS
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHbIe
9KCcIiepuMeHThI: XxumMus. Konekius Poccuiickoro o61meo06pa3oBaTelbHOTO
ropTasa

http://experiment.edu.ru AJIXVUMUK: caitrr JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickasi onmumIida/ia IIKOJbHUKOB 110 XMMUN
http://chem.rusolymp.ru Opranvuyeckasi XUMusi: 37IeKTPOHHBINA YUeOHUK /17151
cpeZiHel ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMIMHHU: 37IeKTPOHHBIN yueOHUK
http://www hemi.nsu.ru OTKpbITBIH KOJI/Ie/K: XUMUS
http://www.chemistry.ru JlucTaHIIMOHHasE O/IMMIIHAZA 110 XUMUMU:

TeJIeKOMMYHHUKAI[MOHHBIN 00pa3oBaTeibHbIN TIPOEKT






