MHUHUCTEPCTBO NPOCBEIIEHUSI POCCUIICKOIT OEJEPALIAUA
Munncreperso o6pazosanus u nayku Pecniyosiuxu Trisa
Yupassenne o6pazosanus Cyr-Xoanckoro KOXKyyHa

PACCMOTPEHO
PyxoBomurens IIYMO

4z /Onpap AM./
[IpoTokon Nel

OT «28» aBrycta 2023 r.

MBOY Xop-Taiirunckas COIII

COI'JTACOBAHO
311 mo VBP

é%é /Oupap 1B,/ 7z
[Tpukas’Ne80 ‘UHph

fog =

oT «28» aBrycra 2023r. [

PABOYASI ITIPOI'PAMMA
yuebHoro npeamera
«XHuMUSsI»
st 9 knacea
Ha 2023-2024 yue6ublii rop

Nmknn 2023

CocraBurens mporpammer:
Caax Apxana Oneropua
Yuurens Xxumuu




HOACHUTEJIBHAA 3AIINCKA

[Iporpamma Mo XMMHM Ha YpOBHE OCHOBHOTIO OOIIEro oOpa3oBaHHUs COCTABJICHA HAa OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpaszoBanus, npezacraBieHHbix B @I'OC OOO, a Takke Ha OCHOBE (QenepanbHON paboueit
InporpaMmbl BOCHUTAHHUA U C y‘IéTOM KOHICTIIUHA ITPCTIO AaBaAHUA y‘Ie6HOFO npeamera «XuMus» B
oOpa3oBaTelIbHBIX opranm3amsx Poccuiickoit @enepammm.

[Iporpamma mo xuMHM Aa€T TpPEACTaBIEHUE O IeNsIX, OOmel crpareruu OOy4YeHHs,
BOCIIMTAHUS M DPa3BUTUS OOYYAIOMIMXCS CpEACTBAMU y4eOHOTO TpPEIMETa, YCTaHABIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIEpKAHKWEe, TPEAYCMATPUBAET pPACHpeleNieHHe ero Mo Kiaccam Hu
CTPYKTYPUPOBAHUEC T10 pasacjiaM U TEMaM IPpOrpaMmbl 110 XUMHUH, OMPEACTIACT KOJIUYCCTBCHHBIC U
KauCCTBCHHBIC XapPaKTCPUCTUKHU COACPKAHUA, PEKOMCHIAYCMYIO IIOCJICA0BATCIIBHOCTL H3YUCHUA
XUMHHM C Y4ETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW OOYJaroIIuXcs, OTPENENieT BO3MOXKHOCTH TpEeIMeTa Ul peau3aliin
TpeOOBaHMI K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHONW MpPOTpaMMbl Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl, a Takke TpeOOBaHUH K pe3yabTaTaM 00y4eHHs XMMHH Ha YpPOBHE
nea en HU3YydCHHUA TNpPEAMETa ©W  OCHOBHBIX BH/I0B yqe6Ho -TI03HABaTEIILHOM ACATCIIBHOCTH
00yJaroIIerocs mo OCBOCHUIO y4eOHOTO COIEPIKAHUS.

3HaHWE XMMHHU CIY)KHT OCHOBOH Uit (POPMHUPOBAHUS MHPOBO33PEHHUSI OOYYArOIMIErOCs, €ro
MIPEJICTaBJICHU O MaTepUaJIbHOM €IUHCTBE MHUpA, BAXKHYIO POJIb UTPAlOT (POpMUPYEMble XUMHEH
MNpEACTAaBJICHUA O B3aUMOIIPCBpALICHUAX OHCPTUH U 00 OBOJJIONMH BCUICCTB B MPUPOAEC, O IYTAX
pelIeHus rI100aNbHBIX MPOOJIeM YCTOMUNBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETUYECKOM,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 31paBOOXPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pealin3alli BO3MOXKHOCTEH UIsl caMOpa3BUTHS U (OPMHUPOBAHUSA KYJIbTYPHI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 0O0ydarommuxcs,
HABBIKOB MX CAMOCTOSITEJIbHON y4eOHOM NIesSTEIbHOCTH, IKCIIEPUMEHTAIbHBIX U HCCIIEI0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KM3HH, TaK U B PO(ecCHOHAIBbHON 1S TEIbHOCTH;

3HAKOMHUT CO crenu(pUKON HAyYHOTO MBIIIJICHHS, 3aKJIaIbIBA€T OCHOBBI I[EJIOCTHOIO B3IJISIA
Ha €IUMHCTBO NPHUPOJBI U UYEJIOBEKa, SBISETCA OTBETCTBEHHBIM JTanmoM B (OpMHUpPOBaAHUH
€CTECTBEHHO-HAYYHO! I'PaMOTHOCTH 00Y4arOIIUXCS;

CrocoOCcTBYeT (JOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSIM,
K MIPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHHsT B OOYYeHHHM XUMHUHU OOECIEUMBAIOTCS CHEHU(PHUKON coaepx aHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCS MEAarorHYecKd aJanTHPOBAHHBIM OTpaskeHHeM O0a30BOii
HayKH XUMUU Ha OMPEe/IeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOCHHUE
00y4aromMMHUCS CUCTEMBl IE€PBOHAYAIBHBIX MOHATHH XUMHHM, OCHOB HEOPraHMYECKOW XMMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATUH OpraHNn4ecKON XUMUH.

CrtpykTypa coiepkaHusi HpoTrpamMMbl 1O XMMHUH CGHOPMHpPOBAaHA HA OCHOBE CHCTEMHOTO
nosxona k e€ usydenuto. CojiepxkaHue CKIaJbIBaeTCs U3 CUCTEMBI IOHATUI O XUMHUECKOM 3JIEMEHTE
U BEIIECTBE W CHUCTEMBbl MOHATHH O XHMMHUYEeCKOM peakiuu. OO0e 3TH CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl MO TNPHUHLHUITY IOCIEIOBATEIBHOIO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHUYECKHX
MpEeJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;



— [lepuoanueckoro 3axkona /[. . MeneneeBa kak OCHOBHOT'O 3aKOHA XMMMUHU;

— Y4YEHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHMS pPACCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX M
OCMBICJIEHHBIX (D)aKTOB, pPa3BUBAIOTCS MOCJIENOBATENILHO OT OJIHOTO YPOBHS K JPYromy, BBIIOJHSS
(GyHKIMU OOBSCHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOYKHOCTEW MPAKTHYECKOTO
MIPUMEHEHUS] U TIOJyUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mpOrpaMMbl TI0 XHMHH CIIOCOOCTBYeT (HOPMHUPOBAHHIO TNPEACTABICHUS O
XUMHUYECKOM COCTaBIIOIIEH HAydHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOM IPUPOJBL,
LIEHHOCTHOTO OTHOILIEHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HAHUS B HayKe.

[Ipy u3yyeHUM XUMHUU MPOUCXOIUT (OPMUPOBAHME 3HAHMHA OCHOB XMMHUYECKOM HAayKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUUYECKON NEATENbHOCTH YeJIOBEKa M KaK OJHOTO W3
KOMITOHEHTOB MHPOBOM KyJbTYphl. 3ajauya y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHNUN CUCTEMBI
XUMUYECKUX 3HAHUM — BaXHEHIMX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETHUECKHX MOJIOKEHUH,
JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, sI3bIka HAYKH, B MPUOOIIEHUH K HAYUYHBIM
METO0/1aM MO3HaHMSI MIPU U3YYE€HUHU BEUIECTB U XMMHUYECKUX peakiuil, B (OpMHUPOBAaHUH U Pa3BUTHU
MO3HABATEIbHBIX YMEHUH W HUX NOPUMEHEHMH B y4eOHO-MO3HABAaTEJbHONM U y4yeOHO-
HCCIIEIOBATENIbCKON JIESITEIbHOCTH, OCBOGHUM IMpaBHJI 0€30MacHOro oOpalleHusi ¢ BEIIecTBaMH B
ITOBCETHEBHOM KU3HH.

[Ipy wW3ydeHMH XMMHHM Ha YpPOBHE OCHOBHOIO o0OIIiero oOpa3oBaHHS Ba)KHOE 3HAu€HUE
MPUOOPENH TaKUe 1, KakK:

— (opmupoBaHHEe HHTEJUIEKTYaJIbHO Pa3BUTOI JIMYHOCTH, TOTOBOW K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOATEILHOMY MPHUHITHIO PEIICHHH, CIOCOOHON alanTHpOBaThCsi K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HaNpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTU4YeCKOe NPHOOIIEeHHE OO0yJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATENbHOM NIEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieyeHne yCIOBUHM, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOIIMMUCSA OIbITA
pazHooOpa3HOM [eATeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KJIIOUYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢dopmupoBanue o0mel (yHKIMOHAIBLHOW U €CTECTBEHHO-HAYyYHOW TIPaMOTHOCTH, B TOM
YHClie YMEHUN OOBSICHATH M OLIEHUBATH SIBJIICHUS OKPY)KAIOLIEr0 MHPA, UCTIOJIL3YS 3HAHUS U OTIBIT,
MOJIy4YE€HHBIE TIPU U3YUYECHUU XUMUU, IPUMEHITh UX TPU PELICHUU MPOoOJieM B MOBCEAHEBHON JKU3HU
U TPYJOBOM AESTEIIBHOCTH;

— (opmupoBanue y oOy4yaroUuxcs T'YMAHHUCTUYECKUX OTHOIICHWH, MOHUMAaHHS HEHHOCTU
XUMHYECKUX 3HAHUN [UIsi BBIPAOOTKH SKOJOTHMYECKH II€IeCO00pa3HOro MOBEACHUS B OBITY H
TPYIOBOU JEATENBHOCTH B LIEJIAX COXPAHEHUsI CBOETO 3JI0POBbS U OKPYXKAIOLIEH TPUPOIHOM CpeJibl;

— pa3BUTHE MOTUBALIUU K 00Y4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO HA
OCHOBE YCBOEHHS 00II[€UeT0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Hpoduiis U
HaNpaBJICHHOCTH JalbHENIIero 00y4eHusl.

OOmiee yMcao 4acoB, OTBEAEHHBIX JUISI M3yueHHMs XMMHMH B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COIJEP KAHUE OBYUEHUA
9 KUIACC

BewecTBo M XMMH4YeCKas peaKkIus

IIepnognueckunt 3akoH. Ilepuonnueckas cucrema xumuyeckux sanemeHToB . M. Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
MEePUOJOB, KalHs, KaJbLMs W HUX COCAMHEHUNW B COOTBETCTBHU C IIOJIOKEHHUEM DJIIEMEHTOB B
[Iepnoanueckoii cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHABI XHMHUYECKOM CBSI3U. THUIBI  KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPUCTAIIINUECKON PEIIETKU U BUAA XUMUYECKOHN CBS3U.

Knaccugukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEIIECTB. XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K pa3IUYHbBIM KJaccaM HEOpPraHWYeCKUX COEIUHEHHH, TeHeTHYecKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKMX pEaKIHMil M0 pa3IMYHBIM MpU3HAKaM ([0 YUCIy M COCTaBY
YYacTBYIOIIMX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY 3PQEKTy, M0 U3MEHEHHUIO CTETIEHEW OKHUCIICHHS
XUMHMUYECKUX DJIEMEHTOB, 10 0OPAaTUMOCTH, M0 YYAaCTHIO KaTaau3aTropa). JK30- U SHAOTEPMUUYECKUE
peaKIfy, TePMOXUMHUICCKUE YPAaBHECHHUS.

[Tonsitne o ckopoctn xumuueckon peakuuu. lloHsTne 006 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peaknusx. [[oHATHEe 0 TOMOTEHHBIX U TeTePOTeHHBIX peakmusax. [loHsaTHe 0 KaTanm3e.
[Tonartue o xumudeckoMm paBHOBecHU. DAKTOPHI, BIUSAIOMINE HA CKOPOCTh XUMHUYECKON pEaKIuu 1
MOJIOKEHUE XMMHYECKOTO PAaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENbHBIE — PEAKLUM, OJEKTPOHHBIA  OajaHC  OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHONH peakuuu. CoOCTaBlI€HHE YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopusi >IEKTPOJUTHUYECKOW IUCCOIMALMMN. OJEKTPOJIUTHI U HEAIEKTPOJIUTHI. KaTHOHBI,
aHMOHBI. MeXaHH3M JIMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOW cBs3H. CTeneHb
nuccouuanuu. CuibHbIE U c1a0ble 3JeKTPOJIUTHI.

Peakuuu wmonHoro oOmeHa. YcioBUS NPOTEKaHUS peakUWid HOHHOTO OOMEHa, TOJHbIE U
COKpall€HHbIE HOHHBIE ypaBHEHMs peakuuil. CBONCTBA KHUCJIOT, OCHOBAaHMW U COJIEd B CBETE
MIpeJICTaBJICHUM 00 IEKTPOIUTUYECKOM Tucconnanuu. KauecTBeHHbIe peakliny Ha HOHBL. [loHsTHE O
TUJIPOJIU3E COJICH.

Xumuueckuii yIkcnepumenm:

03HAKOMJICHHE C MOJICJISIMHU KPUCTANIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB
U HeMmeTalyioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpUJa HATpHs), HCCICIOBAaHUE
3aBUCHUMOCTH CKOPOCTH XUMUYECKOUW peakiluu OT BO3JICHCTBUS Pa3INUHbIX (DaKTOPOB, UCCIIEIOBAaHUE
AJIEKTPOTIPOBOIHOCTH PACTBOPOB BEIIECTB, IMpoliecca IUCCOIMAIMHM KHCIOT, IIeNouel u colieit
(BO3MOKHO HCHOJIB30BAaHUE BUACO MAaTEPUAJIOB), IPOBEICHHIE OIBITOB, MILTIOCTPUPYIOIIUX TPU3HAKU
MPOTEKAHUS peakluii HOHHOTO oOMeHa (00pa3oBaHUe 0Ca/ika, BbIICICHHE ra3a, 00pa3oBaHue BOIbI),
OTIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIHFHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peaKklMK pa3lIoKEHUsl, COEIMHEHHUs), PACMO3HABAHUE HEOPraHWYECKUX BEHIECTB C MOMOUIBIO
KaueCTBEHHBIX PEAKIIMI HAa NOHBI, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4.

HeMeTasibl ¥ UX COeIUHEHUS

OO0mas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE CTEIEHU
okucinenusa. CtpoeHue M (pu3MUecKre CBOICTBA MPOCTHIX BEIIECTB — TaOTEHOB. XHUMUYECKUE
CBOMCTBAa Ha mpuMepe XJopa (B3aUMOJEHCTBHE C MeETAJIaMH, HEMEeTAJIaMH, IIeJI0YaMu).
XnopoBojopon. ConisiHas KUCIOTa, XMMHYECKHE CBOWCTBA, MOJIyu€HUE, NpUMeHeHue. JlelicTBue



XJIOpa U XJIOPOBOJOPOJA HAa OpPraHu3M 4YeJoBeKa. BakHelluue XJIOpuAbl U KX HAXOXKJICHHUE B
IIPUPOJIE.

OOmast xapakrepuctuka »s1neMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CrtpoeHue U (HU3UYECKHME CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPOTIHbIE MOJU(HUKAIIMNA KHCIOPOJIa U Cepbl. XUMHUYECKHE CBOWCTBA CEPBHI.
CepoBojiopo, cTpoeHHe, (pU3nUeckue U XUMUUeckue cBoiicTBa. OKCHIBI Cepbl KaK MPeICTaBUTENH
KACIOTHBIX OKcHaoB. CepHasi KHCIOTa, (U3MYECKHEe M XUMHUYECKHME CBOMCTBa (00mme Kak
MIPE/ICTaBUTENs KJlacca KUCIOT U creurduueckue). XUMUUYECKHE pEaklUy, JIeKallue B OCHOBE
IIPOMBIIIJIEHHOTO CHoco0a MoJydeHus: cepHoil kuciotbl. [lpumenenue cepHoil kucinotel. Comu
CepHOM KHCJIOTHI, Ka4YeCTBEHHAsI peakius Ha cyabpaT-uoH. HaxoxmeHue cepsl U e€ coeMHEHHI B
npupoe. XUMHUECKOE 3arpsiI3HEHUE OKPYKAIOLIEH Cpe/ibl COEAMHEHUSIMHU Cepbl (KUCIOTHBIE JI0K]IH,
3arpsi3sHEHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPeI0TBPAIICHHUS.

OOmass xapakrepucTuka 31aeMeHTOB VA-rpynnbel. (OcCoOEHHOCTH CTpPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIIEHUs. A30T, paclpoCTpaHEHHE B MPUPOJIE, PU3NUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHuak, ero (uU3NYEeCKue U XUMHUYECKHE CBOMCTBa,
nosiyueHue U npuMmenenue. Conm aMMOHUS, UX (U3NYECKUE U XUMHUYECKUE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakuds Ha HOHbI aMMOHHUS. A30THas KHCIOTa, €€ MojJydyeHue, (U3NYecKue Hu
XMUMHUYECKHEe CcBoHcTBa (0OmmMe Kak MpeicTaBUTeNsl Kilacca KHCIOT U clenuduyueckue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KaueCTBE MHHEpAIbHBIX ynoOpeHHil. XuMuueckoe
3arpsi3HEHUE OKpYXKaloIle cpelibl COeMHEHUSIMU a30Ta (KUCIOTHBIE IO/, 3arpsi3HEHUE BO3/1yXa,
mo4Bkl ¥ BoA0EMOB). Docdop, ammorponHbie Moaudukanuu Gocdopa, Gpuzndeckne U XUMHIECCKHE
ceorictBa. Oxcun docdopa (V) m dochopnas kucnora, ¢uznyeckue W XUMUUYECKHE CBOWCTBA,
nonxyderue. Mcnonp3oBanue ¢pochaTtoB B KauecTBe MUHEPAIBHBIX YI00pEHUH.

OO6mrast  xapakrtepuctuka d37MeMeHTOB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHHS. YTIEpoJ, alJIOTPONHbIE MOAU(UKAINK, PAacCIpOCTPaHEHUE B
npupojie, pU3MUecKrue U XUMHYECKHEe cBoOMCTBa. AncopOuus. Kpyrosopor yriepona B mpupone.
Oxcuapl yriaepona, ux (pU3MYECKHe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA KUBBIE OPraHU3MBI,
MOJIyUYeHHE W MPUMEHEHHE. JKOJOTHYecKue MpoOieMbl, CBsi3aHHbIe ¢ okcuaom yriiepoaa (1V),
TUI0Te3a IM00aIbHOr0 MOTEIUICHUS KJIMMaTa, MTapHUKOBBIN 3(pdekT. YronpHas kuciaota u e€ co,
ux (Qu3nYecKkue M XMMUYECKUE CBOMCTBa, MOyueHHe M mnpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaT-uOoHKI. Mcnonb3oBaHue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHS OO0 OpPraHMYECKHUX BEIIECTBAX KaK O COEIUWHEHHUSX Yriepoja
(MeTaH, 3TaH, ATHUJIEH, AllETUJICH, ATAHOJ, TJUIEPUH, YKCycHas Kuciota). [IpuponHble UCTOUHUKU
yIJI€BOJOPOIOB (Yrojb, MPUPOIHBINA ra3, He(PTh), MPOAYKTHI UX HepepaboTku (OEH3UH), UX POJIb B
ObITYy W NpPOMBIIUICHHOCTH. [loHATHE O OHOJOTMYEeCKH BaXKHBIX BEIIECTBAX: >KUpPAX, OenKax,
yriaeBoJax — M HMX pPOJM B JKM3HM YelOBeka. MaTepuanbHOE €IUHCTBO OPraHMYECKUX H
HEOPraHNYECKUX COCTUHEHHIH.

KpemHuuii, ero ¢puznyeckre 1 XuMHUECKUE CBOWCTBA, MOTydyeHHe U npuMeHeHne. CoeTuHeHns
KpeMHHs B mpupozae. OOmue mpexacraBieHuss o6 okcuzae kpemHus (1V) m kpemMHHEBOH KucioTe.
Cunukarel, WX HCHOJb30BaHHWE B OBITY, B NPOMBIIIJICHHOCTH. BaxkHeine cTpouTenbHbIe
MaTepualibl: KepaMuKa, CTEeKJIO, IIeMEHT, OeToH, xene300eroH. IIpoGmembl OGe3omacHOro
MCTOJIb30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCETHEBHOMN JKHU3HU.

Xumuueckuii IKcnepumenm:

u3yueHne oO0pa3l0B HEOPraHWYECKUX BEIIECTB, CBOICTB COJISHOW KHCJIOTHI, NPOBEJICHHE
Ka4eCTBEHHBIX DPEaKUUi Ha XJIOPUA-MOHBI M HAOJIIOJEHHE MPHU3HAKOB HX TNPOTEKAHUs, OTIBITHI,



oTpakaronme (U3NYECKUe M XMMHUYECKHE CBOMCTBA TaJOICHOB M UX COCIUHEHUIH (BO3MOXHO
WCIOJb30BAHME BHJICOMATEPUATIOB), O3HAKOMJICHHE C OO0pa3laMu XJIOPUIOB (TaJOreHUIOB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl U €€ COEIMHEHUSMH (BO3MOXKHO  MCIIOJIb30BaHME
BUJICOMATEpUANIOB),  HAONMIOAEHWE  Mpolecca  OOyriauBaHMA ~ caxapa  [OJA  JIeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3y4YE€HUE XHMHMYECKUX CBOWCTB pa30aBICHHOW CEpHOI
KHCJIOTHI, TMPOBEJCHUE KAaueCTBEHHOW peakuuu Ha Cynb(ar-uoH W HAONIOJeHHE TNpHU3HaKa e
MPOTEKaHMsI, O3HAKOMJICHHE C (PU3MYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa W WX COSAUHEHHH
(BO3MOXXHO HCIIOJIb30BAaHHE BHUIEOMATEPHAIOB), 0Opa3laMu a30THBIX M (HOCPOPHBIX yHOoOpeHUH,
[OJIyueHue, coOMpaHue, paclio3HaBaHUE U U3y4EHUE CBOWCTB aMMHaKa, MPOBEACHNE KauyeCTBEHHbIX
peaknuii Ha HOH aMMOHUS B (PocdaT-uOH U M3YUCHHE MPU3HAKOB MX MPOTEKAHUS, B3AaUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOW KHCIOTBHI C MEJbI0 (BO3MOXHO HCIIOJIb30BAHHE BHEOMATEPHUAJIOB),
M3Y4YEeHHE MOJeNlel KpHUCTaUIMYECKUX PeHIETOK aiMasa, rpadura, QyiaepeHa, 03HAKOMIICHHE C
MIPOLIECCOM  a[ICOPOLIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIJIEM U YCTPOHCTBOM
MIPOTUBOTa3a, MOJIydeHHE, COOMpaHUE, PAaclO3HaBaHWE M H3YYEHHE CBOMCTB YIJIEKUCIIOrO rasa,
MPOBEJCHNE KAYECTBEHHBIX pPEAKIMi Ha KapOOHAT M CUJIMKAT-UOHBl W W3YYCHHE NPHU3HAKOB HX
MPOTEKAHUS, O3HAKOMJIEHHE C MPOAYKIHMEH CHJIMKATHOM  IPOMBIIIIEHHOCTH, pEUIeHHE
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BaxkHele HeMeTabl U UX COeIUHEHUS.

MeTtanjibl M UX COeIMHEHUS

OO01ast XapaKTepUCTHUKAa XUMUYECKHX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU HX IOJIOKEHUS B
[Iepnoanueckoit cucrteme xumuueckux diemeHToB J[. M. MeHneneeBa M CTpOEHHsS aTOMOB.
Crpoenue wMmeTauioB. Mertaminyeckass CBsi3b M MeTajIMdeckas KpUCTaIIMYecKas peméTka.
DJIEKTPOXUMHUYECKUH Pl HAPSHKEHU MeTauioB. Ousnueckue 1 XMMUYECKUE CBOMCTBA METAJIIOB.
O6mwme crocoObl MoaydeHus: MeTauioB. [IoHSATHE O KOPPO3UH METAIOB, OCHOBHBIE CITIOCOOBI
3aIMTHl UX OT Koppo3uu. CruiaBbl (CTaib, 9YyTryH, JIOPATIOMUHUAN, OpPOH3a) U UX IPUMEHEHHUE B OBITY
Y IPOMBIIIJICHHOCTH.

[[lenounble MeTaJUIbL: MOJOKEHUE B [lepuoanyeckoil cucteMe Xxumudeckux snemeHToB /. U.
MenneneeBa, CTpOCHHE WX aTOMOB, HaXOXJAeHUE B npupojae. Ousnueckue U XUMHUYECKHUE CBOICTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U TUIPOKCUABI HATpus U Kanus. [IpuMeHeHue 1ieno4HbIX
METaJJIOB ¥ UX COECTUHEHUIA.

[llenoyHo3emMeNnbHBIE METAJIBI MarHui W KaJIbLIM: moJiokeHue B Ilepumonnueckoin cucreme
xumuueckux snemeHtoB JI. M. MenneneeBa, cTpoeHHe HX aTOMOB, HAXOXJEHHE B IMPUPOJIE.
Ouznyeckue 1 XUMUYECKHE CBOWCTBA MarHus U Kajblus. BaxkHeiue coequHeHus KalbIus (OKCH]L,
TUAPOKCHU, coiu). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

Amomunuii: monoxenue B Ilepuoamueckoit cucreme xumudeckux osnementoB J[. .
MenneneeBa, CTpoeHHE aToMa, HaxoxaAeHue B mpupoie. duzmueckue U XUMUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA AITFOMHHHSL.

XKeneso: monoxxenue B [leproanueckoii cucreme xumudeckux snementoB JI. M. Menneneesa,
CTpOEHHE aToMa, HaXxoKJeHue B mpupoje. dusnueckue u XUMHUYECKUE CBOMCTBA xkene3a. OKCUIbL,
ruapokcuabl u conu xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa u moyryueHue.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE ¢ 00pa3llaMH METAJIOB M CIUIaBOB, UX (DU3MYECKUMH CBOMCTBAMHU, U3yUECHHE
pe3yiabTaTOB KOPPO3UM METAIIOB (BO3MOXKHO HCIOJIB30BaHHWE BHUAEOMATEPUAIOB), 0COOEHHOCTEH
B3aMMO/ICHCTBUS OKCH/IA KaNbIUs U HATPHUS C BOJAOM (BO3MOKHO UCTIOIB30BAaHUE BUACOMATEPUATIOB),
UCCIIe/IOBaHNE CBOWMCTB JKECTKOM BOJBI, Mpollecca TOPEHHs >Kejle3a B KHUCIOpoAe (BO3MOKHO
WCIOJIb30BAHME BUJEOMATEPHANIOB), MPHU3HAKOB MPOTEKAHUS KAa4ECTBEHHBIX PEAKIMil HAa HOHBI:
MarHus, Kaublivs, aTFOMUHYS, UHKa, xkene3a (I1) u xenesa (111), menu (1), HabnrogeHre u onucanue



MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMHU HATpHUS, KU M KaJdblus (BO3MOMXHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIEIOBAaHUE aM(POTEPHBIX CBOWCTB THJPOKCHAA ATIOMUHHUS M THUIPOKCHUAA
LIMHKA, PEIICHUE FKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «BaxkHeile MeTaibl U UX COSITUHECHUSD.

XHUMHS U OKpPY:Kaomas cpeia

BemectBa u marepuanbl B IMOBCEIHEBHOW KU3HU 4YelIOBeKa. be3omacHoe HCHOJIb30BaHUE
BEILIECTB U XUMUYECKUX peakiuil B ObITy. [lepBasi momMoIb npyu XUMHUYECKUX 0XKOTaxX U OTPABIICHUSAX.

XUMHYECKOE 3arps3HEHUE OKpYXKalollel cpeasl (MpeiesibHas AO0NmycTUMash KOHILEHTpaIus
BelecTs, nanee — [1JIK). Posib xuMuu B pelieHuu 3K0JI0rH4eCcKUX IpoodiieM.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3loB MaTepraioB (CTEKIIO, CIIABbI METAJUIOB, IIOJTMMEPHBIC MATEPHAIBI).

Meostcnpeomemmnoie ceasu

Peanuzarus MeXIpeIMETHBIX CBSI3€H TPU M3YUEHHUH XUMHH B 9 KJTacce OCYILECTBIISETCS Yepes
WCIIOJIb30BAHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX TOHSTUM, TaK W TOHATUM, SBIISIOIINXCS
CHUCTEMHBIMU IS OTJAENBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIE TOHSATHSA: HAYYHBIM (DaKT, TMIOTE3a, 3aKOH, TEOPHs, aHAJIM3,
CUHTE3, KJIacCUUKAIHs, TEPUOTUNIHOCTD, HAOTIOIEeHNE, SKCIIEPUMEHT, MOJISTHPOBAHNE, H3MEPEHHE,
MO/IENb, SIBJICHHE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusmka: wMaTepus, aroMm, OJJIEKTPOH, TPOTOH, HEWTPOH, WOH, HYKIWI, H30TOIBI,
PaIMOaKTUBHOCTD, MOJIEKYJIA, DJIEKTPUUYECKHUN 3apsl, MPOBOJHUKHU, TOTYITPOBOJHUKH, TUIICKTPUKH,
(OTORIEMEHT, BEIIEeCTBO, Telo, O0bEM, arperaTHoe COCTOSIHME BEIeCTBa, Tra3, pacTBOD,
PacTBOPUMOCTbH, KpUCTAJUTMUECKAsT PEMIETKA, CIIJIaBbl, (PU3UYECKUE BEIMYUHBI, SMHUIIBI U3MEPEHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: dotocunTe3, npixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpAIbHBIC YIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTAaTeNIbHbIC BEIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasIbl, TOPHBIE MOPOJIbI, MOJE3HBIC HCKOTIAEMBIE,
TOIUIUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMaIUel O MEepeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX O3KCIHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS MPUPOJBI, B3aUMOCBS3SX 4YeJIOBEKa C MPUPOAHOI cpeloil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMUMbIe Ul OOBSCHEHHs HAOIIOIAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30IACHOTO MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JJIsl MOBBIIIECHUS] YPOBHS 3KOJIOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 00BEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHAYKTUBHBIC, 1eyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATH IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa IMO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3INIHBIX BUOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METOJIBI M 3AIPOCH TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYpPOH aKTHBHOTO WCIIOB30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipolecce ydeOHOW M MCCIenoBaTeIbCKON
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJ€ AWasiora W (WJIM) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb MPE3CHTALUI0 pe3YJbTaTOB BBHIMOJHEHHUS XUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEeIbHOCTH IpPU PEIICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIEe YUeOHbIe AeiicTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIM aITOPUTM NEHCTBUIM MpuU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpearaeMble B YCIIOBUH 33 JaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromMMHUCs Hay4YHbIE 3HAaHUS, YMEHUS M CIOCOOBI JEHCTBHM, CHEHU(PHUECKHE IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenust B 9 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHSTHH: XUMHUYCCKHHA DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHHOH, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTD, CTEIEHb OKUCIICHHS, XUMHUYECKas PEAKIHsl, XUMHUYCCKas
CBsI3b, TCTUIOBOUW IPQPEKT PeaKkIuu, MOJIb, MOJSIPHBI 00BEM, PacTBOP, DIEKTPOIHUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIUTHYECKAas AUCCOLMAIMS, PEaKIuH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTMMble W HeoOpaTUMbIE pPEaKIHy,
OKHCITUTEIIbHO-BOCCTAHOBUTENFHBIE ~ PEAKIUH,  OKHUCIHTENb,  BOCCTAaHOBHTEID,
OKHCIIEHHE W BOCCTAaHOBJICHHE, AUIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(koBayieHTHAsi, WOHHAs, METAJUIMYECKas), KpPUCTAUIMYECKas pemérka, KOppo3us
METAJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOW pEaKIUu, TMPEACIbHO JOIMyCTUMAs
koHueHntpanus [1/IK Bemectna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATHH M MPUMEHATH ITH
MTOHATHS IPU ONMMCAHUY BEIIECCTB U X IIPEBPAICHHIA;

WCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHUS (OpPMYJI BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIUM;

OTIPEJICNIATh BAJCHTHOCTH M CTCNEHb OKHUCIICHUS XUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUSAX PA3IUYHOTO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMmyaam, BUJ XUMUYECKON CBs3U (KOBaJeHTHas, MOHHAS,
MeTajyinyeckasi) B HEOPraHWYECKUX COCAMHEHMSIX, 3aps] HOHA [0 XUMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbsiBath cMbica [lepuoauueckoro 3akona [I. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHME: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas mnonarpymma (A-
rpynna)» u «mobounas mnoxarpynmna (b-rpymma)», Mameie ¥ OOJBIIME TIEPHOJIBI,
COOTHOCHUTh 0003HAYEHUS, KOTOpblE HMEIOTCA B MEPUOJAUYECKON Tabmuie, ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsn aapa, o0IIee YKuciao 3JIEKTPOHOB U pacHpeesieHre UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUN B MpeJeax MalbIX MEPUOJIOB U TIaBHBIX MOATPYII C yY4ETOM CTPOCHHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHThI, HEOPraHUYEeCKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIY W COCTaBY yYAaCTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIMIOBOMY
3¢ deKTy, Mo N3MEHEHUIO CTETIeHEeH OKUCICHHSI XUMHUECKUX 2JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOmIME W cHenuduuecKkue XUMHUYECKHe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsi OMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
VMOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTaBIISATh YPAaBHEHUSI IEKTPOIUTUYECKON TUCCOLMAIIMU KUCIIOT, IIeI04Yei U comei,
MIOJIHBIE U COKPAIEHHBIC YPaBHEHUS PEAKIMi HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPKIAIONIUX CYIIECTBOBAHHE TEHETUYECKOW CBS3M MEXKAY BeEUIECTBAMU
Pa3IUYHBIX KIIACCOB;



pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca STUX PEaKITHii;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHCHUMOCTU OT HUX CTPOCHHS, BO3MOXHOCTU
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIIOBUSIX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA 1Mo (hopMylie COeTUHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XMMUYECKOHN PEaKIUu;

coOnrofaTh TMpaBWia IOJB30BAHUS XMMHUYECKOW TMMOCYIOW ©  J1ab0paTopHBIM
000pyIOBaHHEM, a TaKXKe IpaBuja OOpalleHUsi C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH 10 BBITIOJIHEHHUIO JTA00OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYyYCHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MPOBOJIUTH PEAKIIUU, TIOJITBEPKAAIONINE KAUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XIJIOpUA-, Opomua-, uoaua-, kapoboHat-, docdar-,
CUJIMKAT-, Ccylbdar-, THAPOKCUI-UOHBI, KATHOHBl AMMOHMS W HOHBI H3YYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
MIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIIUTEILHON JCATEIHPHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, O00O0OIIEeHNEe, CHUCTEeMaTH3allui0, BBIABICHHWE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMHA, €CTECTBEHHO-
HaydHbIE METOJbl TO3HAaHUS — HAOMIOIEHHWE, W3MEpPEeHHe, MOJACIMPOBaHUE,
9KCIIEPUMEHT (peabHbIA U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Ne HaumeHnoBaHue pa3/iejioB U TeM NPOrpamMm KoauuecTBo yacoB
n/n
Bcero
1 [ToBTOpEHNE OCHOBHBIX BOMPOCOB Kypca XMMUU 8§ Kiacca 3
2 Krnaccudukarus XuMHUECKUX peaKui 6
3 XHUMUYECKUE PEAKIIMU B BOJHBIX PACTBOpAxX 7
4 I"anoressr 6
5 Kucnopon u cepa 7
6 A3zoT u pochop 7
7 Yraepona u KpeMHU 9
8 MeTaisl 11
9 [lepBoHauanbHbIe NPECTABIECHNS 00 OPraHUYECKUX BEIECTBAX 12
Hroro 68 yacoB




IHOYPOYHOE IVTAHUPOBAHMUE

9 KJIACC
KoanyecrBo
Jara usyyenus
Ne 4acoB
w/n Tema ypoka
Beero ITo ITo pakrty
NnJIaHy
IloBTOpEeHUE OCHOBHBIX BONPOCOB Kypca xuMnu 8 kiacca (3 yaca)
1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema 1 06.09.
xuMmudeckux anementoB .M. Meneneera
OcCHOBHBIE KJIACChI HEOPTAHUYECKUX COSTMHEHUN 1 09.09.
BxoaHas kKoHTpoJibHAs paboTa 1 13.09.
I'nasa 1. Knaccuukauus xuMuuecKux peakiuii (6 yacon)
OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKITIHI 1 16.09.
TenoBbie 3¢ (HeKTh XUMUYECKUX peaKuil 1 20.00.
CKOpOCTh XMMHUYECKUX peakLnui 1 23.00.
[IpakTnueckas padora Nel. M3yuenue BaustHus
7 YCIIOBHM MPOBEJICHUS XUMUYECKON PEaKIIUU Ha €€ 1 27.09.
CKOPOCTh
8 OO6patumbie U HEOOpATUMBIE PEaKIIUN 1 30.09.
9 [ToBTOpeHME 1 0000IIEHNE 3HAHUH 110 TJIaBE 1 04.10.
«Kmaccubukamnus XUMHYECKUX PEaKIIHii»
I'naBa 2. XumMuuyeckue peakuvu B BOJAHbIX pacTBopax (7 4acos)
10 Cy1HOCTh mpoiiecca eKTPOIUTUIECKON 1 07.10.
JMCCOLIMAIIUU
11 Jlucconmanus KUciioT, OCHOBAaHUM M COJICH 11.10.
12 | CnaOble ¥ CHUIIBHBIC AJICKTPOJIUTHI 14.10.
13 Peakuuu noHHoro oOMeHa M yClIOBUS UX 1 18.10.
MPOTEKAHUS
14 IM'uaponus coueit 1 21.10.
[IpakTuueckas paborta No2. Pemienue
15 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «CBoiicTBa 1 24.10
KHCITIOT, OCHOBAHUH M COJIEH KaK 3JIEKTPOIUTOBY»
16 | KonTposibHast paboTa o U3y4eHHBIM TeMaM 1 28.10.
I'nasa 3. I'asiorens! (6 4acos)
17 | XapakrepHucTHKa rajJoreHoB 1 08.11.
18 | Xnop. CBoiicTBa U MPUMEHEHHUE XJIOpa 1 11.11.
19 | X10poBoaopo1: MOJTydYeHUE U CBOMCTBA 1 15.11.
20 | ConsHast KUCIIOTA U €€ COMH 1 18.11.




[Ipaktuyeckas padora Ne3. [lomydeHue coastHOM

21 - 1 22.11.
KHCIIOTHI ¥ U3y4CHHE €€ CBOUCTB
29 [ToBTOpeHue u 06001IeHNE 3HAHUH 110 TTIaBe 1 2511
«l"amoreHp»
I'nasa 4. Kucsopoa u cepa (7 yacoB)
23 | XapaKTepucTHKa KUCIOPOJIa U CePBI 1 29.11.
24 | CoiicTBa M IPUMEHEHHE CEPHI 1 02.12.
25 | CepoBomopon. Cymbhu sl 1 06.12.
26 Oxcupst cepsl (1V, VI). Cepaucrast u cepHas 1 09.12.
KHCIIOTHI
[Tpaktuueckast pabota Ned. Permenue
27 | oKCIIepUMEHTAIBHBIX 33124 1o Teme «Kucmopon u 1 13.12.
cepa»
28 [ToBTOpeHMe 1 0000IIEHNE 3HAHUH TI0 TJIaBE 1 16.12.
«Kucnopon u cepa»
29 | KoHTposapHas paboTa Mo U3ydeHHBIM IIaBamM 1 20.12.
I'naBa 5. A3ot u ¢pocop (7 yacoB)
30 XapaKTepMCTHKavaona u dpocdopa. Puzndeckue u 1 9312,
XMMHYECKHE CBOMCTBA a30Ta
31 | Ammuak. Coyii aMMOHUS. 1 27.12.
32 Efﬁ?;:giﬂciizzi No5. ITonyuenne aMmmMuaka u 1 10.01.
33 | AzotHas kucnota. Cos a30THOM KUCIOTHI 13.01.
34 | ®ochop. Oxeun dhocdopa. 17.01.
35 | ®ochopHas kucnora u e€ coau 20.01.
36 [ToBTOpEeHME M 0000IIEHNE 3HAHUH 10 TJIaBe «A30T 1 24,01,
u pochop»
I'nasa 6. Yriepoa u kpemuuii (9 yacoB)
37 XapakTepucTuKa yriepoaa u KpeMHUsL. 1 97 0L,
AnnoTponus yriepoja
38 XUMHYEeCKUE CBOMCTBA yriiepoia. AcopOmus 31.01.
39 Oxcunpt yraeponaa (11, 1V) 03.02.
40 | YronpHas KUCIOTa U €€ CONu 07.02.
[IpakTiueckas pabota Ne6. [lomydueHue okcuaa
41 | yrnepona u u3y4eHue ero cBoicTs. Pacro3naBanue 1 10.02.
KapOOHATOB
42 | Kpemuuil. Oxcua KpeMHHS 14.02.
43 | KpemuueBas kucnota u ee conu. Crexino. Llement 17.02.
44 [ToBTOpeHue u 06001IeHNEe 3HAHUH 110 TTIaBe 21.02.




«YTaepo ¥ KpEMHHID»

45 | KoHTpoapHas paboTa 1o 3y4eHHBIM IIaBam 1 24.02.

I'naBa 7. Meraasl (11 yacoB)

46 | XapakTepuCTHKa METAJLIOB 1 28.02.

HaxoxaeHue MeTaiioB B IpupoJe v ooime

41 CIIOCOOBI MX TOTYYCHHSI 1 02.03.
48 XUMUYECKUE CBoﬁCTUBa METAJIJIOB. ) 1 06.03.
DNEKTPOXUMHUYCCKHUN PsiJl HAPSHKCHUHA METAJIJIOB
49 | CrnaBbl 1 09.03.
50 | [leno4yHbIe METAILIBI. 1 13.03.
51 | lllenouno3emMenbHBIC MeTaLTBI. Marumit 1 16.03.
59 BB;;I;I;Ieﬁmne coeuHeHns Kaiabpus. JKecTKoCTh 1 20.03.
53 | Amromunuii. Baxkuenme coenMHeHNs aTFOMUHAS 1 23.03.
54 | Kenezo. CoenuHeHus xemnesa 1 03.04.
o
o5 iiiiﬁt:ﬁ:iﬁ?i ilVJ;Z'—.I izni:/ze«MeTannH» 1 06.04.
56 ?&iﬁiﬂiﬁf 1 000011[eHe 3HAHUII 110 TJIaBe 1 10.04.
I'naBa 8. IlepBoHayaibHbIE NPeACTaABICHUA 00 opraHnyeckux Bemecrsax (12 yacon)
57 | Oprannueckasi XuMHst 1 13.04.
58 | IlpenenpHbIC (HACHIIIIEHHBIC) YTIEBOIOPOIBI 1 17.04.
59 | HenpenenbHble (HEHACBIIIEHHBIE) YTIIEBOIOPOIbI 1 20.04.
60 | ITosmumepsnt 1 24.04.
61 | IlpousBoanbie yriaeBoa0poa0B. CIUPTHI 1 27.04.
62 | KapOoHOBBIE KHCIOTHI 1 04.05.
63 | Cnoxubie 3¢upsl. Kupsr 1 08.05.
64 VraeBoasl 1 11.05.
65 | AMuHOKHCIOTHI. benku 1 15.05.

[ToBTOpeHue u 0000IICHNE 3HAHUH TIO TJIaBe
66 | «IlepBoHauyanbHBIC MPEACTABICHUS 00 1 18.05.
OpPraHUYeCKUX BEIICCTBAX)»

67 | KonTponbHas paboTa 1o H3y4eHHBIM IaBam 1 22.05.

68 | Ypok-3auer 1 25.05.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 9 xnacce/ Pymutuc I'.E., ®enpaman @.I°., Akunoneproe odmectso «M3maTenbcTBo
«[Ipoceemenuey, 2020

METOANUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Meroaundeckoe nocooue aist yuurens. "Benrana-I'pad"

Xumus, 9 wiace/ Pymsuruc T'.E., ®enpaman @.I°., AxkunonepHoe oOmiectBo «M3marenscTBo
«[Ipoceemenuey, 2020

Bbonbmoit cnpaBounuk no xumun B.H./loponskuna, A.I'.bepexnoii, T.B.CaxxneBa «Jlernony,
2020

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCblI CETU UHTEPHET
9 xnaccel. [{ludposoit 0OpazoBaTenbHBIN KOHTEHT



JUCT KOPPEKTUPOBKHU PABOYEN ITPOT'PAMMBI
(kasieHAapHO-TeMAaTHYeCKOe IIJIAHUPOBaHHe)

®UO yuurens: Caak Apxkana OnerosHa
[Ipenmer: xumus

Knacc: 9

VYueOusrii roa: 2023-2024

Ne Jatsl 1o Tema ypoxka 1o Hara Tema ypoka 1o IIpnunna
YpOKa | OCHOBHOMY OCHOBHOMY POBEICHUS daxty KOPPEKTUPOBKHU
KTII KTII 1o (akty

BeiBox: npu koppekuuu KTII He uCKIIOYEHBI periiaMeHTHPOBAHHBIE MPOBEPOUYHBIE PAOOTHI
(mpaktuueckue). OGecnedeHo MOJIHOE BHIMOTHEHHE padodel MPOrpaMMBl.

/Caak A.O./




