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ITIOACHUTEJIbBHASA 3AIINCKA

[TporpaMMa MO XWUMHH Ha YpPOBHe OCHOBHOTO 00II[ero o0pa3oBaHUs
CoCTaB/ieHa Ha OCHOBe TpeOOBaHUII K pe3y/jbTaTaM OCBOEHUs OCHOBHOMU
obOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 0011[ero 00pa30oBaHus, MpeCTaBAeHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe eaepasbHON paboueil TPOrpaMMbl
BOCITUTAHUS M C YUETOM KOHLIETII[UH TIPEIToiaBaHus YUueOHOTo rpeMeTa « XUMHSI»
B 0Opa3oBaTe/IbHbIX OpraHu3arusax Poccuiickoit @ezepariyu.

[TporpaMMa 1o XWMHWM [aéT TIpe/icTaBjieHHe O IieisAx, oOIeil cTpaTeruu
oOyueHMs,, BOCIIMTAaHWS M Ppa3BUTHSA OOYUalOU[UXCS CPeACTBAMH yueOHOro
rpefMeTa,  yCTaHaBAMBaeT  oOsi3aTeslbHOe  TIpeIMETHOe  COZiep)KaHUe,
npelycMaTpyBaeT pacripejie/ieHde ero Mo KjaccaM M CTPYKTypUpOBaHUe TI0
pa3zesiaM ¥ TeMaM TIpOrpaMMbI TI0 XWMHWH, OTIpejie/isieT KOJIMYeCTBeHHble U
KaueCTBeHHbIE XapaKTePUCTUKH cofieprKaHus, peKoMeH/1yeMyto
10C/IeZiIoBaTe/IbHOCTh ~ U3yUeHUSI XUMHM C YYETOM  MEXKIIPeJIMeTHBbIX U
BHYTpDUIIPEIMETHBIX  CBsI3€M, JIOTUKM y4yeOHOro Tipoljecca, BO3PACTHBIX
ocobeHHOCTeM OO0ydYarIUXCs, OmpefessieT BO3MOXXHOCTH TIpeAMeTa  [Jis
peanu3aiuu TpeboBaHMII K pe3y/sbTaTaM OCBOEHHs OCHOBHOU 00Opa3oBaTesbHOM
IPOrpamMMbl Ha YPOBHE OCHOBHOTO 0O0II[ero oOpa3oBaHHS, a TakKKe TpeOOBaHHM K
pe3ysibTaTaM 00yueHHsI XUMHUHM Ha YPOBHe 1iesiell U3yueHUsl Tipe/iMeTa ¥ OCHOBHBIX
BUZIOB y4eOHO-TIO3HABaTe/IbHOW [1eSITe/IbHOCTH O00yuaroIerocss o OCBOEHUIO
yueOHOTO CO/lep>KaHUsl.

3HaHUe XWUMWUU CIOY)KUT OCHOBOW [i/isi (pOPMHUPOBAHUS MHPOBO33DPEHHS
o0yuaroIrerocsi, ero mpezcTaB/ieHuii 0 MaTepUaJbHOM eJWHCTBe MHPA, BaKHYHO
poib urpaioT (opMupyeMble XUMHUel TMpeZCcTaB/ieHUsI O B3avMOIIPeBpallleHUsIX
9HEprMM W 00 3BOJIIOLIMM BEIeCTB B TPHUPOZE, O MYTSAX PelIeHHs rI00albHbIX
1po0/ieM YCTOMUWBOTO Pa3BUTHSI UelOBeUECTBAa — ChIPhEBOM, SHEPTreTHUYeCKOM,
TIHIIEBOM W 5KOJIOTMUeCcKoi 6€301acHOCTH, Mp00/ieM 3/[paBOOXpaHEeHUSI.

N3yyeHre XUMUU:

criocobCTByeT — peanu3aldd  BO3MOXHOCTeW  [jid  CAaMOpa3BUTUS U
hopMUpPOBaHUS KY/IbTYPhI TMUHOCTH, €€ 00111el U hyHKI[MOHATLHOM I'PaMOTHOCTH;

BHOCHUT BKJIaJ, B (hOPMHpPOBaHHE MBIIIJIEHUS] W TBOPUYECKUX CTIIOCOOHOCTEM
o0yuaroluxcs, HaBBIKOB WX CAMOCTOSTEe/SbHOM yueOHOW  /IesITe/TbHOCTH,
9KCTIIepUMEeHTallbHbIX W UCC/AeloBaTebCKUX YMeHHM, HeoOXOAWMBbIX Kak B
MOBCeJHEBHOM XU3HH, TaK U B NMPO(ECCUOHAIbHOM JesTeIbHOCTH;

3HaKOMHUT CO CITeli(UKOM HAyYHOTO MBIIIIEHNs, 3aK/IaZlbiBaeT OCHOBBI
1[e/TOCTHOTO B3IJ/Is[a Ha eJUHCTBO MPUPOBI U Ue/IOBEeKa, SIB/ISIETCSI OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHNHN eCTeCTBeHHO-HayYHOW I'PaMOTHOCTH 00yYaroInXCs;



criocobcTByeT (OPMHpPOBaHUIO IIEHHOCTHOTO OTHOIIEHUS] K eCTeCTBeHHO-
Hay4HbIM 3HaHUSIM, K IPUPOJE, K UYe/I0BEeKY, BHOCUT CBOM BK/aJ B 5KOJIOTMUECKOe
oOpa3oBaHue 00yJaroIUXCs.

IlaHHbIe HarpaBjieHWs B O0yueHWH XUMUM 00eCreurBarOTCS CTerU(pUKOM
cofep)kaHusi yueOHOro TipefiMeTa, KOTOPBIA  fB/IS€TCS  TeAArOrHYecKd
a/lalTHPOBAHHBIM OTpa)keHWeM 0a30BOM HayKU XMMUU Ha OTpefie/IEHHOM JTarie eé
pa3BUTHSI.

Kypc xuMuM Ha ypoBHE OCHOBHOTO 001ijero o6pa30BaHWsI OPHEHTUPOBAH Ha
OCBOeHHe OO0yUarol[UMHUCS CHUCTeMbl TepBOHAUATbHBIX TIOHATHNA XWUMHH, OCHOB
HEOPraHWYeCKOW XWMHU U HEKOTOPBbIX OTJEe/bHbIX 3HAaUMMBIX TTOHATHAU
OpraHuy4yeCcKou XUMUH.

CTpyKTypa COZiep>KaHusi MPOrpaMmbl MO0 XUMHUU C(HOPMUPOBAHA Ha OCHOBE
CUCTEMHOI0 ToAxoJa K eé usyueHuro. CojiepkaHue CKJIaJbIBaeTCs M3 CUCTEMbI
MOHATUM O XMMUUECKOM 3/IEMEHTE U BeI|eCTBe U CUCTEMBI MOHATUNA 0 XUMUYECKOU
peakiuu. OO6e 3TH CUCTeMbl CTPYKTYPHO OpraHW30BaHbl TI0 TMPUHIUITY
1oC/ie0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKHX Mpe/CTaB/IeHUH
pa3HOro YpOBHS:

- aTOMHO-MOJIEKY/ISIDHOTO yUYeHUsI KaK OCHOBBI BCET'0 eCTeCTBO3HAHUS;

- [Teprognueckoro 3akoHa [. 1. MeHzieieeBa Kak OCHOBHOI'O 3aKOHa XUMUU;

- Y4YeHUs1 O CTPOEHUM aTOMa U XUMUYeCKOU CBSI3H;

- TpeAicTaB/ieHUH 00 37eKTPOMUTAYECKOW JMCCOI[MAI[MM  BeIeCTB B
pacTBOpax.

TeopeTnueckre 3HaHUSI pPACCMATpPUMBAKOTCI HA OCHOBE SMITUPHUYECKU
TMO/TyYeHHBIX U OCMBIC/IEHHBIX ()aKTOB, pa3BMBAIOTCS MOC/E€/I0BaTe/IbHO OT OJIHOTO
YPOBHSI K [IDYrOMY, BBITIO/HSASA (GYHKIUHU OOBSICHEHWs W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHS U BO3MO)XHOCTEH TPaKTUYECKOro MPUMEHEHHsS U MOJydYeHUs
M3yuyaeMbIX BeIlleCTB.

OcBoeHue TIporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMHPOBAHUIO
Mpe/CTaB/JIeHUs] O XUMUYECKOM COCTaBJISAIOLeN HayYHOU KapTHHBI MHpa B JIOTHKE
eé CUCTeMHOU NPUPOJBI, LIEHHOCTHOTO OTHOIIEHUSI K Hay4yHOMY 3HaHUK U
MeTO/ZiaM T03HaHWS B Hayke. V3yueHuWe XWUMHU MPOUCXOJUT C IpPUBJIEYeHUEM
3HAaHUM U3 paHee H3YUeHHBIX YyueOHBIX mMpeaMeTOB: «OKpyKaloluid MUp»,
«buosnorus. 5-7 knaccbi» U «du3mKa. 7 Kiaace».

[lpy wW3yueHMHM XWMWUMU TIPOUCXOAUT (HOPMHpPOBaHWE 3HAHUM OCHOB
XUMHUUeCKON HayKd Kak 00/1acTM COBPEMEHHOTO eCTeCTBO3HaHUS, MpaKTUUYeCcKou
JlesITeJIbHOCTU Ue/loBeKa U KaK OJJHOTO0 W3 KOMIIOHEHTOB MHPOBOM KYJ/bTYpHI.
3ajaua yueGHOTO TIpeiMeTa COCTOMT B (DOPMHPOBAaHWUM CHUCTEMBI XUMHUECKHUX
3HaHUN — Ba)kHeUIIUX (PaKTOB, MOHSATHM, 3aKOHOB U TeOPEeTUUEeCKUX MOJIOXKEeHHH,
JOCTYMHBIX 000011leHHii MUPOBO33DEHUECKOTO XapakTepa, s3blka HayKH, B



npuobilleHnd K HayyHbIM MeTO/aM T[I03HaHWs TPH UW3yYeHUU BelleCcTB U
XUMUWYECKHX peaklui, B (H)OPMUPOBAHUU U Pa3BUTHM TO3HABATE/bHbIX YMEHUU U
WX TIpUMEHeHHHd B yueOHO-TIO3HABaTe/JIbHOM U yueOHO-MCC/ie10BaTeIbCKOM
JesiTeIbHOCTH, OCBOEHWM TIpaBW/I Oe30macHOro oOpalljeHus C BelljeCTBaMH B
TOBCeJHEBHOM JKU3HU.

[Tpu u3yueHMM XUMUU HAa YPOBHE OCHOBHOTO 001ijero ob6pa3oBaHusi BayKHOe
3HaueHHe TIpUoOpe/y Takue 1ie/d, Kak:

- (¢opMupOBaHUe WHTE/IEKTya/lbHO pPa3BUTOM JIMUHOCTH, TOTOBOUM K
camoobpa3oBaHUI0, COTPYAHUUECTBY, CaMOCTOSITe/IbHOMY TIDUHSTUIO pellleHuH,
CroCcOOHOM aJIarTHPOBAThCS K OBICTPO MEHSIFOIUMCS YCIOBUSIM >KU3HU;

-  HampaBJeHHOCTh O0yueHMss Ha CHCTeMaTHyeckoe TIpUOOIIeHHe
oOy4JarImMxcss K CaMOCTOSITe/TbHOM TI03HaBaTe/bHON [IeATeTbHOCTH, HayUHbIM
MeTO/]laM TI03HaHus, (OPMUPYIOIIUM MOTHMBAIMIO M pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

- obecrieueHue yC/I0BUH, CIIOCOOCTBYIOMIMX TTPUOOPETEeHHI0 00yUarol[UMHUCS
OTbITa pa3HOOOpa3HOl /leATeNHbHOCTH, IMO3HAHHS W CaMOTIO3HAHMS, KJTIOUEBBIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHL[MH), MMEIOL[MX yHUBEpCa/lbHOe 3HaueHue [Jis
pa3IMYHbIX BUIOB [leATe/IbHOCTH;

- (opmupoBaHue 001eli (GYHKI[MOHABHOM W  eCTeCTBeHHO-HayYHOU
rPaMOTHOCTH, B TOM UHCJIe YMeHUd OOBSICHATH U OLeHWBaTh SIBJIEHUS
OKpY’Kaloll[ero Mupa, MCIOJib3ys 3HaHUS W OMbIT, TOJyYeHHble MPU H3yYeHUU
XUMUWH, TIPUMEHSTh WX TPy pellleHUd TpobjeM B TIOBCeJHEBHOW >XU3HU U
TPY/I0BOU [1eATe/IbHOCTY;

- ¢opmupoBaHre y o0OydaroUUXCS TI'yMaHACTHYECKUX OTHOIIIEHUH,
MMOHWMAaHUs 1IeHHOCTH XWUMHUEeCKMX 3HaHWM [jIsi BBIPAOOTKH SKOJIOTMUECKU
1jeflecoobpa3HOro TOBefieHUss B ObITY W TPYJOBOW [IeATeTbHOCTH B IIe/sSX
COXpaHeHUsi CBOET0 3/I0POBbs U OKpY Katollleil MIPUPOJHOM Cpe/ibl;

- pa3BuUTHe MOTHBALMU K O0Oy4YeHMIO, CITOCOOHOCTel K CAaMOKOHTDOJIIO U
CAMOBOCTIMTAaHUIO HAa OCHOBe YCBOEHMs 0OIlleue/ioBeUeCKHUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY PO/ U HaTpaB/IeHHOCTH AaTbHEeHIIIero
oOyueHwMs.

OO11jee  YHC/IO YacOB, OTBEAEHHBIX /JII W3yUYeHHs XUMWM Ha YpOBHE
OCHOBHOTO 00111ero obpa3oBaHusi, coctapsisieT 68 yacos: B 9 kmacce — 68 yacoB (2
yaca B He/JieJit0).



COJEPXAHUE OBYUEHUSA

9 KJ/TIACC

BewecTBo U XMMHUeCKas peaKkus

[Teproanueckui 3aKoH. [leproanyeckasi cucteMa XUMHUYECKUX 3/1eMeHTOB /1.
N. MeHgeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOMCTB
XMMHWYECKUX 3/IEMEHTOB TMEPBbIX TPEX T[epUOJOB, Kalus, KaabLUMsl U UX
COeIMHEHVWH B COOTBETCTBUM C TMOJIO)KEHHWEM 3/ieMeHTOB B Ilepuoaudeckou
CUCTeMe U CTPOeHUeM UX aTOMOB.

CTpoeHre BellleCTBa: BUJbl XUMWYECKOW CBSI3U. THIBI KPUCTAIJIAYECKUX
PeIéTOK, 3aBUCUMOCTh CBOMCTB BelleCTBa OT THIlA KPUCTa/UTMYeCKOM PEeIlETKUA U
BU/Ia XUMUYECKOHW CBSI3U.

Knaccudukaiiys u HOMeHK/IaTypa HEOPraHWUeCKUX BellecTB. XUMUUYECKUe
CBOMCTBAa BeILeCTB, OTHOCSALIUXCA K PAa3/IMUHbIM KjlacCaM HeOpraHu4ecKux
COeIMHEHVH, TeHeTUYeCKasl CBSI3b HEOPraHWUYeCKUX BeLeCTB.

Krnaccudukaiys XuMAYecKrx peakLyid Mo pa3/IMyHbIM NprU3HaKaM (110 YUCIy
M COCTaBy YUYaCTBYIOI[MX B peaklMM BelleCTB, IO TelyioBOMYy 3(deKTy, Mo
V3MEHEHHIO CTerleHel OKHMC/IeHUSI XUMUUeCKHUX 3JIEeMeHTOB, TI0 0O0paTUMOCTH, TI0
Y4aCTHIO KaTaau3aTopa). JK30- U 3HJO0TePMUYECKHE PeakLuM, TePMOXHMUUeCKHe
ypaBHEHUs.

[ToHsiITHE O CKOPOCTM XUMHUUECKOW peakiuu. [ToHsTHe 00 0OpaTUMBIX U
HeoOpaTUMBIX XUMHUUECKHUX peakiusix. [IoHATHe O rOMOTeHHBIX U reTeporeHHbIX
peakuusx. [Tonsitue o Karanuse. [IoHsATHE 0 XMMUYECKOM paBHOBeCcHU. DaKTOPHI,
B/IMSIOL[ME HAa CKOPOCTh XWUMHWUYECKOW peaklUWd U TOJIOKEeHHe XHWMHUYeCKOTo

paBHOBeCHSI.
OKUCUTeTbHO-BOCCTAHOBUTE/IbHBIE  peakl[uM,  3JIeKTPOHHbIM  HasaHC
OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHOM ~ peakLUH. CocTaBneHue  ypaBHEHUM

OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakldid C  UCI0JIb30BaHWEM  MeToja
3JIeKTPOHHOTO OasaHca.

Teopusi 3/1eKTPOIUTUUECKON AUCCOLUAL[MU. DNIeKTPOJIUThI U He3/IeKTPOIUTHI.
KaTuoHbl, aHMOHBI. MeXaHW3M AMCCOLMALIMM BeIeCTB C pa3UUHbIMU BUJjaMU
XUMHUecKol cBsizu. CremneHb Auccorarii. CUbHBIE U C/la0ble 3/IeKTPOJIUTHI.

Peakiiii HOHHOTO 0OMeHa. Y CJIOBUsI POTeKaHWs PeakIjiii MIOHHOTO 0OMeHa,
MOJIHbIe W COKpAaIlléHHble HOHHbIe YypaBHeHHUs peakuuid. CBOMCTBa KHCJIOT,
OCHOBaHMM U COfell B CBeTe TMpeACTaBAeHUN 00 37eKTPOJUTHUYECKOMN
Jiccolualiui. KauecTBeHHbIe peakijuu Ha MOHBI. [ToHSTHe 0 TU/Ipo/iv3e Coeit.

Xumuueckutl IKcnepumeHm:

O3HAaKOMJIEHHE C MOJIe/IsIMH KDUCTa/UIMYeCKUX DeIléTOK HeopraHu4eCKuX
BellleCTB — MeTas/yIoB W HeMeTas/ioB (rpaduTa W anMasa), CA0XKHBIX BeIecTB



(xopuga HaTpusi), UCC/Ie[JOBaHWe 3aBUCUMOCTU CKOPOCTU XUMHUYECKOW peakiuu
OT BO3[EeWCTBUS Ppa3IUUHBbIX (DAKTOPOB, MCC/IeJOBaHHWE 3JIEKTPONPOBOJHOCTH
pacTBOPOB BelleCTB, MpoLecca AUCCOLMALMM KUCIOT, LIeJ0Yern MW CoJied
(BO3MOXXHO  WCMO/b30BaHWE BHJEO MaTepuasioB), IIpOBeJleHHe  OMbITOB,
W/UTIOCTPUPYIOIINX  TIPU3HAKA  TIPOTeKaHWs  peakldid HOHHOrOo  obMeHa
(obpa3oBaHre ocajka, BblJeneHWe Tas3a, oOpa3oBaHHe BOJbI), OIIBITOB,
WUTFOCTPUPYIOLUX ~ TIPUMEDPbl  OKUCJIUTE/IbHO-BOCCTAHOBUTE/IbHBIX — PeakLyn
(ropeHue, peakUUU pas/iOKeHUs, COeJUHEHHs), paclio3HaBaHUe HeOpraHUYeCKHUX
Bel[eCTB C TIOMOLbI0 KaueCTBEHHBIX peaklMid Ha HOHbI, pelleHue
SKCMepUMeHTa/TbHbIX 3a/ay.

HemeTan/ibl 1 UX COeANHEHUS

OOmass  XapakTepucThka TasoreHoB. OcoOeHHOCTH CTPOEHMs aTOMOB,
XapakKTepHble CTereHy OKWcC/aeHus. CTpoeHWe W (pU3MUeCKHe CBOMCTBA MPOCTHIX
Bell[eCTB — TaJoreHoB. XWMHUYeCKWe CBOUCTBA Ha IpUMepe  XJiopa
(B3aUMOJelCTBME C MeTa/l/laMd, HeMeTa/JlaMH, Ile/iouaMu). XJI0pOBOJOPO/,.
ConsiHasi KMC/0Ta, XMMUYECKHWe CBOMCTBa, MOJiydyeHUe, NpuMeHeHue. [lelicTBue
XJIoOpa U XJIOPOBOJIOPOJia Ha OpraHU3M uesjoBeKa. BakHeWlllve XJIODUZABI M HX
HaxoJKJ|eHre B TIpUPO/eE.

OOb1jasi xapakTepucThKa 371eMeHTOB VIA-rpymmbl. Oco6eHHOCTH CTPOeHHs
aTOMOB, XapakKTepHble CTereHU OKuc/aeHUs. CTpoeHHWe M (PU3HMUecKWe CBOMCTBa
MPOCTHIX BeL[eCTB — KUCJI0POZa U Cepbl. AJUIOTPOIHbIE MOAU(DUKALMK KUCI0pOoa
Y cepbl. XMMHUYeCKre CBOMCTBa cepbl. CepoBOMOPOJ, CTpOeHHe, (H3NUeCKue U
XUMUYecKre cBoMcTBa. OKCHUIBI Cepbl Kak MpejCTaBUTeIN KHUC/IOTHBIX OKCHU/IOB.
CepHass KuC/IOTa, GuU3NUeCKWe W XUMHUeCKWe CBoucTBa (0Oiue Kak
Npe/iCTaBUTeNs Kjacca KUCAOT U crnenuduueckde). XUMHUUECKUe peakLUH,
Jie)kalje B OCHOBe TPOMBIIIJIEHHOTO criocoba TMoyyeHUs CEpHOM KHCOTHI.
[TpumeHeHve cepHOU KUC/IOTBL. COJIM CEPHOM KUCJ/IOThI, KAUeCTBEHHAsl peakLus Ha
cynbdaT-uoH. HaxoxzeHre cepbl U e€ coeJUHEHUM B Mpupofe. XUMUUECKOe
3arpsi3HeHrEe OKpYXKarolllel Cpefbl COeJUHEHUSIMH Cepbl (KUC/IOTHBIE [JOXKIH,
3arpsi3HeHHe BO3/lyXa U BO/JOEMOB), CIIOCOOBI ero rpeAoTBpallieHusl.

OO611asi xapakTepuCTHKa 3/ieMeHTOB VA-rpymrbl. OcoOeHHOCTH CTpPOeHHUs
aTOMOB, XapaKTepHble CTeNeHW OKUC/IeHWs. A30T, paclpoCTpaHeHWe B IMPUPO/Je,
(u3uueckue U xummudeckue cBorictBa. KpyroBopor a3ora B npupojie. AMMUAK, €ro
(u3nUeckre U XMMHUYECKUe CBOMCTBA, MoJiydeHue U ripumeHeHre. Cou aMMOHWUS,
YX (M3nYecKre U XUMHUYeCKHde CBOMCTBA, MprMeHeHWe. KauecTBeHHas peakiusi Ha
VOHBbl aMMOHMS. A30THasi KUC/IOTa, eé ToyiyyeHue, (pU3uyeckre M XUMHYECKHe
cBoiictBa (0OIMe Kak TMpeACTaBUTeNsT Kjaacca KHCIOT W crieruduueckue).
Wcnonp30oBaHve HUTpPaTOB M COJIeM aMMOHMUST B KauyeCTBe MHHEDPAJIbHBIX
yAobpeHuii. Xumuueckoe 3arpsi3HeHre OKpYyKarolliei cpeibl COeZIMHeHUsIMUA a30Ta



(KUCNOTHBIE [OXAW, 3arpsi3HeHWe BO3Ayxa, IOYBbI U BOJOEMOB). Pocdop,
a7IoTponHble Mogudukaiuu ¢docdopa, pusnueckvie M XUMHUYECKUe CBOMCTBA.
Oxkcup dpocdopa (V) u dpochopHasi Kuciora, pusnueckre U XMMUUeCKre CBOKCTRA,
noyiyueHue. VMcronb3oBanue GochaToB B KaueCcTBe MUHEPA/ILHBIX Y100peHU.

OOb1jasi xapakTepucThKa 371eMeHTOB [VA-rpymmbl. Oco6eHHOCTH CTPOeHHs
aTOMOB,  XapakKTepHble  CTelleHW  OKUCJeHUs.  YTJepoJ,  a/JJIOTPOIHbIe
MoAubUKaluY, pacrpocTpaHeHWe B TIpuUpojie, (u3snuecke W XHUMUUYeCKHe
cBoiicTtBa. Afcopbrms. KpyroBopot yriepoza B nipupojie. OKCHBI yIIepofia, X
¢du3uueckue M XMMUUECKUe CBOMCTBA, /[leliCTBUe Ha >KUBbIe OpraHU3MBbl,
roJiyueHre W TIpUMeHeHUe. JKOJoruueckure Tpo0sieMbl, CBs3aHHbIE C OKCHZIOM
yrnepoaa (IV), rumoresa r1/106a7bHOTO TIOTeIVIeHUsI K/uWMaTa, TMapHUKOBBIN
3ddekT. YronbHasi KUCI0Ta U €€ CoMU, UX (Pu3nueckre U XMMUUeCKHe CBOMCTBA,
rojiyueHre W TNpuUMeHeHWe. KauecTBeHHass peakiUss Ha KapOOHAT-WOHBI.
Vcnonb30BaHre KapOOHATOB B OBITY, MeJUI[HE, TTPOMBIIIZIEHHOCTH U CEeTbCKOM
XO35UCTBe.

[TepBoHaya/ibHbIE TIOHATHS 00 OpraHUYeCcKUX BelllecTBaX Kak O COeJUHEeHUSIX
yrjiepoza (MeTaH, 3TaH, 3TW/IeH, alleTUIeH, 3TaHoJI, TVIULIePUH, YKCyCHasi KUC/I0Ta).
[IpypoaHble WCTOUHWKK YIJIEBOAOPOAOB (Yrosb, TIPUPOJHBIA ra3, HepTh),
MPOAYKThl UX TepepaboTku (OeH3uH), WX POb B OBITY U TPOMBIIUIEHHOCTH.
[ToHsiTre 0 OMOJ/IOTHYECKH Ba)KHBIX BellleCTBaX: XKUpax, beskax, yrieBojax — U UX
poJii B JKU3HM 4YelioBeKa. MarepuasbHOe eJUHCTBO OpraHUYeCKuXx U
HEeOpraHWYeCcKUX COeJVHEeHU.

KpemHuii, ero ¢usnueckue | XWUMHUUeCKHMe CBOMCTBa, TO/lyuyeHUe U
npuMmeHeHre. CoequHeHUs1 KpeMHUss B Tipupoje. OOiue mipejacTaBieHUs 00
okcuzie kpemHus (IV) u kpemHueBor kuciote. CUIMKaThl, UX UCIOJIb30BaHUE B
ObITY, B TIPOMBIIIVIEHHOCTH. BajkHelilllie CTpOUTe/IbHbIE MaTepHuabl: KepaMHKa,
CTeKJIO, 1LjeMeHT, 0eToH, >kesie300eToH. [Tpob6siembl Ge30racHOTO KCTMOIb30BAHUS
CTPOUTEJIbHBIX MaTepHaioB B MOBCEAHEBHOU »KU3HHU.

Xumuueckuii 3KcnepumeHm:

r3ydyeHre 00Opa3lj0B HEOPraHUUECKHX Bel[eCTB, CBOMCTB COJISTHOM KUCJIOTHI,
TpoBe/ieHre KaueCTBEeHHBIX peakldii Ha XJIOPU/-UOHBI U HabmMro/ieHre TPU3HaKOB
MX TIPOTEKaHWsl, OMbIThbl, OTpaXkawolue (U3NYeCKue YW XHMMUUYeCKHhe CBOMCTBA
rajoreHoB M WX COoeJWHeHWH (BO3MOXXHO WCIOJ/Ib30BaHUWe BUZeOMaTepuason),
O3HaKOMJIeHHe C oOpa3ljaMu X/JI0puAOB (TaJoreHU/IOB), O3HAKOMJIeHHEe C
oOpasilaMu ceppl MW €€  coeguHEHUsSIMU  (BO3MOJKHO  MCIIO/Ib30BaHHE
BU/IeOMaTepHasioB), Hab/roZieHre mporiecca o0OyT/IMBaHUs caxapa I0f, AelCTBUeM
KOHLIEHTPUPDOBAaHHOM CEPHOM  KHUCJIOThbl, W3y4YyeHHWe XHWMHWYECKUX CBOMCTB
pa30aB/IeHHOM CEepHOI KUC/IOThI, POBe/jeHre KaueCTBeHHOU peakIuu Ha CyJbdat-
WOH U Habso/ileHue TMpU3HaKa eé TpOoTeKaHWsi, O3HaKoMjeHWe C (U3UueCcKUMU



cBOlcTBaMHU a3oTa, ¢ocdhopa M UX coeAuHEHUU (BO3MOXKHO HCIIO/b30BaHHe
BUleOMaTepHaioB), obpa3ijaMyd a30THBIX M (PochopHBIX ya00peHui, moydyeHue,
coOvpaHue, pacrio3HaBaHHe U U3ydyeHWe CBOWCTB aMMMaka, I[IpOBefieHHe
KayeCTBEHHBIX peaklui Ha MOH aMMOHUS U ¢ochaT-uoH U M3yueHUe TIPU3HAKOB
HX TMPOTeKaHUsl, B3aMO/IeMCTBUEe KOHL[EHTPUPOBAaHHOW a30THOW KHUCJ/IOTHI C MeZibI0
(BO3MO>XHO VICII0/Tb30BaHue BHU/IeOMaTePUAoB), V3yueHHe Mozeneu
KPUCTa/UTMUECKUX PEIIETOK anaMasa, rpadura, @ysuiepeHa, O3HAaKOMJIEHHE C
TIPOL[eCCOM  aZicOPOIIMM  PAaCTBOPEHHBLIX BEIIECTB AaKTMBUPOBAaHHBIM YIIEM U
yCTPOMCTBOM TIPOTHMBOTa3a, Mojay4yeHWe, cobrMpaHue, pacrio3HaBaHUe W H3ydyeHHe
CBOWCTB YTJIEKHCJIOTO Ta3a, MpOBe/ieHre KaueCTBeHHBIX peaki[uii Ha KapOoHaT u
CU/IMKAT-WOHbl Y HW3yUYeHWe T[PU3HAKOB HUX IIPOTEKaHUsl, O3HAaKOMJIeHHe C
MPOAYKI[Me CUJMKAaTHOM TMPOMBIIIJIEHHOCTH, PpellleHue 3SKCIepuMeHTalbHbIX
3a/1au 10 TeMe «Ba)kHel1Me HeMeTalJIbl U UX COeTUHEHUS».

MeTtan/ibl 4 MX COeANHeHMS

OOb11jasi XapaKTepUCTHKAa XMMUUECKUX 3/IeMEeHTOB — MeTasyIOB Ha OCHOBAHUU
ux rnonoxeHusi B Ilepuoguueckoi cucTeMe XUMHUUYeCKMX 3jiemeHTOB [. W.
MeHpeneeBa U cTpoeHus aToMoB. CTpoeHue MeTa/yioB. MeTa/uyinyeckasi CBSi3b U
MeTa//TMyecKasi  KpUCTa/uIMuecKass  pelléTka.  OJIeKTPOXUMHUYeCKUM  psf
HaTpsDKeHHW MeTasiioB. Pu3nuecKre U XUMUYeCcKre CBOWCTBa MeTayioB. OO1ue
criocoObl TIo/ydeHUst MeTasioB. [loHATHEe O KOPpPO3WMM MeTaslyIoB, OCHOBHBIE
croco6bl 3amuThl UX OT Koppo3ud. CrinaBel (CTasb, UYTYH, AHOPaJIOMUHUM,
OpoH3a) 1 UX NPpUMeHeHNe B OBITY U ITPOMBIIILJIEHHOCTH.

[[lesiouHbIe MeTasuibl: TIOI0KeHWe B [lepyoinueckort cucteMe XUMHUYECKUX
sneMmeHTOB [I. V1. MeHpeneeBa, cTpoeHUe MX aTOMOB, HaxOK[IeHUe B MPUPOZe.
dusrueckre U XUMUUeCKHe CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUZbl U
TUAPOKCUALI HATpusi W Kaaus. [IpuMeHeHMWe I11IeJIOUHBIX MeTa/VIOB U UX
CcoeIMHeHUH.

[[lenouHo3eMenbHbIe MeTa/ylbl MarHUKM W KaJblLUM: TIOJIOKEeHHWe B
[leprognueckor cucrtemMe xumMuueckux 3meMeHTOB [. VI. MeHpeneeBa, CcTpoeHue
MX aTOMOB, HaxoKJeHue B rpupoje. dusnyeckre U XuMUYeCKre CBOMCTBA MarHus
U Kanblivsa. BaxHelllve coeJuHeHUs1 Kaiblusg (OKCUA, THIPOKCH[l, COJIN).
JKécTKOoCTb BOJIBI M CIIOCOOBI €€ yCTpaHeHusl.

AJrOMUHUN: TI0/I0KeHre B [lepuoanueckor cucTeMe XUMUYECKUX 3/IEMEHTOB
. . MenpeneeBa, CTpoeHUe aTtoma, HaxoX[eHue B Tipupoje. Pusnueckue u
XMMHUeCKre CBOWMCTBA amtOMUHUA. AM(pOTepHbIe CBOMCTBA OKCHZA U TUIPOKCHU/A
a/TFOMUHUSL.

Kene3zo: nonoxenve B [leproanyeckor cucTeMe XMMUUECKUX 3/1eMeHTOB /.
N. MenpeneeBa, cTpoeHWe aroma, HaxoXx[eHue B rpupoze. dusuyeckuve u



XUMHUeCKre CBOKCTBa »ene3a. OKCH/bI, THAPOKCUBI U coH xkeste3a (11) v xxene3a
(ITI), ux cocraB, CBOMCTBA U MOTyUYeHHe.

XumuuecKuti 3KcnepumeHn:

O3HaKoMmyieHHe C oOpa3ljaMyd MeTa/uUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBaMH, WU3yueHUWe  pe3y/IbTaTOB KOPPO3WHM  MeTa//IoB  (BO3MOJKHO
WCIIO/Tb30BaHHe BHleOMaTepranoB), 0coOeHHOCTel B3aUMOAEMCTBHSI OKCHja
Ka/JbLIsI W HaTpusi C BOJAOM (BO3MOXKHO MCIIOJ/Ib30BaHWE BHUZEOMAaTepUasoB),
WCCIelOBaHUE CBOWCTB JKECTKOW BOJbI, TIPOLIeCCAa TOPEHUs »Kejie3a B KUCI0pOoJe
(BO3SMOKHO  WCMOJIb30BaHWE  BUJIEOMAaTepUasioB), MPU3HAKOB  MPOTEKAHUS
KaueCTBeHHbIX peaklMii Ha MOHbI: MarHusi, KajabLusi, aJIfOMUHUS, LIMHKA, Kese3a
(I1) u xene3a (III), megu (II), HabmoAEHME U OTHCAaHKE TIPOL[ECCOB OKPAIIMBAHUS
IJlaMeHW HWOHaMU HaTpusi, KaJiusi W Kajbldsd (BO3MOKHO HCIOJIb30BaHHE
BU/IeOMaTepUaiOB), UCC/IelOBaHMEe aM(POTEPHBIX CBOUCTB TMAPOKCH/A aTFOMUHUS
Y TUJPOKCH/Ia LINHKA, pellleHre SKCIeprMeHTalbHbIX 3a/au 1o TeMe «BakHenive
MeTaJl/ibl U UX COeIMHEHUSI».

XuMuA 4 OKpYy’Karluas cpeja

BewjectBa ¥ maTepuasbl B TOBCEJHEBHOM >KWM3HM uvesioBeKa. be3omacHoe
WICTI0/Tb30BaHKe BeIeCTB M XMMHUeCKUX peakiid B ObITy. [lepBasi moMoiip npu
XUMUYECKHX 0)KOTaX U OTpaBJIeHUSIX.

XvMHuecKoe 3arpsi3HeHWe OKpY»Karolleil cpefbl (rpefesibHasi JOMyCTUMast
KOHIIeHTpalus BelllecTB, Aanee — [1/IK). Posib xuMuu B pellieHUM 5KOJ0OTAYECKUX
npobJiem.

Xumuueckuil 3KcnepumeHm:

r3ydyeHre 0o0Opas3lioB MaTepuasaoB (CTEK/O, CIIaBbl METAsIOB, TOIMMepHbIe
MarepHraJbl).

MesicnpeomemHble cesi3u

Peanuzaijiss MeXnpeJMeTHbIX CBsi3ed TMpUA W3YyUeHUM XMMHUM B 9 Kiacce
OCYIIIeCTB/ISIETCS Uepe3 UCTOJb30BaHHE KaK OOIUX eCcTeCTBeHHO-HayUHBIX
TOHSITUH, TaK U TIOHSITUH, SIBJISIIOLLIUXCS CUCTEMHBIMU [/IS1 OTJe/bHBIX TTPeIMEeTOB
eCTeCTBEHHO-Hay4YHOr0 LIUK/Ia.

OO01re ecTeCTBeHHO-HayuHble TOHSITHS: HAay4HbIH (DakT, TUIIOTe3a, 3aKOH,
TEOpUsl, aHaau3, CUHTe3, KaaccuduKalys, TepUoAUYHOCTh, HabmrozeHue,
3KCIIepUMEHT, MOJie/IMpOBaHue, HW3MepeHUe, Mo/jle/ib, sB/ieHWe, TMapHUKOBbBIN
3¢ deKT, TeXHOMOTHs, MaTepUaJlbl.

du3uka: MaTepusi, aTOM, 3JIEKTPOH, TPOTOH, HEWTPOH, WOH, HYKIUJ,
M30TOIbl, PaJM0aKTUBHOCTb, MOJIEKYyJ/a, 3JeKTPUUYECKUM 3apsifi, TPOBOJHUKH,
TIOJIYTIDOBO/IHUKY, —/IUIMEKTPUKH, (OTO3/IeMeHT, BeIecTBO, Telo, O00BbéM,
arperaTHOe COCTOsIHME Bell|eCTBa, ra3, paCTBOpP, paCTBOPUMOCTb, KDUCTA/L/TMUecKast



pelléTKa, CrlaBbl, (H3UUeCKde BeUUYWHbBI, eJUHHULbI W3MepeHUsi, KOCMHUUYecKoe
TIPOCTPAHCTBO, MJIaHeThl, 3BE3/1bl, CosTHIIe.
Buonorust: doTtocuHTe3, AbixaHue, Ouocdepa, 3KoCHCTEMa, MHHEPA/bHBIE
yI00peHusi, MUKPO3/IEMEHThI, MaKpO3/IeMEeHTHI, TUTaTeTbHbIe BeIlecTBa.
leorpadusi: armocdepa, rugpocdepa, MuUHepasabl, TOPHble TOPO/BbI,
T0Jie3HbIe UCKOTIaeMble, TOTIJINBO, BOJHbIE PeCYDCHI.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
XMHNN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHHSA

JIMYHOCTHBIE PE3YJ/IbTATBI

JINYHOCTHBIE pe3y/ibTaTbl OCBOEHUsI TIPOrpaMMbl OCHOBHOTO 00Illero
oOpa3oBaHUs JOCTUTAIOTCS B Xofe OOydeHMS XUMHUU B €IWHCTBE y4ueOHOU H
BOCITUTaTeTbHOU JesiTe/lbHOCTA B COOTBETCTBUM C TPAaJULIMOHHBIMU POCCUUCKHUMU
COLIMOKY/IbTYPHBIMH ¥ JIYXOBHO-HPAaBCTBEHHBIMU I1I€HHOCTSIMUA, TIPUHATHIMU B
o0illecTBe mMpaBWIaMH W HOpPMaMu TIOBeJileHUss W CMOCOOCTBYIOT TIpoljeccam
CAMOTIO3HAHUSI, CAMOPa3BUTHSI U COLIMAU3aLIN 00yYaroIIuXCsl.

JINUHOCTHBIE ~ pe3y/lbTaTbl  OTPA)KAlOT  TOTOBHOCTb  OOyUarOL[UXCS
PYKOBO/ICTBOBATbCSI CUCTEMOW TIO3WTHMBHBIX LIEHHOCTHBIX OpUEHTalUid U
pacilivpeHue OMbITa /eATe/TbHOCTH Ha eé OCHOBe, B TOM UMCJie B YaCTH:

1) naTpUOTHYECKOr0 BOCIIUTAHUS:

LIeHHOCTHOT'O OTHOIIIEHUSI K OTeYeCTBEHHOMY KY/JIbTYPHOMY, UCTOPUUECKOMY
¥ HayyHOMYy Hac/je[ul0, TOHUMaHUsl 3HaueHWUs XMMUUeCKOW HayKu B >KU3HHU
COBpeMeHHOro 00I1[ecTBa, CIIOCOOHOCTH B/a/leTh AOCTOBEPHOW WHGbOpMaIfen o
repefioBbIX TOCTWXKEHUSIX W OTKPBITUSX MHUPOBOM M OTeUeCTBEHHOW XHUMUU,
3aMHTepeCOBAaHHOCTH B HayUHBIX 3HAHUSAX 00 yCTPOMCTBe MUpa 1 00IIeCTBa;

2) rpaXXJaHCKOr0 BOCITUTAHUSA:

Mpe/CTaBleHUsT O COLMA/JIbHBIX HOPMax UM TMpaBWIax MeXIMUYHOCTHBIX
OTHOLLIEHUH B KOJ/IJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIleCTBEHHO
roJie3HOW,  y4ueOHOMCC/IeZIOBaTeIbCKOM,  TBOPUECKOM W JAPYyrMX  BHjax
JiesiTeJTbHOCTH, TOTOBHOCTA K Pa3HOOOpa3HON COBMECTHOM [esiTeJIbHOCTH TIpU
BBLITIOJTHEHUM y4eOHBbIX, TIO3HABAaTe/NbHBIX 3aJad, BBLITIOJHEHUM XUMHUYEeCKUX
9KCIMepPUMEHTOB, CO3/IaHMH yUueOHBIX TTPOEKTOB, CTPeMJIeHUsT K B3aUMOTIOHUMaHUIO
¥ B3aMMOIMOMOILM B Tipollecce 35TOW yueOHOW [leATeNbHOCTH, TOTOBHOCTHU
OLIeHMBaThb CBOE TIOBeJleHMe U TIOCTYNKM CBOUX TOBapulleid C TMO3ULUU
HPaBCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUSI MOC/e/ICTBUM MOCTYIKOB;

3) leHHOCTH HAay4YHOT0 NMO03HAHUA:

MHPOBO33peHYEeCKHe Tpe/CTaB/leHHs O BelleCTBe M XMMUUECKOW peaklvu,
COOTBETCTBYIOLL[€ COBPEMEHHOMY YPOBHIO PasBUTHSI HAayKd U COCTaBJISIOLUE
OCHOBY [I/Isl TIOHUMaHUs CyL[HOCTH HayYHOW KapTWHBI MUpa, TIpeJcTaB/ieHUst 00
OCHOBHBIX 3aKOHOMEDHOCTSIX DPAa3BUTUSI TMPUPO/bI, B3aUMOCBSI3IX UYejiOBeKa C
MPUPOJHOU CPeJIOr, O POJIM XMMHU B TTI03HAHUM 3TUX 3aKOHOMEPHOCTEH;

ro3HaBaTe/IbHble MOTUBbI, HarlpaB/ieHHbIe Ha T0JyueHre HOBBIX 3HAaHWM TI0
XMWY, Heobxoaumble [yt 0OBsicHeHUsi Hab/rofaeMbIX TIPOLIECCOB U SIBJIEHUH,
MO3HaBaTe/JbHOM, MH(GOPMALMOHHON W UUTAaTe/JbCKON KY/IbTYPbl, B TOM UHCIIe
HaBBIKOB CaMOCTOSITe/IbHOM paboThl € y4eOHBIMM TeKCTaMH, CITPABOYHOMN



JIUTEpaTypod, [JOCTYMHbIMA TEXHUUECKUMM CpeACTBaMU HMH(POPMALIMOHHBIX
TeXHOJIOTUH;

vHTepeC K OOydYeHHI0O ¥ TIO3HAHWIO, JFO003HATE/bHOCTb, TOTOBHOCTH M
CIOCOOHOCTHL K caMoo0Opa3oBaHMIO, TIPOEKTHOM W MCC/e/l0BaTeTbCKOU
JesiTeIbHOCTH, K OCO3HAHHOMY BBIOODY HarpaB/IeHHOCTH U YPOBHs 0OydeHUs B
JlanbHeMIlIeM;

4) ¢popMupoBaHus Ky/IbTyPhI 340POBbS:

OCO3HaHWEe [IeHHOCTU JKW3HM, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3[I0POBbIO, YCTAHOBKM Ha 3[0DOBbIM 00pa3 >KU3HHW, OCO3HaHWe TOC/eJCTBUN U
HeTIpUsITHe BPeJHBIX TIPUBBIUEK (YIOTpeOIeHNsl aIkoroJisi, HADKOTUKOB, KYPeHHUs]),
HeoOXxoaMMOCTU COOJro/leHUsT TIpaBW/  Oe3o0racHOCTH mpu  obpalrieHun C
XUMHUUYECKHMU BellleCTBaMU B ObITY U peaslbHOU JKW3HM;

5) TPYAOBOro BOCHIUTAHMS:

VHTepeC K NMPakTU4eCKOMY U3yUeHUI0 Npodeccuii U Tpy/ia pa3/iiuHOro po/ia,
yBaKeHUe K TpPyAy W pe3y/bTaTaM TpPYZOBOW [eATeJbHOCTH, B TOM YMC/ie Ha
OCHOBe TIpUMeHeHUs] TIpeJIMeTHbIX 3HaHWM [0 XWUMHHM, OCO3HAHHBLIM BBIOOD
VH/JWBU/Tya/lbHOW TPaeKTOpPHHU MPOZ0/KeHUsI 00pa30BaHUsl C YUETOM JTUUHOCTHBIX
WHTEPECOB U CTIOCOOHOCTH K XMMHH, 00IT[eCTBeHHBIX HHTEPeCOB U TIOTPeOHOCTeH,
yCTeIHOM npodeCcCHOHaNbHOM AesTeTbHOCTA W Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aZlaliTUPOBaThCs B PO eCcCUOHaIbHOU Cpe/ie;

6) 3K0/10rHUeCKOro BOCIIUTaHUSA:

9KOJIOTUYECKH Iielecoo0pa3Hoe OTHOIeHWe K TIPUpO/ie KaK HMCTOUYHUKY
JKA3HU Ha 3emJ/ie, OCHOBe eé CyIlleCTBOBaHWUS, MOHUMaHKe LIEeHHOCTU 3[J0POBOT0 U
Oe3omacHoro o0Opasa >KM3HH, OTBETCTBEHHOE OTHOIIeHHWe K COOCTBEHHOMY
¢bu3nUecKOMy M TICUXWYECKOMY 37I0POBbIO, OCO3HaHHe LIeHHOCTU COOJII0/IeHus
ripaBu/1 6e30MacHOro roBe/ieHus TPy paboTe C BellleCTBaMU, a TakKXKe B CUTYalUsX,
YTPOXKaroIIUX 30POBbI0 U XKU3HU JIFOZE;

CrIoCOOHOCTH TIPUMEHSITh 3HaHMS, TO/TydaeMble TPY W3yUYeHWHd XUMUHU, AJIS
pellleHus 3a/1a4y, CBSI3aHHBIX C OKPY’Karolller MPUPOIHOU CpeJloH, AJ1sl OBBIIIEHUS
YPOBHSI ~ 9KOJIOTMUECKOW KYJ/bTYypbl, OCO3HaHHs T/00a7bHOrO  XapakTepa
9KOJIOTMYeCcKuXx TpobjieM M TyTell UX pellleHus] MOCpPeZiCTBOM MeTOZIOB XUMHUH,
5KOJIOTUUECKOTO MBILLJIEHHs], YMEHUsI PYKOBO/ICTBOBAaTbCS MM B TO3HABaTe/IbHOW,
KOMMYHUKAaTUBHOMW U COLIMAJIbHOM TMPaKTHKe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B cocrtaBe MeTamnpeAMeTHBIX pe3y/JbTaTOB BbIJEISIOT 3HAUUMbIe IS
dbopMUpoOBaHUsST MHUPOBO33peHMsi OOlljeHayuyHble TIOHSTHS (3aKOH, Teopwus,
TIPUHIIUII, TUTIOTe3a, (PaKT, cucTeMa, MpoLeCC, IKCIIePUMEHT U pyTroe.), KOTophbie
WCTIO/Ib3YIOTCS B €CTeCTBEeHHO-HayUYHBIX YueOHBIX TipefiMeTax M TIO3BOJIIOT Ha
OCHOBe 3HaHWM M3 3TUX MpeaMeToB (OPMUPOBATh TpeACTaBleHUe O L|eJI0CTHOM



HayyHOW KapTHWHe MUpa, U YHHBepca/ibHble yueOHble AeiicTBUs (TI03HaBaTe/bHEIe,
KOMMYHUKaTUBHbIE, pery/sSTUBHbIE), KOTOpble oOecreurBarOT (HOpMUpPOBaHUe
TOTOBHOCTH K CaMOCTOSITe/TbHOMY TJIAaHUPOBAHUIO W OCYIIIECTB/IEHHIO yueOHOMU
JleATeIbHOCTH.

ITo3HaBaTe/IbHBbIE YHHBePCA/TbHbIE YueOHbIe JeCTBHUS

Bba3oBble jioruuecKue AeiCTBUA:

YMEHUS HCI0/b30BaTh MNPUEMBI JIOTUUECKOTO MBbIILJIEHUsS] TIPpU OCBOEHUM
3HaHUM: PACKPbIBaTh CMBIC/I XUMUUECKUX TMOHATUM (BbIJENSATh WX XapaKTepHble
MpU3HAKW, yCTaHAB/IWBaTb B3aUMOCBSI3b C APYTMMHU TOHSITUSIMH), WCIOJIb30BaTh
TIOHSTUS Z1Jis1 00BSICHEHUSI OT/IeTbHbIX ()aKTOB U SIBJIEHUM, BIOMPATh OCHOBaHUS U
KpUTepUU /51 KnacCU(PUKALMM XUMHUYECKUX BEIeCTB U XUMHYECKUX peaKLUi,
yCTaHaB/WBaTh TPUUMHHO-C/I[ICTBEHHbIE CBSI3M MEXAY OO0beKTaMu H3yueHus,
CTPOUTH JIOTUUECKHEe pacCyXJeHus (MHAYKTHBHbIE, NeIyKTHUBHbIE, 110 aHAJIOTHN),
JleslaTh BBIBO/IBI M 3aK/TFOUEHUS;

yMeHue TpUMeHSTb B TIpollecCe TIO3HAHUS TIOHATUSL (MpegMeTHble U
MeTaripeIMeTHbIe), CMMBO/IMYeCKre (3HAKOBbIE) MO/Ie/TH, UCII0/Ib3yeMble B XUMUH,
1peoOpa30BLIBATh IMIMPOKO MPUMEHsIeMble B XUMHH MO/ie/IbHbIE TTPe/ICTaB/IeHUs —
XUMUUECKUH 3HaK (CUMBOJ 3JieMeHTa), Xumuyeckas (opMysa M ypaBHEHHE
XUMHUUECKON peakiuy — MpHY pellleHuH yueOHO-TI03HaBaTe/IbHBIX 3a7jad, C YUYETOM
3TUX MO/IeJIbHBIX Mpe/[CTaB/JeHUl BBISB/ISTh U XapaKTepU30BaThb CYll[eCTBEHHbIe
TIPU3HAKU U3yuyaeMbIX 00bEKTOB — XUMHUUECKUX BEIIeCTB U XMMHUUEeCKUX peaKIii,
BLIBIIATE  OOIMe  3aKOHOMEPHOCTH, IIPUUMHHO-CIe/ICTBEHHbIE CBSI3U U
MPOTUBOPEYMS B U3yUaeMbIX MPOLeCCax U SIBJIEHUSIX.

Bba3oBble uccieoBaTe/IbCKHe AeNiCTBUS:

yMeHHe HCIO/b30BaTh MOCTaB/IeHHbIE BOIPOCHI B KaueCcTBe WHCTPyMEHTa
MO3HaHUs, a TakKKe B KaueCTBe OCHOBBI /i (hOPMUPOBAHUSI THUIIOTe3bl MO
MPOBEPKe NPaBUIbHOCTH BbICKA3bIBAEMbIX CY K €HUM;

nproOpeTeHre OIMbITa T0 TUIAHUPOBAHHIO, OPTaHU3ALMA U TIPOBE/IEHHIO
yUeHHYeCKMX 9SKCTIIepUMEeHTOB, yMeHHe Ha0mofaTh 3a XOJOM Tpoljecca,
CaMOCTOSITeJTbHO TIPOTHO3MPOBATh €ro pe3y/ibTaT, (opMyaupoBaTh 0000IeHUs 1
BBIBO/IbI 110 pe3y/ibTaTaM MPOBeJEHHOI0 OIbITa, UCC/IeIOBAaHUS, COCTAB/ISATh OTUET
0 TIpO/ie/IaHHOM pabore.

Pabora c uaopmanmeii:

yMeHUe BbIOWpaTh, aHaIW3UPOBaTh W WHTEPIIPETUPOBaTh WH(MOPMALIHIO
pa3/iMuHbIX BUJIOB U (POPM Mpe/iCTaBeHus], MOIyUYaeMyl0 U3 pa3HbIX UCTOUHUKOB
(HayuHO-TIOMyJ/ISIpHasi  iMTepaTypa XWMUUECKOTO COJep)KaHUs, CIpaBOUYHbIe
nocobusi, pecypckl MHTepHeTa), KPUTUUECKHA OlIeHWBAaTh TIPOTHBOPEUMBYIO U
He/IOCTOBepHYI0 UH(hOpMalHio;



yMeHUe TIPUMEHSITh pa3/iidHble MeTO/bl U 3arpochl MU TIOUCKe U 0TOOpe
vHbOpMallid MW COOTBETCTBYIOILIMX [aHHBIX, HEOOXOJUMBIX [Jisi BBITIOJHEHHS
yueOHBIX U TI03HABATe/ILHBIX 3ajiau OIpee/IEHHOTO THIIa, MpHOOpeTeHHe OIbiTa B
00/MacTd  WCMONB30BaHUS ~ MH(POPMAIIMOHHO-KOMMYHHUKAaTUBHBIX — TEXHOJIOTHH,
OBJIaJleHre KY/bTYypOi aKTUBHOT'O MUCII0JIb30BaHUS Pa3/IMUHbIX MTOMCKOBBIX CUCTEM,
CaMOCTOSITeJTbHO BbIOMpaTh ONTUMAaIBEHYI0 (hOpMY MpezicTaB/ieHus UHPOpMaLuu 1
WIIOCTPUPOBATh pelllaeMble 3a/lauyd  HEeCJ0KHBIMM CXeMaMH, JuarpaMmMaMi,
apyruMu (opmMamu rpa@UKy M X KOMOUWHALIHSMU;

yMeHWe WCI0/Ib30BaTh MW aHA/IWM3UpOBaThb B Tipollecce yueOHON W
WCC/IeI0BaTe/IbCKOU [1eATeTbHOCTU UH(OPMALIUI0 O BJ/IMSIHUU TPOMBbILLIEHHOCTH,
CeIbCKOr0 XO35IMCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKpY>Karolled MPUPOJIHOU
cpefpbl.

KoMMyHHUKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe JeHCTBHUS:

yMEeHHUs 3aJlaBaTb BOMPOCHI (B XOJe Juaaora U (WIh) JOUCKYCCUU) TIO
CyliecTBy  oOcykgaemoil  Tembl, (OPMYJHUPOBAaTh CBOU  TIpPe/IOKEHUS
OTHOCUTE/TBHO BBITIOJTHEHUSI MIPE/I/I0’KeHHOM 3a/jaul;

yMeHUsI  TIPe/ICTaB/sATL  TOJiydeHHble  pe3y/ibTaThbl  T103HaBaTe/JbHOMU
JleiTeTbHOCTM B YCTHBIX U TIMCbMEHHBbIX TeKCTaX; /e/iaTb Tpe3eHTal[1io
pe3y/IbTaTOB BBIMOHEHUsT XUMHUUYEeCKOro JKcreprMeHTa (1abopaTOpHOTO OIbITa,
nabopaTopHOM pabOThI TT0 UCC/IeJOBaHHIO CBOMCTB BEIIeCTB, YUeOHOTO IMPOEKTa);

yMeHHUs1 y4eOHOTO COTpYyJHMUECTBA CO CBEPCTHUKaMH B COBMECTHOMU
MO3HaBaTe/JbHOM U MCCAe[0OBaTeTbCKOU  esITeTbHOCTA  TPUA  pelleHuU
BO3HUKAIOIMUX TIp0o0/ieM Ha OCHOBe yuéTa OOIIMX WHTEPecOB U COT/IaCOBaHUS
no3uiii (00CcyXzaeHusi, oOMeH MHEHMSIMH, «MO3TOBBbIe IITYPMbID», KOOPAHUHAI[US
COBMECTHBIX JIEUCTBUM, OlpeJe/ieHde KpUTepUeB TI0 OL[eHKe KayecTBa
BBITIOJTHEHHOU PabOThI U pyTHe).

PeryiAaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe JelCTBHS:

yMeHHe CaMOCTOSITeJTbHO OMNpefessaTh Le/ud [eATeJIbHOCTH, MJIaHUPOBAaTh,
OCYILIeCTB/ISITh, KOHTPOJUPOBAaTh U MPHU HEOOXOAWMOCTU KOPPEKTHPOBAaThb CBOMO
JlesITeTbHOCTh, BbIOMpaTh Hanbosee 3¢ heKTUBHBIE CITOCOOBI pellleHus] YUeOHbIX U
MO3HaBaTe/bHbIX 3a/lay, CaMOCTOSTEJbHO COCTaB/SAITb WIA KOPPEKTHPOBAaTh
Tpe/lJIOKeHHbIM anrOpUTM  JIeUCTBUM MpPU  BBLITIOJIHEHUU 3a/laHUM C  yU4ETOM
T0J/TyueHrs HOBBIX 3HAaHUNM 00 M3yuaeMbIX OObeKTax — BeIecTBaxX W Peaki[usix,
OLIeHWBaTb COOTBETCTBME TOJIyYEHHOTO pe3yJsbTaTa 3asiBJIeHHOM L/, yMeHHe
HCII0/Tb30BaTh Y aHA/IM3UPOBaTh KOHTEKCTHI, Mpe/ijlaraeMblie B YCJI0BUU 3alaHUM.

IMPEAMETHBIE PE3YJ/IbTATBHI

B cocraBe TIpeMeTHBIX pe3y/JbTaTOB II0 OCBOEHHWIO 00s3aTeTbHOro
COJlep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW deaepanbHOi paboueil MporpaMMoi,
BBIJIEJISIIOT: OCBOEHHble O00yuarolIUMHCS HayuyHble 3HaHHWS, YMEHUs U CIOCOObI



JleficTBUM, crnenuduUyecKde s TpeAMETHOM o0macT  «XUMHS», BUJBI
JleATeJIbHOCTU 1O  T[OJy4YeHWID HOBOIO 3HaHWUS, €ro HHTepIipeTaLuy,
1peoOpa30BaHUIO ¥ TIPUMEHEHHIO B Pa3/IMUHBIX YUeOHBIX U HOBBIX CUTYAI[UsX.

K koHily obyueHus B 9 Kjacce rpeZiMeTHbIe Pe3y/IbTaThl Ha 0a30BOM YPOBHe

JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yJarOIIUXCsT YMEHUH:

* pacKpblBaTb CMBICJI OCHOBHBIX XWUMWUECKUX TIOHSATHW: XWMHUYEeCKAU
3/IeMeHT, aToM, MOJIeKysa, WOH, KaTHOH, aHWOH, TIPOCTOe BelleCTBO,
C/IO)KHOE BeI|eCTBO, Ba/IeHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTb, CTeleHb
OKHUC/IeHUs, XMMUYecKasl peakijusi, XuMuuecKasl CBsi3b, TeTjioBoi 3¢ deKT
peakijii, MO/b, MOJSPHBIM  O0BbEM, pacTBOp,  3JEKTPOJIMUTHI,
HEe3/IeKTPOJIUTBI, 37eKTPOJIUTHYECKas [OUCCOLMALUs, peakldd HOHHOIO
oOMeHa, Kara/iu3aTop, XHMWUeCKOoe paBHOBecrhe, oOpaTUMble U
HeoOpaTUMble pPeakI[uH, OKHC/IMTeTbHO-BOCCTAaHOBUTE/IbHBIE DeaKIuH,
OKWUCJ/IUTEe/Ib,  BOCCTAHOBUTEJ/Ib,  OKHC/IeHUe U  BOCCTaHOBJIEHUE,
a/JIOTPONusi, aM(pOTepHOCTb, XMMHUUeCcKasi CBs3b (KOBa/IeHTHasl, MOHHas,
MeTas/uilnuecKasi), KpUCTa//IMuecKasi peIlléTKa, KOppO3Us MeTasljoB,
CTJIaBbl, CKOPOCTb XWMHUYECKOW peakluu, TMpeJeabHO AOMyCTUMast
KoHUeHTpauusa [1JK BerjecTsa;

* WUIKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XWMUUECKHUX T[IOHATHUM U
TIPUMEHSTh 3TH TOHATHSA MPU ONKMCAHUM BeLLeCTB U UX MpeBpallleHnl;

* HCIIO/b30BaTh XWUMHUYECKYI0 CHUMBOJIMKY [JI1 COCTaBjaeHus (opMy
BellleCTB U YPaBHEHUN XUMUUECKUX peaklvi;

e OIpeJe/iATh BaJIeHTHOCTb U CTeIleHb OKUC/IEHUS] XUMUUEeCKUX 3JIeMEeHTOB B
COeIMHEHUSX PpAa3/IMYHOr0 COCTaBa, IIPUHAJJ/IEXKHOCTh BeIeCTB K
orpeie/IEHHOMY K/acCy coeJuWHeHWW mo ¢GopMmy/aM, BHUJ XUMHUECKOU
cBsA3u (KOBajleHTHasl, HWOHHAs, MeTa/uyInyeckass) B HeOpraHUuuecKux
COeIMHEHUSIX, 3apsiJ, MOHA M0 XUMHYeCKOoW (hopmyse, XxapakTep Cpefibl B
BOJHBIX PAaCTBOPAaX HEOPraHWYeCKUX COeJUHEHUH, THIl KPUCTA/ITMYeCKOn
PeIIETKU KOHKPETHOTO Bell[eCTBa;

e packpeiBaTh CMbICa Ilepuoauueckoro 3akoHa /[I. M. MenzeneeBa u
JIeMOHCTPHUPOBAaTb €ro TIOHMMaHWe: OMNUCbIBaTb U XapaKTepu30BaThb
TabmmuHyo (opmy IleproanuecKor CHCTEMbI XUMHUECKUX 3JIEMEHTOB:
pa3nyaTh TIOHSTHS «TjaBHasg ToArpyrmia (A-rpynma)» W «IobouHas
nogrpynna (b-rpynma)», Manbie ¥ Gosbliiie TepUOAbI, COOTHOCUTH
o003HaueHusi, KOTOpble HWMEITCSI B TepuoAdYecKor Tabsuie, C
UYWC/IOBBIMM  XapaKTePUCTUKAMH  CTPOEHUsT aTOMOB  XUMHUYECKUX
3/IeMeHTOB (COCTaB W 3apsi sapa, oO6lee UHCIO 3/I€KTPOHOB U
pacripefie/ieHie WX TI0 3/€KTPOHHBIM CJIOSIM), OOBSICHSITH —OOIIHe
3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COeJVHEHU! B



Tnpejiesiax MaJibIX TIePUOZOB U TJIaBHBIX TOATPYII C YUETOM CTPOEHHUS UX
aTOMOB;

K/IaCCU(PULIMPOBaTh XUMUUECKHe 37ieMeHThbl, HeopraHuyeckue BelecTBa,
XUMHUUeCKHe peakluu (M0 UMC/Iy U COCTaBy y4YaCTBYIOIIMX B peakLlUU
BeIIeCTB, TI0 TeTUIOBOMY 3(¢deKTy, TI0 W3MEeHEeHHIO0 CTerleHel OKHC/IeHHs
XUMHUUECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUChIBaTh) 00IIMe U Ccrieluduueckie XUMHUeCcKue
CBOWCTBA TIPOCTBIX U CJIOXKHBIX BeLeCTB, TMOATBepXAas OMKUcaHue
NpUMepaMu MOJIEKYJIIDHbIX W WOHHBIX YpaBHEHUW COOTBETCTBYIOLIUX
XMMMWYECKUX peaKIui;

COCTaB/SITh YPaBHEHUs] 3MEeKTPOJIMTHYECKOW AMCCOL[MAI[MM  KHUCJIOT,
1L1e/I0YeN U COJeH, MOJIHbIE U COKpalléHHbIe YpPaBHEHUS PeakLMid HOHHOTO
oOMeHa, ypaBHEHUS peaklui, TIOATBEPXKJAIOIIUX CyIl[eCTBOBaHUE
reHeTUYeCKOW CBA3M MeXXJy Bell[eCTBaMH pa3/InUHbIX K/1aCCOB;
pPacKpbIBaTh CYIHOCTb OKHC/IUTETbHO-BOCCTAHOBUTE/IbHBIX — PeaKIvid
MOCpeICTBOM COCTaBJIeHUsI 3/IEKTPOHHOTO OaslaHca 3TUX peakiui;
MPOrHO3UPOBaTh CBOMCTBA BeIeCTB B 3aBUCUMOCTH OT WX CTPOEHUs,
BO3MOYKHOCTU TIDOTE€KaHUsI XUMHUUYECKUX T[peBpallieHuii B pa3/MUHbIX
yCJIOBUSIX;

BBIUMC/ISTh OTHOCUTE/NIbHYIO MOJIEKY/ISPHYID W MOJIIDHYIO  Macchl
BeIleCTB, MAaCCOBYH) [IOJIl0 XUMHUUYECKOro 3jieMeHTa 10 dopmysie
COoeJJMHEHMs], MaCCOBYIO JIO/TIO BellleCTBa B paCTBOpe, NMPOBOAUTb PACUETHI
0 ypaBHEHHIO XUMHUUYEeCKOW peaki[uy;

cobmoaTh  TpaBW/a  TIO/b30BaHUSA ~ XUMWUECKOM  TOCYZOM |
nabopaTopHbIM 000py/lOBaHMEM, a TakXke IIpaBWIa oOpaileHus C
Bell[eCTBAaMU B COOTBETCTBUU C HWHCTPYKI[USMU T10 BBITIOJIHEHUIO
7abopaTOPHbIX XWMUYECKUX OIbITOB TI0 TIOAYYeHUI0O U COOMpaHMUIO
ra3o00pa3HbIX BelllecTB (aMMHaKa U yTJIeKUCIOro ras3a);

MPOBOIUThL  Peaki[uH, IIOATBep)KAAlolle  KaueCTBEHHBIM  COCTaB
pa3/IMUHBIX BeleCTB: PAClO3HaBaTh OMBLITHLIM MYTEM XJI0pUJ-, OpoMus-,
uoauz-, KapboHat-, Qocdar-, cunmkat-, cyab(ar-, TUIPOKCHUJ-UOHBI,
KaTUOHbI aMMOHHSI M WOHBI M3yUeHHBIX MeTasyIoB, MPUCYTCTBYOIME B
BO/IHBIX PAaCTBOpPaxX HEOPTaHUUECKHX BeIleCTB;

MIPUMEHSITb OCHOBHbIE OTlepal[ii MBICTUTE/bHOU /leaTeTbHOCTH — aHa/ln3
W CUHTe3, CpaBHeHMe, 00001IeHMe, CHUCTeMaTH3aluio, BbISBIEHHUE
MIPUYMHHO-C/Ie/ICTBEHHBIX CBsI3ell — /i1 WM3yueHUsl CBOWCTB BeIeCTB U
XUMUYECKHUX peakldil, eCTeCTBeHHO-HayuHble MeTO/bl TO3HaHUsl —
Hab/to/ieHre, U3MepeHre, MOJie/TMpPOBaHKe, SKCTiepUMeHT (peanbHBIA U
MBIC/IEHHBIMN).



TEMATHNUYECKOE IVNTAHUPOBAHHWE

9 KJIACC
KosnyecTBo uacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/e/ioB Kontponbabie | TIpakTuueckue (uudposBbie)
n/m | ¥ TeM NporpamMMsbl Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchbl
Pazpgen 1. BeiecTBo 1 XMMHUYeCKUe peakiUuu
[ToBTOpeHMe u yraybieHue
P Yoy bubmoreka LIOK
1.1 3HAaHWUK OCHOBHBIX pa3/ie/ioB 5 1
https://m.edsoo.ru/7f41a636
Kypca 8 knacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubmoteka LIOK
) XUMHUUYECKUX peakLui https://m.edsoo.ru/7f41a636
OJIEKTPOJIUTUYeCKast
bubmoTeka LIOK
1.3 Jucconmanys. XuMuueckue 8 1 1
https://m.edsoo.ru/7f41a636
peakLiM B pacTBOpax
Wroro no pa3peny 17
Pa3zpen 2. HemeTa/l/ibl M X COeJUHEHHSA
OO0111as XapaKTepUCTHKA
H ParTep bubmioreka LIOK
2.1 XUMHUUECKUX 3JIeMEeHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmel. ["anoreHsr
OO0111as XapaKTepUCTHKA
29 XUMUYECKUX 3/1IeMEeHTOB 6 bubmoreka LIOK
) VIA-rpymmbl. Cepa u eé https://m.edsoo.ru/7f41a636
coeIMHeHUst
53 OO0111as XapaKTepUCTHKA . 1 bubmmoreka IIOK

XUMHUUYEeCKHUX 3/IeMEeHTOB

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

VA-rpynmnsl. A3ort, ¢pocdop
Y UX COeJHEeHUS

OO0111as XapaKTepUCTHKA

24 XMMUYECKHUX 3/1IEMEHTOB 3 bubmoreka IIOK
) IVA-rpynmel. Yriepop u https://m.edsoo.ru/7f41a636
KPeMHUI U UX COeJUHEHUSI
WNroro no pa3peny 25
Pazpgen 3. MeTa/niibl U UX COe{UHEHUS
3.1 OO01re CBOMCTBA MeTaJVIOB 4 Bubmorexa [JOK
https://m.edsoo.ru/7f41a636
3.9 BakHelilvie MeTaslibl U UX 16 bubnuoreka LIOK
) COeIMHEeHNST https://m.edsoo.ru/7f41a636
Ntoro no pa3zpeny 20
Pa3pen 4. Xumus 1 oKpyxawuias cpeja
41 BemjectBa 1 maTepuansl B 3 Bbubmmoreka LIOK
) JKU3HU UejioBeKa https://m.edsoo.ru/7f41a636
Wtoro no pa3peny 3
bubmoreka LJOK
PesepBHOe BpeMmst 3
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME



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

IIOYPOYHOE IVIAHUPOBAHUE

9 KJIACC
KoinyecTrBo yacos DJIeKTPOHHBIE

Ne Jdara nudpoBbIe

Tema ypoka KouTtposibnbie | IIpakTnueckue
n/n Bcero U3y4YeHus oOpa3oBare/IbHBIE

padoThI padoThI
pecypchl

[TeproanuecKuii 3aK0OH.

1 [Teprogyueckas cucrema 1 bubmmoreka LIOK
XUMUYeCKUX 371eMeHTOB [1. M. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenpgeneeBa
3aKOHOMEPHOCTH B

9 W3MeHEeHUH CBOUCTB 1 bubnmoreka LIOK
XUMHUUYECKUX 3/IeMeHTOB 07.09.2023 | https://m.edsoo.ru/00adb6b6
IIepBBIX TPEX MePHUOL0B
Knaccugpukanms v

3 HOMEHK(JII)aT ua 1 bubnuoreka LIOK

P 12.09.2023 | https://m.edsoo.ru/00adb7e2
HeOpraHWueCKuX BellleCTB
Bupl xumMrueckon cBsizu 1
4 TUTIbI KPUCTAJJTAUECKUX 1 Bubmotexa IOK

i P 14.09.2023 | https://m.edsoo.ru/00adbac6
peréTok
KontponbHast pabora Nel 1o
Teme «[loBTOpEHUe U

5 ry1ybeHre 3HAaHUNA 1 1 Bubmiorexa [JOK
yHLY 19.09.2023 | https://m.edsoo.ru/00adbac6
OCHOBHBIX pas3/iesioB Kypca 8
K/acca»

6 Knaccudukarys XuMuueckux 1 bubnuoreka IIOK
peakiyii Mo pa3IUuuHbIM 21.09.2023 | https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

MpHU3HaKdM

[TonaTtue o ckopocTn
XUMHYECKOW peakLiu.

bubmoreka IIOK

7
IToHsiTWE O TOMOTEeHHBIX U 26.09.2023 | https://m.edsoo.ru/00adbe9a
reTeporeHHBIX PeakKIUsxX
[ToHaTHE O XUMHUUYECKOM
paBHOBecHUU. PakKTOpEI,

3 BJ/IUSIFOLLIE HA CKOPOCTh bubmoreka IIOK
XUMHUUYECKON peakluy 1 28.09.2023 | https://m.edsoo.ru/00adc28c
T0JI0’KeHHe XUMUUEeCKOTo
paBHOBeCHSsI

9 OKUCUTE/TEHO- bubmoreka IIOK
BOCCTAHOBUTE/IbHbIE PeakLuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopus 3/1eKTPOIUTHYECKON

10 rccoumaruu. CusbHble U Bubmorexa [JOK
ARCCONHARTI. 05.10.2023 | https://m.edsoo.ru/00adcd68
cs1abble 3/1eKTPOJIUTBI

11 VoHHbIe ypaBHeHHUs peakLui Bubmorexa [JOK

yp peardi 10.10.2023 | https://m.edsoo.ru/00add448
XuMunyeckue CBOKMCTBA KUCIOT
Y OCHOBaHUH B CBeTe
12 ripeicTaB/IeHu 00 Bubmorexa [JOK

peA . 12.10.2023 | https://m.edsoo.ru/00add5d8
3/1eKTPOJIUTUUECKOM
JrCCcoLalyn
XuMunyeckue CBOMCTBA CoJieit

13 B CBeTe Tpe/iCTaB/ieHnid 00 bubnmoreka LIOK
3JIEKTPOJIUTUYECKOU 17.10.2023 | https://m.edsoo.ru/00add8b2
JrCCcoLalyn

14 [ToHsiTHE O TUAPOJIM3e COomet bubmoteka LIOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

19.10.2023 | https://m.edsoo.ru/00add9d4
15 O6o6meHne u bubmoteka LIOK
cHCTeMaTH3al[ysl 3HaHUM 24.10.2023 | https://m.edsoo.ru/00addd12
KonTponbHast pabota Ne2 1o
16 TeMe «DJIeKTPOIMThYeCKast bubmoteka LIOK
Jucconmanys. XuMuueckue 26.10.2023 | https://m.edsoo.ru/00addec0
peakiLiy B paCTBOpax»
[MpakTryeckast pabora Ne 1.
17 «Pelllere bubmoreka LJOK
07.11.2023 | https://m.edsoo.ru/00addbfa
9KCIepUMEHTAa/IbHBIX 3a/au»
OO0111ast XapaKTeprUCTHKa
18 raJIL:reHOBP.) XI/IM[I)/IIIECKI/IE Bubmmorexa [JOK
o 09.11.2023 | https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MpUMepe XJiopa
Xnoposopopoz. CossiHast
19 KUCJIOTa, XUMUAUECKUe bubmiorteka LJOK
CBOICTBa, MOJIyUeHue, 14.11.2023 | https://m.edsoo.ru/00ade104
TpUMEeHEeHHe
[TpakTrueckasi pabora Ne 2 1o
20 TeMe «[TonmyueHue cosissHOU bubnuoreka IIOK
KHCJIOTBI, U3y4eHue eé 16.11.2023 | https://m.edsoo.ru/00ade348
CBOMCTB»
BbiuniciieHusi o ypaBHEeHUSIM
71 XUMHUUECKUX peakLvid, eciu bubnuoreka IIOK
O/IVH U3 peareHToB /iaH B 21.11.2023 | https://m.edsoo.ru/00ade488
130bITKe
97 OO0111as1 xapaKTepUCTUKa bubmuoreka IIOK
sneMeHTOB VIA-rpyrirbl 23.11.2023 | https://m.edsoo.ru/00ade64a
23 AnnoTponHbie MoAUMUKALIUU bubnuoreka IIOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

cepnl. Haxosk/ieHre cepbl U eé 28.11.2023 | https://m.edsoo.ru/00ade64a
COeJJUHEHUI B IPUPOJE.
XuMunyeckue CBOMCTBA Cepbl
CepoBojopofi, CTpOeHue,
24 Q)quqefxlzei XI/II;/II/IquKI/Ie Bubmorexa OK
. 30.11.2023 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcuppl cepsl. CepHast
75 KHUCJI0Ta, (pr3nuecKre U Bbubmoteka LIOK
XUMHYeCKHe CBOWCTBa, 05.12.2023 | https://m.edsoo.ru/00adea28
TpUMeHeHHe
XUMHUUeCcKue peakijy,
JieXKallyie B OCHOBe
TMIPOMBILIJIEHHOTO Cr1Iocoba
26 TOTyueHus1 CePHOU KUC/IOTHI. Bubmorexa OK
07.12.2023 |  https://m.edsoo.ru/00adec8a
XUMHUUECKOe 3arps3HeHne
OKpY>Katol1ieil cpeibl
COeJUHEeHUSIMU Cephbl
27 BrruricsieHne MaccoBoi 10711 bubnuoreka IIOK
BbIXO/la TIPOJYKTa peakLiuu 12.12.2023 | https://m.edsoo.ru/00adec8a
OO0111as XapaKTepUCTHKA
1eMeHTOB VA-rpymnnsl. A30T,
28 pacripocTpaHeHue B TIpUpOJe, Bubmmorexa [JOK
14.12.2023 |  https://m.edsoo.ru/00adeeab
(ur3nueckre U XUMHUYeCKre
CBOICTBa
AmMMuak, ero pusrueckue u
29 XUMHYeCKUe CBOMCTBa Bubmmorexa [JOK
’ 19.12.2023 | https://m.edsoo.ru/00adf004
TMoJly4yeHre U puMeHeHue
30 [TpakTrueckast pabora Ne 3 110 bubnuoreka IIOK



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

TeMe «[TonmyueHre aMMHaKa, 21.12.2023 | https://m.edsoo.ru/00adf180
M3y4yeHUe ero CBOMCTB»
A3oTHas KUC/oTa, eé
31 (r3nueckre U XUMHUYeCKue Bubmorexa OK
. 26.12.2023 | https://m.edsoo.ru/00adf306
CBOMCTBA
Vcrionb30BaHWe HUTPATOB U
CoJield aMMOHUS B KauecTBe

32 MUHEePabHBIX Y00peHUil. bubmoreka IIOK
XUMHUUECKoe 3arps3HeHne 28.12.2023 | https://m.edsoo.ru/00adf518
OKpY>Karolieil cpe/ibl
COeJUHEeHUSIMU a30Ta
®ocdop. Okcup docdopa (V)

33 Y (hocopHas KUC/IO0Ta, bubmoteka LIOK
(dbusmyeckre U XMMUUeCcKre 09.01.2024 | https://m.edsoo.ru/00adf68a
CBONCTBa, TIO/TyYeHne
Wcnonb3oBanue (ocdaToB B

34 KayeCTBe MUHepa/IbHbIX bubmioteka LIOK
yao0peHuii. 3arpsi3HeHUe 11.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpefibl hocdaTamu
Yrnepon, pacripocTpaHeHue B

35 anpE,q'ZeL, (11))1/131/111)1ec1<11)/1e u Bubmorexa OK

. 16.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHYeCKUe CBOMCTBa
Okcugp! yriepoga, ux
(bu3nueckre U XUMHUYECKHe
36 CBOMCTBAa. JDKOJIOTUUeCcKre Bubmiorexa OK
18.01.2024 |  https:/m.edsoo.ru/00adfebe
1po06ieMbl, CBSI3aHHbBIE C
okcugom yraepoza (IV)
37 YrosibHast KUCI0Ta U €6 COMu bubnuoreka IIOK
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23.01.2024 | https://m.edsoo.ru/00ae006¢
[MpakTrueckas pabota Ne 4 o
TeMe "[losnyueHue
38 TJIEKUCJ/IOTO rasa Bubmiorexa LIOK
y ' 25.01.2024 | https://m.edsoo.ru/00ae027e
KauecTBeHHasi peakiiyist Ha
KapOoHaT-uoH"
[TepBOHaua/IbHBIE TIOHATHUS 00
39 OpraHuyecKUx BellecTBax Kak Bubmiorexa LIOK
P . 30.01.2024 | https://m.edsoo.ru/00ae054e
0 COeIMHEHUSIX yTyiepoja
40 KpeMHUii 1 ero coeamHeHUs Brbmiorexa LIOK
P A 01.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTryeckast pabora Ne 5.
Pernenue
41 3KCIIepUMeHTAa/IbHbIX 3a/jau 1o Brbmorexa OK
P . oA 06.02.2024 | https://m.edsoo.ru/00ae0bf?2
TeMe «BaykHernmiue
HeMeTa/l/Ibl U UX COeJUHEeHUSI»
KontponbHast paborta Ne3 110
42 TeMe «BakHeuIime Bubmiorexa LIOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
HeMeTa/l/Ibl U UX COeIUHEeHUSI»
OO0111as XapaKTepUCTHUKA
XUMUYECKUX I/IeMEHTOB —
MeTa/u10B. MeTa/mnueckas
43 CBSI3b U MeTa/l/IndecKast Bubmiorexa LIOK
. 13.02.2024 | https://m.edsoo.ru/00ae103e
KpHUCTa/lJTnuecKasi peliéTka.
dusnueckue cBoicTBa
MeTa/VIOB
a4 XuMHUecKre CBOMCTBA bubmoreka LIOK
MeTaJlJIOB. 15.02.2024 | https://m.edsoo.ru/00ael1156
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https://m.edsoo.ru/00ae0bf2
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OeKTPOXUMUUECKUH Psifi
HarpsbKeHU MeTaJslsioB

OO6r1mue criocoObl Oy UeHuUst
MeTasioB. CrijiaBbl.
BbIuMC/IeHHs TI0 YPaBHEHUSIM

bubnuoreka IIOK

45
XUMHUYECKUX peaklyi, eciu 20.02.2024 | https://m.edsoo.ru/00ael1156
O/IVH U3 peareHTOB CO/IepKUT
rpuMecu
46 [ToHATHE 0 KOPpPO3UKN bubnuoreka IIOK
MeTaJlJIOB 22.02.2024 | https://m.edsoo.ru/00ae1278
bubmoreka [IOK
47 eJ/I0YHbIe MeTasl/Ibl
= 27.02.2024 | https://m.edsoo.ru/00ae14b2
48 OKcybl U TUAPOKCU/BI bubnmoreka LIOK
HaTpUs U Ka/lus 29.02.2024 | https://m.edsoo.ru/00ae14b2
49 [ITesrouHO3eMe/IbHbIe MeTasllbl bubnuoreka LIOK
— Ka/IbLIU ¥ MarHui 05.03.2024 | https://m.edsoo.ru/00ael15e8
50 BaxkHeive coejuHeHUs bubmioreka LIOK
KaJIbLIUs 07.03.2024 | https://m.edsoo.ru/00ae15e8
£1 O6o6meHue u bubmoteka LIOK
cHCTeMaTH3al[ysl 3HaHUM 12.03.2024 | https://m.edsoo.ru/00adbac6
£y JKECTKOCTh BOJIBI U CTTOCOOBI bubmmoreka LIOK
eé yCcTpaHeHUs 14.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTrueckasi pabora Ne 6 110
S bubmioreka LJOK
53 TeMe "JKECTKOCTB BOJBI U
.. " 19.03.2024 | https://m.edsoo.ru/00aelae8
MeTO/Ibl eé yCTpaHeHHUs
. bubmuoreka IIOK
54 A
JOMHHIH 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe cBoliCTBa bubnuoreka IIOK
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OKCHJa U TUAPOKCHUIA 02.04.2024 | https://m.edsoo.ru/00aelc64
bubmoreka LIOK
56 XKesneso
7 04.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcHuabl, THAPOKCUABI U COTA bubmmoreka LIOK
>kene3a (II) u xxene3sa (I1I) 09.04.2024 | https://m.edsoo.ru/00ae35e6
cg O6o011eHMEe U bubnuoreka IIOK
cucTeMaTu3aliysi 3HaHUM 11.04.2024 | https://m.edsoo.ru/00adbac6
[MpakTrueckast pabota Ne 7.
Pemienne
59 5KCIepUMeHTa/IbHbIX 3a7au 1o Bubmotexa OK
P N A 16.04.2024 | https://m.edsoo.ru/00ae3de8
TeMe «Ba)kHelI11e MeTasuIbl U
UX COeIHEHHs»
BbiunriciieHusi o ypaBHeHUSIM
XUMHUUECKUX peakLvid, eciu
OJIVH U3 PeareHToB /]aH B
60 H§6LITK6[:AHH coge fKI/IT bubmmorexa [JOK
Acp 18.04.2024 | https://m.edsoo.ru/00ael1750
rpuMecu. Beruncienus
MaCCOBOM J0/IM BbIXOZA
MPOJYKTA peakuu
61 O06o00611eHre u bubnuoreka LIOK
cucTeMaTty3alus 3HaHUM 23.04.2024 | https://m.edsoo.ru/00adbac6
KontponbHast pabora Ne4 1o
62 TeMe «BakHel111e MeTasuibl U Bubmorexa OK
25.04.2024 | https://m.edsoo.ru/00adbac6
WX COeIMHEHHs»
BeijectBa 1 Matepuasbl B
63 TOBCe/THEBHOW YKW3HU Bubmorexa [JOK
A 30.04.2024 | https://m.edsoo.ru/00ae3f50
yesioBeKa
64 XHUMHUUeCKoe 3arpsi3HeHue bubmoteka LIOK
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https://m.edsoo.ru/00ae1d86
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OKpY>KaroIllel cpeibl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xvmMuu B pelieHuu 1 bubmoteka LIOK

9KOJIOTHUECKUX TTPO0/ieM 14.05.2024 | https://m.edsoo.ru/00ae4270
66 Pe3sepBHbIit ypok. Ob600IIEHNE 1 bubmmoreka LIOK

Y CHCTeMaTu3alys 3HaHUM 16.05.2024 | https://m.edsoo.ru/00ae0d0a
67 Pe3sepBHbliit ypok. Ob0011IeHNE 1 bubnuoreka IIOK

Y cCTeMaTu3allysl 3HaHUM 21.05.2024 | https://m.edsoo.ru/00adb33c
68 Pe3epBHbIit ypok. O60061IeHEe 1 Bbubmoteka LIOK

U cUCTeMaTu3alius 3HaHUH 23.05.2024 | https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME
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YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI /11 YYHEHUKA

» Xumus, 9 knacc/ 'abpuensia O.C., Octpoymos W.T'., Cnagkos C.A.,
AxioHepHoe o011ecTBo «M3marenbcTBo «IIpocBerieHie»

Tabsumiibl: [Tepuorueckasi CUCTeMa XUMUUECKUX 37IeMeHTOB
I.1.MenpeneeBa, Tabnuiija paCTBOPUMOCTHU, 37IEKTPOXUMUUYECKUN Psif

HalIpsKeHHs MeTa/l/iI0OB

METOJNYECKUE MATEPUAJIbBI IJI{1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xvumusi-6a30BbIiA-yPOBEHb. -
Peam3anus-tpeboBanuii-dI"OC-0cHOBHOT0-00111er0-06pa3oBaHUsl. -

MeToanyeckoe-mocooue-is-yunuTeis

ON®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPChI CETAU
NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.rw/

https://www.yaklass.ru/



