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IHOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma mo yaeOGHoMy npeameTry «Xumusi. ba3oBbiii ypoBEHB» IS 8-9 KJIaCOB COOTBETCTBYET
®denepanbHOI paboyeil mporpaMMe 1Mo yueOHOMY MPEAMETY U COCTaBJIeHA HA OCHOBE:

—  ®@expepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoit denepannn;

— @enepalbHbIM TOCYAApCTBEHHBIM 00pa30BaTeNIbHBIM CTAaHAAPTOM OCHOBHOIO OOIIEro oOpazoBaHUs,
yTBEPXKACHHBIM NpukazoM Munnpocsenienus ot 31.05.2021 Ne 287 (manee — @I'OC OO0);

- Ilpukazom MunuctepcTBa npocBemieHus: Poccuiickoit @eneparuu ot 16 Hos0pst 2022 r. Ne992 «O6
yTBEpKACHUH (perepabHOi 00pa3oBaTeIbHONU IPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHuUs»;

— TlocranoBienuem I JlaBHOTO TOCYJapCTBEHHOI'O Bpaya PO oT
28.01.2021r.Ne2  «O6 yrBepxkaenun CanlluH 1.2.3685-21» «l'urueHndyeckrue HOPMATHUBBI M
TpeboBaHUs K obecrniedeHUI0 0€30nmacHOCTH U (MiIu) 0€3BPEIHOCTH ISl YelioBeKa (DAKTOPOB CPEIbI
oOUTaHUAY,

- ¥Ycrasom MBOY IIkonsl Nel141 r.o. Camapa;

- Kanengapueim yueOHbiM rpadpuxom MBOY [lkomnsl Nel41 r.o. Camapa.

Oo0111ee 4yncao 4YacoB, OTBEAEHHBIX ISl U3YUEHUSI XMMUU HA YPOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezleni0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

HEJIX U3YYEHUSA YYEBHOI'O IPEIMETA «XUMMUS»

[Ipu u3ydyeHun XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs BaXKHOE 3HAUCHUE MPUOOpENn Takue
LEJIH, KaK:

— (dopMupoBaHHE HHTENIEKTyalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO pEIIeHUH, CHOCOOHOM aganmTUpoBaThcsi K  OBICTPO
MEHSFOIINMCS YCIIOBHSIM KH3HH;

— HaIpaBJICHHOCTh OOYYEHMsI Ha CHCTEMAaTHYECKOe MPUOOIIEeHHE O00YyJaromMXCs K CaMOCTOATEIbHON
MI03HABATENbHOM JEeATEeIbHOCTH, HAyYHBIM METOAAM MO3HAaHUA, (OPMUPYIOIIMM MOTHBAILMIO M DPa3BUTHE
CITOCOOHOCTEH K XHMUU;

— obecrieueHne YCIOBUHM, CIMOCOOCTBYIONMIUX MPUOOPETEHHIO OOYUYAIOIIMMUCS OMBITa Pa3HOOOpPa3HOM
NeSTeNbHOCTH, IMO3HAHMWS M CAMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHLMI), HMMEIOIINX
YHHUBEpCaJIbHOE 3HAUYEHUE [T PA3IINIHBIX BUIOB JIESTEILHOCTH;

— (hopmupoBanue o0mel PyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, B TOM YHCJIE YMEHUMN
OOBSICHATH M OLICHUBATh SIBIICHUS OKPY’KAIOLIEr0 MUPA, UCTIOIb3Ysl 3HAHUS U OIIBIT, OJTYYEHHBIE TIPU U3yUEHUU
XMMUH, IPUMEHSATH UX TP PEIICHUH MTPOOIJIEM B TOBCETHEBHOM JKU3HU M TPYAOBOU ACATEIBHOCTH;

— ¢dopMHUpOBaHKE y 00YYAIOINXCS T'YMAaHHUCTUYECKAX OTHOUICHUH, TTOHUMAHUS [IEHHOCTH XUMHUYECKUX
3HaHUM A7 BBIPAOOTKH HKOJIOTHMUECKH LEIecO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOH IEATENbHOCTH B
HEJISIX COXPAHEHUS CBOETO 3I0POBBS 1 OKPYKAIOIIEeH MTPUPOTHON CPEJIBI,

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO Ha OCHOBE
YCBOCHHSI OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpo(uiIs U HanpaBIeHHOCTH
JalbHENIIero o0yyeHusl.


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/607175848/
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8 KJIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

IIpenver xumuu. Ponb XuMuM B JKM3HM YelnOBeKa. XMMHUS B CUCTEME HayK. Tena m BewiecTsa.
®du3nyeckue CBOMCTBA BELIECTB. ArperarHoe cocTosiHue BeliecTB. [loHsATHE 0 MeTonax MO3HAHUS B XUMHH.
UucTteie BemecTBa u cMecH. CrIocoOBI pasiesieHUs: CMECeH.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE AJIeMEHThl. CUMBOJIBI XMMUUECKUX 3J1EMEHTOB. IIpocThie U clioxHbIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE YYCHHE.

Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemiectB. OTHocuTenbHass aroMHas wmacca. OTHOCUTENbHAs MOJEKYJspHas Macca. MaccoBasg nouis
XUMHUYECKOT'0 AIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Moab. MousgpHas Macca. B3auMocBs3p KOJIMYECTBa, MacChl M 4HCIIa
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHH.

Du3ndyecKkue U XMMUYECKHE sABJICHUA. XUMHUUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHHs MacChl
BellecTB. XHUMHuUeckue ypaBHeHMs. Kiaccudukamus XuUMHYECKUX peakiuil (COeAMHEHHUs, pa3JIoXKeHUs,
3aMeIIeHHS, OOMEHa).

Xumuueckuii IKcnepumeHm:

3HaKOMCTBO C XMMHYECKOH MOCYAOH, MpaBujaMu paboThl B jJabopaTopuu M NnpuéMamu oOpalleHus c
1a00paTOpPHBIM 00OPYAOBaHUEM, W3YYE€HHE M ONUCaHHWE (DU3UYECKHX CBOWCTB OOPA3IOB HEOPTaHUYECKHX
BEIIECTB, HaOM01eHNe (pU3nuecKuX (IUIaBjIeHUe BOCKa, TasHUE JIba, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U
KOHJICHCALlUsl BOJbI) M XMMMUYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHHWE MEIHOM MPOBOJIOKU, B3aUMOJEHCTBHE
MeJla C KHUCJIOTOH) SBJIEHUHM, HAOJIIOJACHHWE W ONMCAHUE IPU3HAKOB NPOTEKAHUS XUMHUECKUX PpeaKLuil
(paznokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3iioKeHHUE TUAPOKCUAA MeIu
(I npu HarpeBaHuu, B3auMoieiicTBHE Kene3a ¢ pactBopoM comu meau (1), u3ydeHne cnocoOoB paszeneHus
CMeceil: ¢ MOMOIIbI0 MarHuTa, (QUJIbTPOBAHME, BbIIAPUBAHME, NUCTUIUIALUSA, XpoMaTorpadus, IpoBEIACHHE
OYMCTKM TOBAapEeHHOW COJIM, HAOIOJCHNE U OMHMCAHUE PE3YJbTAaTOB MPOBEICHHS OIbITA, WILTIOCTPUPYIOIErO
3aKOH COXPaHEHMsI MacChl, CO3aHUE MOJIETIEN MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHMYEeCKUX BelEeCTB

Bo3nyx — cmech razos. CocraB Bo3zmyxa. Kucimopon — aneMeHT W mpocToe BemecTBo. HaxoxmaeHue
KHUCJIOpOoAa B Mpupoje, pu3MuecKkue U XUMUYecKHe cBOMCTBa (peakuuu ropenus). Oxcunel. Ilpumenenune
kucnoposa. CriocoObl MoyuyeHus: KUCIopoia B JIaOOpaTOPUH M MPOMBIIIIEHHOCTH. KpyroBopoT kucnopoja B
npupoje. O30H — aJuIOTpoITHAs MOAU(DUKALIUSA KUCITIOPOJIa.

TernoBoil 3PekT XUMHUECKON peaklny, TEPMOXMMHUYECKHE YPaBHEHHS, IK30- M SHIAOTEPMHUECKHE
peakiuu. TOIUIMBO: yrojib M MeTaH. 3arps3HEHHE BO3AyXa, yCWIEHHE NapHUKOBOro 3¢ dekrta, paszpylieHue
030HOBOTO CJIOSI.

Bonopon — osnemeHT M mpocTtoe BemiecTBO. HaxoxkaeHwe Bojgopoja B Npupoze, (pusMuecKkue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCO0bI nomydeHus. Kucinotsl u conu.

MossipHblil 006EM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usunyeckne cBOWCTBa BOJbl. Boma kak pactBoputens. PactBopsl. HacklllleHHbIE M HEHACHIILIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BELIECTB B BOJE. MaccoBas 01 BELIECTBA B pacTBOpe. XMMHUYECKHUE CBOICTBA
BoAbpl. OcHoBaHusA. Ponbs pacTBOpoB B NIpHpoAEe M B JKHU3HU 4YelnoBeka. KpyroBopor Boabl B HpHpOAE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanms Heoprannueckux coenuHennii. Oxkcuapl. Kimaccudukamusi OKCHIOB: COJIE00pa3yroIIe
(ocHOBHBIE, KHCIOTHBIE, amdoTepHble) U HeconeoOpasyromme. Homenkiatypa okcunoB. dusnmueckue u
XUMHYECKHE CBOKCTBA OKCUAOB. [lomyueHnne okcuIoB.

OcnoBanms. Knaccugukanuss ocHOBaHMA: IIENOYM W HEpacTBOpUMBbIE OcCHOBaHUSA. Homenkiarypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loslydeHne ocCHOBaHUH.

Kucnotsl. Knaccuduxanuss xucnor. Homenknatypa kucnor. ®u3nuecKue W XUMHUECKHE CBOWCTBA
kucinot. Psang aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenkuarypa coneil. @uznueckue 1 XuMu4eckue cBoicTsa coseil. [lonydyenue coneil.

I'eneTnyeckas CBA3b MEXKAY KJIAaCCAMH HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumeHm:

Ka4yeCTBEHHOE OIpeJIeJIEHNE COAEPIKaHUs KUCIIOPOJia B BO3/lyXe, TOJIydeHUE, COOMpaHue, paclio3HaBaHue
U U3yuyeHHE CBOMCTB KHUCIOpOJa, HaOJIOJEHHE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBHUSA



BO3HUKHOBEHHUSI M NPEKpaIICHUsT TOpeHus (mokapa), O3HAKOMIJIEHHE C 00pa3lamMu OKCHIOB M OMHUCAHHE HX
CBOWCTB, IOJy4eHHE, COOMpPaHUE, paclio3HABaHUE U U3yYeHHE CBOMCTB BOAOPOAA (FOPEHHE), B3aUMOJIeiiCTBHE
Bogoponga ¢ okcumom menu (l1) (BO3MOXKHO HCIONB30BaHWE BUICOMATEPHANIOB), HAOIIOIEHUE OOpPAa3IOB
BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEJOBaHHE OCOOCHHOCTEH pacTBOPEHUs BELIECTB C pa3IMYHON
pacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHONM MACCOBOM JIOJEH PACTBOPEHHOIO BELIECTBA,
B3aUMOJICHICTBHE BOJBI C METAlJIaMM (HAaTpUEM M KaJlbliMeM) (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEPUAIIOB),
UCCIIeIOBaHNE 00pa3I[0B HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJCHHE M3MEHEHHS OKPAaCKH
MH/IMKATOPOB B PacTBOPax KHUCIOT W IIeJIo4ed, u3ydeHue B3aumojeiictsus okcuzpa meau (Il) ¢ pacrsopom
CEPHOM KHUCIJIOTHI, KACIOT C METAJUIaMH, PEAKLUUHA HEUTpaIu3alMy, IOJIy4YEeHUE HEPaCTBOPUMBIX OCHOBAHUM,
BBITCCHEHHE OJHOIO MeTajula JPYI'MM M3 pacTBOpa COJM, PELICHHE SKCIEPUMEHTAIbHBIX 337ad II0 TEME
«Baxnennme Ki1acchl HEOPraHUYECKUX COCIUHEHUN».

IMepuonuyeckuii 3axkon u Ilepuoauyeckas cucrema xummuuyeckux 3jiemMenToB /I. . Mengeineena.
Crpoenne aroMoB. XumMnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKINU

IlepBble MONBITKY KJIACCU(PUKALIMA XUMHUYECKHX 3J1eMeHTOB. [ToHATHE O rpynmax CXOAHBIX 3JIE€MEHTOB
(enoyHble M ILIEJIOYHO3EMEIbHBIE METaJlIbl, FajJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT
amM(oTepHble OKCHU/IbI U TUAPOKCUIBI.

Ilepnonnueckuin 3akoH. llepmonmyeckas cucrema xumudeckux sseMeHtoB J[. M. Menneneesa.
Kopotkonepuonnas u piuuHHOonepuoaHas ¢opmsel [lepuonndeckoit cucreMbl XMMHUYECKUX 3ieMeHTOB JI. U.
Menpneneesa. [lepuoasl u rpynmnsl. OU3NYECKUNA CMBICI MOPSIKOBOIO HOMEPA, HOMEPOB NEPUOJA U I'PYIIIBI
JJIEMEHTA.

Crpoenune aromoB. CoctaB aromMHbIX sjep. M3otonbl. Dnexktponbl. CTpoeHHEe 3JE€KTPOHHBIX 000JI0UYEeK
aToMOB TiepBbIX 20 xumudeckux 3emMeHToB Ilepuoauueckoit cucremsl JI. . MenneneeBa. XapakTepucTuka
XMMHYECKOI0 3JIEMEHTA 110 €ro nojoxeHuro B [lepuoanueckoil cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHsA paguyca aTOMOB XMMHMYECKHMX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB 10 TPyIIaM U NMepUoJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ileproauueckoil CUCTEMBI XUMUYECKUX JJIEMEHTOB ISl Pa3BUTHS
Hayku U npaktuku. J[. . MenzaeneeB — y4€Hbli U IpaKJaHUH.

Xumuueckass cBs3b. KoBalieHTHas (MOJIsipHAas M HEMOJIAPHAsA) CBA3b. JIEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX 3JIeMeHTOB. FloHHas CBS3b.

Crenenp oxkucineHus. OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccel OKuCIEHHA W
BOCCTaHOBJIEHUS. OKUCINUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4eHHe oOpa3loB BEUIECTB METAIJIOB W HEMETAUIOB, B3aUMOJICHCTBUE THUAPOKCUIA IUHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEH, IPOBEIEHUE OIBITOB, MIUIIOCTPUPYIOUIUX IPUMEPHI OKUCINTEIBHO-
BOCCTAaHOBUTENbHBIX peaKkluil (ropeHue, peakliuu pa3ioKeHNs, COeTMHEHUS).

Mesicnpeomemmuwie ceasu

Peanmusamus MeXnpeIMETHBIX CBS3€d NPU H3YYEHUM XMMHU B 8 KJacce OCYILECTBIISIETCS Yepes
MCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX MOHATHH, TaK U MOHITUH, SBISIOMIUXCS CUCTEMHBIMU JUIS
OTJIENbHBIX MTPEIMETOB €CTECTBEHHO--HAYUYHOT0 IIHKJIA.

OOu1re ecTeCTBEHHO--HAYYHbIE TOHATHUS: HAy4HbIN (haKT, TMIIOTE3a, TEOpHs, 3aKOH, aHaJu3, CHHTE3,
KJ1accupuKalys, IepuoANYHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJIEIMPOBaHNE, U3MEPEHUE, MOJIENb, SIBJICHHUE.

®duszuka: MaTepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, HYKIWJ, HU30TONBI, PaJUOAaKTHUBHOCTD,
MOJIEKYIIa, JIEKTPUUECKHUM 3apsij, BEIIECTBO, TeIO, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (pusndeckue
BEJIMYMHBI, €AUHUIIBI U3MEPEHUSI, KOCMOC, IUTAHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocuntes, npxanne, Guocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJIBI, MOJE3HbIE HCKOMAaeMble, TOILUIMBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YecKasi peaKkius

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa xumudeckux smemeHToB [. . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B NU3MCHCHHU CBOﬁCTB XUMHUYCCKUX DJDJIECMCHTOB HepBBIX TpéX HepI/IOI[OB, Kajiausd,
KIS ¥ WX COCIWHEHHH B COOTBETCTBHMU C IIOJOKEHHMEM D3JIEeMEHTOB B I[lepmomuueckoi cucreme u
CTpOCHI/IeM X aTOMOB.



CrpoeHue BemiecTBa: BUABI XUMHYECKOW CBSI3M. THIIBI KPHCTALTMYECKUX PEHIETOK, 3aBHCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKN U BUJIa XUMHUYECKON CBSI3H.

Knaccuukanuss um HOMEHKJIAaTypa HEOPraHMYECKHMX BEIIECTB. XHWMHYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMXCSL K Pa3IMYHBIM KJIacCaM HEOPraHMYEeCKHX COCTUHEHHM, TeHeTHdecKas CBsSI3b HEOPraHM4eCKHX
BELIECTB.

Krnaccudukanus XuMHUecKUX peakifil Mo pa3inyHbIM MpU3HaKaM (TI0 YHCIIy U COCTaBy Y4acTBYIOIIUX B
pEaKIMK BEIIECTB, IO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHUIO CTENCHEH OKUCIICHUS XMMUYECKHX 3JIEMEHTOB, 110
o0paTUMOCTH, IO YYacTHIO KaTajnu3aropa). OK30- U SHIOTEPMHUYECKHE pEaKlIHUHU, TEPMOXUMHUUYECKHE
ypaBHEHHSL.

[TonstTe o ckopoctu xumuyeckoil peakiuu. [lonarue 06 oOpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX
peaknusx. [loHsATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [lonstre o karanmuse. [lonaTue o XuMHUIECKOM
paBHOBecuH. DaKTOpbI, BIHUAIOIIME HA CKOPOCTh XHUMHUYECKONM peakluu U [OJIO)KEHHE XHUMHUYECKOIO
paBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUH, JIEKTPOHHBII 0alaHC OKUCIUTENbHO-BOCCTAHOBUTEIBHOMN
peakmuu. CocTaBieHHe YpaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUU C MCIIOJIB30BaHUEM METOJa
ANIEKTPOHHOTO OanaHca.

Teopust >IEKTPONUTUYECKOW IUCCONMAIUK. OJIEKTPOIUTHI M HEDJICKTPOIUTH. KaTuoHBI, aHHOHBI
MexaHu3M JHUCCOIMAIMKA BEIIECTB C Pa3IWYHBIMU BHUJAMU XUMHUYECKOW cBsi3u. CTeneHb AMCCOIHAIIHH.
CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI.

Peakuuu nonHoro o6mMeHa. YcnoBusl IPOTEKaHUSI PEaKUii HOHHOTO OOMEHa, MOJHBIE U COKpAaIEHHBIC
UWOHHBbIE YypaBHEHHUs peakiuil. CBoilcTBa KHCIIOT, OCHOBaHMH M COJIEH B CBETE IMPEICTaBICHUN 00
ANEKTPOIIUTHYECKON quccoruanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O THapoIu3e comneil.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIGHHE C MOJEISIMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYeCKHX BEIIeCTB — METaUIOB U
HeMeTaJuIoB (rpaduTa U anmasa), CIIOKHBIX BEIIECTB (XJIOpHUIa HATPUsI), UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOH PeaklMy OT BO3IACHCTBUS Pa3IUYHbIX (AKTOPOB, UCCIIEAOBAHUE HIIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, IIpollecca JUCCOLMALMU KUCIIOT, IIeJIouel U cojieil (BO3MOKHO HCIIOJIb30BAHHUE BUAEO MATEPHAIIOB),
IIPOBE/IEHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAaHUS peakluil MOHHOro obOMmeHa (oOpa3zoBaHME
ocajika, BBIJCNIEHHE Ta3za, 00pa3oBaHWE BOJBI), OMNBITOB, WUIFOCTPHPYIONIMX TPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakluil (rOpeHue, peakiiuy pas3ioKeHHsl, COETUHEHNUS ), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEAKINI Ha HOHBI, pEIICHIE YKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTtanibl U X coeTUHEHUS

OO6m1as xapakTepucTHka rajgoreHoB. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapaKTEPHbIE CTEIIEHH OKUCIICHUS.
Crpoenue U pu3nyeckre CBOMCTBA MPOCTHIX BEIIECTB — IaJOreHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEpE XJIopa
(B3auMojielicTBUE ¢ METaUIaM{, HEMEeTaJlllaMy, lienodyaMu). XiaopoBojopoa. ComsHas KHCI0Ta, XUMHUYECKHE
CBOWCTBa, NOJy4YeHUE, IpruMeHeHue. JleficTBre Xiopa U XJIOpPOBOIOPO/Ia Ha OpraHu3M yenioBeka. Baxuelme
XJIOPU/IBI ¥ UX HaXOKICHUE B IPHPOJIE.

OOmast xapaktepuctuka 37meMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crerieHn okuciieHus. CrTpoeHne W (U3MUYECKHe CBOWCTBA TPOCTHIX BEMIECTB — KHCIOPOAa U CEpHI.
AnnoTpornHbele MOAM(UKALKMU KHCIOpPOJa U cepbl. XUMHUECKHEe CBoicTBa cepbl. CepoBOAOPOA, CTPOEHUE,
dusnveckne W XUMHUYECKHEe CcBoicTBa. OKCHIBI CEpbl KaK MPEJCTaBUTENN KHCIOTHBIX OKCHIOB. CepHas
KHCJIOTa, (pu3nyeckre U XMMUYEeCKHe CBOMCTBa (00IIMe KaK MPeICTaBUTENs Kilacca KUCIIOT U crenuduyeckue).
XUMHUECKUE PEaKIHH, JIeKallue B OCHOBE MPOMBIIUICHHOTO Ccroco0a TIOydeHHs] CEPHOW KHCIIOTHI.
[Tpumenenue cepHoit kucnotel. Coiau CepHOM KUCIOTHI, KAUeCTBEHHAs peakiys Ha cynbgpaT-uoH. Haxoxnenue
cepel M €€ COCAMHEHUH B NPHUPOJE. XUMHUECKOE 3arps3HEHHE OKPYXKAIOMIeH Cpeabl COSAWHEHHSIMH CEphI
(KMCIIOTHBIE JOXK/IU, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MpeI0TBPaIlEeHUs.

OO6mrast xapakTepucTHKa 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIC
CTENIEHH OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B MpUpoje, (pu3ndeckue U XuMHueckue cBoiictea. Kpyrosopor
a3oTa B Mmpupoae. AMMHAK, ero (QU3M4YecKhe U XMMHUYECKHE CBOICTBa, mojiyueHue W npumeHenue. Conu
aMMOHMSI, MX (U3MUECKUE U XMMHUYECKHE CBOWCTBA, NpuMeHeHne. KauecTBeHHas peakuus Ha HOHbI aMMOHHUSI.
A30THas KHUCIIOTa, e€ mojyueHue, (pu3ndeckrue U XMMHYECKHe CBOMCTBA (00IMe Kak MpeCTaBUTENs Kiacca
KUCIOT M crneuududeckue). Vcmonap3oBaHWe HHUTPATOB W COJEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynobpeHuil. XHUMHUYECKOE 3arps3HEHHE OKpY)Kalolled cpedbl COSAMHEHUSIMH a30Ta (KHUCIOTHBIE MOXKIHU,
3arpsi3HEHUE BO3/1yXa, NOYBBI U BomoéMoB). Docdop, amuoTponnsie Mmoaudukanuu docdopa, pusnyeckue u



xumudeckue cBoiictBa. Okeupa docdopa (V) u pocdopHas kuciaora, puzndeckue ¥ XMMUYECKHE CBOWCTBA,
nonydeHue. Mcnonb3oBanue ¢hochaToB B KauecTBE MUHEPATBHBIX YI0OpEHUH.

OOmast xapaktepuctuka 371eMeHTOB |VA-rpynmnsl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIC
CTEIIEHU OKHCIEHUS. YTIepo, alIOTPOIHbIe MOIU(UKAIMMU, PACHpOCTpaHEHUE B MHpupojae, uznyecKkue u
XUMHYECKHe CBOMCTBa. AncopOrus. KpyroBopot yriepona B npupozae. OKcHIbl yriepoaa, ux Gu3ndecKue u
XUMHUYECKHE CBOWMCTBA, JACHCTBUE HA JKHUBBIE OPraHU3MBbl, IOJYYEHHE M IPUMEHEHHUE. ODKOJIOIMYECKHE
mpo0JIeMbl, CBSI3aHHBIE ¢ OKcuaoM yriiepona (1V), runoresa riodabHOTO MOTETUICHUS KIMMAaTa, TAPHUKOBBIHA
s dekr. YroapHas KuUcioTa U e€ coiu, uX (GU3NYecKue U XMMHUYECKHEe CBOICTBa, MOJIyueHUE U MPUMEHEHUE.
KayectBennast peaknuss Ha KapOoHar-moHbl. Vcmonb3oBanume kapOoHaToB B ObITY, MEAMIIMHE,
MIPOMBILLIIEHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHayasibHbIE MOHATHS 00 OPraHMYECKHUX BEIECTBAX KaK O COEAMHEHMSIX yriepojaa (MeTaH, 3TaH,
STHWJIEH, alleTUJIeH, 3TaHOJ, INIMIEPUH, YKCyCHas KucioTa). [IpupoaHbple UCTOYHUKHU YTIIEBOAOPOJOB (Yroib,
MPUPOJIHBIN ra3, HeTh), MPOIYKTHI UX NepepadoTku (OeH3MH), UX pOJb B OBITY M MpOMBINUIEHHOCTH. [ToHsTHE
0 OHMOJOTrMYEeCKH BaXKHBIX BEIECTBAX: MXHUpax, Oelkax, YrieBoJax — M HX pOJM B JKU3HU YEJIOBEKa.
MatepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEANHEHUH.

Kpemuuii, ero ¢usznyeckue u XMUMHUYECKUE CBOWCTBA, MOTy4YeHHE U npuMeHeHne. CoelMHEeHUs KPeMHHUS
B npupone. OOmme mnpexacraBienus o0 okcuae kpemuust (IV) m kpemumeBoil kucnore. CHIIMKATBI, HX
UCIIOJIb30BaHNE B OBITY, B MPOMBIIIICHHOCTH. BaxkHeillue crpoutenbHble MaTepHalbl: KepaMuKa, CTEKIIO,
EeMeHT, OerToH, xene300eToH. [IpobieMbl 0e30macHOTO WCIONB30BAHMS CTPOUTENBHBIX MAaTEpUaoB B
MMOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3oB HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHON KUCIOTHI, MPOBEACHUE KauyeCTBEHHBIX
peakuuil Ha XJOpPUA-UOHBI M HAOJOJIEHUE MPU3HAKOB MX MPOTEKaHMs, OINbIThI, OTpaXkarouue (pU3nuecKue U
XMMHUYECKHE CBONCTBA TaJOTEHOB M HMX COEIWHEHU (BO3MOXXHO HCIIOJIb30BAHUE BUAECOMATEPUATIOB),
03HAaKOMJICHHE C 00pa3iamMu XJIOPUIOB (TAJIOTEHHUIOB), O3HAKOMJICHHE ¢ 00pa3liaMu CEphl U €€ COeTUHEHUSIMU
(BO3MOXKHO MCITIOJIb30BaHKME BUAEOMATEPHAJIOB), HaOIIOIeHHE Mpoliecca OOyIJIMBaHUS caxapa MoJ| IeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3y4eHHE XMUMHUYECKUX CBOMCTB pa30aBIIEHHOW CEPHOW KHUCIIOTHI,
IIPOBE/IEHNE KaUeCTBEHHOHN peakluu Ha cylb(haT-uOH U HaOII0/IeHUe IpU3HaKa e€ MpOTeKaHus, 03HAKOMJICHHE
¢ (Qu3myeckuMH CBOMCTBaMM a3oTa, ¢ochopa U UX COEIUHEHUH (BO3MOXKHO  HCIIOJb30BaHHE
BUJIEOMaTEpHAaJIOB), 00pa3liaMu a30THBIX U (OchHOPHBIX YA0OpEHUI, MOTydeHne, COOMpaHue, paclo3HaBaHUE U
M3Y4YE€HHUE CBOMCTB aMMHaKa, IPOBEJCHNE KaUeCTBEHHBIX peakuii Ha HOH aMMOHMS U poc]aT-uoH U U3yueHue
NIPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THON KHUCJIOTHI C MEAbI0 (BO3MOKHO
UCIIOJIb30BaHNE BHUIEOMATEPUAIOB), HM3yUYE€HHUE MOJIeNed KpUCTAIIMYECKUX pEIETOK anMmasa, rpadura,
¢bymiepeHa, O3HAKOMJIEHHE C IPOLIECCOM aACOpOIMM PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U HM3Y4YEHHE CBOWMCTB YIJIEKHCIIOIO rasa,
MIPOBE/IEHNE KaYeCTBEHHBIX peakiuil Ha KapOOHAT M CHJIMKAT-MOHBl U M3yUYeHHUE MPU3HAKOB UX MPOTEKaHUS,
O3HaKOMJIEHHE C MPOAYKLIHEH CHIIMKATHOM MPOMBIIUIEHHOCTH, PElIeHre YKCIIEPUMEHTaIbHBIX 3a7a4d 10 TeMe
«Baknelinye HeMeTalIbl U UX COEIUHEHUS».

Metanbl M UX COeIMHEHUS

OOmiast xapakTepUCTHKAa XWMHUYECKHUX DJJIEMEHTOB — METAlJIOB HAa OCHOBAaHMM HUX IIOJIOKEHHUS B
[Tepuonnueckoit cucteMe xumuueckux snemeHToB JI. M. MenpaeneeBa u cTpoeHusi atomoB. CTpoeHue
MeTaJlIoB. MeTanueckasl CB3b M METallIndecKass KpHUCTaUIMYecKas pemeTrka. DJIEKTPOXUMUYECKUN Pl
HanpspkeHud MetaiioB. dusmueckne M XMMHUYECKHe CBoMcTBa MeTayuioB. OOmue crnocoObl MOTYy4YeHUs
MeTauioB. [IoHATHE O KOPPO3MM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTajb,
YYT'yH, AIOpaTIOMUHUHN, OpOH3a) U MX IPUMEHEHHE B OBITY U IPOMBIIIJIECHHOCTH.

Illenounsle MeTamnel: mnojoxeHue B Ilepuoanueckoil cucreme xumuueckux osnemeHtoB J[. WM.
MenzeneeBa, CTpOoe€HHE UX aTOMOB, HaxoXxAeHHWE B mpupone. Pusznyeckue W XUMHUUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kaiaus). OKCUAbl U TUIPOKCUABI HATpUs U Kanus. [IpuMeHeHne menoyHbiX METauioB U UX
COCTUHEHU.

[IlenoyHo3eMeNbHBIE METAIUIBI MATHUM U KAJIBLUI: MOJIOXKEHHE B [lepuoanueckoi cucteMe XUMUYECKUX
sanementoB J[. . MenaeneeBa, CTpoeHUE MX aTOMOB, HaxOXkAeHUE B npupoae. OU3nUecKue U XUMHYECKUE
CBOMCTBa MarHus M Kanblus. BaxkHelmue coequuenns Kaublus (OKCUM, TUAPOKCUA, coyn). JKECTKOCTH BOMBI
1 CIOCOOBI €€ yCTpaHEHUSI.



Amomunuii: nonoxenue B llepuogunueckoit cucrteme xumudeckux snemeHtoB . M. Menneneesa,
CTpOGHHE aToMa, HaxoxjaAeHue B mpupone. dusnueckne U XMMHUECKHUE CBOMCTBA altOMUHUSA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUIPOKCU/IA AITFOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuueckux syemeHToB JI. . MenneneeBa, ctpoeHue
aToMma, HaxoXkJeHue B npupoje. Gusnyeckue u XUMUUECKUE CBOMCTBA xeie3a. OKCUIbI, TUAPOKCUJIBI U COJH
xenesa (1) u sxenesa (1), ux cocras, CBOMCTBA H MTOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C 00pa3llaMHi METAJIOB U CIJIaBOB, UX (PM3MUYECKUMHU CBOMCTBAMH, U3YUECHUE PE3YIbTATOB
KOPpPO3UH METALIOB (BO3MOXKHO UCIOJIh30BAaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUSI OKCHIA
KaJIbI[Usl U HATPUS C BOJOW (BO3MOXKHO HCIOJIB30BAaHUE BUICOMATEPUAJIOB), UCCIEIOBAHIE CBOWCTB KECTKOM
BOJIbI, MpOIlecca TOPEHHs *kKejle3a B KHUCIOpoJe (BO3MOXKHO HCIIOJIB30BAHHE BUJIEOMATEPHUAIIOB), MPU3HAKOB
MPOTEKaHUs KaYECTBEHHBIX PEaKlUi Ha WOHBI: MarHus, KajbllHs, adlOMUHUS, LUHKa, >xene3a (Il) u xenesza
(1), memu (Il), HaOnroseHME W OMKMCAaHHE MPOLIECCOB OKPALIMBAHUS IUIAMEHH WOHAMH HATPHS, KU H
KaJblusl (BO3MOKHO HCIIOJIb30BAaHHME BHUAEOMATEpUalIOB), HCCieNOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
QTIOMUHUS U THAPOKCHIA [IUHKA, PEHICHUE YKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxxHehIme MeTajuibl 1 UxX
COEJIMHEHUSI.

XuMus M OKpyxkamoLas cpeaa

BemectBa n maTepualibl B IOBCEIHEBHOW XHM3HU 4YelioBeKa. be3zomacHoe HCIONb30BaHHWE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoOIIb PU XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYyKawllel cpeabl (MpeneibHas IOMyCTHMas KOHIEHTpAalus BEIIECTB,
nanee — [1/1K). Poib XuMuu B pelieHUH 3KOJI0THYECKUX Ipodiiem.

Xumuueckuit Ixcnepumenm:

n3y4yeHue o0pasioB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, IOJMMEPHBIE MATEPUATIBI).

Mesicnpeomemmnuie céazu

Peanuzamust MeXnpeaIMeTHBIX CBsi3ed TPH HU3YYEHUHM XHUMHU B 9 KJacce OCYIIECTBIISIETCS 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATUHN, SBISIOUIMXCS CUCTEMHBIMU JUIS
OTJIETTLHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OOmIue ecTecTBEeHHO-HAYYHbIE TOHSTHUS: HAay4HBIH (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHallU3, CUHTES,
KJ1accuukanus, IepUuoJUIHOCTb, HAOIIOICHUE, IKCIIEPUMEHT, MOICIUPOBAHNE, U3MEPEHHE, MO/IENb, SIBJICHUE,
MapHUKOBBIN dPPEKT, TEXHOIOTHUSI, MATEPUAIIHI.

dusnka: MaTepusi, aToM, AJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHJ, W30TOMBI, PaJHMOAKTHBHOCTD,
MOJIEKYa, SIEKTPUUECKHUI 3apsij, MPOBOJHUKH, MOIYMPOBOAHHUKH, TUIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, o0BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, PacTBOp, PACTBOPUMOCTH, KpUCTAJUTMUECKas perieTka,
CIUIaBbI, (M3MUECKHE BEIWYUHBI, €IUHUIBI H3MEPEHHUs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
ComnHue.

buonorus: ¢orocunres, apixanue, 6uochepa, IKOCHCTEMa, MUHEPATbHBIE YI0OPEHUS, MUKPOIJIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAbl, TOPHBIE TOPOJBI, MOJNE3HbIE UCKOMAeMble, TOIUIMBO,
BOJTHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBI 11O XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHHS MPOrpaMMbl OCHOBHOI'O 00OLIEro 00pa30BaHUs JOCTUIAIOTCA B X0J€
00y4eHHs XMMHHU B €IMHCTBE YU4E€OHOH M BOCIIMTATENHLHOU AEATENBHOCTH B COOTBETCTBHH C TPAJAULIMOHHBIMU
POCCUMCKMMH COLIMOKYJIBTYPHBIMH M JIYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, IPHUHATBIMM B OOIIECTBE
OpaBUJIaMH ¥ HOPMaMH TIIOBEICHUS M CHOCOOCTBYIOT TIIpOLIECCAaM CaMOIIO3HAHUS, CaMOPa3BUTHI U
COLMAJIN3ALUU 00YJaOLINXCS.

JIMuHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LICHHOCTHBIX OPUEHTALMK M PACHIMPEHHUE OIbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCIE B
4acTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSL:

LIEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJbTYpPHOMY, UCTOPHUYECKOMY M HAYYHOMY HAacIEIuIo,
IIOHMMaHMsI 3HAUYEHUs XHMMHYECKOM HAyKM B IKHU3HM COBPEMEHHOIO OOIIecTBa, CIOCOOHOCTH BIAJETh
JOCTOBEPHON MH(pOpPMAIUECH O MEepPeIOBBIX JOCTHKCHHUSIX W OTKPBITHSIX MHUPOBOW M OTCUECTBEHHOH XHWMUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HaHUAX 00 yCTpoOilcTBE MHUpa 1 OOLIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHUS] O COLMAJIBHBIX HOPMax M IpPaBHUIaX MEXJIMYHOCTHBIX OTHOLIEHMM B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOILLIECTBEHHO IOJIE3HOM, y4eOHO-HCCIEe10BaTEIbCKON, TBOPUECKONH U
ApYruxX BUAAX AEATENbHOCTH, FOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM AEATENBHOCTU IPH BBITOJHEHUU
y4eOHBIX, TIO3HABATEILHBIX 33/1a4, BHIMIOJIHEHUN XUMHUYECKUX SKCIEPUMEHTOB, CO3AaHUU YYEOHBIX MPOEKTOB,
CTpeMJICHHsI K B3aUMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B IpoLiecce 3TOH yuyeOHOH AeATeNbHOCTH, TOTOBHOCTU
OLICHHMBATh CBOE IOBEACHHUE M MOCTYNKH CBOMX TOBAPUIIEH C MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI IIOCJIEACTBUI MOCTYIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE IPEICTABICHUS O BELIECTBE M XMMHMUYECKONM pPEaKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKHM M COCTAaBJSIOIIUME OCHOBY Ul TOHHMMAaHUS CYIIHOCTH Hay4YHOMH
KapTUHBI MUpPA, MIPEICTABICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPO/IbI, B3aUMOCBS35AX YEJIOBEKA
C IPUPOAHON CPEAOH, O POJIM XMUMHH B MIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO03HaBaTeIbHbIE MOTHUBBI, HAIIPAaBJICHHbIE HA MOJYYeHHUE HOBBIX 3HAHUI 1O XUMHUH, HEOOXOAUMBIE IS
OOBSICHEHUS] HaOJII0IaeMBIX TPOIIECCOB M SIBJICHHUM, MO3HABaTEeNbHOM, MH(POPMAIMOHHON M UYUTATENIbCKOU
KYJIBTYpBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThl C yueOHBIMHM TEKCTaMHU, CIIPaBOYHOM JINTEpaTypoii,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHUI;

UHTepeC K OOYy4YEeHHI0 U T[I03HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTb M  CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM W  HCCIEAOBATEIbCKOW  JEATEIBHOCTH, K OCO3HAHHOMY  BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIN
o0pa3 JKHM3HM, OCO3HAHHE IIOCIEJACTBUI W HENPUSATHE BpEIHBIX MPHUBBIYEK (YHOTPEOJIEHUS aJIKOTOJs,
HapKOTHKOB, KYpEeHHs1), HEOOXOUMOCTH COOJIOZCHNUS MTPaBUII OE30MACHOCTH MPH OOPALIEHUN ¢ XMMUYECKHUMHU
BEIIECTBAaMHU B OBITY U peaIbHOM JKU3HH;

5) TPy/0BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY H3Y4YEHHIO NMpodeccuid M TpyAa pa3InyHOro pojia, YBaKEHHE K TPydy U
pe3yJibTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM UMCIIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUM 110 XUMUM,
OCO3HAHHBIM BBHIOOP MHIUBUIYaIbHOW TPAEKTOPHH MPOJOJDKEHUS 00pa3oBaHHA C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCIEIIHOM
npopEeCCUOHATIBHON JIEATEIBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHHH, I'OTOBHOCTH aJalTHUPOBAThCA B
npodeccuoHaIBLHOM cperie;

6) 9IK0JIOTHYECKOT0 BOCTIHTAHUA:

HKOJIOTHYECKHU I11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJAE KaK MCTOUYHUKY JKM3HU Ha 3emiie, OCHOBE eé
CYIIECTBOBAHHUS, IOHMMAHUE LIEHHOCTH 3/I0pPOBOr0 U 0€30IaCHOr0 00pa3a U3HHU, OTBETCTBEHHOE OTHOILLICHHE
K COOCTBEHHOMY (DM3MYECKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAaHHME IICHHOCTU COOJIOACHUS TMpaBUII
0e301acHOro MOBEACHUsI IIpU paboTe C BEIIECTBAMM, a TAKXKE B CUTYaLUSAX, YTPOXKAIOIIUX 3JOPOBBIO U XKU3HU
JTIOJICH;



CIOCOOHOCTH MPUMEHSTH 3HAHUS, TTOJTy4aeMbI€ PU U3YYCHUU XUMUH, [Tl pEIICHHs 3aa4, CBI3aHHBIX C
OKpYXXalolllel MTPUPOJAHOM Cpedoi, sl TIOBBIICHHWS YPOBHSA 5SKOJIOTHYECKOM KYJIbTYpbl, OCO3HAHUS
rII00aTBbHOTO XapakTepa SKOJIOTHYECKHX MPOOJieM M TyTed HMX pEHIeHUS IMOCPEICTBOM METOJIOB XHUMUH,
9KOJIOTMYECKOI'O0 MBIILIEHUs, YMEHHUS PYKOBOACTBOBAaTbCA MM B IO3HABATEIbHON, KOMMYHHMKAaTUBHOW U
COLIMAJIBHOM ITPAKTHKE.

METANIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMeTHBIX pe3yJIbTaTOB BBIACNAIOT 3HAYUMBbIE A (OPMHUPOBAHUS MHPOBO33PEHMUS
oOlIeHayYHbIE TMOHATHSA (3aKOH, TEOpHs, NMPHUHIMUI, THUIOTE3a, (aKT, CUCTeMa, MPOIECC, SKCIEPHUMEHT WU
ApYyTroe.), KOTOPbIE HMCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpeAMeTax M IO3BOJISIIOT Ha OCHOBE
3HaHUH M3 O3TUX MPEIMETOB (OPMHPOBATH NPEACTABICHHWE O IEJIOCTHOW HAY4YHOM KapTHHE MHUpPaA, H
yYHHUBEpCalbHble y4yeOHble JEWCTBUS (MO3HABaTEIbHbIC, KOMMYHUKAaTHUBHBIC, PpEryJIATUBHBIE), KOTOpbIE
obecreunBaOT GOPMHUPOBAHNE TOTOBHOCTU K CAMOCTOSITEIbHOMY TNIAHMPOBAHUIO M OCYLIECTBICHUIO Y4eOHON
JESATEIIBHOCTH.

Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe el CTBUSA

Ba3zoBbie Joruyeckue aeiicTeus:

YMEHHMSI UCHOJIb30BaTh MPUEMBI JOITMUECKOIO MBIIIJIEHUS! IPU OCBOCHUM 3HAHUI: PAcKpbIBaThb CMBICI
XUMUYECKUX MOHATUHM (BBILAEIATh MX XapaKTepHble NPU3HAKM, YCTAaHABJIMBAaTh B3aUMOCBS3b C JAPYIrMMHU
MOHATHUSIMH ), UCIIOIB30BATh MOHATUSA ISl OOBSICHEHUS OTJENbHBIX (DaKTOB U SIBICHUH, BEIOMPATh OCHOBAHUS H
KPUTEPUH Ul KIACCU(PUKALMM XUMHUYECKUX BELIECTB MU XUMHUYECKUX pEaKIHil, yCTaHaBIMBATh MPUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXJy OOBEKTaMU H3yY€HUS, CTPOUThH JIOTUYECKUE PpACCYXACHUS (MHIYKTUBHBIE,
JIeTyKTUBHBIE, 110 AHAJIOTUH ), 1€1aTh BBIBOABI U 3aKJIIOYCHUS;

YMEHHE IIPUMEHSTh B IPOILECCE TO3HAHUS MOHATUS (IPEIMETHBIE U METAPEAMETHBIE), CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, MCIIOJIb3YEMbIE B XUMHHU, IPE0OPa30BbIBATh IIMPOKO IPUMEHSEMbIE B XUMUHU MOJIEIIbHBIE
MPEJICTAaBICHUS] — XMMHUYECKUN 3HaK (CMMBOJI 3JIEMEHTA), XUMHUYecKas (opMmyia U ypaBHEHHUE XUMHUYECKOU
peakIMM — TpU pPEUIeHWH Yy4eOHO-NO3HaBaTENbHBIX 3aJad, C Y4ETOM OSTHUX MOJICNBHBIX MpPEeACTaBICHUN
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKK HM3y4aeMbIX OOBEKTOB — XMMMUYECKHUX BEILECTB M
XMMHUYECKUX PEAKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHbIE CBSI3M M IPOTUBOPEUHS B
M3Y4aeMbIX MPOLIECCaxX U SBICHUSX.

ba3oBble uccienoBarebCcKue AeHCTBHA:

YMEHHE UCIOIb30BaTh MTOCTABIEHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MIO3HAHMSI, a TaKXKe B KAUeCTBE
OCHOBBI /1151 POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHUH;

MpUOOpETEHNE OMbITA M0 IUIAHUPOBAHHIO, OPraHU3AIMKM U MPOBEJIECHUIO0 YUEHUYECKUX AKCIEPUMEHTOB,
yMeHHe HalOJoJaTh 3a XOJ0M Ipolecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €0 Pe3ynbTaT, (HhOpMyIHUpOBaTh
0000IIEHNsT M BBIBOJABI MO peE3yjibTaTaM IPOBEAEHHOTO ONbITA, MCCIENI0BAaHUS, COCTaBISATH OTYET O
NpojieTIaHHO paboTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAJIU3UPOBATh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUIOB U (hopm
MpPE/ICTaBICHMS], TMOJYy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa XHUMHUYECKOTO
CoJlep>KaHusl, CIpaBOYHbIE MocoOus, pecypchl VHTepHETa), KPUTUYECKH OIICHMBATh IMPOTHBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TPUMEHSATh pa3IMyHble METOAbl M 3alpochl INpU TOUCKE U oTOOope HH(popMalMU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJIS BBIIOJHEHUS Yy4YeOHBIX M TO3HABATEIbHBIX 3a]ad
OIpeIeNIEHHOTO THUIMA, MPUOOpEeTeHNe OMbITa B 00JACTH MCMOIb30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIaJeHUE KYJIbTYPOH AaKTUBHOTO HCIIOJIb30BAHUS  PA3JIMYHBIX IOMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMpPATh ONTUMalbHYI0 (OopMy MpeacTaBIeHHs HHGOpPMAIMM W WILIIOCTPHPOBATH
pelaeMble 3a/1a4M HECJIOKHBIMU CXEMaMH, InarpaMMaMu, IpyTUMU (opMaMu IrpapuKu U UX KOMOUHAIUSMU;

YMEHHUE HCIIOJIb30BaTh W AaHAJIM3UPOBATh B Tpolecce Y4eOHOH M HCCIEA0BATEIbCKOW AEATEIbHOCTU
MHGOPMALIKIO O BIMSHUU IPOMBIIIJIEHHOCTH, CEJICKOTO XO35HCTBA U TPAHCIOPTA HA COCTOSIHUE OKpY’Karollen
IIPUPOJHOM CPEIBI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

YMEHHUS 3a7laBaTh BOMPOCH (B XOj€ AMaiora u (WiM) AUCKYCCHH) IO CYIIECTBY OOCYXIaeMOW TEeMBI,
(GbopMynMpOBaTH CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOH 3a/1auu;



YMEHHUS MPEJCTABIATh TOJYUYECHHbIE PE3YNbTaThl I103HABATEIbHOM JESITENIBHOCTU B YCTHBIX U
MACBMEHHBIX TEKCTaX; JeNaTh MPE3EHTALUI0 pPE3yIbTaTOB BBINOJHEHNUS XWMHYECKOrO JSKCIEpPUMEHTa
(;1abopaTopHOro OmbITa, TA00PATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MPOCKTA);

yMEHHS y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHMUKAMM B COBMECTHOM IIO3HABATEIbHOW U
MCCIIEIOBATEIBCKON IEITEFHOCTH MPU PELICHUH BO3HUKAIOIIMX MPoOIeM Ha OCHOBE y4€Ta OOLIMX UHTEPECOB
U corjlacoBaHusl mo3uiuii (o0cyxaeHusi, 0OMEH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOPIUHAIUS COBMECTHBIX
NeWCTBUH, ONpeie]IeHne KPUTEPUEB TI0 OLIEHKE KAueCTBa BHIMIOJIHEHHOW PabOThI U IpyTHE).

PeryasiTuBHble YHHUBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE  CAMOCTOATEIBHO  ONPENENSATh  LENU  JCATEIbHOCTH, IJaHUPOBaTb,  OCYLLECTBIISTH,
KOHTPOJIMPOBaTh M TMpPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIbHOCTh, BBIOMpATh Haubojee
3¢ deKTUBHBIE CHOCOOBI pEHIeHHsT Y4YeOHBIX M IMO3HABATEIbHBIX 33/1a4, CAMOCTOSTENBHO COCTABIATH WU
KOPPEKTUPOBATh MPEIOKEHHBIN aJrOPUTM JIEUCTBUI MPU BBINOJHEHUH 33JaHUM C YYETOM IMOITYyYEHUs HOBBIX
3HaHUH 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIHIX, OLEHUBATh COOTBETCTBUE MOIYyYEHHOTO Pe3ysbTaTa
3asBJICHHOM 1IeJIM, YMEHHUE UCIO0JIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, IPEIaraéMble B YCIIOBUU 3aaHUM.

HNPEIMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHIO O0053aTEIBHOTO COJCPKAHUS, YCTAaHOBJICHHOTO
naHHoOW (enepanbHO pabouel MPOrpaMMOl, BBIIENSIOT: OCBOSHHBIE OOYYAIOIIMMHUCS Hay4dHble 3HAHMUS,
YMEHHUS U CIIOCOOBI ACWCTBUH, CrIEU(pHUECKUE ISl TIPEAMETHON 00IacTH «XUMUS», BUABI IEATEILHOCTH TI0
MOJIYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpPETaly, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX U
HOBBIX CUTYaIUsX.
K xonmy oOydeHus B 8 KJjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE MOJIKHBI OTpa)kaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:
® PpACKpbIBATH CMBICI OCHOBHBIX XHMHMUYECKMX IMOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUU 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOJHOPOIHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAs M MOJIEKyJsipHas Macca, KOJWYECTBO BEIECTBAa, MOJb, MOJSpHAs macca,
MaccoBasi J0JII XUMHUYECKOIO JJIEMEHTa B COCIMHEHHMH, MOJSAPHBIA OO0BEM, OKCHA, KHUCIOTa,
OCHOBaHHUE, COJIb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas peaKius,
KJaccu(uKalus peakUuil: peakluu COEAUHEHUS, PEeaKIHMM pPAa3JIOKEHUs, PEeaKLUUu 3aMelleHHs,
peakuuu obOMeHa, PK30- U IHAOTEPMUYECKUE pEeaKlUHu, TEIJIOBOM 3(QexT peakiuuu, spo aToMma,
JIEKTPOHHBIN CJIOM aroma, aTOMHas OpOWUTallb, pPaguyCc aToMa, XUMHYECKas CBs3b, IMOJISIpHAs U
HEMNoJIsipHasi KOBaJEHTHas CBS3b, MOHHAs CBsI3b, MOH, KAaTMOH, aHMOH, PAacTBOP, MaccoBas 0
BellecTBa (MIPOLEHTHAs KOHLIEHTPALHs) B pacTBOPE;
® WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHSITHM U NPUMEHSTh STU TOHATHUS INPHU
OINMCAaHUU BEIIECTB U UX MPEBPALLEHUM;
® UCMOJNb30BAaTh XUMHMYECKYIO CHMBOJIUKY [UIS COCTaBieHUS (OpMyn BelIECTB U ypaBHEHH
XUMHUYECKUX PEAKIUH;
® ONpeneNsiTh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb OKHUCICHHS
9JIEMEHTOB B OWMHApHBIX COEJUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONPENEIEHHOMY KIaccy
COeUHEHNI 1o QopMmyiam, BUI XMUMHUYECKON CBSI3M (KOBaJleHTHasi U MOHHAs) B HEOPraHMYECKHUX
COEIMHEHUSX;
e packpseiBath cmbica Ilepmoanueckoro 3akona J[. M. MeHneneeBa: T€MOHCTPUPOBATH IOHMMaHHUE
MEPUOINYECKON 3aBUCMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT WX MojoxxkeHus B [lepronnueckoi
CHUCTEME, 3aKOHOB COXPAaHEHHUs MacChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOTajpo;
® ONUCHIBaTh M XapakTepu3oBaTh TaOnuuHyto ¢opmy Ileproanueckoil cHCTEMBl XUMHYECKUX
9JIEMEHTOB: pa3jnyaTh MOHATUS «rJaBHasg noarpynna (A-rpynma)» u «nobounas noarpynna (b-
TpyIIa)», Majible U OONBIINE MEPHOJIbI, COOTHOCUTh 00O3HAYCHHsI, KOTOPbIE MUMEIOTCS B TaOJHUIlC
«Ilepuognueckas cucrema xumuueckux odnemeHtoB J[. WM. Mengeneesay ¢ 4YHCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsil Aapa, oOlee 4ucio
ANEKTPOHOB U PacNpeAeIeHUE UX TI0 AIEKTPOHHBIM CIIOSIM);
e iaccu(UUUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMUYECKHUe BEIIeCTBA, XUMUYECKUE peakuuu (1o
YUCITY ¥ COCTABY YYACTBYIOIIUX B PEAKIIUU BEUIECTB, IO TEIIOBOMY SO PeKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIJIACCOB,
MOATBEPK/Ias ONMUCAHHWE MPUMEPAMU MOJICKYISPHBIX ypaBHEHUH COOTBETCTBYIOIIUX XUMHYECKUX
pEeaKInii;

MIPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX KAa4€CTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKAHHUS XMMUYECKHUX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSX;

BBIYHCIISATh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JeMeHTa Mo (opMylie COSIMHEHHs, MAacCOBYIO JIOJNIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIHH;

MIPUMEHSITh OCHOBHBIC ONEPAIMU MBICIUTEIBHON JEATETbHOCTH — aHAIW3 M CHHTE3, CpaBHEHUE,
00001IeHNe, CUCTEMATH3AIUI0, KIACCH(PUKAIIUIO, BBISIBJICHUE MPHUYWHHO--CICCTBEHHBIX CBS3CH —
JUTSL U3YYEHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIMIA, ECTECTBCHHO-HAYYHbIC METO/IbI TO3HAHUS —
HaOII0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIH );

CIICZIOBATh MMPABHUIIAM ITOJIb30BaHUSI XUMHUECKOU MOCYI0H U 1ab0paTopHbIM 000pYIOBaHUEM, a TAKKE
npaBUjaM oOpalleHus] C BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHSMH IO BBITIOJHCHHUIO
ma00pPaTOPHBIX XUMHUYECKHX OIBITOB [0 TOJIYYCHHIO W COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(BOomOpoAa ® KHCIOpOJa), MPUIOTOBICHHIO PACTBOPOB C ONPEACIEHHOH MaccoBOW JoJei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH U  TPOBOJUTH XHMHYECKHE OKCIEPHUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB IHIEIIOUEH M KUCIOT C TIOMOIIBI0 HHIUKATOPOB (JakMyc, GeHondraienH,
METUJIOPAHXK U APYTHE).

K koHny oOyueHuss B 9 kiacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTb
c(OPMHPOBAHHOCTH y O0YHAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX NMOHATHHA: XUMUYECKHM DJIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BELIECTBO, BAJIECHTHOCTb, JIEKTPOOTPHULIATEIBHOCTD,
CTETIeHb OKUCIICHUS, XMMHYECKasi PEaKIysi, XUMUIECKasi CBS3b, TEIUIOBOW A(PQPEKT peaKiyu, MOJb,
MOJISIPHBI  00BEM, pacTBOp, SJEKTPOJIUTHI, HEIIEKTPOJIUTHI, 3JNEKTPOJIUTUYECKAS JAUCCOLUALIMS,
peakiuyu HMOHHOIO OOMEHa, KaTajau3aTop, XMMHYECKOe paBHOBecue, oOpaTHMMble U HeoOpaTUMbIe
peaKkuu, OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, OKUCIUTEb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTb, XUMHUYECKas CBA3b (KOBaJleHTHas, WOHHas,
MeTaJuIn4ecKas), KpucTajulnyeckasi pemeérka, KOppo3us METauIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKOMH
peakuuu, npeaeabHo nonyctumas konuentpanus [1/IK Bemectsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKMX INOHATUN W MPUMEHATH ATH IHOHITHUS IPH
OIMCAaHNU BELIECTB U UX NPEBPALLEHUN;

UCIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIMKY JUIS COCTaBlieHUS (OpMyJ BEIIECTB U ypaBHEHHI
XUMHYECKUX PEAKIINI;

OIIPEAEIATH BAJICHTHOCTh U CTENEHb OKUCIECHUS XMMUUECKHUX DJIEMEHTOB B COCIMHEHUAX Pa3InYHOIO
COCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K ONpEeAeNEHHOMY KJIacCy COEIUMHEHHH mo Qopmynam, B
XUMHUYECKOH CBSI3U (KOBaJIEHTHAs, HOHHAsI, METAIJINYECKasl) B HEOPTaHUUECKUX COEAMHEHUSX, 3aps]
MOHA IO XUMUYECKOH (GopMylie, XapakTep cpe/ibl B BOJAHBIX pacTBOpPaxX HEOPraHWUYECKUX COEAUHEHUH,
THUI KPUCTAJUTMUECKOHN pelIETKN KOHKPETHOTO BEIIECTBA;

packpsiBath cMbici [lepuonmyeckoro 3axkona J[. M. MenzaeneeBa M JE€MOHCTPUpPOBATh €ro
MOHMMAaHMUEe: ONUCBhIBATh U XapakTepu3zoBaTh TabmuunHyto ¢opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX OJJIEMEHTOB: pas3uyaTh MOHATHS «rjiaBHas mnoarpynmna (A-rpynma)» M «1o0o4yHas
noarpynna (b-rpynmna)y», manbsie u OosblINE MEPUO/bI, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIOTCS
B TEPHOJMYECKON TalyuIe, C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHMS aTOMOB XHWMHYECKUX
AJIEMEHTOB (COCTaB U 3aps] sijipa, o0liee Ynciao IEKTPOHOB U PaCIpesiesieHHe UX MO 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB 3JIEMEHTOB M MX COCJUHEHUH B
Ipesieaax MajbIX IEPUOJOB U INIABHBIX IMOATPYII C YYETOM CTPOCHHUS UX ATOMOB;

KJ1accu(UIIUPOBaTh XUMHUYECKUE 3JIEMEHTHl, HEOPTaHUYECKUE BEUIECTBA, XMMHUYECKHE peakuuu (o
YHUCIy ¥ COCTaBy Y4YacTBYIOIIMX B PEAaKLUUHU BEILECTB, MO TEIUIOBOMY 3(PQeKTy, Mo H3MEHEHHUIO
CTEINEHEHN OKUCIIEHUS] XUMUUYECKUX AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIINE U CIICHU(PUUECKUE XUMHUUECKUE CBOMCTBA MPOCTHIX U CIOKHBIX
BELIECTB, MOATBEP)KJas ONHUCAHUE IPUMEPAMU  MOJEKYJISAPHBIX M  HOHHBIX  ypaBHEHUI
COOTBETCTBYIOINX XUMUYECKUX PEAKIUM;



® COCTaBJIATb YPAaBHEHHUS SJICKTPOJUTHUYECKOM OUCCOLMALMU KHUCJIOT, LIEJIOYEH U COJIEH, NOJIHBIE U
COKpaléHHbIE YpaBHEHHS pEakiuii HOHHOTrO OOMEHa, YpaBHEHMSI PEaKIUi, MOATBEPIKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;

® DPacKpbIBATh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHUI TMOCPEICTBOM COCTABJICHUS
AJICKTPOHHOTO OajaHca 3THX PEaKIIHii;

® [IPOTHO3UMPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOKHOCTH NPOTEKAHMS
XMMHYECKHUX MTPEBPALLCHUIN B PA3JIMYHBIX YCIOBUSAX;

® BBIYUCIATh OTHOCUTEJIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIHO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XUMHUYECKOTO JJIEeMEeHTa 1o ¢GopMyse COSIUHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOpE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKIuH;

e CoOdI0JaTh MpaBHiIa MOJL30BAHKS XMMUYECKOHN MOCYI0N 1 TaOOpaTOPHBIM 000OPYIOBAaHUEM, a TAKKE
nmpaBujia OOpalieHuss C BEHIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH TI0 BBIIOJHEHHUIO
1a0b0PATOPHBIX XUMUYECKHX OTBITOB 1O MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

® [IPOBOAUTH PEAKLIMH, MTOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEUIECTB: PACIIO3HABATH
OTIBITHBIM TTyTEM XJIOPUA-, OPOMUJI-, HOTUA-, KapOoHaT-, ¢pocdar-, CHIMKAT-, CyIb(ar-, THIPOKCH/I-
HOHBI, KATUOHBl aMMOHHUSI U MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILIECTB;

® [IPUMEHSTH OCHOBHBIE OIEpPAllUM MBICIUTEILHON JAESATEILHOCTH — aHallu3 U CUHTE3, CpPaBHEHUE,
00001IIeHNe, CHCTEMAaTU3allui0, BBIABICHUE MPUUYMHHO-CICACTBEHHBIX CBSI3ed — Ui H3y4eHUS
CBOMCTB BEIIECTB U XMMHYECKUX PEaKIIUi, €CTECTBEHHO-HAYYHbIE METO/bI MTO3HAHUS — HAOJIIOICHHE,
U3MEPEHHE, MOJICITMPOBAHNE, SKCTICPUMEHT (PEaIbHBIA U MBICIICHHBIN ).

Bocnurare/ibHbIN NOTEHIHMAJ ITPEAMETA «XUMUS» Peaiu3yeTcsl 4epes:
— TMpPUBJICYCHHE BHUMAHUS OOYYAIOIIUXCS K IIEHHOCTHOMY AacleKTy H3ydaeMbIX Ha YpOKax SsIBICHUH,
OpraHU3aIMI0 UX PadOTHI C MOJTYYaeMOM Ha YpPOKE COIMAIbHO 3HAYUMOW WH(OpMaIeit — HHUITMUPOBAHKE €€
00CYXIEeHHsI, BBICKA3bIBaHUS OOYYAIOIIMMHCA CBOETO MHEHHS IO €€ IOBOJY, BHIPAOOTKH CBOETO K HeEW
OTHOIIEHUS;
— JIEMOHCTpAlHi0 OO0y4YarouMMCsl MPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEACHUS, TMPOSIBICHUS
YEJIOBEKOTIO0US U TOOPOCEPACYHOCTH, YePe3 TOI00P COOTBETCTBYIONIUX 3aJaHUN;
— MpUMEHEHHEe Ha YpOKaX MHTEPAKTHUBHBIX (opM paboThl ¢ OOydYaIONIUMUCS: WHTEIJICKTYalIbHBIX WID,
CTUMYJIUPYIOIIUX TO3HABATEIHHYI0 MOTHBAIIMIO OOYYarOUIUXCs; JAUCKYCCHM, KOTOpBHIE JAIOT OOYyYarolmuMCs
BO3MOXKHOCTH MPUOOPECTH OMBIT BEACHUSI KOHCTPYKTHUBHOTO AUANIOTa; TPYMIOBOM paboThl Wi paboTHI B apax,
KOTOpPBIE ydaT 00ydaroIIuXcsi KOMaHIHON paboTe U B3aUMOACHCTBHUIO C IPYTUMHU 00yUYatOIIUMHUCS;
— VHUIMHPOBAHUE WM TOAJIEPKKY HCCIENOBATEIbCKON JEATENIbHOCTH OOYYarOIIUXCS B paMKax peajan3anuu
MMH WHJVMBHAYAIBHBIX U TPYIIOBBIX HCCIEIOBATEIbCKUX MPOEKTOB, YTO JACT OOYJArOIIUMCS BO3MOXHOCTh
MpUOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHUS TEOPETUYECKOM TMPOOJIeMbl, HaBBIK TE€HEPUPOBAHUS H
oopMIIEHUS COOCTBEHHBIX HJICH, HABBIK YBAXUTEIHHOTO OTHOIICHHS K UYXHM UM, O(OPMICHHBIM B
paboTax Apyrux UccleaoBaTeNield, HaBbIK MyOJUYHOTO BBICTYIUICHHS MEepe]] ayIuTOprei, apryMEeHTUPOBAHUS U
OTCTaWBaHUs CBOEH TOYKH 3PCHHS.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC

Ne HaumenoBanue pasgenoB u | KoaudectBo yacos

n/n TeM MPOrpaMmMbl BCEro Kontp. paxr. JuekTpoHHbIE (UG POBbIE)

padoThI padoThI oOpa3oBaTe/ibHbIE pecypchl

Pasznea 1. [lepBoHayanbHble XMuMUYecKUe NOHATHSA (20 4)

1.1 | Xumus — BakHas 001acTh bu6nuoreka [IOK
€CTECTBO3HAHHUS U 5 2 https://m.edsoo.ru/7f41837c¢
MIPAKTHUYECKOU IeATEIbHOCTH
YyeJIoBeKa

1.2 | BemecTBa 1 XUMHYECKHE 15 1 bu6nuoreka [IOK

peaKknuu

https://m.edsoo.ru/7f41837¢c

Pasznen 2. BaxxHeliimue npejacTaBuTe/ i HEOPraHUYeCKUX B

emectTB (30 4)

2.1 | Boznyx. Kucnopon. [onsitue 6 bubnmnorexka HOK

00 oxcuax https://m.edsoo.ru/7f41837¢c
2.2 | Bogopon. [lonsitie o kucmorax 1 bubnnorexka HOK

U COJISIX 8 https://m.edsoo.ru/7f41837c
2.3 | Bona. PactBopsl. [lonsTue 06 5 1 1 bu6nuoreka [IOK

OCHOBaHHMSIX https://m.edsoo.ru/7f41837¢c
2.4 | OCHOBHBIE KJIACCHI 11 1 1 bu6nmoreka [IOK

HEOPraHWYECKUX COCIMHEHUN

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

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux iementon /1. U.
MemnaesieeBa. CTpoenne aToM0OB. XUMH4YecKasi CBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (15

1)

3.1 | [lepuoanyueckuii 3aK0H U bu6nuoreka [IOK
[lepnonnyeckas cucrema https://m.edsoo.ru/7f41837c
XUMHYECKHUX deMeHTOB /JI. . 7
MenneneeBa. CTpoeHne aToMa

3.2 | Xumuyeckas CBSI3b. bubmmoreka [IOK
OKHUCIIUTENLHO- 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKITUU

PezepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YUACOB 68 4 5
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9 KJIACC

Ne HaumenoBanue pasgesnoB u | KoaudecTtBo yacos

n/n TeM MPOrpaMMbl BCEro Konrp. Ipaxr. JuiekTpoHHbIE (HUGpPOBHbIE)

padoThI padoThI oOpa3oBaTe/ibHbIE pecypchl

Paszgea 1. BemecTBo n xummnueckue peakuuu (17 4)

1.1 | [loBTOpenue u yriybnaeHue bubmmoreka [IOK
3HAaHUN OCHOBHBIX Pa3/ciiOB 5 1 https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca

1.2 | OcHOBHBIE 3aKOHOMEPHOCTHU 4 bubmuoreka [JOK
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XMMHYECKUX PEAKIUI

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

1.3

DIIEKTPOIUTHYECKAS
auccouranusa. XUMUYECKUe
peaklyu B pacTBOpax

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Pa3nen 2. Hemera/uibl 1 UX coeinHeHud (25 )

2.1 | OOmas XxapaKTepUCTHKA bubmuorexa [JOK
XUMUYECKHX 37eMeHTOB VIIA- 4 https://m.edsoo.ru/7f41a636
rpymibl. ['ajgoreHs

2.2 | O0mas XxapaKTepucTuKa 6 bubmmoreka [IOK
XUMHAYECKHX 371eMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u e€ coeAMHEHUs

2.3 | Obmas xapakTepucTHKa 7 bubnmnoreka HOK
XUMHAYECKHX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpynmnsl. A30t, hocdop u ux
COCITUHCHUS

2.4 | O0mas XxapaKTepucTuKa 8 bubnmnorexka HOK

XuMHueckux 3iieMeHToB IV A-
IpyHNIbL. YTIEpoa U KPEMHUN U
HUX COCIUHEHUSI

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

Pa3nen 3. Merayuibl u ux coeqnnenus (204)

3.1 | O0mue cBOMCTBA METAILIOB 4 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

3.2 | Baxkueiinme MeTauIbl U UX bubnnoreka IIOK
COEMHEHHS 16 https://m.edsoo.ru/7f41a636

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa (3 1)

4.1 | BemrecTBa 1 MaTepHasl B 3 bu6nunoreka [IOK

YKU3HU Y€I0BEKA https://m.edso00.ru/7f41a636
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68
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INOYPOYHOE IINTAHUPOBAHME

8 KJIACC
Ne Tema ypoxa Kolln9ecTEo DJIeKTpOHHbIe UG pPOBbIE
n/n o0pa3oBaTe/ibHbIE pecypchbl
4acoB
Pasnea 1. [lepBoHayajibHble XUMUYECKHE TIOHATHS 20
1 IIpenmer xumuun. Poiab XuMHUM B KU3HU YEIIOBEKA. 1 bubmuoreka [JOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUU 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
e leadmr P T
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 Uwucreie BemecTBa U cMecH. CriocoObl pa3aesieHus 1 bubnmoreka [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 Ipaxmuyeckas paboma Ne 2 «Pa3nenenue cmeceit 1 bubnunoreka [JOK
(Ha MpUMepe OYMCTKH MOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
bubnmoreka [JOK
6 ATOMBI H MOTIEKY I . https://m.edsgj.ru/fdeZaGc
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) 1 bubmmorexa [IOK
XHMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U CIIOXKHBIC BEIIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 BH6H_HOTeKa IOK
https://m.edsoo.ru/ff0d2d50
o e e o 10K
S LOMOHTOR https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS 1 bubmuoreka [JOK
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO 3JIEMEHTA B 1 bubmuoreka [JOK
COC/IMHCHUU https://m.edsoo.ru/ff0d350c
13 KonugectBo BemectBa. Moabs. MomnsipHas Macca 1 Eggi?/ﬁéezzgﬁﬁlfm 45230
14 DdU3NYECKNe U XUMUYECKUE SIBJICHUS. X UMUYECKas 1 bubmuoreka [JOK
peaxius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ ycaoBUs NPOTEKAHUS XUMUYECKUX 1 bubnuorexa [JOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MaCChl BEIECTB. XUMHUECKUE 1 bubmuoreka [JOK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus Kkoan4decTBa, MacChl BEIIECTBA MO 1 bu6mmorexa [IOK
YPaBHEHHUSIM XMMUYECKUX pEaKIHii https://m.edsoo.ru/ff0d5708
18 Knaccudukanmsi XaMUUeCKUX peakinii 1 bubnuoteka [JOK
(coemuHEeHMUS, Pa3JIOKCHHUS, 3aMEIIICHHsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIH-IHIIUKIIONEIUCT. 1 bubnuorexa [IOK
O06001IeHrE U cUCTEMATU3ALNS 3HAHAMN https://m.edsoo.ru/ff0d40c4
20 KonTpoasnas padora Nel o teme «BenectBa u 1 bubnuotexka [JOK
XUMHUYCCKHE PEAKIIUNY https://m.edsoo.ru/ff0d4290
Pa3nes 2. BaikHelimme npeacTaBuTe Il HEOPraHHYECKHUX 30

BellleCTB
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Bo3ayx — cMmech razon. CoctaB Bo3ayxa.

but6mmoreka [JOK

21 Kucnopony — sneMeHT u npoctoe BemectBo. O30H https://m.edsoo.ru/ff0d448e
| oo s mamerene ol o Bsmorea 10K
’ ' https://m.edsoo.ru/ff0d4614
OKCHIaX
23 Crioco0bI MOTy4eHUs KHCIOpOo/ia B JTA0OpaTOpUU 1 bubnmoreka [JOK
IPOMBIIIICHHOCTH. [IpuMeHeHne KKUCcaopoaa https://m.edsoo.ru/ff0d497a
e | T oo amorelptmm. .,
’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYUECKUX PEAKIIUIX
o5 TormmBo (HedTh, yroib 1 MeTaH). 3arpsi3HEHHE bubmumorexa [IOK
BO3/yXa, CIIOCOOBI €ro MPEI0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
[TpakTrueckas padora Ne 3 o teme «llomydenue u bubmuotexka [JOK
26 z .
cOOMpaHue KMCIOPOa, U3YUCHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Boxopon — 35eMeHT 1 IpoCTOE BELIECTBO. bubmmorexa [IOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusznyueckue 1 XUMUYECKHE CBOWCTBA BOAOPO/A. bubmmoreka [IOK
[Tpumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJIAX bubimorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTydeHus BOAOPO/Ia B 1TaO0OpaTOpHH bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
31 Ipaxmuyeckas paboma Ne 4 o Teme «llonyuenue bu6mmoreka [JOK
U coOMpaHue BOIOPO/Ia, H3YUYECHHE €r0 CBONCTBY https://m.edsoo.ru/ff0d4f42
. N bubnuotexa [JOK
32 Momnspasiii 006EM ra3oB. 3akoH ABOTaapo https://m.eds00.ru/ff0d542e
o | omeree G ke e v B 10K
. https://m.edsoo.ru/ff0d55a0
00BEMY
3 powum s oonost sakons oGhEmY omHomeri BuGorea LIOK
https://m.edsoo.ru/ff0d5708
ra3oB
35 duznueckre 1 XUMHUYECKHE CBOMCTBA BOJIBI bubnmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubnmoreka [JOK
36 CocraB ocHoBanwuii. [TonsTHEe 00 HHIUKATOpaX https://m.eds00.ru/ff0d59e2
B Kak pacTBopuTeb. HacklieHnasle u
37 Hé)IiI:c;meijI:LIeofl))aCTe;IopLI als/lagf:eoBaﬁ ;onsi bubmmorexa LJOK
' https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
(]
B dlpmorossene pacropos ¢ ompercao uGmorexa LIOK
. N . https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH paCTBOPEHHOTO BEIIECCTBAY
39 KonTpoasnas padora Ne2 o teme «Kucnopos. bubmuoteka [JOK
Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KiaccuduKaIys, HOMEHKIIATypa bubmorexa [IOK
' ’ ’ https://m.edsoo.ru/ff0d664e
a1 [TonyyeHue u XMMHUYECKUE CBOMCTBA KUCIOTHBIX, bubnuorexa [IOK
OCHOBHBIX U aM(POTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue n XuMu4YeCKrue CBOMCTBA OCHOBAaHUM bubnmoreka [JOK
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https://m.edsoo.ru/ff0d67ca

44 Kucnortsl: coctas, knaccudukanus, HOMEHKIATypa 1 bubmorexa HOK
’ ’ https://m.edsoo.ru/ffOdfee2
45 [Tomy4yeHue u XUMHUYECKHE CBOMCTBA KHCIIOT 1 bubmotexa [IOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI 1 bubmuoteka [JOK
MOJIYYCHHUS, XHMHUECKUE CBOMCTBA https://m.edso0.ru/00ad9474
Ipaxmuyueckas paboma Ne 6. Penenue
47 31iznepHMeHTaanmx 3aga4 o reMe «OCHOBHBIE 1 Eubmioreka LOK
. https://m.edsoo.ru/00ad9b7c
KJIACCHI HEOPTaHUYECKUX COCTUHCHUIN
48 ['eneTnueckas CBsI3b MEXKIY KJacCaMHu 1 bu6mmoreka [JOK
HEOPraHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 Bnbimorexa LOK
https://m.edsoo.ru/00ad9ch?2
Kontpoabnas padora Ne3 no teme "OCHOBHBIE bubnnoreka [JOK
50 s 1 .
KJIACChl HEOPTaHUYECKUX COCTUHCHHIM https://m.edsoo.ru/00ad9ela
Pa3nea 3. Ilepuoauyeckuii 3akon u Ilepuoguyeckas
cucreMa XuMH4Yeckux jemenToB . M. MeHnaeneeBa. 15
CtpoeHue aToMoB. XuUMu4eckas cB3b. OKUCIUTEIBHO-
BOCCTAHOBHTEJIbHbIE peaKIIUN
IIepBEIe MOMIBITKH K ApUKALUNA XUMHAYECKAX
51 3JIeeF1)\/[eHeT01§) . HOHHTI/IJ::a((): (i“p%)/nnzg CXOIHBIX = 1 Bnbimorexa LOK
https://m.edsoo.ru/00ad9ffa
3JIEMECHTOB
52 [lepuoauueckuii 3axkon u [lepuoanueckas cucrtema 1 bubnuorexa [JOK
XUMUYECKHX deMeHToB J]. 1. Menneneena https://m.edsoo.ru/00ada52c
53 [Tepuonsl, TpymIIbL, MOATPYIIIBI 1 bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. COoCTaB aTOMHBIX SIJIEP. 1 bubnuotexa [JOK
H3oTomb! https://m.edsoo.ru/00ada342
o | e e oo sy | B oK
T https://m.edsoo.ru/00ada6bc
MengeneeBa
XapakTepruCcTHKa XUMHUYIECKOT MEHTA TI0 €T
56 H(?JE)(?)KC?I/IKC) B l'?epnonnggc:c)o; ZJ;I(ZTeeMeaI[ (;/Ie ° 1 bubmmorexa [TOK
T https://m.edsoo.ru/00ada824
Menpaeneena
HaueHwre [Ileproandeckoro 3akoHa I Pa3BUTHS
57 ia;mi u ipafgn(l)ci I[e CI/I0 h(/)IGS}?z[gn:eﬂBn—p;iéHHﬁ 1 bubmmorexa [TOK
e ’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpakIaHuH
58 DJIEKTPOOTPUIIATETLHOCTh ATOMOB XMMUYECKUX 1 bubnuorexa [JOK
AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Howwast xumideckas cBis 1 https://m.edsoo.ru/00adac34
60 KoBaneHTHast mossipHasi XUMUYECKas CBSI3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HeMOMsIpHAS XUMHYECKas CBS3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab9
bubmmoreka [JOK
62 Crenexy okucIeHus 1 https://m.edsgj.ru/OOadanB
63 OKHUCITATETbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubmorexa LHOK
https://m.edsoo.ru/00adb076
64 OKUCIHUTENN U BOCCTAHOBUTEIHN 1 bubnmoreka [JOK
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65 KonTpoasnas padora Ne4 rio teme «CtpoeHue 1 bubnuoreka [JOK

atoma. XMMHYECKAs CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O00011I€HNE U CUCTEMATH3AIHA 1 bubmumorexa [IOK

3HAHHH https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3aAIINS 1 bu6mmoreka [JOK

3HAHUU https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIil ypok. O000IICHNE H CHCTEMATH3AINS 1 bu6mmoreka [JOK

3HAHUU https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Ne i/m Tema ypoka Kosm4yecTBO  DyleKTpOHHBbIE HU(POBLIE
JacoB o0pa3oBaTejibHbIE PeCypChl
Pa3jen 1. BemecTBo H XUMHYecKHe peaKIIuu 17
1 [lepuoanueckuii 3akoH. [lepuoauueckas cucrema 1 bu6nmoreka [IOK
xuMHu4eckux 3nemenToB JI. . Menzeneea https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubmmoreka [JOK
XUMHYECKHX 3JICMEHTOB IEPBBIX TPEX MMEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xumuueckoii CBSI3U U THIIBI 1 bubnunorexa LIOK
KPUCTAJLIHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontpoabsnas padora Nel no treme «lloBTOoOpenue
) U yriyOJieHue 3HaHUI OCHOBHBIX pa3/IesioB Kypca 1
8 xiracca»
6 Kitaccupukanusi XMAMUYECKHX PEAKIIHHA 110 1 bubmmorexa [JOK
pa3IMYHBIM [IPH3HAKAM https://m.edsoo.ru/00adbcb0
7 Homse o rovarertnt n roreporomment ;  bubmorexaLlOK
https://m.edsoo.ru/00adbe9a
peaKImsIX
o lommeommnempmo us i 0K
https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMHUYECKOTO PaBHOBECHS
9 OKHCITUTEITEHO-BOCCTAaHOBUTEIIBLHBIC PEAKITHH 1 bubnmorexa [IOK
https://m.edsoo.ru/00adcade
10 Teopust 31eKTPOTUTHUECKOMN TUCCOLMALINN. 1 bubmmnoreka HOK
CuJibHBIC U CITA0BIC AIIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HoHHBIE ypaBHEHUS peak i 1 bubmorexa LHOK
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KMCIIOT U OCHOBAHUM B
12 CBETE MPEACTaBIECHUIN 00 3JIEKTPOIUTHUECKON 1 bubmorexa HOK
https://m.edsoo.ru/00add5d8
JIACCOLIMAIIAN
| e oy e { S K
https://m.edsoo.ru/00add8b2
JIACCOLIMAIIAN
. bubmuorexa [IOK
14 Honsmue o runpommse coneit . https://m.eds0o.ru/00add9d4
N but6mmoreka [IOK
15 O00011IeHNE U CUCTEMATU3ALUs 3HAHUN 1 https://m.edsoo.ru/00addd12
16 Ipakxmuueckas paboma Ne 1. «Pemenue 1 bubmuotexa [IOK
AKCIIEPUMEHTATBHBIX 3a/1a4 https://m.edsoo.ru/00addbfa
[1]
17 ffg;:;%gz:;qiigg;;ﬁfoﬁ;zﬁ; XuMnyeckue 1 Bubmuorexa HOK
' https://m.edsoo.ru/00addecO
peaKkiuu B PacTBOPAX»
Pa3znea 2. HemeTa/sibl 1 UX COeIMHEHUS 25
OO01mas XxapaKTepUCTHKA ralOreHOB. XUMUYECKHE bubnmoreka [JOK
18 . 1 .
CBOWCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. ComnsiHast KUCJIOTa, XUMHYECKUE 1 but6mmoreka [IOK

CBOMCTBA, ITOJIy4YEHUE, IPUMECHEHUE

https://m.edsoo.ru/00adel104
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Ipakmuuecxas paboma Ne 2 o teme «llonyuenune bubnuorexa [JOK
20 . o )
COJISIHOW KUCJIOTBI, H3y4eHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Brpruncnenus no ypaBHEHUSIM XUMHUYECKUX bubmuoteka [JOK
peaKIMii, €CJIM OJMH M3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubnmoreka [IOK
22 OO6mas xapakrepucTika 31eMeHToB VIA-rpynmbt https://m.edsoo.ru/00ade64a
p | e e e o B 10K
D> A pupode. https://m.edsoo.ru/00ade64a
CBOWCTBA CEpHI
24 CepoBoaopo, CTpoeHue, PU3nIecKue u bubmuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcunpl cepobl. CepHast KHCTIOTa, (pU3nUecKue u Bu6muoteka [JOK
25 . .
XUMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PeaKiIuy, JIexkKalllue B OCHOBE
MPOMBIIIJICHHOTO CITOC00a OTYYECHUsI CEPHOU Bu6mmoteka [JOK
26 . .
KHCIIOThI. XUMHUYECKOE 3arps3HEHHE OKPYKAIOIIeiH https://m.edsoo.ru/00adec8a
Cpeabl COeTMHEHUSIMH CEPBI
27 Brluncnenue MaccoBOM 101 BBIXOAA MPOAYKTA Bbu6mmoteka [JOK
peakiuu https://m.edsoo.ru/00adec8a
| SO mp s Vi Busorea 101
> bacnpocTpe PHPOJE, https://m.edsoo.ru/00adeeab
XUMHYECKHE CBONCTBA
29 AMMUak, ero Gu3HIecKue U XUMUICCKUE bubnunoreka LIOK
CBOWMCTBA, NMOJyYCHUE U TIPUMEHEHNE https://m.edsoo.ru/00adf004
30 Ilpakmuueckas paboma Ne 3 o teme «llonydyenue bubmuoteka [IOK
aMMHaKa, U3y4YCHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCoTa, €€ PU3NUecKue U XUMUYECKUe bubmmnoreka HOK
CcBOiicTBa https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B
KayecTBE MMUHEPAJIbHBIX y100peHui. XumMuueckoe bubmmnoreka HOK
32 . .
3arpsi3HEHUE OKPYXKAOIIEH Cpelibl COSTUHCHUSIMHU https://m.edsoo.ru/00adf518
azora
33 212?1%22 gﬁ;ﬁiﬁﬁ:&) gpjnga\gqic?czz({i%;iim bubmmorexa [OK
’ ’ https://m.edsoo.ru/00adf68a
MOJTy4YeHHE
| Homemoommm oo s e B 10K
PAbHLIX YAODP - Sarp https://m.edsoo.ru/00adfc20
IpUPOIHOI cpenbl hocharamu
35 Yraepon, paclipoCcTpaHEHHE B IIPUPOJIE, bubmmoreka [JOK
bu3nyecKre 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
OKCVI/I)ILI yriaepoja, ux pusndeckue U XuMHUIecKue Bubmorexa [IOK
36 CBOMCTBA. DKOJOrMUYECKHUE MTPOOJIEMBI, CBSI3aHHbIE )
https://m.edsoo.ru/00adfebe
¢ okcuaoM yriaepoza (1V)
37 VYronbHast KUCHOTA U €€ CoNu bubmorexa I[TOK
https://m.edso0.ru/00ae006¢
B yirecrors ram. Kecersenman peamn uGmrorexa LIOK
o o pedrtl https://m.eds00.ru/00ae027¢
KapOOHAT-HOH
[TepBoHavanbHBIC TOHATHS 00 OPTAHUYECKUX bubnuorexa [JOK
39 .
BEILIECTBAX KaK O COSJMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coenuuenus bubnmoreka [JOK
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https://m.edsoo.ru/00ae080a

Ilpakmuuecxas paboma Ne 5. Pemenue

41 AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHeunmme 1 bubmorexa [IOK
https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COSTUHEHUS
KonTpoasnas padora Ne3 o teme «Baxnenue bubmuorexa [IOK
42 1 )
HEMETAUIBI U MX COCTUHCHHS https://m.edsoo.ru/00ae0el8
Paznen 3. Metajiibl M MX COeIMHEHMSI 20
OO0m1as XxapakKTepuCcTUKa XUMHYECKUX 2JIEMEHTOB
— MeTalIoB. MeTtannnueckasi CBsI3b U bubnuorexa [IOK
43 N 1 )
METa/UTHYeCKas KPUCTAINIeCKas PelIéTKa. https://m.edsoo.ru/00ae103e
dusnyecKkue CBONCTBAa METAIIIOB
44 XHUMHUYECKHE CBOIICTBA METAJLIOB. 1 bubnunoreka LIOK
DIEKTPOXUMHUCCKUI Psijl HAPSKEHUH METAJIJIOB https://m.edsoo.ru/00ae1156
O6mmue crioco6b! moayyeHus: MeTauioB. CIiIaBbl.
Brruncnenus no ypaBHEHHUSIM XUMHYECKUX Bu6mmoteka [JOK
45 . 1 .
pEeaKIMii, €CIM OJMH M3 PEarcHTOB COAEPIKUT https://m.edso0o.ru/00ae1156
IPUMECH
bubnunoreka LIOK
46 [ToHsiTHE O KOPPO3UU METAJLIOB 1 hitps://m.eds0o.ru/00ae1278
bubnuoreka [{OK
47 Lenotreie metanbI . https://m.edsoo.ru/00ae14b2
48 OKCHUJIbI M TUAPOKCUIBI HATPUS U KaJIHs 1 Bubmorexa LHOK
https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAIUIBI — KAJIBLUN U 1 bubnmnoreka [HOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxwueiime coeTMHEHUS KaabIIUs 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0001eHne U CUCTEMAaTU3AINS 3HAHUH 1
N i bubmmoteka IIOK
52 JKéctkocTh BOBI M CIIOCOOBI €€ YCTpaHEeHHUs 1 https://m.eds00.ru/00ac1886
Ilpakmuueckas paboma Ne 6 o Teme "KécTtkocTh bubmuoreka [IOK
53 i " 1 .
BOJIbI U METOJIbI €€ YCTpaHCHHS https://m.edsoo0.ru/00aelae8
. bubmuorexa [IOK
>4 Amoumnii 1 https://m.edsoo.ru/00aelc64
. bubnuotexa [JOK
55 AMpoTepHbIe cBOMCTBA OKCHIAa U THIPOKCHIA 1 https://m.eds00.ru/00ae1c64
bubnunorexa LIOK
56 Keneso . https://m.edsoo.ru/00ae1d86
57 Oxkcuapl, THAPOKCUBI U conn kene3a (1) u 1 but6mmorekxa [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o001IeHre U CUCTEMaTH3aIs 3HAHUHA 1
(]
o i TR e 1 DS l0K
https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHU S
Breruucnenns mo ypaBHEHUSAM XUMHUYECKHX
60 peaKkuuid, eclii OJIMH U3 PEareHTOB JaH B U30BITKE 1 bubnmoreka [JOK
WIN COJCPKHUT IPUMECH. BhIducieHuss MaccoBoit https://m.edsoo.ru/00ae1750
JIOJTM BBIXOJ1a TIPOAYKTA PEAKIIUU
61 O06o001IeHre U CUCTEMaTH3aIs 3HAHUH 1
62 Kountpoasnas padora Ne4 no reme «Baxueliue 1
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METAJIbI 1 UX COCIUHCHUS)

Paznen 4. Xumus 1 OKpysKamomas cpeaa 3
63 BemiecTBa u MaTepuaibl B TOBCEIHEBHOM KU3HU 1 bu6nmoreka [IOK
YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOMICH CpeIbl 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae4270
65 Posib X¥MuM B penieHNH SKOJIOTHIECKUX MPOodIIeM 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O000IICHNE H CHCTEMAaTH3aIINS 1 bu6nmoreka [IOK
SHAHMIH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O000IIEHNE 1 CUCTEMATH3AIH 1 Bu6mumotexa [JOK
3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011I€eHHE U CHCTEMAaTHU3alIN 1 bu6nmorexa LIOK
SHAHHH https://m.edsoo.ru/00ad9ch2
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