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1. IMMOACHUTEJIbHASA 3AIINCKA.

PaGouast mporpamma mo XMMUH JJis1 00y4JarOIMUXCs 8 KJIaCCOB COCTaBJICHA HA OCHOBE TpebOoBaHuUid K
pe3yabTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOM NpOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHUS,
npencTaBieHHbIX B dDelnepaJbHOM TOCYJIapCTBEHHOM 00pa30BaTEbHOM CTaHIapTe OCHOBHOIO OOIIEero
o0pa3zoBaHMs, ¢ Y4ETOM pacmpeleNEéHHbIX MO KjaccaM MPOBEPseMbIX TpeOOBaHUI K pe3yibTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeiIbHONM MPOrpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHUS M BJIEMEHTOB COJIEP)KaHUS,
MPEJCTAaBICHHBIX B YHUBEPCAILHOM KOIU(PUKATOPE 10 XMMHUH, a TakkKe Ha ocHOBe [IpuMepHO#l mporpaMmsl
BOCIUTAHMSI OOYYarOIIMXCS NpPHU IOJYYEHUH OCHOBHOrO oOmiero obOpasoBanus u ¢ yuérom Konuenuuu
IpernoiaBaHusi yueOHOro mpeamera «XuMus» B 00pa3zoBaTelbHBIX opraHum3anusx Poccuiickoit denepanmu,
pealn3yIoMX OCHOBHBIE 001eo0pa3oBarenbHbie nporpammbl (yTB. Pemenunem Komnernn MunnpocserieHus
Poccuu, nmporokon ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMU S

Bxiag ydebHoro mpenmera «XuMHS» B JIOCTUKECHHE II€JIe OCHOBHOTO OOIIEro 0Opa3oBaHUS
OoOyCIIOBJICH BO MHOIOM 3HAaY€HHEM XHMHMYECKON HayKd B IIO3HAHUU 3aKOHOB IMPHUPOJABI, B Pa3BUTUHU
MIPOU3BOIUTENLHBIX CHJI OOIIIECTBA M CO3/1aHUU HOBOW 0a3bl MaTepHUaIbHOM KYIbTYPHI.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK pacHpoCTpaHuia cBOE BIUSHUE Ha BCe 00JIaCTH
4eJI0BEYECKOI0 CYLECTBOBaHMSI, 33/1ajla HOBOE BUACHHE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOM
KYJIbTYpPbl, HCOOXOAMMBIM YCIIOBHUEM >KM3HU OOIIECTBA: 3HAHUE XUMHUU CIY>KHUT OCHOBOW Ui (POPMHUPOBAHUS
MHUPOBO33PEHHUSI YEJIOBEKA, €ro IMpEeACTaBIEHUN O MaTepUaJIbHOM €AMHCTBE MHPA; BAXKHYIO POJb UIPAIOT
dbopMupyeMble XUMHUEH MPECTaBICHUS O B3aUMOIIPEBPAILICHUAX SHEPTUU U 00 HBOJIIOIIUU BELIECTB B IPUPO/IE;
COBpPEMEHHAsi XMMUs HalpaBJIeHa HA PEUICHHE III00ATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHSI YEIOBEUYECTBA —
CBIPBEBOM, YHEPTETHUECKOH, MUILEBOM U HKOJIOTHUYECKON 0€30MacHOCTH, TIPOOIEM 3paBOOXPaHEHHUS.

B ycnoBusx Bo3pacTaromiero 3Ha4eHHUs XMMUHU B KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIACH POJIb
XUMHUYECKOro oOpa3oBaHus. B mmaHe couuanu3aiil OHO SIBJISETCS OJHUM U3 YCIOBHIl (OpMHUpPOBaHUS
MHTEJJIEKTa JINYHOCTU U TAPMOHUYHOIO €€ pa3BUTHUS.

CoBpeMEHHOMY YEJIOBEKY XUMUYECKUE 3HAHHUS HEOOXOAUMBI JUIsl IPUOOPETEeHUsT OOIIEKYIbTYPHOTO
YPOBHS, IMO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO Y4YacTBOBATh B MHOI00Opa3HOM
KU3HU OOIIECTBA, AJI1 OCO3HAHUS BaKHOCTU PA3yMHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U 3/I0POBBIO JAPYTHUX,
K OKpYXarouie npupoaHoi cpee, sl TpaMOTHOTO MOBEACHUS PU UCIOIb30BaHUM PA3IMYHbIX MAaTEPUAJIOB U
XUMHUYECKUX BELIECTB B NOBCEJHEBHON KU3HH.

XuMuyeckoe oOpa3oBaHME B OCHOBHOM IIKOJIE sBJIAE€TCS Oa30BBIM 110 OTHOILIEHUIO K CHCTEME
o01iero XuMU4YecKkoro odpazoBanusi. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEajH3yeT MPUCYIIUE
o0IeMy XUMHUYECKOMY OOpa30oBaHHUIO KIIIOUEBbIE IIEHHOCTH, KOTOpbIE OTpPa)kaloT TIOCYAapCTBEHHBIE,
OOIIIECTBEHHbIE W WHIUBHUIYaJbHBIE IOTPEOHOCTH. ODTHUM OIpEAeNseTcss CYLUIHOCTh OOLIeld cTpaTeruu
oOyueHus1, BOCIIUTAHUS U Pa3BUTHS 00YJarOIIMUXCS CPECTBAMH YUeOHOT0 npeaMeTa « XUMHUS».

Nzyuenne mpeamera: 1) cHnocoOCTBYeT peald3allid BO3MOXKHOCTEH Il CaMOpPa3BUTUS U
(hopMHUpPOBAaHHS KYJIBTYPhl JUYHOCTH, €€ OOmed W (PYyHKIIMOHAIHHOM T'PAaMOTHOCTH; 2) BHOCHUT BKJIaJa B
(bopMHpOBaHKE MBIIIICHUS U TBOPUYECKUX CITIOCOOHOCTEH MOAPOCTKOB, HABBIKOB X CAMOCTOSITEIbHON YueOHOM
NEeSITEIbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIIEIOBAaTENIbCKUX YMEHUH, HEOOXOIUMBIX KaK B ITOBCEIHEBHOM
KHU3HU, TaK U B TPOGECCHOHATBHOU NEATENbHOCTH; 3) 3HAKOMHUT CO CHEHU(PHUKON HAay4YHOTO MBIIUICHUS,
3aKJIaJbIBA€T OCHOBBI I1IEJIOCTHOTO B3IJIsSIa HAa €IUHCTBO IMPHUPOABI M YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
3TarnoM B (pOPMHUPOBAHUM €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOJPOCTKOB; 4) CIIOCOOCTBYET (POPMHUPOBAHHUIO
LIEHHOCTHOTO OTHOUIEHMS K €CTECTBEHHO-HAayYHbIM 3HAaHUSAM, K IPHUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B
HKOJIOTHYECKOE 00pa30BaHUE IIKOJILHUKOB.

HasBannsle HanpaBneHus: B 00y4YeHUU XUMUK 00ecrieunBaroTCs Cien(pUKON coiep KaHus MpeMETa,
KOTOPBIN SIBISIETCS MEJAarorHuecky aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKU XMMHH Ha OIMpeleIEHHOM
arane €€ pa3BUTHSL.

Kypc XuMuu 0CHOBHOM IIKOJIbI OPUEHTUPOBAH Ha OCBOCHHE 00YUYaIOIIMMUCS OCHOB HEOPTaHUYECKOM
XUMHH U HEKOTOPBIX MOHSATUHN U CBEJIEHUH 00 OTJENbHBIX 00BEKTaX OPraHu4eCKOU XUMHH.

CrpykTypa conepkanus npeaMeTa copMupoBaHa Ha OCHOBE CUCTEMHOTO MO/IX0/Ia K €0 N3YUEHHUIO.
CopepxaHue CKJIaJbIBACTCS U3 CUCTEMbI MIOHATUN O XUMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMbI IOHITUH O
XUMHUYEeCKON peakuuu. O0e 3TH CHCTEMBbl CTPYKTYpHO OpPraHM30BaHBI 10 MPUHLUIY IOCIEI0BaTEIHLHOIO
pa3BUTHA 3HAHUN HA OCHOBE TEOPETUUYECKUX MPECTABIEHUIN Pa3HOrO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUEHUS
KaK OCHOBBI BCEr0 €CcTeCTBO3HaHUsA, ypoBHA Ileprogmueckoro 3akona [[. M. MenneneeBa kak OCHOBHOTO
3aKOHAa XHMHH, YUYEHHUS O CTPOCHMHM aTOMa M XUMHUYECKOH CBSI3U, MPEACTaBICHHUN 00 3JIEKTPOIUTHYECKON
JUCCOLMAIMU BEIIECTB B pacTBOpax. 1€OopeTHYecKHe 3HaHUS PacCMaTpUBAIOTCSI HA OCHOBE SMIIMPUYECKH
MOJIYYUEHHBIX W OCMBICJIICHHBIX (DaKTOB, Pa3BHUBAIOTCS IOCIEIOBATEIbHO OT OJHOTO YPOBHS K JpYyromy,



BBINOJIHAS (YHKIMU OOBSACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAaKTUYECKOTO
IPUMEHEHHMS U TOTYYEHUS U3y4aeMbIX BEILECTB.

Taxast opranu3zanysi coJepKaHus Kypca crocoOCTBYeT MPEICTaBICHUIO XUMUYECKOH COCTaBIIAIONICH
Hay4YHOH KapTUHBI MHpa B JIOTUKE €€ CHCTeMHON mpupoisl. TeM cambIM 00ecreuynBaeTcs BO3MOYKHOCThb
(dbopmupoBaHus y 00y4YaIOIIMXCs IEGHHOCTHOT'O OTHOILICHUS K HAYYHOMY 3HAHHUIO U METOJIaM MO3HAHMS B HAYKe.
BaxHO Take 3aMeTUTb, UTO OCBOCHHE COJEP)KAaHUS Kypca NMPOUCXOAMT C IPUBJICUCHHEM 3HAHUH U3 paHee
U3Y4YEHHBIX KypcoB: «OKpyxaromuii Mup», «buonorus. 5—7 knaccsl» U «Pusuka. 7 Kiace.

HEJIX N3YYEHUSA YYEBHOI'O ITIPEIMETA «XUMMUS»

K HampaBieHHIO MEpBOCTENIEHHONW 3HAYMMOCTH TPU peaTu3aluu 00pa3oBaTEIbHBIX (DYHKIHIA
npeaMeTa«XuMus» TPAJULMOHHO OTHOCAT (POPMHPOBAHHME 3HAHMM OCHOB XMMHYECKOH HAayKd Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUYECKOW MAEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOM KyJIbTYpbl. 3ajaya INpeAMeTa COCTOMT B (OPMHPOBAHUU CHCTEMbl XMMUYECKMX 3HAHUA —
BOKHEUIIMX (PAKTOB, TIOHATHH, 3aKOHOB W TEOPETHYECKHX IIOJIOKEHUH, JIOCTYNHBIX 0000meHnH
MHUPOBO33PEHUYECKOI0 XapaKTepa, A3bIKa HAYKH, 3HAHUH O HAYYHBIX METO/aX U3Y4YEHUs BEIIECTB U XUMUYECKUX
peaknmii, a Takke B (OPMUPOBAHMM U PA3BUTHH YMEHUH M CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
IUIAaHUPOBAaHUEM, HAOMIOJEHHEM U IPOBEIEHUEM XUMMUYECKOIO HKCIEPUMEHTa, COOJIOIACHUEM IMpaBUil
0e301MacHOT0 O0pAIEeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

Hapsiny ¢ atum nenu u3ydyeHus mpeaMeTa B IPOrpaMMe YTOYHEHbl M CKOPPEKTHPOBAHBI ¢ Y4ETOM
HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOI'O 0011ero oOpa3oBanus. CerogHs B o0pazoBaHUM 0CO00 3HAYMMOUN
NPU3HAETCST HANpaBIEHHOCTh OOYyYeHUs Ha pa3BUTHE M CaMOpPa3BUTUE JIMYHOCTH, (OpMHpOBaHUE €&
UHTEIUIEKTa ¥ o0meld KynbTypbl. OOydeHHE YMEHHMIO YYUTBCS W TIPOJOJDKATh CBOE 0Opa3oBaHHE
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (PYHKIMI yueOHBIX IPEAMETOB.

B cBsi3u ¢ 3TUM IIpU U3yUEHUU MPEIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIEE 3HAUEHUE MPHUOOpEIn
TaKue LeJH, KaK:

. (GopMUpOBaHHE  HHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  CcamMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TIPUHSATUIO pEIICHUH, CIHOCOOHOM aJanTHpOBaThCsi K  OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XKU3HU;

L4 HaIpaBJICHHOCTb 06yqu1/191 Ha CUCTEMATHYCCKOC HpI/IO6HlCHI/Ie ydamuxcs K CaMOCTOSTEILHOMN

o MO3HABATEIILHON JAESITENTbHOCTH, HAyYHBIM METOJAM T[O3HAHUA, (OPMUPYIOIIMM MOTHBAIUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;

. obOecrieueHne YCIIOBUH, CHOCOOCTBYIONIMX MPUOOPETCHUIO OOYYAIOIIMMHUCS OIBITa Pa3HOOOpa3HOU
NESTENIbHOCTH, TO3HAHHMS W CAMOIMO3HAHMS, KIIOYEBHIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIOIIUX
YHHUBEpPCATbHOE 3HAYCHHE ISl PA3TUYHBIX BUJIOB JIEATEIHHOCTH;

L4 q)OpMI/IpOBaHI/IC yMeHI/Iﬁ OOBSCHATH U OLICHUBATH ABJICHHUS OKPYKAIOIICTO MHUPAa HAa OCHOBAHUHN 3HAHUU U
OIIbITA, MMOJIYUYCHHBIX TP U3YYCHUU XUMUH,;

. dbopMupoBaHHE Y O0YyJarONIUXCS TYMaHUCTHUECKUX OTHOIICHWM, MOHUMAaHUS IEHHOCTH XUMHUYECKUX
3HaHWUN I BBIPAOOTKH SKOJOTHYECKH IEIecO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM NEATEIHHOCTH B
LEJISAX COXPAHEHUSI CBOETO 370POBbS U OKPYKAIOLIEW IPUPOIHON CPEBI;

o pa3sBUTHE MOTHBAIMM K OOYyUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIMTaHHMIO HAa OCHOBE
YCBOEHHUS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPOGUIS U HANPABICHHOCTH
JabHENIIEero o0y4ueHusl.
2. COAEPXAHUE YYEBHOI'O KYPCA
IlepBoHauya/JbHbIe XMMHYECKHE MTOHITUSA
IIpenmer xumuu. Ponp XumMuM B KU3HM 4esioBeKa. Tena u BemlectBa. Pu3MyecKue CBOWCTBA
BEIECTB. ArperaTHoe cOCTosiHME BeulecTB. [IoHsATHE 0 MeTO/ax MO3HAHMSA B XUMHUU. XUMHS B CUCTEME HayK.
UYuctele BemecTBa 1 cMecu. CrocoObl pa3aeNieHus] CMECEH.
ATOMBI U MOJIEKYJbl. XUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHX JJIEMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.
Xumuyeckas popmyia. BareHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemlecTB. OTHOcuUTeNnbHas aroMHas Macca. OTHoOcHUTeNbHAass MOJIEKYJapHas Macca. MaccoBas a0
XUMHUYECKOT'0 3JIEMEHTA B COCMHEHHH.
®u3nueckue U XUMHUYECKUE SIBICHUS. XUMHYECKash peakiusi U e€ NMpPU3HAKU. 3aKOH COXpaHEHUs
Macchl BellecTB. XuMuueckue ypaBHeHus. Kiaccuukanns XuMUYecKuX peakiuil (CoOequHeHMs], Pa3ioKeHUs,
3aMeIICHHS, OOMEHA).
XYUMHUYECKUN DSKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TMOCYI0H, C mpaBuiamMu padoOThl B
naboparopuu ¥ mpuéMaMu oOpaIleHus ¢ J1abopaTOPHBIM 00OPYTOBAaHUEM; U3YUCHHUE U OTMHCAHNUE (PU3NIECKUX
CBOMCTB 00pa3lioB HEOPraHMYECKUX BEIIECTB; HaOioeHue ¢u3ndyeckux (TUIaBI€HHE BOCKa, TasHUE JIbJa,



pacTupaHue caxapa B CTyIKE, KUIIEHHUE U KOHJEHCAIUsl BOJAbl) 1 XUMUYECKUX (TOPEHHE CBEUH, MPOKATMBAHUE
MEJHOM TPOBOJIOKH, B3aWMOJICHCTBUE MeEJIa C KHCJIOTOM) SIBJICHWUW, HAONIOJEHWE W OINHMCAHHE TPH3HAKOB
IIPOTEKAHNUs XUMHUYECKUX peaklUui (pa3joXKeHHe caxapa, B3aHMMOJIECHCTBHE CEPHOM KUCIOTHI C XJOPUIOM
Oapust, paznoxxenue rumapokcuga menu(ll) mpu HarpeBaHuM, B3aMMOJICHCTBHE Kejie3a C PAacCTBOPOM COJIH
menu(Il)); m3yuenune crmocoOOB pasneneHus cMeceil (C MOMOIIBI0 MarHuTa, (QUIBTPOBAHME, BHITAPUBAHHE,
OUCTWIUISILMS, Xpomarorpadus), MPOBEIECHUE OUYMUCTKU TOBAPEHHOW CONM; HAOIIOJEHUE U ONUCAHHE
pE3yJIbTaTOB IIPOBEEHUS ONBITA, MIUTFOCTPUPYIOLIETO 3aKOH COXPaHEHMsI MacChl; CO3/1aHUE MOJENIEH MOJIEKYII
(IIapocTep)KHEBBIX ).

BaxHelimue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucnopong — anemeHT u npoctoe BemectBo. Haxoxnenue
KHCIIOpOJia B TpuUpoje, Pu3ndeckue W XMMHYECKHe CBOMcTBa (peakmuu ropeHus). Okcunbl. [Ipumenenue
kucnopoja. CrocoObl MOTyYeHUsT KUCIOpoa B 1abOpaTopuu U MPOMBILIUIEHHOCTH. KpyroBopoT kuciaopoa B
npupoje. O30H — aJTIOTPOIHAS MOJU(PHUKAIMS KUCIOPO/aA.

TemnoBoit 3 heKkT XUMUYECKON peaklMi, TEePMOXUMUYECKIE YPAaBHEHUS, K30~ U IHAOTEPMHUUYECKUE
peakuu. TOIUIMBO: yroib M MeTaH. 3arps3HEHHE BO3/AyXa, YCHIICHHE MApHUKOBOTO >(dexTa, paspylieHue
030HOBOT'O CJIOSI.

Bopmopon — »snemeHT u mpocrtoe BemiecTBo. HaxokneHwe Bogopoja B mpupone, (pusmueckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI nmomyyeHus. Kucinotsl u conu.

KonuyectBo BemectBa. Mok, MonsipHas macca. 3akoH ABoraapo. MouspHbiii 00bEM Tra3oB.
Pacuérel 10 XUMHUYECKUM YpaBHEHUSM.

®dusnyeckue cBoicTBa BoJbl. Boga kak pactBoputens. PactBopbl. HackllieHHbIE 1 HEHACHIIEHHBIE
pacTBOpbl. PacTBOpMMOCTH BemiecTB B BojAe. MaccoBasi 10151 BEUIECTBA B PacTBOpe. XMMHUYECKHE CBOWMCTBA
Boabl. OcHoBaHuda. Ponb pacTBOpoB B mIpHpoae UM B JKU3HU 4YelloBeka. KpyroBopoT BOAbl B IpPUPOJE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanus  Heopranmdeckux  coemamHeHud.  Oxcuapl.  Kitaccupukammss — OKCHIOB:
coneoOpa3ymomiue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoleoOpasyromue. HomeHknatypa OKCHIIOB
(MexxayHapoHas U TpuBUaibHast). PU3NYeCKUe U XUMUUECKHE CBOMCTBA OKCHUJIOB. [lonydueHne okcuaos.

OcHoBanus. Knaccudukanus ocHoBaHUil: MIENOUYM W HepacTBOpUMBbIE OcHOBaHMA. HomeHkaTtypa
OCHOBaHUH (MeXAyHapoaHas U TpuBHalbHas). PU3NUECKUE U XUMHUYECKHE CBOIicTBa ocHOBaHUM. [lomyuenue
OCHOBaHM.

Kucnoter. Kitaccudukamnus kucior. HomeHknarypa Kucinot (MeXIyHapoIHAsl U TPUBUATIBHAS).

dusnyeckue M XUMHUYECKME CBOWCTBAa KuCHOT. Pan aktuBHoctw MerauioB H. H. bekerosa.
[Tony4yenue KucioT.

Comu. Homenkmatrypa comneil (MexayHapoAHas W TpuBHalbHas). Du3nueckue U XUMHUYECKHE
cBoricTBa couneil. [Tonyuenue cosei.

['eneTnyeckasi CBA3b MEXKAY KJIacCaMU HEOPTaHMYECKUX COCIMHEHHH. XUMHYECKUN HKCIIEPUMEHT:
KaueCTBEHHOE ONpEJENIEHNE COJIEp)KaHUs KHCIOpOJa B BO3JAyX€; MOJIy4YeHHE, cOOMpaHMe, paclio3HaBaHUE U
U3yuyeHHe CBOMCTB KHUCIIOpOJa; HAONI0JIeHHe B3aMMOJEHCTBHS BEIIECTB C KHUCIOPOAOM M YCIOBHUSA
BO3HUKHOBEHHUS U MpPEKpaILEeHUs] TOpeHUs (IoKapa); O3HaKOMJIEHHE C 00pas3llaMHM OKCHUJOB M ONUCaHHE HX
CBOMCTB; IOJly4yeHHEe, cCOOMpaHue, paclio3HaBaHNUE U U3YUYEeHHE CBOMCTB BoJOpoa (rOpeHHe); B3auMOAECHCTBIE
Bogopoga ¢ oxcuaoM wmeau(ll) (Bo3MOXKHO HCIONIB30BaHKME BHUIEOMATEpUaIOB); HaOIIOJIEeHUE 00pa3loB
BEIIECTB KOJMYECTBOM | MOJb; HCCIIEOBaHUE OCOOEHHOCTEH pAacTBOPEHMs BEIIECTB C pa3IMyHOU
PacTBOPUMOCTBIO; MPUTOTOBJIIEHHE PACTBOPOB C OMNpPENEIEHHON MaccOBOM J0J€il pacTBOPEHHOIO BEILECTBA;
B3aMMO/ICHICTBUE BOJIBI C METaJUIaMU (HATPUEM M KaibliieM) (BO3MOXKHO HCIOJIb30BaHHE BUACOMATEPUATIOB);
OTIpe/IeNIEHUE pPAacTBOPOB KHUCIOT M IIEJOYEeH C MOMOIIBI0 HHIUKATOPOB; HMCCIEAOBaHHE 00pa3LoB
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KIACCOB; HAONIO/IEHNE U3MEHEHHUSI OKPACKH MHIUKATOPOB B pacTBOpax
KHCIIOT U LIesiouel; n3ydeHue B3aumojencTBus okcuaa menu(ll) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C
MeTaJUIaMH, PeaKIuil HEUTpanu3aliy; NoJlydeHre HEpaCTBOPUMBIX OCHOBAaHUM, BHITECHEHUE OJIHOTO METajlia
IpyTMM U3 pacTBOpa COJH; pEUIeHHEe OSKCIEPUMEHTANbHBIX 3a7ad 1o Teme«BaxkHeine Kiaccel
HEOPraHUYECKUX COECAMHEHUI».

Ilepuoauyecknit 3axkoH u Ilepumoamyeckass cucrema xumudeckux diaementos JI. H.
Menpeneea. CtpoeHue aToMoB. XuMu4ecKas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIMHU

[lepBble TOMBITKM KJIacCU(UKAUK XUMHUYECKUX »dJeMeHTOB. lloHsATHE O Tpymmax CXOJIHBIX
9JIEMEHTOB (ILI€JIOYHBbIE M IIEJIOYHO3EMENIbHbIE METaJUIbl, T'aJIOT€Hbl, UHEPTHbIE Ta3bl). DIEMEHTHI, KOTOpHIE
00pa3ytoT aMm(poTepHbIE OKCUIBI U THAPOKCUJIBI.

Ilepnonnueckuii 3akoH. [leprnonnueckas cucrema xumudeckux anemeHToB 1. . Menneneesa.



Kopotkonepuoanas u qimuaHonepuoanas Gopmsl [leproandeckoil CHCTEMBI XUMHUECKUAX JIEMEHTOB
HA.N. MenneneeBa. Ilepuoasl u rpynmnbl. @U3HUECKUN CMBICI MOPAIKOBOIO HOMEpPA, HOMEPOB MEPHOAA U
TPYIIIbI 3JIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHbIX sifaep. M3orombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obomouek atromoB mepBbix 20 xuMuyeckux snemeHToB Ilepmommueckoii cucrembl [|. . Mennaeneesa.
XapakTepucTUKa XMMHYECKOTO 3JIEMEHTA 10 ero nojoxkeHuto B [lepuoaunueckoii cucrteme /. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajguyca aTOMOB XHUMHUYECKHX JJIEMEHTOB, METaUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO rpymmnaM W nepuojaM. 3HadeHue Ilepuonnueckoro 3akona u Ilepuonnueckoi
CUCTEMbl XMMMYECKHX DJIEMEHTOB Ul pa3BuTuUs Hayku M npaktuku. J[. M. MenneneeB — yd€HBIM U
IPaKJaHUH.

Xumnueckasi cBsi3b. KoBaneHTHast (moJispHas M HEMOJSIPHAs) CBSI3b. DJIEKTPOOTPUIATEIBHOCTD
XUMHUYECKUX JIeMEHTOB. MIOHHas CBS3b.

Crenenb oxucnenus. OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. lIporecchl OKUCIEHUS U
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH IKCTIEPUMEHT: U3y4eHHE 00Pa3I0B BEIIECTB METAJIOB U HEMETAILJIOB; B3aUMOJICHCTBHE
TUAPOKCH/IA IIUHKA C PacTBOpPAMHM KHUCJIOT M WLIEIOYEH; MPOBEIEHUE OIBITOB, WUIHOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMM (TOpEeHUe, PeaKiuy Pa3IoKEeHHs], COSTUHEHNS).

MexnpeaMeTHbIe CBSI3H

Peanuzanusi MexXnpeaMETHBIX CBS3€H MpPHU HU3YyUYEHUH XUMHUU B 8 KJacce OCYIIECTBISIETCS 4Yepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUHN, SBISIOUINXCS CUCTEMHBIMU JUIS
OTJIETTbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAy4HBII (akT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CUHTES,
KJIacCU(UKALINS, TICPUOAUIHOCTh, HAOIOICHIE, SIKCIIEPUMEHT, MOJISITMPOBAHIE, U3MEPEHUE, MOJICIh, SIBJICHHC.

®u3nka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKHUI 3apsi/i, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, ra3, (PU3NUECKUE
BEJIMYUHBI, €IMHULIBI U3MEPEHUs1, KOCMOC, TUIAHETHI, 3BE3/1bl, COHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOJBI, IOJE3HbIE HCKOMAeMbIe,
TOIUTMBO, BOJIHBIE PECYPCHI.

3. IIJNIAHUPYEMBIE PE3YJIbTATbHI U3YUEHUSI YYEBHOI'O IPEJMETA

W3yueHne xuMHM B 8 Kiacce HANpaBJICHO HA JIOCTHKCHHE OOYYarOIIUMUCS JHUYHOCTHBIX,
METaNpPEIMETHBIX B MPEJMETHBIX PE3yIbTaTOB OCBOCHHUS yUSOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMIHOCTHBIE PE3yNIbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETr0 0Opa3oBaHUS JOCTHTAIOTCS B
X0Jie 00y4eHHUs] XMMHUH B €IUHCTBE Y4eOHOM U BOCIUTATENBHOM AesTenbHOCTH Opranu3aluy B COOTBETCTBUU C
TpaaAUuIIUOHHBIMHU pOCCHfICKPIMH CONMOKYJIBbTYPHBIMHU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMU, IPUHATBIMA B
o0IecTBe MpaBUJIaMU U HOPMaMH TMOBEACHUS M CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U
COIMAIM3AIIUN 00YJArOIITUXCSI.

JIndHOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:

IHarproTH4YeCKOro BOCIUTAHUSA

1) LEHHOCTHOrO OTHOLIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
Haclle/Il0, TIOHUMaHMs 3HAYEHUs XUMHUYECKOM HAyku B JKM3HM COBPEMEHHOIO OOIIecTBa, CIIOCOOHOCTU
BJIaJIeTh JJOCTOBEPHOH MH(pOpMaIeld O MepeloBbIX JOCTHKEHUSX M OTKPBITUSX MHUPOBOH M OTE€UECTBEHHOM
XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

I'paxxnanckoro BocnuTaHus

2) MpEACTABICHUA O CONUAIIBHBIX HOPMAX M IMpaBUIaX MEKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE,
KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B OOILECTBEHHO MOJIE3HOH, yueOHO-HCCIe10BaTeNbCKON, TBOPUECKON U
IPYTUX BHUJAAX JEATEIBHOCTH; TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM AESTENbHOCTH NPU BBINOJIHEHUU
y4eOHBIX, MMO3HABATEIbHBIX 3a/]1a4, BHITOJHEHUH XMMUYECKUX SKCIIEPUMEHTOB, CO3JIaHMH Y4EOHBIX MPOEKTOB,
CTPpEMIICHHA K B3aMMOIIOHMMAHHWIO W B3aMMOIIOMOIIM B MPOLECCE STOH y‘IG6HOI>'I ACATCIIBHOCTHU,; TOTOBHOCTHU
OLICHUBATh CBOE IOBEICHHUE U ITOCTYIKH CBOMX TOBAPUILEH C IMO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCIEICTBUI MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 NO3HAHUA

3) MHUPOBO33PEHUECKUX MPEJCTaBICHUA O BEIIECTBE U XUMHUYECKOM pEaKIMH, COOTBETCTBYIOIIHUX
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH U COCTaBIAIOIIMX OCHOBY JUIsl IIOHUMAaHHs CYIIHOCTH HAay4HOU
KapTUHBI MHPA; HpeJICTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUSA IIPHUPOALI, B3AUMOCBA3AX YCITIOBCKA
C IIPUPOAHOU CPEAOHU, O POJIM XUMHUH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;



4) mno3HaBaTeNbHBIX MOTHBOB, HANpaBICHHBIX HA IIOJyYEHUE HOBBIX 3HAaHMM 10 XUMHUH,
HEOOXOIUMBIX TSl O0BSICHEHUS HaOII0JaEMBIX MTPOIIECCOB M SIBICHUIA;

5) mno3HaBaTenbHOH, HH()OPMAIMOHHOW M YUTATENbCKONW KYIbTYphl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITENIbHONH pabOThl C y4eOHBIMH TEKCTAMH, CIPABOYHOW JIMTEPATypOH, JOCTYHNHBIMHU TEXHUYECKUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTUH;

6) uHTepeca K OOYYEHHUIO M IO3HAHUIO, JIIOOO3HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00Opa30BaHUIO, TMPOEKTHOM UM  HCCIEAOBATENBbCKOM  JCSATENBHOCTH, K OCO3HAHHOMY  BBIOOPY
HaIpaBJICHHOCTU U YPOBHs 00y4€HUs B JaJIbHEHIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) OCO3HaHUS LIEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3[0POBbIO, YCTAHOBKHU Ha
3II0OPOBBII 00pa3 KU3HHU, OCO3HAHUS TMOCIEACTBUN U HETIPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOT OIS,
HapKOTHKOB, KYPEHUs1), HEOOXOJUMOCTH COOJIIOACHUS MTPaBUII OE30IIaCHOCTH MPHU OOPAIEHUU ¢ XUMUYECKUMU
BEIIECTBAMHU B OBITY U peaslbHOW KHU3HU;

TpyaoBoro BOCIUTAHUSA

8) MHTEpeca K MPaKTUUIECKOMY U3YyUEHHIO Tpodeccuii U TpyAa pa3inyHOro poja, YBaKEHUE K TPYAY
Upe3yapTaTaM TPYLOBOH ACSATEIBHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHHMS IIPEAMETHBIX 3HAaHUH 110 XUMHH,
OCO3HAaHHOTO BBIOOpAa HMHIMBUAYAJIBHOW TPACKTOPHH MPOAODKEHUS 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX
UHTEPECOB M  CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCHelHOH
npoeCCHOHATLHON JIEATENIFHOCTH M Pa3BUTHSA HEOOXOAWMBIX YMEHHMH; TOTOBHOCTH aJalTHPOBATHCA B
npodeccuoHaIbHOM cpelie;

IKO0JIOTHYECKOT0 BOCIIUTAHUS

9) 3KOJIOrHUYEeCKH 11e51ecO00Pa3HOro OTHOLIEHHS K IPUPO/IE€ KAK UCTOUHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIIeCTBOBaHUS, MOHMMAaHUS IIEHHOCTH 3J0pOBOr0 M 0Oe3omacHOro oOpas3a JKHW3HHM, OTBETCTBEHHOI'O
OTHOILLIECHUS K COOCTBEHHOMY (PM3MYECKOMY U ICUXMUYECKOMY 3[0POBbIO, OCO3HAHUS LIEHHOCTHU COOJIOICHHUS
npaBw1 0€30I1aCHOTO MOBEJAEHUS IIPU paboTe C BEIIECTBAMU, A TAKXKE B CUTYAIUSIX, YTPOXKAIOLIUX 3/J0POBBIO U
JKU3HU JIFOIEH;

10) cnocoOHOCTH NMPUMEHSATH 3HAHMS, NOJy4yaeMble NMPU H3YUYEHUU XUMHUH, U1 PELICHUs 3anad,
CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOAHON CpPEAOH, MOBBILIECHUS YPOBHS 3KOJIOIMYECKON KYJIbTYpBl, OCO3HAHUS
rJ100AIBHOTO XapakTepa HKOJIOTHYECKUX MPOOJeM M IMyTel WX pemeHHsl MOCPEICTBOM METOM0B Xumuu; 11)
9KOJIOTMYECKOTO MBIIIIEHUS,, YMEHHS DPYKOBOACTBOBAaTbCA MM B II03HABATEIbHOW, KOMMYHUKATUBHON U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe meTanpeaMETHBIX pe3yJIbTaTOB BBIIEISIOT 3HaYMMBbIE 1J11 (POPMHUPOBAHUS MUPOBO33PEHUS
oO0IIeHayYHbIe TIOHATHS (3aKOH, TEOpHs, MPUHLMUI, TUIOTe3a, (aKT, CUCTEMa, MPOLECC, SIKCIIEPUMEHT U JIp.),
KOTOpBIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX yYEOHBIX MpEAMETax M IO3BOJISIOT Ha OCHOBE 3HAHUN U3
3THX NpeaAMeToB (HOpMUPOBATH MPEACTaBIEHUE O ILEJIOCTHOM HAydyHOW KapTHHE MHUpa, M YHHMBEpCAJIbHbIE
yueOHble JeicTBUS  (TO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIE, pETYJISTUBHBIE), KOTOpbIE OOECIEYUBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOH JesITeIbHOCTH.
MertanpeameTHble pe3yJabTaThl OCBOEHMSI 00pa30BaTeIbHOM MpOrpamMmbl MO0 XMMHHM OTPakaloT OBJAJECHUE
YHHUBEPCAIbHBIMU [I03HABATEIbHBIMU JEHCTBUSAMH, B TOM YHUCIIE:

ba3oBbIMM TorMUecKMMH e CTBUSIMU

1) yMeHHeM HCIOJIb30BaTh MPUEMBI JIOTHYECKOIO MBIIIJICHUS P OCBOCHUHU 3HAHUM: pacKpbIBaTh
CMBICJ XUMHUYECKHUX MOHATUHN (BBLACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABJINBATH B3aUMOCBS3b C IPYTUMU
MOHATUSMH ), UCIIOIB30BATh MOHATHUSA JUI1 OOBSICHEHHS OTAEIbHBIX (PAKTOB U SIBJICHUI; BBIOMpPATh OCHOBaHMS U
KpUTEpUU ISl KJIacCU(PUKAMU XMMHUYECKHUX BEUIECTB M XMMMUECKHUX PEaKIIMil; ycTaHaBIMBaThb NPUYMHHO-
CIIE/ICTBEHHBIE CBSI3M MEXAY OOBEKTaMHM M3Y4YEHHUS; CTPOUTHh JIOTMYECKHE pacCyXICHHs (MHIYKTUBHBIE,
JIeTyKTUBHBIE, 110 AHAJIOTUH); J1e1aTh BHIBOBI U 3aKIIOUECHHUS;

2) yMeHMEeM IpPUMEHATh B TMpOLECCe IO3HAHUS TMOHATHUA (TIPeIMETHbIE U MeTalpeaAMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIOJIb3yeMble B XMMHUHU, PEeoOpa30OBbIBaTh IIMPOKO MPUMEHSEMbIE B
XUMUU MOJETbHBIE TPEJICTaBICHUs] — XWMHUYECKUH 3HAK (CHMBOJ 3JIEMEHTa), XUMHueckas (opmyna u
YpaBHEHHE XUMHUYECKOW peakluh — TpU peHIeHUH Y4eOHO-TIO3HABATENbHBIX 3aJad; C Y4YETOM OTHUX
MO/JICJIbHBIX MPEICTaBICHUN BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU M3y4aeMbIX 00BEKTOB—
XUMHUYECKHUX BEIIECTB M XMMUYECKUX PEaKIIMii; BBISBIATH O0IINE 3aKOHOMEPHOCTH, PUYNHHO-CIIEICTBEHHBIE
CBSI3M M INPOTUBOPEUMS B M3Y4aeMbIX IPOLIECCAX M SBICHUAX; NpeiaraTb KPUTEPUU IJI BBIABICHMS 3THUX
3aKOHOMEPHOCTEM H NPOTHUBOPEUM; CaMOCTOSTENBHO BBIOMPATh CHOCOO pelieHuss y4yeOHOW 3ajauu
(cpaBHMBaTh HECKOJIBKO BApHMAHTOB PELICHMs, BHIOMpATh HanOoJsiee MOJIXOAIMMUN ¢ YUETOM CaMOCTOSITENEHO
BbI/IEJICHHBIX KPUTEPHUEB);

ba3zoBbeIMH HcC/I€10BATEIBCKHUMH 1eICTBUAMH



3) yMeHUEeM HCIOJIb30BaTh IOCTABICHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHHUSA, a TAK)XKE B
KauecTBE OCHOBBI JUIsl (POPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKACHUM; 4)
npuoOpeTeHne ONbITa M0 TUIAHUPOBAHHIO, OPTaHU3ALUH U MIPOBEJCHUIO YIEHUYECKUX SKCIIEPUMEHTOB: YMEHUE
HaOIoIaTh 32 XOJOM IIPOIIecca, CaMOCTOSATENbHO TMPOTHO3UPOBATh €ro pe3ynbTar, (opMyIHUpOBaTh
0000IIEHUST U BBIBOABI IO pE3yJlbTaTaM MPOBEAEHHOTO OIBITA, MCCICIOBAHUS, COCTABIATH OTYET O
MIPOJIeJIaHHOM paboTe;

PadoToii ¢ undgopmanuei

5) ymeHueM BbIOMpaTh, aHATU3UPOBATh M HHTEPIPETHPOBATH MHGOPMAIUIO PA3IUYHBIX BUAOB U
¢dbopM mpeacTaBiIeHuUs, TOITYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAYUHO-TIOMYJISApHAs JUTepaTypa XUMHUYECKOTO
COJiep>KaHus, CIpPaBOYHBbIE MMOCOOUS, pecypcbl MHTepHeTa); KPUTHUECKU OLEHUBATh MPOTUBOPEUUBYIO U
HE/IOCTOBEPHYIO MHPOPMALIKIO; 6) yMEHHEM NMPUMEHATH pa3IMYHbIe METOABI U 3alPOCHI MPH MOUCKE U 0TOOpe
nH(OPMALIUM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIUMBIX JUIsl BBIMOJTHEHUS Y4eOHBIX M IMO3HABATEJIbHBIX
3ajad  ompe-AeNEHHOrO0 THUMa; NpuoOpeTeHHe ombiTa B 00JacTH  MCIONB30BaHUSA HH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJCHHE KYJIBTYPOW AKTUBHOI'O MCHOJb30BAHUS PA3IUYHBIX MOMCKOBBIX
CHCTEM; CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAaIbHYIO (hopMy mpeacTaBieHus MHPOPMALUN U WILTFOCTPHUPOBATH
peliaeMble 3aaud HECIOKHBIMU CXEMaMHU, AMarpaMMaMu, IpyruMu GopMaMu rpadukyd U UX KOMOMHALIUSAMU;
7) yMEHHEM WHCIOJNb30BaTh W AHAIM3HWPOBATH B Ipolecce Y4eOHOH M HCCIIeAOBATENBCKOM JEATEIIbHOCTH
MH(OPMALIHIO O BIUSHUU MPOMBIIIJIEHHOCTH, CETLCKOT0 XO35SHCTBA U TPAHCIIOPTA HA COCTOSTHUE OKpPYKaroIlen
IIPUPOTHOM CPEJIbI;

YHuBepcaaTbHBIMH KOMMYHHUKATHBHBIMH JeCTBUSIMHU

8) yMeHueM 3aJiaBaTh BOIMPOCHI (B XOJNI¢ JAUAIIOTa W/WIU JAUCKYCCHUH) 1O CYIIECTBY OOCYKIaeMoun
TeMbl, (OPMYIHUPOBATh CBOW NPEJIOKECHHS OTHOCUTENBHO BBIMOJHEHUS MPEAJIOKEHHOW 3amaun; 9)
NpUOOPETEHUE OIBITA MPE3CHTAMN PE3YIbTATOB BBHITOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1abopaTopHOTrO
OmbITa, JAO0OpPaTOpHOM pPabOTHl 1O HCCIENOBAaHUIO CBOICTB BelIeCTB, ydeOHOro mpoekta); 10)
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU II03HABATEIBHOM M MCCIENOBATENBCKON JEATEIbHOCTH
IpU pEIICHUH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE y4yé€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS MO3HULIUN
(obcyxneHus, 0OMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbI», KOOPJIMWHALUS COBMECTHBIX JAECUCTBUM, ONpEesieHUue
KpUTEPUEB I10 OL[EHKE Ka4yecTBa BBIITOJHEHHOM paboThI U Jp.);

YHuBepcaabHBIMH PeryJasTUBHBIMH 1€ CTBUSIMU

11) ymeHueM caMOCTOSTENbHO ONPENENATh LEeTu ACSITeNbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTb U IpU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOK JIESATEIILHOCTb, BbIOMpaTh Haubosee
s (deKkTUBHBIE CMOCOOBI pelIeHusT Y4eOHbIX M IO3HABaTEIbHBIX 3a/lady, CaMOCTOSTENbHO COCTaBIATH WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JIEHCTBUM IIPU BBIIIOJIHEHUH 33JJaHUH C YYETOM MOJY4YECHHSI HOBBIX
3HaHUIl 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX W peaKIUsIX; OLEHMBATh COOTBETCTBHE IOIYYEHHOTO
pe3ynbrata 3asBJIEHHOW 1enu; 12) yMEHHeM HCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpeasaraeéMble B
YCIIOBUH 33JaHUI.

HNPEAMETHBIE PE3YJIbTATHBI

B coctaBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHUIO 00S3aTEIBHOIO COAEP’KaHMs, YCTAHOBJIEHHOTO
JTAHHOM TTpUMEpHOM pabodeil mporpaMMoid, BBIJCNSIFOT: OCBOCHHbBIE 00YYaIOIIUMHKCS Hay4YHbIE 3HAHUS, YMEHUS
U CIOCOOBI JEHCTBHM, crenupuueckue JUisl MpeaMeTHOM obnactu «XUMHsS», BHIBl JAEATENBHOCTH IO
MOJIYYEHHUIO HOBOT'O 3HAHMS, €r0 MHTEPIPETALMH, IPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U
HOBBIX CUTYaIUsX.

[IpenMeTHBIE pe3yabTaThl OTPAKAIOT CHPOPMHUPOBAHHOCTH Y 00YHAIOIIMXCS CAEAYIOLUUX YMEHHM:

1) packpvisams cmblc OCHOBHBIX XUMHYECKUX TMOHITHI: aTOM, MOJICKYJa, XUMUYECKUN DIIEMEHT,
MIPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, CMECh (OJTHOPO/IHAS U HEOAHOPOHAs), BAJIGHTHOCTb, OTHOCUTEJIbHAS
aTOMHAasl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas 0l XMMHUYECKOT O
AJIEMEHTa B COEAMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHUIATEIHHOCTD,
CTENEHb OKMCJICHHS, XUMHUYECKas peaklus, KiIacCU(UKAIUSA peaklUuil: peakUud COEAMHEHUs, peaKInu
pa3oKEeHUs], peaklMy 3aMelleHus], peaklui 0OMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUH; TeIIoBOH 3ddexT
peakIMu; SApO aToma, SJIEKTPOHHBIM CIIOW aToma, aTOMHas OpOuTallb, pajuyc aroma, XUMHUYECKas CBA3b,
MIOJISIPHASL U HETIOJISIpHAsl KOBAJIEHTHAsl CBA3b, MOHHAS CBSA3b, MOH, KATHOH, aHUOH, PacTBOpP, MaccoBas J0JIs
BeuiecTBa (NMPOLIEHTHAs KOHLIEHTpalMs) B pacTBOpPE; 2) ualiocmpupoéams B3aUMOCBSI3b OCHOBHBIX
XUMHUYECKUX MOHATUH (CM. 1. 1) ¥ MPUMEHSTH 3TH MOHATHUS IIPU ONMCAHUH BEIIECTB U UX MPEBpaILEHUN;

3) ucnonvzoéamv XUMHUUYECKYI0 CHMBOJIMKY JJIsl COCTaBlieHHS (OPMYNl BEIIECTB M YpaBHEHUIl
XUMHUYECKUX peakuuil; 4) onpedensims BaJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COEIMHEHUSX; CTEIEHb
OKHCJICHHS 3JIEMEHTOB B OHMHAPHBIX COEIMHEHMSAX; MPUHAMICKHOCTh BELIECTB K ONpEAEIEHHOMY KJIACCy
COEIMHEHMH 10 popMysiaM; BUJ XUMUYECKON CBSA3H (KOBAJEHTHAsI U MOHHAS) B HEOPTAaHUYECKUX COETMHEHUSX;
5) packpwisams cmvicn llepuomnmdeckoro 3akoHa J[. V. MenpaeneeBa: JIEMOHCTPUPOBATH TOHUMAaHUE



MEPUONYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX IOJ0XKeHUs B [lepuonnueckon cucreme;
3aKOHOB COXPAaHEHMsI MacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO YYEHHs, 3aKOHa
ABorazipo; ONHCHIBaTH W XapakTepu3oBarh TabmuuHyto (opmy Ileprognmdeckoil CHUCTEMBI XHMHUYECKUX
AJIEMEHTOB: pa3JIMuaTh TOHATHS «riiaBHas moarpynmna (A-rpynma)» u «mobounas moarpynmna (b-rpymma)y,
Maible W OONbIINE TMEPHOJbI; COOTHOCHTH O0O3HAUEHUs, KOTOpble uMeroTcs B Tadmuie «llepuomanueckas
cucrema xumudeckux siemeHToB JI. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMHYECKHUX DJJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJIEKTPOHOB M paclpeielieHue HX II0
ANEKTPOHHBIM CIIOSIM); 6) Kraccuguyuposams XUMHUECKHE DIIEMEHTHI, HEOPraHMYECKHE BEIIEeCTBA;
XUMHYECKHE PEaKIuu (10 YUCITy U COCTaBY yYACTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 dekTy); 7)
xapaxkmepuzoeams (onucviéams) oOIIME XUMHUYECKHE CBOMCTBA BEILECTB PA3IMYHBIX KIACCOB, MOJATBEPKIas
OMHUCaHUE NPUMEPAMH  MOJIEKYJISPHBIX YpaBHEHUW COOTBETCTBYIOIIMX XHMHUUECKHX peakuuil; §)
NpPOCHO3UPO6aMb CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa; BOZMOKHOCTH IIPOTEKAH HsI
XUMHUYECKUX TMPEBpPALICHUN B PaA3IMYHBIX YCIOBUAX; 9) Guiuuciams OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M
MOJIIPHYIO MAaccChl BELIECTB; MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (opMyse COeIMHEHUs; MaCCOBYIO
JIOJIO BEIIECTBA B PAacTBOPE; MPOBOAMTH Pacu€Thl MO YPaBHEHUIO XuMHueckou peakuuu; 10) npumensmo

OCHOBHBIC OII€palilkin MBICITUTEIIEHOM ACATCIIBHOCTH — aHaJIW3 W CHHTE3, CpaBHCHHC, O606H.I€HI/I€,
CUCTEMATH3AllUIO, Knaccn(bmcaumo, BBIABJICHUC TTPUYNHHO-CICACTBCHHBIX CBsI3CM — AJIL U3YUCHUA CBOMCTB
BCIICCTB U XUMHUYCCKHX peaKHI/IfI; C€CTECCTBCHHO-HAYYHBIC MCTOAbI IMO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC,

MOJIEJIMPOBAaHUE, JKCIEPUMEHT (peajbHbli M MbICIEHHBIN); 11) credosams mnpaBunamM M0JIb30BAHUS
XUMHUYECKOH MOCYJOH M J1abopaTopHbIM O00OpYJOBAaHUEM, a TAKXKe IIpaBUJaM OOpallleHUs C BELIeCTBaMHU B
COOTBETCTBUM C HHCTPYKLUSMHU IO BBIIIOJIHEHUIO JJAOOPATOPHBIX XMMHUYECKUX OIBITOB I10 IOJYYEHHUIO U
coOMpaHHIO ra3000pa3HbIX BEIIECTB (BOJOpPOJA U KHCIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C ONpPEAeIEHHOMN
MaccoBOW J0J€l pacTBOPEHHOrO BEILIECTBA; IUIAHUPOBATh M IPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI II0
pacro3HaBaHMIO PACTBOPOB IIEJIOYEH W KHUCIOT C IOMOUIbI0 HHAMKATOPOB (Jakmyc, (eHondTanent,
METUJIOPAHXK U Ap.).

4. TEMATUYECKOE IINTAHUPOBAHME.

(2 4 B HEHEMIO, BCero 68 u)

Ne/m | HammeHOBaHME pa3esioB U TEM ITPOrPaMMBbI Kon-Bo wacoB | Jlata | DnexTpoHHBIE(IU(DPOBBI
€) oOpa3oBareabHbIE
pecypceel

BCEro | K/p,
/p
68 9
1. IIpeamer xumun. Ponp XUMHUM B )KU3HU 1 0
yeJoBeKa. MeTo/Ibl U3y4eHUs] XUMHH.
2. | ArperaTHble COCTOSTHUS BEILIECTB 1 0
3. | Ilpaktuueckas pabora Ne 1 " IlpaBuna padoter | 1 1

B J1a0opaTopuu U NpuéMbl 0OpaIIeHus ¢
1a0opaTOpHBIM 000pyToBaHHEM "

4, ®dusnydecKkue SBIEHUS - OCHOBA pa3/eieHUs 1 0
cMecen

5. [Ipaktuueckas padora Ne 2 "Paznenenue 1 1
cMmeceil" (Ha mpuMepe OUMCTKY TOBAapEHHOU
COJIN)

6. | ATOMHO-MOJNEKyIsIpHOEe yueHue. Xumuueckue | 1 0
AIIEMEHTHI

7. BemectBa MOJIEKYIIIPHOTO U 1 0

HEMoJIeKyJIspHOro cTpoenus. IIpocTsie n
CJIOKHBIE BEIIECTBA

8. 3HaKH XUMHYECKHUX DJIEMEHTOB

9. 3HaKH XUMHUYECKHX IJICMCHTOB

10. | Xumunueckue GpopMyIibl

S
o|lo|o|o

11. | OTHOCUTENBHAS MOJIEKYJIIpHAs Macca.
MaccoBast 107151 XUMHUYECKOT'0 JIEMEHTA B
COEITMHEHUU




12. | BaaeHTHOCTh ATOMOB XUMUYECKUX JIEMEHTOB | 1 0

13. | CocraBienue popmyn OMHAPHBIX coenuHeHun | 1 0
10 BaJICHTHOCTH.

14. | Xumuyeckue peakiuu 1 0

15. | Xumuueckue ypaBHEHUs 1 0

16. | XuMuyeckue ypaBHEHHS 1 0

17. | Tunbl XUMUYECKUX pEAKIUN 1 0

18. | Tunbl XUMUYECKUX pEeAKIUI 1 0

19. | [loBTOpenue u 0600IIeHNE pa3ena. 1 0
IToaroToBka K KOHTPOJILHOM paboTe

20. | KontponsHas padora Ne 1 mo paznmeny 1 1
"[lepBoHavyaibHbIE XUMUYECKUE TOHATHS "

21. | Bo3nyx u ero cocras 1 0

22. | Kucnopon 1 0

23. | IIpaktuyeckas padora Ne 3 " [Tonyuenue u 1 1
coOMpaHue KUCIOPOJia, U3YUCHHE ero CBOMCTB"

24. | Oxcuubl 1 0

25. | TeroBoit 3pPeKT XUMUIECKOI PEaKIUu. 1 0
DK30-U SHAOTEPMHUUYECKUE PEAKIIUH

26. | Bomopon 1 0

27. | Ilpaktuyeckas padora Ne 4 "ITorydenue u 1 1
cobupanue Bojopoaa"

28. | Kucnotsl, X cOCTaB U KJIACCH(PHUKAIHS 1 0

29. | CepHas u cosistHasi KUCIIOTHI, UX CBOWCTBA U 1 0
PUMEHEHHE.

30. | Comm, ux cocraB u Ha3BaHus. PactBopumocts | 1 0
coJieil B BOZE.

31. | KonuuectBo BemiecTBa 1 0

32. | MonspHslii 06beM ra30B 1 0

33. | PacueTsl N0 XUMHYECKHUM YpPaBHEHUSAM 1 0

34. | PacueTsl M0 XUMUYECKUM YPaBHEHUSIM 1 0

35. | Boma 1 0

36. | OcHoBanus 1 0

37. | PactBopsl. MaccoBast 10711 pacCTBOPEHHOTO 1 0
BEIIeCTBA

38. | Pemenue pacueTHbIX 3a71a4 1 0

39. | [Ipaktuueckas padora Ne 5 "[IpurorosieHue 1 1
PacTBOPOB € ONPEAEIEHHON MAaCCOBOM J0JIEH
pacTBOpEHHOTO BeniecTra'

40. | Oxcuapl, ux Ki1accupUKaIUsI U XUMHUYECKUE 1 0
CBOMCTBA

41. | OcHoBaHus, nx Knaccudukaums n xsummdeckne | 1 0
CBOMCTBA

42. | XuMHuecKrue CBOMCTBA OCHOBAHMIA 1 0

43. | Kucnotsl, ux kinaccupukarus. 1 0

44, | XuMHYECKHE CBOMCTBA KUCIIOT 1 0

45. | Conu, ux KjIaccupUKalus 1 XUMUYECKUE 1 0
CBOMCTBA

46. | Conu, ux KjIaccupUKalus 1 XUMUYECKUE 1 0
CBOMCTBA

47. | I'enetnueckas CBS3b MEX]y KilaccaMu 1 0
HEOPraHMYECKUX COCAMHECHUN

48. | IIpaktuyeckas padora Ne 6 Perenue 1 1

SKCIICPUMCHTAJIBHEBIX 3a/1a4 110 TEME
"OCHOBHBIE KJIaCCHI HCOPTaHNYCCKUX




coequueHui"

49. | IloBTropeHue u 00oO0IICHNE pa3aena. 1 0
[ToaroToBka K KOHTPOJILHOM paboTe

50. | KonrponbHas pabota Ne 2 o pazaeny 1 1
"Baxueiime npeacTaBUTeNId HEOPraHUYECKUX
BeIecTB"

51. | EctecTBeHHBIE cCeMENCTBA XUMUUECKUX 1 0
9JIEMEHTOB. AM(OTEPHOCTb.

52. | OTKpbITHE IEPHOJUYECKOTO 3aKOHA 1 0
AN .Menneneera

53. | CtpoeHue 31eKTPOHHBIX 000JI0UYEK 1 0

54. | Ilepuoanyeckasi cucTeMa XMMUYECKUX 1 0
anemenToB JI.M.Menyeneera

55. | XapakTepuCTHKA 3JIEMEHTA 10 MOJO0KEHUIO B 1 0
[ICXD JI.1M.Mennaeneera

56. | XapakTepuCTHKA 3JIEMEHTA 10 MOJO0KEHUIO B 1 0
[ICXD JI.1M.Mennaeneera

57. | 3nauenue nepuoanydeckoro 3akona u [ICXD 1 0
JI.1.MeHneneeBa

58. | Monnas xumMu4eckas CBS3b 1 0

59. | KoBaneHTHas XuMHU4YecKas CBS3b 1 0

60. | KoBanenTHas HemossipHas ¥ MOJspHAs 1 0
XUMHUYECKasl CBSI3b

61. | CrerneHb OKUCICHHS 1 0

62. | OKHCIUTEIbHO- BOCCTAHOBHUTEIIbHBIC peakuuu | 1 0

63. | OKHCIUTEIbHO- BOCCTAHOBHUTEIIbHBIC Peakiuu | 1 0

64. | IToBTopeHue u 0600IICHUE pa3aea. 1 0

[ToaroroBka K KOHTPOJILHOM paboTe

65. | Konrponbnas padora Ne 3 o pazneny 1 1
"[Tepuonuueckuii 3akon. [ICXD .M.
MenneneeBa. CTpoeHHE aTOMOB.
Xumunaeckad cBsa3b. OBP"

66. | Peseps 1 0
67. | Peszepn 1 0
68. | Peseps 1 0

5. YYEBHO-METOIUYECKOE OBECIIEYEHHUE OBPA30OBATEJIbBHOI'O TPOLECCA.

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA'
Xumus. 8 knacc/Pymsutuc I'.E., @enpnaman @.I'., AkimonepHoe odiectBo «M3natensctBo «lIpocBemenuey;
BBenure cBoil BapuaHT:
METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA:
1. Xumus. 8 kinace. Yueonuk (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, C. A. Craakos).
2. Meroanyeckoe noco6ue. 8 knace (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, U. B. AkcéHoBa).
3. Ilporpamma kypca xumum i 8—9 kiaccoB oOmieoOpazoBarenbHbIX yupexaenuid (aBroper O. C.
I"abpuensn, C. A. Cnagkos).
4. Pabouas Tetpanp. 8 knacc (aBtopsl O. C. I'abpuenss, C. A. Cnaakos).
5. Terpanb Ui 1abOpaTOPHBIX ONBITOB M MpakTHYeckuX padoT. 8 kiacc (aBropel O. C. I'abpuensn, . B.
Axcénona, U. I'. OctpoymoB).
6. Xumus B TecTax, 3ajmadax u ynpaxkHeHusx. 8 kmacc (aBropel O. C. I'abpuensn, 1. B. TpuryOuyax). 7.
DnexTpoHHas popMa yuyeOHHKA.
HOUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:
1. Poccuiickast anextponHas mkosna. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypnan «Xumus u xxu3ub»io - https://hij.ru/
4. ITogOopHa nuTeparypsl o xumuuto - http://c-books.narod.ru/
5. Kypnan " 1 centsaops" - https://1sept.ru/
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