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[Iporpamma 1Mo XMMHUU Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs COCTaBJIeHA HAa OCHOBE
TpeOOBaHUH K pe3yibTaraM OCBOCHHS OCHOBHOW OOpa30BAaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIIETO
obpaszoBanus, mnpenctaBieHHbIx B OI'OC OOO, a Takxke Ha ocHOBe (eaepaibHON paboueit
MporpaMMbl BOCIIUTAHHUSI U C YYETOM KOHIICTIIIMM IPEToJIaBaHus y4eOHOro mpeaMera «XuMus» B
oOpa3oBarenbHBIX opranmu3aiusiax Poccuiickoit deaepanum.

OOmee 4YuciIO YacoB, OTBEACHHBIX IS HM3Y4YCHHS XHMHUH Ha YpPOBHE OCHOBHOTO OOILEro
obpa3zoBanusi, coctaBiseT 136 gacos: 9 knacce — 68 "acoB (2 4aca B HEJIETIO).

COJAEPKAHUE OBYYEHUA

9 KUIACC

BemecTBo M XUMHYeCKasl peaKIusi

[Tepuoaunueckuii 3akoH. [lepuoanueckas cucreMa xumudeckux anemeHToB J[. M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IMEPBBIX TPEX
MEpPUOJIOB, Kalus, KaJbliUg U HUX COEJUHEHUN B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B
[leproanydeckoit cucreMe U CTPOCHHEM WX aTOMOB.

CtpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THIBI KPUCTAUTUYECKHX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUJ1a XMMUUYECKOM CBSI3U.

Knaccugukaius 1 HOMEHKIIaTypa HEOPTaHUYECKHUX BEIIECTB. XUMUYECKHE CBOWCTBA BEILECTB,
OTHOCSIIIIUXCS K Ppa3IUYHBIM  KJIaccaM HEOPraHMYeCKHX COCIUHEHHUI, TeHeTHYecKas CBs3b
HEOPraHWYECKUX BEILECTB.

Knaccudpukanus XMMHUYECKHMX peakUMi MO pa3IMyHbIM MpU3HAKaM (IO YHMCIYy U COCTaBY
Y4acTBYIOUIMX B PEAaKIUHU BEIIECTB, MO TEIIOBOMY 3P (EKTy, M0 U3MEHEHUIO CTENEeHEeW OKUCIECHUS
XMMUYECKHX 3JEMEHTOB, M0 OOpaTMMOCTH, M0 YYaCTHIO KaTaiau3aropa). JK30- U 3HJIO0TEPMUUYECKHE
peaKIuu, TEePMOXUMHUYECKHE YPAaBHEHHUS.

[TonsiTue o ckopocTH XuUMUYeckoW peakuuu. [loHsTHE 00 OOpaTHMBIX M HEOOPATHMBIX
XUMHAYECKHX peakiusx. [IoHITHe O TOMOTEHHBIX W TeTepOTeHHBIX peakiusx. [loHsATHe 0 KaTaiu3e.
[TonaTne 0 XMMUYeCKOM paBHOBecHUH. PaKTOPHI, BIUAIOUIME HA CKOPOCTh XMMHUYECKOW peakuuu U
I0JIO)KEHNE XMMHUYECKOTO PABHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMM, AJIEKTPOHHBIM  OajaHC  OKHUCIUTENBHO-
BOCCTAaHOBUTENbHONH peakiuu. CocTaBieHHE YpPaBHEHHH  OKUCIMTEIbHO--BOCCTAHOBUTEIbHBIX
peakIMii ¢ UCIIOIb30BaHUEM METO0/1a SJIEKTPOHHOTO OayiaHca.

Teopust 3IEKTPOIUTUYECKON AUCCOLMAIMM. DJIEKTPOIUTHl U HEIJIEKTPOJIUTHL. KaTuonsl,
aHMOHBI. MeXaHu3M AMCCOIUAIMN BEUIECTB C Pa3IMYHBIMU BUJAAMU XHMHYECKOW cBs3Hu. CreneHb
nucconuanui. CHIIbHBIE U c1a0ble AIEKTPOIUTHI.

Peakumun noHHOro oOMeHa. YCIIOBHMS MPOTEKaHHs peakiuid HOHHOrO OOMEHa, IOJIHbIE U
COKpallléHHbIE HOHHbIE ypaBHEHMsA peakuuil. CBOHCTBa KHCIOT, OCHOBAaHMH M cCOJed B CBeTe
MIPEACTABICHUI 00 JIEKTPOIMTHUECKON aucconuanuu. KauecTBeHHbIe peakiny Ha WOHBL. [loHATHE O
TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenn:

03HAKOMJICHHE C MOJAETSIMH KPUCTAIUTMYECKUX PEIIETOK HEOPTaHMUECKUX BEUIECTB — METAJUIOB
u HeMmeTawioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJOpHIa HATpHs), HCCIEIOBaHUE
3aBHUCHUMOCTH CKOPOCTH XMMHUYECKON peaKIMH OT BO3JEUCTBUS Pa3lIMYHBIX (AKTOPOB, HCCIEAOBAaHUE
ANEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa AUCCOLMALMM KUCIOT, ILIEIOYed M coJiel
(BO3MOXKHO HCITOJIb30BAaHHE BUJEO MATEPHAJIOB), MPOBEICHHUE OMBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MPOTEKaHUs PEaKIMii HOHHOTO oOMeHa (0O0pa3oBaHHME OcCajiKa, BhIIEIECHHE ra3a, 00pa3oBaHUE BOBI),



OIBITOB, WJUIIOCTPUPYIOLIMX TPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUi (TopeHwue,
peakuuu pasjoKEHUs, COEIMHEHUs), pPACIIO3HABAHWE HEOPraHWYECKUX BEIIECTB C IOMOILIBIO
Ka4eCTBEHHBIX PEAKIMI Ha MOHBI, pEIICHHE YKCIICPUMEHTAIBHBIX 33/1a4.

HemeTtayuibl 1 MX COeJUHEHHUS

OOwmast xapakTepucTuka rajgoreHoB. OcoO€HHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH
okucnenus. CrpoeHue M (U3NYECKHE CBOIMCTBAa MPOCTHIX BEIIECTB — TaJlOTEHOB. XWUMHYECKHE
CBOMCTBAa Ha IpuMepe xjopa (B3aUMOAEHCTBHE C METaUIaMM, HEMETaJUIaMH, IIEI0YaMH).
Xnoposogopos. CoisiHas KMUCI0Ta, XUMUUYECKHE CBOMCTBA, MOIy4YeHue, npuMeHeHue. JlelictBue xyopa
U XJIOPOBOJIOPOJIa HA OPraHU3M YesoBeKa. BajkHelune XI0puasl 1 UX HaX0XKJIEHUE B IPUPOJIE.

O6mas xapakrepuctuka aeMeHTOB VIA-rpynnsl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble CTeNeHU okucaeHus. CTpoeHue U (pu3nueckre CBOMCTBA MPOCTHIX BELECTB — KUCIOPOAa
U cepbl. AJIOTponHbIE MOAM(UKALMU KHUCIIOpoJa M cepbl. XHMMHUYECKHE CBOWCTBA CEpBHI.
CepoBosiopoJi, cTpoeHHe, (pU3MUECKUe U XUMHUYEcKue cBoiicTBa. OKCHIbI Cepbl Kak MpeAcTaBUTEIN
KHCIOTHBIX OKcuaoB. CepHas KucnoTa, (U3WYECKHEe M XUMHUYECKHE CBOHCTBa (00mme Kak
MPEJCTaBUTENS KJacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIHMH, JIeXKAIIHe B OCHOBE
IIPOMBIIIJICHHOT'O CII0c00a MoTyuyeHust cepHoil kucnotel. [Ipumenenne ceproii kuciotsl. Conu cepHOi
KHCJIOTHI, KaUeCTBEHHasl peaklus Ha cyibdaT-uoH. HaxoxeHue cepbl U €€ coelMHEeHUI B IPUPOJE.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpeabpl COCIMHEHHSIMU Cepbl (KHCIOTHBIC —JTOMKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAILECHNUS.

OOmasts  xapakrepuctuka »sjneMeHTOB VA-rpynmnbl. OcoOEHHOCTHM CTpPOEHHs aTOMOB,
XapaKTepHbIEe CTENEHU OKUCIIEHUsS. A30T, paclpoCTpaHeHHEe B MPUPOJE, (PU3NYECKHEe U XUMHUYECKUE
cBoiictBa. KpyroBopor asora B mnpupoge. AMMHUAK, ero (pU3MYECKHMe M XUMHUYECKHE CBOWCTBA,
noiydyeHne u npuMeHerne. Comm aMMOHUS, UX (QU3NYECKHE W XMMUYECKHE CBOIMCTBA, IPUMEHEHHUE.
KayecTBeHHast peakuuss Ha HOHBI aMMOHHS. A30THas KUCIOTa, €€ TMoylyueHHe, (QU3HuecKue u
XUMHYecKHe CcBoWcTBa (oOmMe Kak NpeAcTaBuUTeNs Kiacca KHCIOT M crenuduyeckue).
Hcnonb30BaHne HUTPATOB M COJIEHl aMMOHMSI B KaueCTBE MHUHEpAIbHBIX yI0OpeHUH. XHUMHUYECKOoe
3arpsi3HEHUE OKPY’KaIoLIe Cpelbl COETUHEHUS MU a30Ta (KUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3/yXa,
nmouBbl U BojoéMoB). Docdop, amnorponHsie Moaudukanuu docdopa, pusnueckue U XUMHUECKUE
cBoiictBa. Oxkcua docdopa (V) m dochopnas kucinora, ¢uzMyeckue M XUMHUYECKHE CBOMCTBa,
nosydenue. Mcnonbs3zoBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX YI00pEHUH.

OO6mass xapaktepuctuka ameMeHToB |VA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKkTepHble CTENEeHU OKHUCIIEHUs. YTIEpO, ajUIOTPOIHBIE MOAM(DUKAIIMN, pPACIpOCTpaHEHUE B
npupoje, (pusnueckue M XUMHUECKue cBoWcTBa. AncopOuums. KpyroBopor yriepona B mpupoje.
Oxcunbl yriepoaa, WX (U3WYECKHEe W XWMHUYECKHE CBOWCTBA, JEMCTBHE Ha JKUBBIC OpPTaHHU3MEI,
NOJy4YeHHe W MPHMEHEHHe. JKOJIOTHYeCKHe TMpoOJeMbl, CBsi3aHHbIe ¢ okcumoM yriepoma (1V),
TUIIOTE3a II100aJIbHOr0 MOTEIUIEHUS KJIMMaTa, TapHUKOBbIN 3 dekT. YroapHas KUcIoTa U e€ Colld, uX
¢usnyeckue M XMMHUYECKUE CBOMCTBa, MONyuyeHHEe M HpuMeHeHHe. KauecTBeHHas peakuus Ha
kapOoHaT-MOoHBL. Vcmonk3oBaHne KapOOHATOB B OBITY, MEAWIWHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHayanbHbIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHUAX yriepoaa (MeTaH,
3TaH, OTHWJIEH, aleTHJIEH, 3TaHOJ, TIJMLUEPHUH, YKCycHas Kuciota). llpupoaHble HCTOUYHUKHU
YTJIEBOJIOPOIOB (YTOJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX TepepaboTku (OCH3UH), UX POJb B
OBITY ¥ TPOMBIIUIEHHOCTH. [ToHATHE 0 OMOIOrHMUeCKN BaXKHBIX BELIECTBAX: )KUPAX, ONIKax, yIrIeBOAax
— M WX POJM B XHU3HM 4YeloBeka. MarepHaabHOE €IWHCTBO OPraHUYECKUX W HEOPraHMYeCKUX
COCIMHECHUM.



Kpemnunii, ero ¢puzndeckue u XMMUIECKHUE CBOIMCTBA, MOJydYeHUe U nmpuMeHenne. CoequHeHus
KpemHus B mpupozae. OOmme mpenacraBieHuss o6 oxcuue kpemuus (IV) m KkpeMHUEBOW KHCIOTE.
Cunukarel, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BakHeHIInEe CTPOUTEIbHBIE MAaTepUAIIB:
KepaMHuKa, CTEKJO, LIEMEHT, OeToH, xene300eToH. I[IpoGieMbl 6€30MacHOTO HCHOJB30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHCJIOTHI, IPOBEICHUE
KAueCTBEHHBIX pEaKIUi Ha XJIOPUA-UOHBI M HAOJIIOJEHHE NPU3HAKOB HX MPOTEKAaHHUS, OIBITHI,
oTpaxamiue (QU3NYEeCKue M XHMHYECKHE CBOWMCTBAa TaJOT€HOB U HMX COEOUHEHUN (BO3MOXKHO
HCIOJIb30BAaHUE BUJEOMATEPHANIOB), O3HAKOMJIEHME C oO0pasnamMu XJOpPUIOB (TaJIOT€HU]OB),
O3HaKOMJIEHHE C o0pa3mamMu ceppl U €€ COEIUHEHUSIMU (BO3MOXHO  HCIIOJIb30BAaHUE
BUJICOMATEpHANIOB),  HaONOJeHHWe  Tpolecca  OOyIrJIMBaHMA ~ caxapa  NOJ  JeWCTBUEM
KOHIIEHTPUPOBAHHON CEPHOI KHUCJIOTHI, M3y4YeHHE XHMHUYECKUX CBOWCTB pa30aBIIEHHON cepHOU
KHUCJIOTHI, TPOBEICHHE KAa4eCTBEHHOW peakuuu Ha cynb(ar-uoH W HaONIOJEHHE MpH3HAaKa &
NPOTEKaHHs, O3HAKOMIJIGHHME C (DU3MYECKMMH CBOWCTBAMH a30Ta, (ocdopa W MX COCIMHEHUH
(BO3MOXKHO HCIIOJIb30BaHHE BUJEOMATEpPHANIOB), 0oOpa3liaMu a30THBIX U (HOCHOpPHBIX yIOOpEHHIA,
MoJIy4eHue, cooupaHue, paclo3HaBaHWe M W3YYEHHUE CBOWMCTB aMMHAaKa, IMPOBE/IEHHUE KaueCTBEHHBIX
peaknuii Ha HOH aMMOHHS B (QochaT-uOH ¥ M3yYCHHE MPHU3HAKOB MX MPOTEKAHHS, B3aMMOJICHCTBHE
KOHLEHTPUPOBAHHON A30THOW KHCIIOTBI C MEIbI0 (BO3MOXKHO HCIOJIb30BaHUE BUJEOMATEPHUAIIOB),
U3y4YeHHE MOJeNiell KPUCTAUTMUECKUX pemEToK anMasa, rpadura, QymnepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M yCTPOMCTBOM
MIPOTUBOIa3a, MOJyuyeHUe, COOMpaHMEe, pACIO3HABAaHHUE W M3yUEHUE CBOMCTB YIJIEKHCIIOrO Tasa,
MIPOBEJICHNE KAueCTBEHHBIX peaklui Ha KapOOHAaT M CUJIMKAT-HOHBl U U3YyYEHHE NPU3HAKOB HX
IIPOTEKAaHNs, O3HAKOMJIEHME C  MNPONYKUMEH  CHWIMKaTHOM  IPOMBIIUIEHHOCTH,  pEIICHHE
AKCIEPUMEHTAIIbHBIX 3a/a4 10 TeMe «BaxkHeile HeMeTallIbl U X COEAMHEHUS.

MetaJuibl M MX COeIMHEHUS

OO6mas xapakTepuCcTUKa XMMHUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU HMX MOJIOKEHUS B
Ilepuoguueckoit cucreme xumudeckux 3nemeHToB J[. M. MenneneeBa u crpoenus atomoB. CTpoeHue
MeTaJuIoB. MeTanuyeckas CBsA3b U METAINIMYECKAs KPUCTAIUIMUECKAs PEIIETKA. DIEKTPOXUMUUECKUI
psaa HampspkeHud MetayuioB. Du3nueckue M XMMHUYECKHE CBOMcTBa MeTayuioB. OOmue crnocoOsbl
noJiydyeHus: MetauioB. [IoHsATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
Crnagsl (CTallb, 9yTyH, TIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIUICHHOCTH.

[Ilenounsle MeTaubl: nojoxeHue B llepuoanueckoi cucreme xumMudeckux snemeHroB 1. 1.
MenpeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJeHHE B mpupoje. Puznueckue U XUMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUIBI HaTpusd U Kanus. [IpumeHeHue mienouHbIX
METAJIJIOB U UX COEANHEHUH.

[IlenoyHO3EMENBHBIE METAJUIBI MAarHUM M KalbLMW: monoxeHue B Ilepuoanueckoil cucreme
xuMmuueckux snaeMmeHToB J[. WM. MengeneeBa, CTpOo€HHME WX aTOMOB, HaXOXJIECHHE B MPHUPOJIE.
dusnyueckrue U XMMUIECKUE CBOMCTBA MarHusl M Kaiblus. BaxxHen e coequHeHns Kanbius (OKCHUI,
THIPOKCHI, CON). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonmyeckoil cucreme xummdeckux anemeHtos . U.
MenpeneeBa, CTpOEHHE aTOMa, HaxoXAeHUe B mpupoae. Pu3MYecKHMe U XUMHUYECKHE CBOWMCTBA
amoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIA U TUIPOKCHIA aTFOMUHHUS.

Keneso: nmonoxenue B [lepuonuueckoit cucreme xumuueckux snementoB J[. . Menzeneena,
CTPOEHHME aTOMa, HaXxO)KJIeHue B npupozae. PU3nueckue U XMMHUUYECKUE CBOWCTBa kene3a. OKcuapl,
ruapokcubl u comu xenesa (1) u sxenesa (111), ux cocras, cBoWCTBA U MOTyUYEHHUE.



Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHE ¢ 00pa3lamM METasIOB U CIUIABOB, UX (PMU3NUYECKUMHU CBOICTBaMH, U3yuCHHE
pe3yJabTaTOB KOPPO3UH METAIIOB (BO3MOKHO HCIIOJIb30BAaHUE BHUIEOMATEpPHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHJIA KaJIbLUS U HATpHsl ¢ BOJON (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
UCCIIe/IOBAaHUE CBOMCTB JKECTKOW BOJABI, Ipoliecca TOPEHHs JKele3a B KUCIOopoae (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUATIOB), NPU3HAKOB IMPOTEKAHUS KAaYECTBEHHBIX pEaKUMHd Ha WOHBL
Marausi, KajabIl¥s, ATFOMUHYS, ITMHKA, kene3a (1) u xxenesza (1), meau (1), HabmoneHne u onucanue
IIPOLIECCOB OKpAIllMBaHUs IUIAMEHM MOHAMHU HATpHsl, Kaaus U KajdbLHs (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIEJOBaHUE aM(OTEPHBIX CBOMCTB T'MIPOKCHAA AIIOMHUHHUS M THIPOKCUAA
LIMHKA, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/]1a4 110 TeMe «BakHel e MeTaibl U UX COEAUHEHUS.

XuMHuS M OKpYXKaoLIas cpeaa

BemecrBa u Marepuanbl B IOBCEAHEBHOM >KM3HM 4eJOBeKa. be3omacHoe HCIonb30BaHUE
BEIIECTB M XMMUUYECKUX peakluil B ObITy. [IepBas moMOILb IpU XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XVUMHYECKOE 3arpsi3HEHUE OKpYyXkarolleW cpeabl (mpeaenbHas JOMYyCTHMasl KOHLIEHTpaLMs
Beulects, nanee — [1JIK). Posnb xumMuu B perieHnu 3K0J0rH4ecKuX MpooIieM.

Xumuueckuii Ixkcnepumenm:

u3yudeHne o0pas3loB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHbIE MaTEPHUAJIbI).

Mescnpeomemmnuwie ceasu

Peanu3zanus MexnpeIMEeTHbIX CBA3EH NPU U3YUYEHUU XUMHHU B 9 Kitacce OCyILIeCTBIISETCS Yepes
UCMOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUHBIX IOHATUH, TaKk UM MOHATUH, SBISIOIIUXCS
CUCTEMHBIMH JIJISl OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIMKJIA.

OO0mue ecTeCTBEHHO-HAayuYHbIE MOHATUA: HAy4HbIH (DaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KJacCUu(PUKaIus, IepUOAUYHOCTb, HA0II0/IEHUE, SKCIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHNE,
MO/IEJIb, SIBJIEHUE, TAPHUKOBBIN 3(p(PeKT, TEXHOIOTUs, MaTepHUabl.

®uspka: MaTepus, aroM, OJJIEKTPOH, TPOTOH, HEWTPOH, WOH, HYKIHJ, HW30TOIBI,
PaZMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi/l, IPOBOJHUKHU, MOJYIPOBOJHUKH, AUIIEKTPUKH,
(OTORJIEMEHT, BEIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBa, Tra3, pacTBOP,
PacTBOPUMOCTh, KPUCTAIIIMUECKas! PEelIETKA, CIUIaBbl, (PU3MUECKUE BEIWYMHBI, €JUHULIBI U3MEPEHHUS,
KOCMHUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHIIE.

buonorust: ¢orocunHres, npIxaHue, Ouocdepa, 3KOCHCTEMa, MHUHEpalbHbIE YyJI0OpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBl, TOPHBIE MOPOJIBI, MOJE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOTPAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuyHOCTHBIE  pe3yJbTaThl OCBOCHUS IPOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHus
JOCTUTAIOTCSl B XOJ€ OOy4eHUsI XUMHM B €IUHCTBE Y4eOHOH M BOCIUTATEIbHON NESATEIBHOCTH B
COOTBETCTBUM C TPAJULHUOHHBIMA POCCHMCKMMM COLHOKYJBTYPHBIMM M JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSIMM, TPHHATBIMA B OOILNECTBE NpPAaBUIAMU M HOPMAMU IOBEIEHUS U CHOCOOCTBYIOT
IporeccaM CaMOIIO3HAHU, CAMOPA3BUTHS U COLTUATTU3AIIMH 00YYaIOIINXCSl.

JIMYHOCTHBIE Pe3yNIbTaThl OTPAXkKAIOT TOTOBHOCTh 00YYAIOIINUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAalMi U PACIIUPEHHUE OIbITA ACIATEIBHOCTH Ha €€ OCHOBE, B TOM
YHUCJIE B YACTHU:



1) naTPHOTHYECKOTO BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHYECKOMY U HAy4YHOMY
HACJICIUIO, TIOHUMAaHWS 3HAYCHUS XHMHUYECKOH HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIaJeTh JOCTOBEpHOM HHPOpMAIME O NEepeNoBBIX AOCTIXKEHHUSX U OTKPBITHSIX
MHUPOBOM U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YyCTpPONCTBE MUpa U
o0111eCTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

IPEJICTAaBICHUS] O COLMAIbHBIX HOPMax M IMpaBWJIaX MEXJINYHOCTHBIX OTHOLIEHUN B
KOJIJIEKTHBE, KOMMYHHKaTHUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOH,
y4e0HO-HUCCIIeIOBATEIbCKOM, TBOPYECKOWM W JPYTMX BHIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOHN JEATEIHHOCTH TIPU BBHIMOJTHCHHH Y4YCOHBIX, IMMO3HABATEIBHBIX 3aj1ad,
BBITIOTHEHUH XHUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX TMPOEKTOB, CTPEMIICHUA K
B3aMMOINIOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce 3ToW Yy4eOHON IesATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJICHUE M MOCTYIKHA CBOMX TOBAPHINEH C MO3WIIMH HPABCTBCHHBIX M TPABOBBIX
HOPM € Y4ETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHUSI:

MHUPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE U XMMHUYECKOH peaklnu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YypPOBHIO Pa3BUTHs HAyKH W COCTABJISIONINE OCHOBY JUIsl TIOHUMAaHUS CYIIHOCTH
HAyYHOW KapTHHBI MHpA, TPEICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHPOJIBI,
B3aMMOCBS3SX YEJIOBEKA C IPUPOTHOM CPeloi, O pOJIM XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

MO3HABATE/IbHBIE MOTHBBI, HAMpaBJICHHbIE HAa TIONyYEHHE HOBBIX 3HAHUM 10 XUMHH,
HEOOXOMUMBIC JUISI OOBSCHEHHS HAOMIOJaeMBIX TIPOIECCOB W SIBJIICHWH, TI03HABATEIHLHOM,
WH()OPMAMOHHONW W YMTATEIBCKOW KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHHOW pPabOTHI ¢
y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypO, JOCTYIHBIMH TEXHUYECKUMHU CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHUH;

WHTEpEC K OOYYEHHI0 W TIO3HAHWIO, JIO003HATETHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHONH M HCCIEIOBATEILCKOM JEATEIHPHOCTH, K OCO3HAaHHOMY BBIOOPY
HAMpPAaBIEHHOCTH U YPOBHS 00yUYeHUs B AalbHEHIIIEM;

4) popMHupoOBaHHS KYJIbTYPbI 3/10POBb:

OCO3HAHWE IICHHOCTH XKM3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 >KU3HHU, OCO3HAHHUE MOCJIEICTBUN U HENMPUITHE BPEIHBIX MPUBBIYEK (YIOTpeOsieHus
QJIKOTOJISl, HAPKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIOJIEHUSI TpaBuil O€30MacHOCTH MpH
oOpallleHuu ¢ XUMUYECKIUMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS

WHTEpEC K MPAKTUYCCKOMY H3Y4YCHHIO Npodeccuid W Tpyaa pa3IndHOrO pPOJa, YBaXKCHHE K
TPYAy U pe3yjbTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUU MO XWMHUHU, OCO3HAHHBIM BHIOOP WHAMBHUIYAILHON TPAEKTOPUU MPOJOIIKEHHSI 00pa30BaHUS C
V46TOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIICCTBEHHBIX WHTEPECOB H
MoTpeOHOCTEH, yCMemHON MPOo(PECCHOHAIBHONW IEATEIPHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MPO(ecCHOHANBLHOI cpejie;

6) 3K0JI0rH4ecKOro BOCIIHTAHHUS:

9KOJIOTHYECKH 1IeJIecO00pa3HOe OTHOIIEHHE K TMPHUPOAE KaK HWCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHMMaHHE LIEHHOCTH 3J0pPOBOro U 0e€30MacHOro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U TICHXHYECKOMY 3J0POBBIO, OCO3HAHUE
[IEHHOCTU COOIOJCHUS TpaBUIl OE30MACHOTO TOBEIEHUS MpH padoTe C BEIIECTBAMH, a TaKKe B
CUTYalUsX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;



CHOCOOHOCTH NMPHUMEHATh 3HaHMA, MOTy4aeMble IPU M3YUYCHMHM XMMUH, Ui PELIeHUs 3ajaad,
CBSA3aHHBIX C OKPY’KAOILIEW NPUPOJHOM CPENOH, IS MOBBIIICHUS YPOBHS YKOJIOTMYECKON KYJIbTYpHI,
OCO3HAHMA TIO0ATBFHOTO XapaKTepa JKOJOTMYECKUX MpoOieM M MyTedl WX pPeUIeHUs MOCPEIACTBOM
METOJI0OB XMMMH, SKOJIOIMYECKOrO MBIIIICHHS, YMEHUSI PYKOBOACTBOBATHCA MM B IO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeaMeTHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMbBIE JUIsI  (OPMHUPOBAHUS
MHPOBO33pCHUsI OOIIEHAYYHbIE TOHATUSA (3aKOH, TEOpHs, NPHUHIIMI, THUIOTe3a, (akKT, CHUCTEeMa,
MPOLIECC, IKCIEPUMEHT M JPYroe.), KOTOpPbhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeAMeTax M IMO3BOJIAIOT Ha OCHOBE 3HAHMM W3 ATUX MPEAMETOB (DOPMUPOBATH MPEACTaBICHUE O
LEJOCTHOW Hay4YHOH KapTHMHE MHpa, U YHUBEpCcalbHble Yy4eOHble elcTBUsA (IIO3HABATENbHEIE,
KOMMYHHKATHBHBIC, PpEryJSTHBHBIE), KOTOpble oOecrneunBaroT (GOpMUPOBAHHUE TOTOBHOCTH K
CaMOCTOATEIILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO yUeOHOM JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YueOHbIE 1eHCTBUS

ba3oBble Jornyeckne aelicTBHSA:

YMEHHUS MCHOJb30BaTh NPUEMBI JJOTUUECKOIO MBILIJIEHUS [IPU OCBOCHUM 3HAHUI: PACKPHIBATH
CMBIC]I XUMUYECKUX TMOHATHH (BBIIEIATh UX XapaKTEPHbIC MPU3HAKU, YCTAHABIMBATH B3aHMMOCBS3b C
JIPYTHMH TIOHATHSMHU), UCTOJIL30BaTh IMOHSATHS JII OOBSICHCHHS OTICIBHBIX (DAaKTOB M SIBIICHUH,
BBIOMPATh OCHOBAaHUS W KPUTEPUH I KIACCH(UKAIMM XMMHYECKHUX BEIIECTB M XHUMHYECKHUX
peakiuii, yCTaHaBIWBAaTh MPUYHMHHO-CICJICTBEHHBIC CBS3U MEXIYy OOBEKTaMU H3y4YeHUS, CTPOUTHh
JIOTUYECKHE pacCyXJIeHUsl (MHIYyKTUBHBIC, JCNYKTHBHBIC, IO AaHAJIOTWH), JEliaTb BBIBOJALI U
3aKJIFOYCHUS;

YMEHUE NPHUMEHATh B MPOLECCE IMO3HAHUS MOHATHS (IIPEAMETHBIE U METANpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, UCHOJIb3yeMble B XHMHUU, NPEeOOpPa3OBbIBATh IIUPOKO
MPUMEHSAEMbIE B XHMHUHM MOJICJIbHBIE TPEJICTABICHUS — XUMHUYECKMM 3HAK (CHMBOJI DJIEMEHTA),
XUMU4ecKas GpopMyiia U ypaBHEHHE XUMUYECKON PEaKIMU — MPH PEUICHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, C Y4€TOM 3ITHX MOJEIbHBIX MPEACTABICHUIN BBISABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKUU, BHISBIATH OOIIHE
3aKOHOMEpPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBSI3M W MPOTUBOPEUYHS] B HM3Y4YaE€MbIX IMpOLECCaAX M
SIBIICHHSX.

ba3oBble uccienoBarebCcKHe 1eHCTBHS.

YMEHHUE UCTIOIb30BaTh OCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KadyeCcTBe OCHOBBI UIsi (DOPMUPOBAHUS TUIIOTE3Bl MO MPOBEPKE TMPABWIHBHOCTA BBICKAa3bIBAEMBIX
CYKJICHUH;

NpUOOPETEHUE OMbITa 1O IUJIAHUPOBAHUIO, OPTaHHM3alMM U TPOBEICHUIO YYEHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HaOI0aTh 3a XOJOM MpPOIEecca, CaMOCTOSTENBHO IMPOTHO3HUPOBATH €ro
pesynbTaT, (QopMynHpoBaTh OOOOIICHWS ¥ BBIBOJALI 10 pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
WCCTIEIOBAHMS, COCTABIIATh OTYET O MPOJIETaHHON padoTe.

Paborta ¢ nnopmanmeii:

yMEHHE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BHIIOB H
dbopM TpencTaBieHUs, MOIyYaeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJIApHAs JIUTEepaTypa
XUMHUYECKOTO COJIEpP)KaHMs, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHETa), KPUTUUYECKH OIICHHBATh
MIPOTUBOPEUYUBYIO M HETOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE TPUMEHSATh Pa3iINYHble METOABl M 3ampOChl MPHU MOWCKE W 0TOOpe MHpopmanuu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJMMBIX ISl BBITIOJIHEHHS yYE€OHBIX M TIO3HABATEJBbHBIX 3a]1a4



ompeneEHHOT0 THUMa, NPHOOpPETEHHUE OmbITa B O0JaCTH HMCIHOJIB30BAaHUA HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUW, OBIIAJICHWE KYJIbTYpOW AaKTHBHOTO WCIOJB30BAHUS Pa3IHMUHBIX
MTOMICKOBBIX CHCTEM, CaMOCTOSITEIbHO BHIOMpATh ONTUMANBHYIO (hOopMy MpelcTaBiIeHus HHPOpMAIIH
U WUTIOCTPUPOBATH peIlllaeMble 3a7aud HECIOKHBIMH CXEMaMH, AMarpaMMaMu, IpYrumu (GopMaMu
rpauKu 1 UX KOMOMHAITUSIMU;

YMEHHE HCIIONb30BaTh W AaHAJM3UpPOBaTh B IHpolecce Y4eOHOW M HCCIEIOBATENIbCKOM
NEeSTeIbHOCTH WH(POPMAIUIO O BIUSHHUU MPOMBIIUICHHOCTH, CEITBCKOTO XO3SCTBA U TPAHCIIOPTA HA
COCTOSIHME OKPY>KaIOIIEe MPUPOTHON CpeIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUS 3a/1aBaTh BOMPOCH (B X0Ji€ auanora v (Uin) AUCKYCCUH) MO CYIIECTBY 00CYykaaeMoi
TeMBI, (DOPMYITHPOBATH CBOU MPEIIOKEHHUS OTHOCHTEIHHO BBITIOJTHEHHMSI PETIOKEHHON 3a/1a4H;

YMEHHS MPEICTaBIATh MOMyUYeHHBbIE Pe3yJIbTaThl MO3HABATEIHHON NEATEIbHOCTH B YCTHBIX H
MMMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 Pe3yIbTaTOB BHIIOJHEHUS XMMHUYECKOTO HKCIEPUMEHTa
(;1aGopaTopHOTro OmbITa, JTA0OPATOPHON pPAOOTHI MO WCCIEAOBAHUIO CBOHCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

YMEHHS Y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOW IO3HABATEIBHOU H
UCCIIEIOBATENLCKON JIEATEIHbHOCTH MPHU PEIICHUH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE y4é€Ta OOIIMX
WHTEPECOB M COTJIACOBAHMS IMO3UIUN (0OCYXICeHUsS, OOMEH MHCHHSIMH, «MO3TOBBIC IITYPMBD),
KOOpJIUHAIIHSI COBMECTHBIX JICHCTBUH, ONpPECICHHE KPUTCPUEB IO OICHKE KAa4eCTBA BBITIOJTHECHHON
paboThl U Apyrue).

PeryasiTuBHbIe YHUBepPCAJbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSITEIIBHO OMNpPENEeNsITh IENH JCATCIIbHOCTH, IUIAHHPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO JEATEILHOCTH, BRIOMPATh Hamboee
s dhekTuBHBIE CTIOCOOBI pElIeHUs yU4eOHBIX W MO3HABaTENbHBIX 3aj]a4, CAMOCTOSTEIHHO COCTaBISAThH
WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpuT™M NEHCTBHII NP BBIMOJIHEHHH 3aJaHUi C y4ETOM
MOJIyYCHUsT HOBBIX 3HAHWKW 00 W3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIICHUBATH
COOTBETCTBHE TMOJYICHHOTO Pe3yJIbTaTa 3asBICHHOHN IIEM, YMEHHUE HCIIOJIb30BATh M aHAIM3UPOBATH
KOHTEKCTBI, TIpe/ijlaraéMble B yCIIOBUU 3aJaHHIA.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX pe3yNbTAaTOB 10 OCBOCHHIO O0S3aTEIBLHOTO  COJICpIKAHUS,
YCTAaHOBJICHHOTO  JIlaHHOW  (emepaibHOM  paboyeil  mporpamMMoid,  BBUICTSIOT:  OCBOCHHBIE
00y4arolMMUCSl Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI JCUCTBUM, crienn(pUuyecKue Uisi TpeaMeTHON
obmactu «XUMHS», BHUIBI ACITENBHOCTH TIO TOJYYEHUIO HOBOTO 3HAHMS, €r0 WHTEPIpETAIIHH,
PeoOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX H HOBBIX CHTYAITHIX.

K konny oOyueHus B 9 kJjiacce IpeAMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OoTpakaTh C(HOPMUPOBAHHOCTH Y 00YHYAIOIIUXCSI YMEHHI:

® DACKpBIBATh CMBICT OCHOBHBIX XHUMHYECKHX TIOHATUN: XUMHUYECKUH DIEMEHT, aTOM,
MOJIeKyJla, WOH, KaTHOH, aHUOH, TIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, CTENIEHh OKUCIICHUS, XUMHUECKas PeakKilus, XUMUYeCKasl CBSI3b, TEIJIOBON
addext peakiuu, MOJb, MOJSIPHBIH  OO0OBEM, pacTBOp, OJEKTPOJHTHI, HEIJICKTPOIMTHI,
ANEKTPOIUTUYECKAs TUCCOIMALIMS, PEaKIIMH HOHHOTO OOMEHa, KaTaau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTuMble W HEOOpATUMBIC PEAKIHH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC DPEAKIIMH, OKHCIUTEIb,
BOCCTAaHOBUTENIb, OKHCIIEHUE W BOCCTAHOBJICHHE, AJUIOTPOMHs, aM(pOTEPHOCTh, XMUMHUECKas CBS3b
(xoBaJleHTHAsl, HOHHAs, METAJUIMYECKasi), KPUCTAJUIMYECKasi PeléTKa, KOPpo3usi METAJIOB, CIUIABBHI,
CKOpPOCTh XMMHYECKOW peaKkIiuu, peaeiabHo qonycrumas konuentpanus [1/IK Bemectpa;



® WUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKHUX MOHSATHI U IPUMEHSATH 3TH MOHSITUS
IIPY OMUCAHHUM BEIECTB U UX MPEBPAIICHU;

® JICIIOJIB30BAaTh XMMHUYECKYI0 CUMBOJIHKY JJIsI COCTaBJIeHUS (OPMyYJ BEIIECTB U YPaBHEHHIA
XUMHYECKHUX PEaKIIHii;

® OIpeesATh BAJEHTHOCTb M CTENEHb OKUCIIEHHUS XMMHYECKHX DJIEMEHTOB B COCIUHEHUAX
pPa3IMYHOTO COCTaBa, MPUHAMICKHOCTh BEUIECTB K OMNpeNeIEHHOMY Kiaccy COEIMHEHUH II0
dbopmynaM, BHI XUMHUYECKOW CBSI3UM (KOBAJICHTHAas, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COCMHEHUSX, 3apsA] HOHA IO XHUMHYECKOH (opmyie, XapakTep cpeibl B BOJIHBIX pPacTBOPax
HEOPraHUYECKUX COSAMHEHUM, THUI KPUCTAININYECKON PEeIIETKU KOHKPETHOT'O BEIIECTBA,

e packpbiBaTh cMbich [lepuonnueckoro 3akona J{. . MenneneeBa U JeMOHCTPUPOBAThH €roO
MOHMMAaHME: OIUCHIBATh W XapakTepus3oBarh TabnauuHyro Qopmy llepuoanyeckoit cuctemsl
XMMHAYECKHX DJIEMEHTOB: pasiNuaTh IOHATUS «TJaBHas noarpymmna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynna)», manbie 1 00JblIME IEPUO/IbI, COOTHOCUTh 0003HAUEHUSI, KOTOPbIE UMEIOTCS B
MepUOANYECKON Tabnuile, C YHCIOBBIMU XapaKTePUCTHKAMH CTPOCHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sijpa, OOIIee YUCIO AJIEKTPOHOB M pacCHpeeieHHe UX MO AIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B MU3MEHEHHUU CBOMCTB 3JIEMEHTOB M MX COCIUHECHHI B
Ipeienax MajbIX NEPUOO0B U IVIABHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

e KIAaCCU(PUIMPOBATh XUMHUYECKHE DOJIEMEHTHI, HEOPraHWYEeCKHE BEIECTBA, XUMHYECKHE
peaknuu (O YMCIIy W COCTaBYy YYACTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, 1o
W3MEHEHHUIO CTENEHEH OKUCTICHHUSI XUMUYECKUX JIEMEHTOB);

® XapaKTepHu30BaTh (OMUCHIBATH) OOIINE U crienU(DUIECKUE XUMHUECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, TOJTBEPKIasi OMHCAHWE NpPHUMEpPaMH MOJEKYJISAPHBIX M HOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi;

® COCTaBJSATH YPABHEHHUS HJIEKTPOIUTHYECKOW IUCCOLMALMM KHUCIOT, IIEJIOYEH U COJIEH,
MOJIHBIE U COKpall€HHBIE YpaBHEHHUS peakuuid HMOHHOrO oOOMEeHa, ypaBHEHHUs peakluil,
MOJITBEPKIAOIIUX CYIIECTBOBAaHNE T€HETUUECKOMN CBS3M MEX/1y BEIIECTBAMU PAa3IMUHBIX KJIACCOB;

® DAcKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEaKUUd  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® IIPOrHO3MpPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT HMX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUSCKHX MPEBPAIICHUH B PA3IMIHBIX YCIOBHUSX;

® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT'0 JIEMEHTa 1o (GopMyJie COeIMHEHUS, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJIUTH
pacuéThl MO0 YpaBHEHUIO XUMUUYECKOHN peaKkInu;

e coOirofaTh MpaBWia  TOJNB30BAHMS ~ XUMHUYECKOW  TOCYAOW U J1abopaTOPHBIM
o0opy/I0oBaHHEM, a TaKXKe TMpaBHiia OOpaIeHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMH TIO
BBITIOJTHEHUIO JTAOOPATOPHBIX XMMHMUYECKHUX OIBITOB IO IMOJYYEHHIO U COOMpPaHUI0 Tra3000pa3HbIX
BEUIECTB (aMMHUaKa U yIJIEKUCIIOro rasa);

® TPOBOAWTH PEAKIHUH, TOATBEPKAAIONINE KAUECTBEHHBIM COCTaB pPAa3jIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MTyTEM XJIOPHUA-, OpOoMUI-, HOaUI-, KapOooHat-, hocdar-, cuamKar-, cyibdar-,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHHSI M WMOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMUYECKUX BEIIECTB;

® TPUMEHSTh OCHOBHBIC OIEpallMM MBICIUTEIbHOW MEATENbHOCTH — aHajiu3 U CHUHTE3,
CpaBHEHHE, 000OIIEHHE, CHUCTEeMAaTH3aIMI0, BBIABICHHE MPUYMHHO-CICICTBEHHBIX CBA3eH — I
M3Y4YEeHHs] CBOMCTB BEIIECTB M XMUMHUYECKHX PpEaKIMi, eCTeCTBEHHO-HAYYHbIE METOJbI MO3HAHUS —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosaunuyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (upoBbie)
n/n TEMIIPOrpaMMBbl Bcero Kontpoabubiepadorsl | IlpakTnueckuepadoTsl P
o0pa3oBaTe/IbHbIEpecypChl
Paznen 1.BemecTBo 1 XMMHYECKHE PeaKIIUU
[ToBTOpenue u yrirybiaeHne 3HaHUN bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XAMHYECKUX PEAKIUiA https://m.edsoo.ru/7f41a636
DNEeKTPONUTHYECKAs TUCCOLIUAIIHS. bubnuorexa [JOK
13 8 1 1
XUMUYECKUE PEaKIIUK B pPaCTBOPaxX https://m.edso0.ru/7f41a636
Uroro mo pazneny 17
Paznen 2.HemeTanibl M UX COeIMHEHUSI
21 OO11ast xapaKTepUCTHKa XUMUYECKHX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
o | e e |
' DIIEMEHTO PyHIbL L-epa e https://m.edsoo.ru/7f41a636
COEIMHEHUS
s | | | o
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
1 UX COCIMHEHUS
24| womenros Nacepymm yoneponn | 8 1 2 b morera LIOK
' . PYTHIBL. PO https://m.edso00.ru/7f41a636
KPEMHUH, U UX COSANHECHUS



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

Wroro mo pazneny 25
Pazgen 3.MeTajliIbl 1 X COeANHEHHUS
bu6mmoreka [IOK
3.1 06 7 4
HHne cBonctBa MeTaiion https://m.edsoo.ru/7f41a636
3.2 Baxwueiimme MeTamibl U UX 16 1 5 bubmuorexa [JOK
' COCTMHCHUS https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pasnen 4. Xumus u okpyxawmnias cpeaa
41 BeniecTBa u maTepuansl B KU3HU 3 bu6mmorexa [IOK
' YeJIoBeKa https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
Pe3epBHOE Bpems 3 Bubnuorexa LIOK
p p https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68 4 ;
I[TPOI'PAMME
9 KJIACC
KosauyecTBo4YacoB
Ne Hara DJIeKTpOoHHbIe HHu(poBbIe 00pa3oBaTelbHbIE
Tema ypoka Kontpoabnbie | [IpakTunyeck.
n/n Bcero U3YYCHUS pecypcbl
padoThI padoThI
1 BxoaHoii KOHTPOITB 1 1 bubmorexa LIOK https://m.edsoo.ru/00adb59e



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e

[Tepuonuueckuii 3aK0OH.
IIepnonnueckas cucrema
XHMHYECKHX dJIeMEHTOB /I,
. Menneneepa

bu6nmoreka [{OK https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HCOPIraHNYCCKUX BCIICCTB

bu6mmoreka [IOK https://m.edsoo.ru/00adb7e2

Bunsl xXumMu4ueckou CBSI3H U
TUIBI KPUCTATUTUMYECKUX
peLIETOK

bu6mmoreka LIOK https://m.edsoo.ru/00adbac6

KonTponbnast padota Ne2
o teme «IloBTOpeHHe
yriIyOJIeHHE 3HAaHUN
OCHOBHBIX Pa3JIeJIOB Kypca
8 kJmacca»

Knaccudukanus
XUMUYECKHUX PEAKIIUN 10
pPa3IUYHBIM MPU3HAKAM.
OKHUCITUTEITBHO —
BOCCTAHOBHUTEJILHBIE
peaKIyu.

bubnrorexa L{TOK https://m.edsoo.ru/00adbch0

TemnnoBeie 3¢ dexTh
XUMHYECKUX PEAKIIUH.
[TonsTue o ckopoctu
XUMHYECKON PEaKIUU.

bubaroreka [{OK https://m.edsoo.ru/00adbe9a

[IpakTuueckas pabora Nel
«M3yuyenue BIUsSHUSA
YCJIOBHUH IIPOBEICHUS
XMMUYECKOH peakIiuy Ha
€€ CKOPOCTB.

bubanorexa I{OK https://m.edsoo.ru/00adc28c

OOpaTumble peakilii.
[ToHsATHE O TOMOT€HHBIX U

bubnrnorexa I{OK https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

TeTEPOreHHBIX PEAKLUSX.
XUMHUYECKOE PABHOBECHE.

10

Teopus
JIEKTPOIIUTUYECKOI
JUCCOLIMALIUH.

bu6mmoreka [IOK https://m.edsoo.ru/00adcd68

11

Jucconuanus KUCIOT,
OCHOBaHHUI U COJICH B CBETE
MpeCTaBICHUNA 00
AIEKTPOJIUTUYECKON
nucconuanuu. Ciaadple u
CUJIBHBIC JICKTPOJIUTHI.
CreneHb QUCCOLIMAIIH,

bu6mmoreka LIOK https://m.edsoo.ru/00add448

12

Peaknuu monHoro oomexa.

bu6mmoreka L{OK https://m.edsoo.ru/00add5d8

13

Peakuuu noHHOro oomMeHa.

bubnunorexa L{IOK https://m.edsoo.ru/00add8b2

14

[TonsiTue o runponuse
cojen

bubnnoreka L{OK https://m.edsoo.ru/00add9d4

15

O06o06meHue U
CHCTEMAaTH3aINsI 3HaHUH
o TeMe: « XUMHYECKHE
peaKkIu B BOAHBIX
pacTBopaxy.

bubnrorexa L{TOK https://m.edsoo.ru/00addd12

16

[TpakTuueckas pabora No
2. «Pemenue
AKCIIEPUMEHTAIBHBIX
3aja9» 1o TemMe «CBONCTBa
KHCIIOT, OCHOBAaHUH U
COJIEH KaK AJIEKTPOJIUTOBY

bu6mmoreka [{TOK https://m.edsoo.ru/00addbfa

17

KonTponbnas padorta Ne3
o TeMe
«INEKTPOIUTHYECKAS
JUCCOITUAIUS.
XHUMHUYECKUE PEAKIUU B

bubmmoreka L{TOK https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

pacTBopax»

18

OO6m1ast xapaKTepucTHKa
rajoreHoB. XUMHUYECKHUC
CBOICTBA Ha MPUMEPE
XJopa

bubmmorexa LIOK https://m.edsoo.ru/00addfe2

19

XnopoBogopon. CosnsHast
KHCIIOTa, XUMUYECKHE
CBOWCTBA, MTOJIyYEHHE,
IPUMEHEHUE

bubmuoreka [IOK https://m.edsoo.ru/00ade104

20

[IpakTuueckas padora Ne 3
o teme «Ilomydyenue
COJIIHOW KHUCJIOTHI,
HU3y4YECHUE €€ CBOMCTBY»

bubnunorexa L{TOK https://m.edsoo.ru/00ade348

21

Breraucnenus mo
YPaBHEHUSIM XUMUYECKHUX
peakuuii, €ciii OJUH U3
pearcHTOB JIaH B H30BITKE

bubmmoreka [{OK https://m.edsoo.ru/00ade488

22

OOm1ast xapakTepucTHKa
aneMmeHToB VIA-rpynmsl

bub6mmoreka [{OK https://m.edsoo.ru/00ade64a

23

Annorpomnssie
MOAU(UKAIIIH CEPBI.
Haxoxnenue cepol u €€
COEIMHEHUH B IPUPOJIE.
XHUMUYECKUE CBOWCTBA
cepbl

bubaroreka I{OK https://m.edsoo.ru/00ade64a

24

CepoBoi0po1, CTpOEHHUE,
(1)I/ISI/IV-IGCKI/Ie U XUMHYCCKHUEC
CBOMCTBA

bubnrnorexa I{TOK https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl. CepHas
KHCIIOTa, (U3NYECKUe U
XMMUYECKHEe CBOWCTBA,
IPUMEHEHHE

bubnnorexa LIOK https://m.edsoo.ru/00adea28



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
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

26

XUMUYECKUE pEeaKLnH,
JIeKalue B OCHOBE
IIPOMBIIIJICHHOT'O cI10c00a
IIOJIyYEHUS CEPHOU
KHUCIIOTBI. XMMHUYECKOE
3arps3HEHUE OKPYIKAIOLIEN
Cpelbl COCIMHEHUSAMHA
Cephl

bubnmoreka L{TOK https://m.edsoo.ru/00adec8a

27

[TpakTuyeckas padora N4
Pemenue
HKCIEPUMEHTAIBHBIX 337a4
no Teme «Kucnopoxn n
cepay.

bubnunorexa LIOK https://m.edsoo.ru/00adec8a

28

OO01as xapakTepucTUKa
371eMeHTOB VA-Tpynibl.
A30T, pacIpOCTpaHEHUE B
npupoae, Gpuznueckue u
XUMHYECKHE CBOMCTBA

bubnunoreka L{OK https://m.edsoo.ru/00adeeab

29

AMMuak, ero ¢puznyeckue
1 XUMHYECKHE CBOICTBA,
MOJTy9YCeHUE U TIPUMEHEHHE.
Conm aMMOHUS.

bub6nmoreka [{OK https://m.edsoo.ru/00adf004

30

ITpakTrnyeckas padora Ne 5
o teme «I[lomyuenue
aMMUaKa, U3y4eHHE ero
CBOMCTBY»

bubnunoreka L{OK https://m.edsoo.ru/00adf180

31

A3oTHas KucnoTa, eé€
(bu3nuecKre U XUMUYECKHE
cBoiicTBa. Conau a30THOM
KHCIIOTHI.

bubmmoreka [{TOK https://m.edsoo.ru/00adf306

32

Hcnons3oBanne HUTPATOB
U COJIE aMMOHUS B
KaueCTBE MUHEPAIbHBIX

bubnrnorexa I{OK https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

ynoOpeHuid. XuMHUUYECKOe
3arpsi3HEHUE OKpYIKarolei
Cpelbl COeTMHEHUAMU
azoTa

33

docdop. Oxeun dpochopa
(V) u pochopHras kuciora,
¢busnvecKkre 1 XUMHUYECKHE
CBOWCTBA, MOJYYCHHE

bubmmorexa LIOK https://m.edsoo.ru/00adf68a

34

Hcnons3zoBanue GocdaTon
B KaUeCTBE MUHEPATHHBIX
ynoopenuii. 3arps3HeHue
IIPUPOHOM Cpebl
dbocharamu

bu6mmoreka L{TOK https://m.edsoo.ru/00adfc20

35

XapaxkTepHCcTHKa yriepoja
U KpEMHUS. YTIEpOL,
pacnpocTpaHeHue B
npupoje, Gpuzndeckue u
XMMHUYECKHE CBOWCTBA

bu6mmoreka [{TOK https://m.edsoo.ru/00adfd9c

36

Okcuipl yriuepoja, ux
bu3HIeCKHe U XUMHYECKUE
CBOICTBA. DKOJIOTHYECKUE
poOJIeMbl, CBSI3aHHBIE C
okcuzioM yriepona (1V)

bub6mmoreka [{OK https://m.edsoo.ru/00adfebe

37

YroapHasg KUCIIOTa U €€
conu. Kpyrosopot
yIJIepoa B IPUPOJE.

bubnrnorexa I{TOK https://m.edsoo.ru/00ae006¢

38

[IpakTruyeckas padora Ne 6
o teme "[lomydyenue
YTJIIEKUCIIOTO Ta3a U
W3Yy4YEHHUE €ro CBOKCTB.
KayecTBeHHas peakius Ha
KapOOHaAT-NOH"

bubmmoreka LITOK https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

39

Kpemuuii. Oxcua kpeMHuUs.

bubmmorexa LIOK https://m.edsoo.ru/00ae054¢e

40

KpemuueBas kuciora u ee
coiu. Crekno. I{lemeHT.

bubmmoreka ITOK https://m.edsoo.ru/00ae080a

41

Briuucnenune maccoBont
JI0JIA BBIXOJIa TPOTyKTa
peaKIuu.

bubmmorexa LTOK https://m.edsoo.ru/00ae0bf2

42

KontponbHas padota No4
1o teme «BaxuHenmme
HEMETaJUIbl U UX
COCJIMHCHHUS

bubnroreka LIOK https://m.edsoo.ru/00ae0el8

43

OO01as xapakTepucTUKa
XUMHUYECKUX HJIEMEHTOB —
MeTaJuI0B. Mertajuinueckas
CBA3b U METAJNINYECKasi
KpUCTaJUTHYeCKast
pemeTka. Gruzndeckue
CBOWCTBA METAJLIOB.

bu6mmoreka L{OK https://m.edsoo.ru/00ae103e

44

Haxoxnenne MeTalioB B
IIPUPO/JIE U O0IIKE CTIOCOObI
UX TIOJTYYCHHSI.

bub6mmoreka [{OK https://m.edsoo.ru/00ael1156

45

XnMHyecKkre CBOMCTBA
METaJIJIOB.
DNEeKTPOXUMHUYECCKUN PSiT
HaIIpSOKEHUH .

bu6mmoreka [{TOK https://m.edsoo.ru/00ael1156

46

CnnaBsl. Berancnenus mo
YPaBHCHHSIM XUMHUYECKHIX
peakiuii, eciu OJMH U3
pEareHTOB COJEPKUT
MIpUMECH

bubaunorexa I{TOK https://m.edsoo.ru/00ael278

47

IllenoyHbIe METAIIIBI.

bubnrnorexa I{TOK https://m.edsoo.ru/00ael4b?2

48

Marnwuit.
Illenouno3eMenbpHbBIC

bubnrnorexa I{TOK https://m.edsoo.ru/00ael4b?2



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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MCETaJlJIbI.

Baxueiinme coeiuHeHUS

49 cabis, JKeeTIOCTh BObI bubarnorexa LIOK https://m.edsoo.ru/00ael5e8
50 CAOHGI;’XI?:HHHIZ ?ﬂiﬁzzﬂfe Bu6mmoreka LIOK https://m.edsoo.ru/00ae15e8
ol Keneso.
Oxcupl, TMIPOKCUIBI U
52 conu sxenesa (1) u xenesa bubnmnoreka LIOK https://m.edsoo.ru/00ae1886
(1.
[IpaxTuueckas padorta Ne7
53 Pemerne Bu6mmoreka LJOK https://m.edsoo.ru/00aelae8
SKCIIEPUMEHTAIIBHBIX 33124
1o Teme: «MeTaby.
O60061eHue u
54 CHCTEMATH3ALUS 3HAHUM bubmunorexa IIOK https://m.edsoo.ru/00aelc64
1o Teme: «MeTaby.
KonTtponbHas pabora N4
55 f;;::ﬂ“il«fifmﬂmm Butimoreka LJOK https://m.edsoo.ru/00ae1c64
COEIMHEHHS»
56 Opranunueckast XUMHs bubnunoreka [IOK https://m.edsoo.ru/00ae1d86
57 ;ﬂiﬁ;ﬁ;ﬁm Bu6muorexa 1IOK https://m.edsoo.ru/00ae35e6
53 Henpenensubie
YTIIEBOIOPOIbI
59 ITonmmepst bu6mmoreka LIOK https://m.edsoo.ru/00ae3de8
60 g%ﬁi;%iiﬁ; o Bu6mmoreka LIOK https://m.eds00.ru/00ae1750
61 Kap6oHoBBIE KHCTOTHI.

Caoxuble 3¢upbl. Kupsbl.
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62

VrieBoanl

63

AmuHoOKuCIOTEL. benku.

bu6imoreka [IOK https://m.edsoo.ru/00ae3f50

64

Brrancaenus mo
YpaBHEHUSIM XUMUYECKUX
peaKkIuii, eciii OJMH U3
peareHToB J1aH B U30BITKE
WJTU COJICPYKHUT MPUMECH.
Breraucnenus MaccoBoi
JIOJIU BBIXOJIA TIPOAYKTa
peaKIu.

bubmmorexa LIOK https://m.edsoo.ru/00ae4270

65

KonTponbhas padora no
teme: «Opranuyeckas
XUMMUS»

bubnunorexa L{TOK https://m.edsoo.ru/00ae4270

66

[ToBTOpEHME Kypca:

«HeopraHI/IquKaﬂ XUMUD).

bubnunorexa I{OK https://m.edsoo.ru/00ae0d0a

67

UToroselii TecT

bubnunorexa LIOK https://m.edsoo.ru/00adb33c

68

XUMHUS U )KU3Hb

bubnrorexa L{TOK https://m.edsoo.ru/00ad9ch?2

OBILIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
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OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

1. Xumus. 9 xnacc: I'.E. Pyasurtuc, ®@.I". ®enpaman. — M.: [Ipocsemenne, 2020r.
2. Pabouas terpanp. 9 kimacc: H.U. I'abpyceBa - M.: [IpocBemenue, 2023r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

[Inpoxwii BEIOOP SJIEKTPOHHBIX MOCOOUH MPEICTABIICH B €JMHON KOJUIEKIIUH IIH(PPOBBIX
obpasoBaTenbHBIX pecypcoB: http://school-collection.edu.rul.

[Tepeuenn Web-caiiToB, pekoMeHIyeMbIX /151 KCIIOIb30BaHKS B pa00TE YIUTEIAMH XHUMHUH:

Ne Ha3Banue caiita uimn Conepxanue Anpec (URL)
/11 CTaThbHU
1. | Kypnan «Xumus: ConepxaHre HOMEPOB U http//www.chem.msu.su/rus/school/
METOAHNKA AHHOTAIIMU CTaTeH KypHaa chemistry_meth/welcome.html
IPEeIoIaBaHus B
IIKOJICY
2. | Ulxonbuble yueOHMKH | Cepus IIKOJBHBIX YYEOHUKOB http://www.chem.msu.su/rus/school
o xumuu st 8-11 10 XMMHH aBTOPCKOTO /
KJIAaCCOB KoJutekTuBa xuMpaka MI'Y oz
00111e00pa3oBaTeIbHON | OOIIIEH penakiueil akageMuKa
LIKOJIBI PAH B.B. Jlynuna.
IIporpammel KypcoB.
[ToypouHoe rTaHupoBaHHE.
DJIEKTPOHHBIE TEKCTHI.
3. | Alhimik [Tonesnbie coBetsl, d3pdektHbie | http://eqworld.ipmnet.ru/indexr.htm
OIIBITI, XAMUYECKHE HOBOCTH,
BUPTYaIbHBIN PENIETUTOP,
KOHCYJIbTAIIMH, HCTOPHS XUMHHU
4. | C-BOOKS JlutepaTypa 1o XuMHHU http://c-books.narod/ru
5. | ATombI B KpHCTa/LIax VYuebHoe nocodue http://virlib.eunnet.net/win/metod_
eKaTepUHOYPIrCKUX yUEHBIX materials/wm9/
A.C. Mocksuna u 10.]1.
ITanoBa
6. | Mup xumun CripaBovHast HHGpOpMaLus, http://www.chem.km.ru/
HOBOCTH HayKH
7. | OnopHBIE KOHCTIEKTHI [ToypouHbIe KOHCTIEKTHI JJIST http://khimia.hl.ru/
110 XUMHUH MIKOJHHUKOB §-11-X Ki1accoB
8. O1BITE IO Ornucanue peaxiu, http://shnic.narod.ru/
HEOPraHWYECKON ¢dortorpaduu, cipaBovyHas
XUMHHU uHpOopMaIHs
9. OTKPBITHIA KOJUTEIK: VueOHMK 110 XUMHUH, TadIuIa http://www.chemistry.ru

XUMUA

MenpeneeBa ¢ moapoOHOI
XapaKTEPUCTUKOUN IIIEMEHTOB,
WHTEPaKTUBHBIE MOJIEIH,
HOBOCTH, XpPECTOMATHS,
WNHTepHeT-pecypchl 10 XUMUH,
TECTHI



http://school-collection.edu.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emath%2Eru
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Feqworld%2Eipmnet%2Eru%2Findexr%2Ehtm
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fwww%2Emccme%2Eru%2F
http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F
http://khimia.hl.ru/
http://khimia.hl.ru/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F

10 | IlepBoHauanbHbIE 3amaHus U OIBITHI HA YPOKax http://www-windows-
XUMUYECKHUE TTOHATHUS xumuHn B 8-m kimacce. Ctpanuna | 1251.edu.yar.ru
cepBepa SIpociaBckoro
00JIaCTHOTO IIEHTpa
JIMCTAHIIMOHHOTO O0Y4eHHS
IIKOJIbHUKOB
11. | lkospHast XUMUS — CrnpaBOYHHK U Y4EOHUK 110 http://www.schoolchemistry.by.ru
CMPABOYHHUK 10 XUMUU | XUMHUH. [ TaBHAsI 0COOEHHOCTD —
Y aKTHBHASI TIOMOII[b XUMKaJIbKYISATOP, KOTOPBIi
YUCHHUKY WM CTYJICHTY | YIPOIIAeT PEeUICHUE 3a/1a4 1o
XUMHUH
12. | Poccuiickuit Kounekrust sxcriepumenToB o | http://experiment.edu.ru/catalog.asp
00pazoBarebHbIN XUMUHU ?
opTa ob nol12619
13. | Kypc opranndeckoii [TocranoBka onbITOB. Kitaccer http://formulad4.narod.ru
xuMuu 3a 10-i kiacc. OpPraHUYEeCKUX COCAMHEHHUH,
TectupoBanue. buorpadun
3HAMEHHUTHIX YIECHBIX.
14. | Opranunyeckasi XUMusl. | DICKTPOHHBIN yUCOHUK JUIS http://cnit.ssau.ru/organics/
CpeJIHEN HIKOJBI.
15. | Xumus ams Bcex DneKkTpoHHBI cripaBouHuK 3a | http://www.informika.ru/text/databa
HOJIHBIA KypC XMMUH. se/chemy/START.html
[TporpaMMmBbl 110 XUMHUH, TECTHL
16. | Xumwus. DkcrnepuMeHTaIbHbIN yueonuk | http://hemi.wallst.ru/

OO6pa3zoBaTeIbHBIN CAlT
JUTSL IKOJIbHUKOB

1o o0mIel ¥ HeOPraHUIECKOH
xuMuu 1 8-11-X Kiraccos,
MpeIHA3HAYCHHBINA KaK s
HAYaIbHOTO OOYYEHUSs, TaK U
JIUIS TIOJTOTOBKH K DK3aMEHaM B
BY3.

XHUMHUYECKHUE CIOBAPH,
OJIMMITHAIBI TT0 XUMHUH.



http://www.schoolchemistry.by.ru/
http://experiment.edu.ru/catalog.asp
http://experiment.edu.ru/catalog.asp

