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IHOACHUTEJIBHAS 3AIINCKA

Paboyas mporpamma o XMMuM 7151 00yJaroIMXCs 8 KI1acCcoB cocTaBieHa Ha ocHOBe TpeboBaHuit K
pe3ybTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001IIero 00pa3oBaHus,
npeacTaBieHHbIX B DeneparbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
00pa3zoBaHuUsl, ¢ YI4ETOM paclpeeIEHHBIX 10 KJIacCaM MPOBEPSEMBIX TPeOOBaHUHN K Pe3yJIbTaTaM OCBOCHUS
OCHOBHOU 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO O0IIET0 00pa30BaHUs U SJIEMEHTOB COJICPIKAHUS,
MIPE/ICTaBJICHHBIX B Y HUBEPCAIBHOM KOJM(PHUKATOPE TI0 XUMHUH, a TaKKe Ha ocHOBe [IprMepHOt mporpaMmbl
BOCITUTAHUS 00YYaIOLIMXCsI [IPU TIOJY4CHUH OCHOBHOTO 00111ero oopa3oBanus U ¢ yuérom Konuenuuu
MperoiaBaHus yueOHOTOo npenaMeTa « XuMus» B 00pa30BaTelIbHBIX opranm3anusx Poccuiickoit depepanum,
peanu3yoIX OCHOBHBIE 00111e00pa3zoBaTeIbHbIe porpamMmel (yTB. Pemenuem Kosernn
Munnpocsenienus: Poccuu, nmporokosn ot 03.12.2019 N T1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «XUMMUSI»

Bxuiag yuebHoro npenmera « XuMus» B JJOCTHXKEHUE LieJIel OCHOBHOTO 00111ero 00pa3oBaHusi 00yCI0BIEH
BO MHOTOM 3HAa4YeHHUEM XHMHUYECKOM HAayYKHM B IO3HAHUHW 3aKOHOB IPUPO/JIbI, B PA3BUTHUH IMTPOU3BOJAUTCIIbBHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOI 0a3bl MaTepuaibHON KYJIbTYpPHI.

XUMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK pacIpOCTpaHuiIa CBOE BIUSHHE Ha Bce 00JIaCTH
YEJIOBEYECKOr0 CYLIECTBOBAHHUS, 3a1aJ1a HOBOE BUCHUE MUPA, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM >KU3HU OOIIECTBA: 3HAHWE XMMUU CIYKHUT OCHOBOM JJIst
(bopMHpOBaHUS MUPOBO33PEHUS YEIOBEKA, €r0 MPEACTABICHUH O MaTepHaIbHOM €TUHCTBE MUPA; BAXKHYIO
POJIb UrpatOT GOPMUPYEMBbIE XUMHUEH MPEICTABICHHS O B3aUMOIPEBPALIEHUAX SHEPTHH U 00 3BOJIIOLUU
BELIECTB B PUPOJIC; COBPEMEHHAsI XMMUS HallpaBjeHa Ha pellieHue TI00albHbIX MPo0IeM YCTOHIUBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOI, YHEPTeTUUECKOM, MUILEBOM U 3KOJIOrMYecKoi 6e30acHOCTH, MpodiieM
31paBOOXPAHEHUS.

B ycnoBusx Bo3pacraroniero 3Ha4eH1ss XMMUH B )KU3HU OOIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHUYECKOro oOpa3oBaHus. B minane conuanusanyuy OHO SBIJISETCS OJHUM U3 YCIOBHUM (popMHUpOBaHUS
MHTEJUIEKTA JJMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY YeJIOBEKY XUMUUECKUE 3HAaHUS HEOOXOAUMBI JJ1s1 IPUOOPETEHHsI OOLIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOPa3HOM
KU3HHU OOIIECTBA, [T OCO3HAHMS BaXKHOCTH Pa3yMHOT'0 OTHOILEHHS K CBOEMY 370POBBIO U 310POBbIO
JIPYTUX, K OKpYKaromed TpUpOJHON cpefie, I TPaMOTHOTO NOBEAEHUS IIPU UCIOJIb30BaHUM PA3IMYHBIX
MaTepUaioB U XUMHUYECKHUX BEILECTB B [IOBCEIHEBHOMN KU3HU.

XuMudeckoe 00pa3oBaHNe B OCHOBHOM IIIKOJIE SIBJISIETCS 0a30BBIM IO OTHOIIECHHUIO K CHCTEME OOIIETO
XUMHYECKOro oOpa3oBanus. [[03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pean3yeT MPHUCYIIHe 001memMy
XUMUYECKOMY 00pa30BaHUIO KITIOUYEBHIE IIEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYIapCTBEHHBIE, OOIIIECTBEHHBIE U
WHUBUAYaJIbHbBIE TOTPEOHOCTH. DTUM ONPEAEISAETCS CYIIHOCTh OOIIEH cTpaTeruu 00y4deH s, BOCIUTAHUS U
Pa3BUTHS 00YJAIOIITUXCS CPEJICTBAMH YIEOHOTO MpeaMeTa « XUMHUs.

Nzydenne nmpenmera: 1) cnocoOCTBYET peann3aiui BO3MOKHOCTEH s CaMOpa3BUTHS B POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 (yHKIMOHATIBHON IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBAHKE
MBIIUICHHUS] ¥ TBOPYECKUX CITOCOOHOCTEH IMOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIIEHOW y4eOHOM
ACATCIIbBHOCTH, SKCIICPUMCHTAJIbHBIX U UCCIICAOBATCILCKUX yMCHPIﬁ, HCO6XOI[I/IMI>IX KaK B HOBCCHHGBHOﬁ
KM3HH, TaK U B IPOPECCUOHATIBHOMN IEATEIFHOCTH; 3) 3HAKOMHT CO CHeM(DUKON HAyIHOTO MBIIIICHHS,
3aKJIaJIbIBACT OCHOBBI ICJIOCTHOI'O B3TJIAa Ha CAMHCTBO NPUPOJALI U YCIIOBCKA, ABJIACTCSA OTBCTCTBCHHBIM
3Tanom B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH MTOAPOCTKOB; 4) CIIOCOOCTBYET



(bOpMHpOBaHHIO HEHHOCTHOI'O OTHOIICHUA K €CCTCCTBCHHO-HAYYHbIM 3HAHUAM, K IPUPOAC, K UCIIOBCKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Ha3BanHble HampaBieHUs B 00y4eHUHM XMMUU 00€CIIeYnBaOTCs CIeHU(PUKON coepkKaHMs IpeIMeTa,
KOTOpLIﬁ ABJICTCA NCAArOrM4YCCKU aJalITUPOBAHHBIM OTPAXKCHUCM 6a3zoBoi HAayKM XMMHHU Ha OHpCI[CJIéHHOM
JTane e€ pa3BUTHUA.

Kypc x¥uMuu 0CHOBHOM MIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMMHUU ¥ HEKOTOPBIX MOHATHH U CBEJIEHUH 00 OTJEIbHBIX 00bEKTaX OPraHNYECKON XUMUH.

CtpykTtypa coaepxkanus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOTI'0 TIOJIX0/Ia K €r0 U3y4YEeHHIO.
ConeprkaHue CKJIaIbIBACTCSA U3 CUCTEMBI MMOHATUN O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI TOHITHI
0 XuMH4eckoi peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPTraHU30BaHbI IO MPHUHIIUITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
YU€HHs KaK OCHOBBI BCEro ecTecTBO3HaHusl, ypoBHs [lepuoanueckoro 3akona J{. 1. MeneneeBa kak
OCHOBHOT'O 3aKOHA XMMHUH, YUYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBSI3U, MIPEACTABICHUIN 00
ANEKTPOIIUTUYECKON JUCCOIUAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUYECKH MOJTYUYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATEIHLHO OT OJHOTO
YPOBHS K APYTrOMY, BBIMOIHSS GYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U

BO3MOXKHOCTEH MPAKTUYCCKOI'o NPUMCHCHHA U IMOJTYYCHHA U3YUaCMbIX BCIICCTB.

Takast opranu3anus cozepKaHus Kypca cnocoOCTBYeT MpeACTaBICHUI0 XUMUYECKOM cOCTaBIstoIEeiH
HAYYHOI KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOUN MPUPOAbL. TeM caMbIM 00ecrieunBaeTcsi BO3MOKHOCTh
¢dbopmHpoBaHUs y 00y4arOIIMUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM IO3HaHUS B
HayKe. BaXHO Takyke 3aMETUTh, YTO OCBOCHME COAEPKAHUS Kypca IPOUCXOIUT C IPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHBIX KypcoB: «OKpyskaromuil Mup», «bnosorus. 5S—7 kinacce» 1 «Pu3uka. 7 KJ1ace.

HEJN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBiieHHto epBOCTENEHHONM 3HAYUMOCTH TIPU peanu3anuu o0pa3oBaTeNbHbIX QYHKIUI peaMeTa
«XUMHUA» TPAIUIIMOHHO OTHOCAT (POPMUPOBAHKME 3HAHUN OCHOB XMMHUYECKON HayKH Kak o0iacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NETENbHOCTH YeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYyphl. 3a/1aya MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA —
BOXHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJOKEHHH, TOCTYIMHBIX 0000IIeHNH
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUW O HayYHBIX METOJIaX U3yUYCHHs BEIIECTB U
XUMHUYECKUX PEaKIIMii, a Takke B (OPMHUPOBAHUH U Pa3BUTUU YMEHUHN U CIIOCOOOB 1€ATEIbHOCTH, CBSI3aHHBIX
C IJIAHUPOBaHUEM, HAOIIOACHUEM U TIPOBEJCHIUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM MTPaBIII
0e30macHOTo OOpaIeHus C BEIIECTBAMHU B MOBCETHEBHOM JKU3HM.

Hapsany ¢ 3Tum nenu u3ydeHus npeaMera B porpaMMe yTOUHEHBl M CKOPPEKTHUPOBAHBI ¢ YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanusi. CeroqHs B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA Pa3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
WHTEJUICKTa U o01Iel KynbTyphl. OOy4eHHE YMEHHUIO YUYUTHCS U MPOJI0HKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJTHOW U3 BaXKHEHIINX (DYHKIMH y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 3TUM NpU M3y4YEeHHH ITpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIee 3HaUeHue NproOpenu Takue
LEH, KaK:

(dbopMUpOBaHNE UHTEIJIEKTYaIbHO PA3BUTOM IMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITETbHOMY MPUHATHUIO PEICHUH, CTOCOOHOM aanTHPOBATHCA K OBICTPO MEHSIOIIKUMCS YCIOBUSIM

JKU3HU,



HANPaBIEHHOCTh O0YYEHHUS HA CHCTEMAaTHYeCKOe MPUOOIICHNE YYaIUXCsl K CAMOCTOSITEITEHOM
MO3HABATEIIEHOM JIeATEIbHOCTH, HAYYHBIM METO/aM ITO3HaHHUs, (POPMHUPYIONTUM MOTHUBAIIAIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

oOecrieueHre yCIOBHH, CIIOCOOCTBYOIIUX MPUOOPETCHHIO 00YJarOIIMMHKCS OIbITa Pa3HOOOPA3HOMN
JCSATEIbHOCTH, TTO3HAHHS M CAMOIIO3HAHHMS, KITFOUCBBIX HABBIKOB (KITIOYEBBIX KOMIICTCHIINHN ), HMEIOIINX
YHUBEPCATbHOE 3HAYCHUE JIJIS PA3JIMIHBIX BHJIOB JICITCIBHOCTH;

(dbopMUpOBaHHE YMEHUI OOBSACHATH M OICHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA Ha OCHOBAHWH 3HAHHUH 1
OIIBITA, MOJIYYCHHBIX IIPH U3YICHUH XHUMHH;

(dbopMUpOBaHHE y 00YYAFOIIMXCS TYMAHUCTHYSCKUX OTHOIICHUH, TOHUMAHMS [ICHHOCTH XUMHUYECKHX
3HAHUU I BEIPAOOTKH SKOJIOTHYECKH 11eJIeCO00pa3HOTo MOBEACHUS B OBITY M TPYIOBOM JESATEILHOCTH B
LEJSIX COXPAHEHUSI CBOETO 3/I0OPOBBS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

pa3BUTHE MOTHBAIIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHHS 00IIEYETIOBEUYCCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TTPODHIIS ¥ HAIPABICHHOCTH
JambHEHIero ooy4eHusl.



COJAEP)KAHUE YYEBHOI'O ITPE/IMETA

IlepBoHauya/ibHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumun. Ponp xumuu B xku3HU yenoBeka. Tena u Bemectsa. Pu3nuecKue CBOMCTBA BELLECTB.
ArperatHoe coctosiHue BemiecTB. [loHsTHEe 0 MeTOAaX MO3HAHUS B XUMHUH. XUMHS B CUCTEME HayK. YHCTbIe
BemiecTBa 1 cmecu. CriocoObl pa3aeneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTHl. CHMBOJIbI XUMHUYECKHUX 3J1€MEHTOB. [IpocThie u cnoxHbIe
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckasi hpopmyia. BaleHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBas 10715
XUMHUYECKOT'0 3JIEMEHTA B COCIUHEHHH.

®u3nuecKue 1 XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Npu3Haku. 3aKOH COXPAaHEHUsI MaCChl
BellecTB. XuMuyeckue ypaBHeHus. Kiaccudukaiys XuMu4eckux peakiuil (CoeTnHeHus!, pa3ioKeHusl,
3aMeIIeHHs, OOMEHa).

XVUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i1, ¢ mpaBujiaMu pabOThI B JIAOOpaTOPUU U
npuéMaMu oOpalieHus ¢ J1abopaTOpHbIM 000PYAOBaHUEM; U3YUYECHUE U ONKUCAHUE (PU3UYECKUX CBOHCTB
00pa3IoB HEOPTraHWMYECKUX BEIIECTB; Ha0I0IcHHE (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJA, PACTHPAHHE
caxapa B CTYyIKe, KHTIEHHE U KOHCHCAIIUS BOJbl) U XUMHUYECKHX (TOpEHUE CBEUH, MPOKATUBaHIE METHOM
IIPOBOJIOKH, B3aUMOJEMCTBHE Mela ¢ KUCIOTOM) SBJIEHUH, HAOII0OAEHUE U ONKMCAHNUE IPU3HAKOB MPOTEKaHUS
XUMHUYECKUX peakluii (pa3iiokeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasnoxxenue rugpokcuaa meau(Il) mpu narpeBanuu, B3auMoieicTBrE xKeme3a ¢ pactBopom coiid Meau(1l));
M3Y4YEeHHE CIIOCOOOB pa3fieNieHus: cMecei (C MOMOIIbI0 MarHuTa, GUIbTPOBaHUE, BhIMIAPUBAHUE,
JTUCTUJUISIINS, XpoMaTorpadust), MpoBeeHNe OYUCTKU TOBAPSHHOU COJIH; HAOIOIEHUE U ONTUCAHUE
pe3yAbTAaTOB MPOBEJICHHUS OIbITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MACChI; CO3[JaHuE MOIeIel
MOJIEKYI (IIapOCTEPKHEBBIX ).

BazkHeiinue npeacTaBuTe 1 HEOPraHUYeCKMX BellleCTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. Haxoxaenue
KHCIIOpOJia B IpHUpojie, GPU3NYECKUE U XUMUYECKHe CBOICTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucioposa. CriocoOs! MOIy4eHHsT KUCIOpoia B JJa0OpaTOpuu U MPOMBIIIUIEHHOCTH. KpyroBopoT Kuciopo/ia B
npupojie. O30H — ayuI0TPOITHAsE MOIU(DUKAIINS KHUCIOPO/Ia.

TennoBoii 3 pekT XuMUIecKoi peakiiu, TEPMOXUMHYECKUE YPABHEHUS, IK30- U SHIOTEPMHUECKHE
peaknuu. TOMIMBO: yrojib U METaH. 3arps3HEHUE BO3/IyXa, YCHIICHHE MMAapHUKOBOTO A (deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bonopon — aneMeHT u npoctoe BemecTBo. HaxoxaeHrne Bogopoa B mpupoje, pu3ndeckue 1 XUMHIECKHe
CBOWCTBa, MPUMEHEHUE, CTIOCOOHI monydeHus. KucmoTsl u comu.

KonugectBo BemectBa. Monbs. Momnspras macca. 3akoH ABoraapo. MomsipHabiil 006EM ra3oB. Pacuérsl o
XUMHUYCCKUM YPABHCHUAM.

®dusnueckue cBoiicTBa BoAbl. Boga kak pactBoputens. PactBopbl. HackillieHHbIE 1 HEHACBIILIEHHBIE
pacTBOpbI. PacTBOpHMOCTH BEIIECTB B Bojie.MaccoBast 107151 BEMIECTBA B paCTBOPE. XUMHUYECKHUE CBOMCTBA
Bobl. OcHOBaHus. Poiib pacTBOpOB B MPpHUPO/IE U B )KU3HU uenoBeka. KpyroBopot Bozbl B mpupo/ie.
3arpsi3HeHue NpupoIHbIX Boa. OXpaHa U OYHUCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranmueckux coeauaennii. Oxcuasl. Knaccudukarms okcuioB: coaeodpasyromme
(OCHOBHBIE, KUCTIOTHBIC, aM(OTEPHBIC) U HecosleoOpa3yromue. HoMeHkIaTypa OKCUI0B (MEXIyHApOIHAS U
TpuBHANIbHAS ). DU3HUECKUE M XUMUUECKHE CBOMCTBA OKCUIOB. [lomydeHne okcuios.



OcnoBanus. Knaccuukanus ocHOBaHU: MENOUN U HEPACTBOPUMBIE OCHOBaHU. HoMeHknaTypa
OCHOBaHUH (MeXAyHapoaHas U TpuBUasbHasA). Dusnueckne 1 XUMHUYECKHUE CBOMCTBA OCHOBAHUH.
[Tonydyenue ocCHOBaHU.

Kucnotel. Kimaccudukarms kucinor. HomeHknarypa Kuciot (MeXIyHapOIHAS U TPUBHATIBHAS ).
duznuecKkue 1 XMMHYECKHe cBoicTBa KucaoT. Psa aktuBHoctu metaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coiiel (MexayHapoaHas U TpuBHaibHas1). U3ndecKkrue 1 XUMUYECKHUE CBOMCTBA
couieit. [lonmyuenue conen.

I'enernueckas cBA3b MEXKAY KjlacCaMM HEOPraHMYECKUX COETUHEHUI.

XVMMHUYECKUH SKCIIEPUMEHT: Ka4YECTBEHHOE OIIPENIEICHUE CONEPIKAHUS KHCIOPOa B BO3yXE; MOJIyUEHHE,
coOupaHue, pacClio3HaBaHUE U U3YUYEHHE CBOWCTB KUCIOPO/1a; HAOII0IeHUE B3aMMO/ICHCTBHSI BELIECTB C
KHUCJIOPOAOM U yCIOBHS BOSHUKHOBEHUS U MIPEKpaIlleHUs TopeHusl (Ioxkapa); 03HaKOMJICHHE ¢ 00pa3Lamu
OKCH/JIOB U OIMCAaHUE UX CBOMCTB; MOJIy4eHHUE, COOMpPAaHUE, pacllO3HAaBaHUE U U3yUEHHE CBOMCTB BOAOPOA
(ropenue); B3aumozelcteue Bogopoaa ¢ okcuaom menu(1l) (Bo3mMoxkHO HCII0Ib30BaHUE BUAECOMATEPUATIOB);
HaOr0IeHNe 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBAaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pPa3IM4YHON PaCTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM 10JIen
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BOJIbI C METaJJIaMU (HaTPUEM U KaJlbl{ueM) (BO3MOXKHO
HCIOJIb30BaHUE BUIEOMATEPUAIIOB); ONPEIEICHNE PACTBOPOB KUCIIOT U IIEJI04Yel C IMOMOLIbI0 MHIUKATOPOB;
UCClIeI0OBaHie 00pa3lioB HEOPraHUYECKUX BEILIECTB PA3IMYHBIX KJIACCOB; HA0III0I€HNE U3MEHEHUS OKPACKU
MH/IMKATOPOB B PacTBOpaxX KHUCJIOT U Liesioueil; n3yuenue B3aumoeictaus okcuaa meau(1l) ¢ pactsopom
CEPHOU KUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKLIMM HEUTPaIU3aliy; M0Jy4EHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJIHOTO METAJUIA JPYTUM U3 PaCTBOpA COJIM; PELIEHUE IKCIIEPUMEHTAIIBHBIX 3ajay 110 TeMe
«Baxnelinme Ki1accel HEOPraHUYECKUX COCTUHEHUI.

Hepuoauyeckuii 3akoH u Ilepunoanyeckasi cucrema xumudeckux djiemenToB /. U. MenpeieeBa.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKINH

[TepBble MOMBITKH KJIACCU(PUKALMU XUMUUECKUX 3JIeMEHTOB. [IoHATHE O IpyIax CXOAHBIX 3JIEMEHTOB
(IesIouHbIe M IET0YHO3EMENbHbBIE METAJUIb], FaJIOTe€Hbl, MHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpble 00pazyroT
amM(oTepHbIe OKCU/IBI U THAPOKCH/IBI.

[Tepnoanueckuii 3akoH. [lepnonnueckas cucreMa xuMudeckux ieMeHToB /[, 1. Menneneesa.
Kopotkonepuonnas u jymmHHOonepruoaHas popmsl [leproanyeckoil cucteMbl XUMUYECKHX 371€MEHTOB /.
N. Menneneesa. [lepuoasr u rpymnmsl. @U3n4ecKkuil CMbICI HOPSAIKOBOIO HOMEpa, HOMEPOB NIEPUOIA U
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHsl. CTpoeHHe IeKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumMuueckux 31meMeHToB [lepuonnueckoit cucremst Jl. M. MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme [l. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMSI paJNyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpymmnaMm 1 nepuoaam. 3HaueHue [lepuoanueckoro 3akona u [lepuoanueckoi
CUCTEMBI XUMHUUYECKHUX DJIEMEHTOB I pa3BUTHUA HaAyKu U npakTuku. [. 1. MenneneeB — y4€Hslii u
IpaKJaHUH.

Xumudeckas cBsa3b. KoBaneHnTHas (TOJISIpHAs U HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIIBHOCTh
XUMHUYECKHX IeMEHTOB. MIOHHas CBA3b.

Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakluu. [Iporieccsl okucienus u
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH IKCIEPUMEHT: U3ydyeHue 00pa3I0B BEIIECTB METAJUIOB U HEMETAJIIIOB; B3aUMOJICHCTBUE
TUAPOKCHIA IMHKA C paCTBOPaMU KHCIIOT U LIEJI0YEH; IPOBEACHUE OIBITOB, WIITIOCTPUPYIOIIUX IIPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKkIUil (TOpeHHEe, PeaKui pa3oKeHUs, COSUHEHMUS).



MexnpeaMeTHbIe CBS3H

Peanu3zanus MeXNpeAMETHBIX CBS3€H MPU U3YYCHUH XUMHUU B 8 KJTacCe OCYIIECTBISIETCS Yepes

UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MIOHATHU, TaK U MIOHATHH, SBIISIOMINXCS CUCTEMHBIMH

JUISL OTZICJIbHBIX TIPEJIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO11Ke ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAy4YHbIH (aKT, TUIIOTE3a, TCOPHSs, 3aKOH, aHAJIN3, CUHTE3,
KJIacCHU(UKALUS, NEPUOANIHOCTD, HAOJIOICHHE, SKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, MOJICIb,
SIBJICHUE.

dusuka: Marepusi, aToM, JICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI, PaJMOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPHUECKUI 3apsijl, BEMIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3,
(du3MUeCcKre BEITMYUHBI, €IMHHUIIBI U3MEPEHHUSI, KOCMOC, TUIAHEThI, 3BE3]1b1, CONHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO,

BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

I/I3yquHe XHMUH B § KIl1acce HaIlpaBJICHO Ha JOCTUIKCHUC 06yqa10u11/1M1/1c;1 JIMYHOCTHBIX, MCTAITPCAMCTHBIX
" NPpCAMETHEIX PE3YIbTAaTOB OCBOCHUSA yqe6Hor0 npeamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOT'O 00I11er0 00pa30BaHus JOCTUTAIOTCA B X0JI€
oOyueHUsl XUMHH B €MHCTBE YI€OHOM U BOCTIUTATEIBHOU JesTenbHOCTH OpraHnu3aiuy B COOTBETCTBUU C
TPaJULMOHHBIMH POCCUICKUMH COLUOKYJIBTYPHBIMHU U 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU
B OOIIIECTBE MPaBUIAMH U HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS
U COLMAIN3aUU 00yJaronInXcs.

JIM9HOCTHBIE Pe3yIbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIC B YACTH:

IIaTpuoTHYECKOr0 BOCIMTAHUS

1) HeHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACJIEAHIO,
MOHUMAaHUS 3HAUYCHUSI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOT'0 00IIECTBa, CTIOCOOHOCTH BJaJIETh
JOCTOBEPHOU MH(OPMAITHEH O TIEPEAOBBIX JOCTHKEHHUSIX U OTKPHITHIX MUPOBOM M OTCUECTBEHHON XUMUH,

3aUHTCPCCOBAHHOCTH B HAYUHbBIX 3HAHUAX 00 YCTPOI;'ICTBG MHUpa u O6H.[€CTBa;

I'paknaHCcKOro BOCIMTAHMS

2) mpeAcTaBIeHUs O COLUAIBHBIX HOPMaX U MpaBUWJIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIEJ0BATEIbCKOM, TBOPUECKON 1
APYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JIESATEIbHOCTH IIPH BHIIOJIHEHUH
y‘-I€6HI>IX, ITO3HAaBATCJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3/JaHUN y‘~IG6HI)IX ITPOCKTOB,
CTpeMJICHH K B3aMMOIIOHUMAHMIO U B3aUMOIIOMOIIIY B Ipoliecce 3TON y4eOHOM AesTeNbHOCTH; TOTOBHOCTH
OILICHUBATh CBOE MOBEACHHUE U MMOCTYIIKH CBOUX TOBapI/IHIef/'I C MMO3UIMH HPABCTBCHHBIX U ITPABOBBIX HOPM C

y‘{éTOM OCO3HAHUS MOCIEACTBUI IOCTYIIKOB;

LleHHOCTH HAYYHOT0 MO3HAHUSA

3)  MHPOBO33PEHUYECKUX MPEACTABICHUIN O BEIIECTBE U XUMHUYCCKOM PEaKIIUH,
COOTBCTCTBYIOIIUXCOBPEMEHHOMY YPOBHIO pa3BHUTHUA HAYKHU U COCTABJIAIOIIUX OCHOBY JJIsI IOHUMAaHUWA
CYUTHOCTH HayYHOU KapTHUHBI MUPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTUS IPUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOIHOM Cpeoil, O pOJIU XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) IMMO3HAaBaTCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMMOJIYYCHUE HOBBIX 3HAHUH 110 XHUMHH, HGO6XO)II/IMI)IX
U100 BICHEHHS HAOJTI0TaeMBIX MPOIECCOB U SIBJICHU;

5)  mo3HaBaTeIbHOM, MH()OPMAIIMOHHON M YMTATEIILCKON KYJIBTYPBI, B TOM YHUCIIE
HaBBIKOBCAMOCTOSITENIbHON pabOThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOU JTUTEPATyPOH, JOCTYITHBIMU
TEXHUYECKUMHU CpeJICTBAaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYUEHHIO M MTO3HAHUIO, JIFOOO3HATEIIEHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
KCaMo0o0pa30BaHHUIO, MPOSKTHON U MCCIIEIOBATEIBCKON AEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAMpPAaBIEHHOCTH U YPOBHS 00y4YEHUS B HajbHEHIIIEM;

@®opMHUPOBaHUS KYJbTYPbI 310POBbsl

7) oco3HaHUs IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKU Ha 37]0POBBII
00pa3 KU3HU, OCO3HAHHUSI TTOCIICICTBUI U HEPUATHS BPSITHBIX MPUBBIYCK (YIIOTPEOICHHSI aTKOTOJI,
HapKOTHUKOB, KYPEHHS ), HEOOXOAMMOCTHU COOJIIOICHUS TTPABIII OE30MMACHOCTH MIPU OOPAIICHHH C
XUMAYECKHMH BEIIECTBAMH B OBITY M peabHON JKU3HU;



TpyaoBoro BOCIUTAHUS

8) uHTepeca K MPaKTUYECKOMY U3YUEHHUIO Mpodeccuil U Tpyia pa3InyHOTo PoJia, YBaXEHHUE K TPYAY U
pe3yiibTaTaM prI[OBOﬁ ACATCIIBHOCTH, B TOM YHCJIC HAa OCHOBC MPUMCHCHUS ITPECAMCTHBIX 3HAHUH 110
XUMHH, OCO3HAHHOTO BbIOOpa MHANBHUAYAIBHON TPACKTOPUHU MPOJOHKEHU 00pa30BaHus C yUETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; yCIIEITHON
poecCuOHANBHOM e TeIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHHI; TOTOBHOCTh aJalTUPOBATHCS B
npodeccuoHaIbHOM cpee;

IK0JIOrH4eCcKOro BOCIIUTAHHUSA

9)  SKOJIOTHYECKH I1eJIeCO00Pa3HOr0 OTHOILICHHUS K IPUPOIC KaK HCTOYHUKY JKU3HU Ha 3eMJIe, OCHOBE
e€cyIecTBOBaHMS, TOHUMaHUS IIEHHOCTH 3JI0POBOTO U 0€301acHOTO 00pa3a )KU3HH, OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS [IEHHOCTH COOTIOACHHUS
mpaBuj1 6€30MacHOTO MOBEICHHSI PU Pad0Te C BENIECTBAMH, a TAK)KE B CUTYAIUAX, YIPOKAIOIINUX 3I0POBBIO
W SKU3HH JIIOJICH;

10) cnocoOHOCTH MPUMEHSTH 3HAHHUS, TIOJIyYaeMbIe TIPU U3YYCHUN XUMUH, JUTS PEIICHUS 3a/1a4,
CBSI3aHHBIXC OKPYKAIOIIeH MPUPOIHOI Cpeoi, MOBHIIICHUS YPOBHS KOJIOTUYECKON KYIbTYPbl, OCO3HAHUS
rI100aTBbHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIeM U IyTel UX pellieHus MOCPEACTBOM METOIOB XUMUU;

11) 5KOJOTHYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJACTBOBAThCS UM B IMO3HABATEIbHON, KOMMYHUKATHBHOMN

HCOHH&J’IBHOﬁ IIpaKTHUKCE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX pe3ybTaToOB BBIACIAIOT 3HAUUMbIE 17151 JOPMUPOBAHUS MUPOBO33PEHHUS
oOl1eHay4HbIe MOHATHUS (3aKOH, TEOPHUs, IPUHLIUII, TUIIOTE3a, (PAKT, cucTeMa, MPOLIECC, SKCIEPUMEHT U JIp.),
KOTOPBIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX MTPEeIMETax U MO3BOJISAIOT HA OCHOBE 3HAHUH U3
3TUX MPEeIMETOB POPMHUPOBATH MPECTABICHUE O LIEIOCTHOW HAyYHOU KapTUHE MUPA, U YHUBEPCAIIbHBIE
yueOHble JelicTBUS (T03HABaTEIbHbIC, KOMMYHUKATUBHBIE, PETYJISTUBHbIE), KOTOPbIE 00ECTIEYMBAIOT
(hopMHpOBaHHE TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOM
NeSITEIbHOCTH.

MertarnpenMeTHbIe pe3yabTaThl OCBOEHHs 00pa30BaTeIbHOM MPOrpaMMBbl IO XUMHUU OTPaXkaroT OBJIAJCHUE

YHUBCPCAJIbHBIMU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCIJIC:

Ba3zoBbIMM TorMYecKMMH JeHCTBUSIMU

1)  yMeHHeM HUCIOJb30BaATh MPUEMBI JIOTHUECKOTO MBIIIICHHS TIPH OCBOCHUH 3HAHHIA: PACKPHIBATH
CMBICIIXMMUYECKHX TOHATHH (BBIIEIATH UX XapaKTePHbIE IPU3HAKH, YCTAaHABINBATh B3aUMOCBS3b C IPYTUMHU
MOHSTHUSIMH ), UCTIOJIb30BaTh MOHATHUS AJ11 O0BSICHEHHS OTAENbHBIX ()aKTOB U SIBJICHU; BEIOUPATh OCHOBAHUS
Y KPUTEPUU TS KIIaCCU(PUKAIIMK XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLMi; YCTaHABIMBATh
MIPUYUHHOCIIEACTBEHHBIE CBSI3U MKy O0bEKTaMHU U3yYEHHS; CTPOUTH JIOTHYECKHE PACCYKACHUS
(MHIyKTUBHBIE, AETYKTUBHBIE, IO aHAJIOTHH); IEJI1aTh BBIBOJIbI U 3aKIIIOUEHUS;

2)  YMEHHEM NPUMEHATH B MIPOIIECCE O3HAHMS MOHATHS (IPEIMETHBIE U
MeTanpeIMETHbIE),CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, UCIIOIb3yEeMbIE B XUMHUU, TPE0OPa30BbIBAThH MINPOKO
MPUMEHSIEMbIE B XUMHU MOJIeNIbHbIE TPEACTABICHUS — XUMHUECKUH 3HaK (CUMBOJ JIEMEHTA), XUMHUYECKast
¢dbopMyIna U ypaBHEHHE XUMUYECKON PeaKI[UN — MPHU PELICHUH y4eOHO-TT03HABATENIbHbBIX 3a/1a4; C YUETOM
3TUX MOJIETIbHBIX NPEACTABIECHUH BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU U3y4aeMbIX
00BEKTOB — XUMHMUECKUX BEIIECTB U XMMUYECKUX PEaKIHil; BHIBIATH OOIME 3aKOHOMEPHOCTH,
IIPUYMHHOCIIEACTBEHHBIE CBS3U U IPOTUBOPEUHSI B U3ydaeMbIX IPOLIECCAX U SBJICHUSAX; IPEAIaraThb
KPUTEPHUHU VIS BBISIBICHHSI 9THX 3aKOHOMEPHOCTEH U POTUBOPEUHIL; CaMOCTOATENBHO BBIOMPATh CLIOCO0
pereHust yueOHoIl 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS, BEIOMPATh HanOoIee OXOISAIIHNA C
y4€TOM CaMOCTOSITENILHO BbIJICIEHHBIX KPUTEPHUEB);



Bba3oBbIMHU HcCIEI0BATENbCKIMH JeHCTBUAMU

3)  yMeHHEM HCIT0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE HHCTPYMECHTA MIO3HAHUS, a TAKKE
BKa4eCTBE OCHOBBI IS JOPMHUPOBAHUS TUTIOTE3HI 11O ITPOBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

4)  npuoOpeTeHHE OMbITA 0 INIAHUPOBAHMIO, OPTaHU3AIMH U MPOBEICHUIO YUCHHUECKUX
IKCIIEPUMEHTOB: YMEHHE HAOII01aTh 32 XOJ0OM IPOIECcca, CAMOCTOSATEIHPHO IPOTHO3UPOBATH €T0 Pe3ybTarT,
(dbopMynpoBaTh 0000IIEHHUS U BBIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABIIATh
OTUYéT O MpOoCIIaHHON paboTe;

Pa6oroii ¢ nunpopmanueii

5)  ymeHHeM BHIOMPATh, aHAIU3UPOBATH ¥ HHTEPIPETUPOBATH MH()OPMAIIHIO PA3IMYHBIX BUIOB U
(dbopmnpeacTaBiIeHus, MOITy4aeMylO U3 pa3HbIX HCTOUHUKOB (HAYYHO-TIONYJISIpHAS JINTEpaTypa XUMUYECKOTO
COJIep>KaHus, CIIPaBOYHbIE T0COOUs, pecypchl IHTepHeTa); KpUTUUECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMALIHIO;

6) yMCHHEM MPUMEHSATH Pa3InYHbIC METO/IbI M 3aIIPOCKI IPHU IMOKCKE U 0TOOpe MH(pOpMaIuu
HCOOTBETCTBYIOIUX JAHHBIX, HEOOXOAMMBIX JIJIs BHIIOJIHEHUS YUeOHBIX U IO3HABATENIBbHBIX 3a/1a4 OIpe
IEeNEHHOTO TUTIA; PUOOPETEHUE OIBITA B 00JIACTH UCTIOIH30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJIa/ICHUE KYJIbTYPOl aKTUBHOT'O UCIIOJIB30BAHUS PA3IMYHBIX IIOUCKOBBIX CUCTEM;
CaMOCTOSITENTFHO BEIOMPATH ONTUMAIBHYIO (hOpMY IIpeCTaBICHUS HHPOPMALIUU 1 WILTIOCTPUPOBATH
pelaeMble 3a/1a4y HECJI0KHBIMU CXE€MaMH, InarpaMMaMu, IpyruMu popMaMu rpauKu U ux
KOMOMHAIIHSIMH;

7)  YMCHHEM HUCIIOJIb30BaTh M aHAJM3UPOBATh B MpoOLIECCe YUSOHOM U MCCIICI0BATEIbCKOM
NesTeIbHOCTUUH(OPMALIMIO O BIUSHUM MPOMBIIIICHHOCTH, CEJILCKOTO X034HCTBA U TPAHCIIOPTa Ha
COCTOSIHHE OKPYKAaroUIeH IPUPOJHON Cpebl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMU

8)  yMmeHueM 3a1aBaTh BOMPOCH (B XO/I€ JHUAIIOTA M/HJIH JUCKYCCHH) IO CYIIIECTBY 00CYKIaeMOi
TCMBI,q)OpMYHHpOBaTB CBOM NPCIIOKCHHUA OTHOCUTCIIbHO BBITTIOJITHCHUA npe)momeHHoﬁ 3aadu;

9) mpuoOpeTeHHe ONbITa MPE3CHTAIIUH PE3Y/IHbTATOB BBHIIIOJHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(;mabopaTopHOro OmbITa, Ta00PATOPHOM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA);

10) 3aMHTEpPECOBAaHHOCTH B COBMECTHOW CO CBEPCTHHKAMHM MMO3HABATEIBHOM 1
UCCIIEIOBATENECKONACSITENFHOCTH TIPH PEIICHUH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE y4€Ta 00IuX
MHTEPECOB U COTJIACOBAHMS MO3ULUN (00CYX AeHMs, 0OMEH MHEHUSMH, «MO3TOBbIE IUTYPMBbI», KOOPAWHALUS
COBMECTHBIX JICHCTBH, OTpeieNieHne KPUTEPUEB 0 OIICHKE Ka4eCTBA BHITIOTHEHHOW paboThI U JIp.);

YHuBepcalbHBIMH PeryJaTHBHBIMH e CTBUAMU

11) ymMeHHEeM caMOCTOSTEIBHO ONPENeIISATh LU eI TEeNbHOCTH, TUIAHUPOBATh,
OCYIIECTBIISATH, KOHTPOJIUPOBATH U ITPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTENIbHOCTD, BHIOUPATh
HanOosee 3((heKTUBHBIE CIIOCOOBI peIIeHus] YUeOHBIX U TO3HABATENIBHBIX 3a/1a4, CAMOCTOSITENIEHO
COCTABJISITh WM KOPPEKTUPOBATH MPEAJIOKEHHBIM aJrOPUTM JAEHCTBUMN TP BBINOJHEHNUN 33JaHUH C Y4ETOM
MOJTyYEHUs] HOBBIX 3HAHUM 00 H3ydaeMbIX 00bEKTaX — BELIECTBAX U PEAKIIMSIX; OLIEHUBATh COOTBETCTBUE
IIOJIy4E€HHOTO PE3yJIbTaTa 3asBICHHON LIENH;

12) ymeHHEeM HCHOJb30BaTh U aHATM3UPOBATH KOHTEKCTHI, ITPeJlaracMble B YCIIOBHH 33/ IaHH.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe nmpeaMeTHBIX Pe3yJIbTaTOB 110 OCBOCHHIO 00s13aTEILHOTO COIePKaHUsI, YCTAHOBIIEHHOTO JaHHOM
pUMEpPHOI paboueil mporpaMMoi, BELIETSIOT: OCBOCHHBIE 00YJaIOIIUMUCS HAyYHbIC 3HAHUS, YMEHHS U
CIoCcOOBI IEUCTBHH, crielUpUIECKUAEC TSI IPEIMETHON 00JaCTH «XHUMHUS», BUIBI ACITEIHLHOCTH 110



MOJTyYEHHIO HOBOT'O 3HAHMS, €r0 HHTEPIIPETAIMH, TPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3TUYHBIX YUCOHBIX U
HOBBIX CUTYyalUsX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y OOYUAIOLIUXCS CIEAYIOMNUX YMEHHUI:

1)  packpvieamsv cmblci OCHOBHBIX XMMHUYECKHUX TMOHITHI: aTOM, MOJICKYJIa, XAMUYIECKUH JIEMEHT,
MIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECH (OJIHOPOAHAS U HEOJHOPO/IHAS ), BAJIGHTHOCTD, OT
HOCHUTEJIbHAS aTOMHAs U MOJIEKYJISIpPHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpPHAsl Macca, MaccoBast
JI0JIS1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCU, KUCII0Ta, OCHOBAHHE, COJIb,
3JIEKTPOOTPHUIIATEILHOCTD, CTENICHh OKUCIICHUS, XUMUYECKasl PeaKLus, KITacCU(PUKAIS PEaKIMii: peakuu
COEJIMHEHMUS, PEaKLIUU Pa3JIOKEHHUs, PeaKIMK 3aMEIEHUS, peaklluu 0OMeHa, 9K30- U SHA0TEPMUYECKUE
peakiuu; TerioBoi 3¢ ekt peakunu; SAPo aToMa, IITEKTPOHHBIN CIIOH aTOMa, aTOMHAsi OpOUTAIIb, PAANYC
aToMa, XMMHUYECKasl CBA3b, OJISIPHAS U HEMOJIIpHAs KOBAJIEHTHAs CBSI3b, MIOHHAS CBA3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 1015 BellecTBa (MPOIEHTHAs KOHLEHTPALIKs) B pacTBOPE;

2)  uwmoCcmpupo6ams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. I1. 1) U IPUMEHSITH 3TH
TIOHSTHUS MPU OMMMCAHUY BEIIECTB U X MPEBPAICHUH;

3)  ucnonvzosamv XUMUYECKYIO CHMBOJIUKY JIJIsl COCTaBJICHUs ()OPMYJI BELIECTB M yPaBHEHHIA
XUMHUYECKUX PEAKIUH;

4)  onpedensimb BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTEIICHb OKUCIICHHS
AJIEMEHTOB B OMHAPHBIX COCTMHEHHSX; IPUHAICKHOCTH BEIECTB K ONPENeIEHHOMY KIIACCY COSAMHEHHH 110
dbopMynaM; BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs! U HOHHAs) B HEOPTAaHUUECKUX COCIMHEHMSIX;

5)  packpwisams cmwicn Tepuoauueckoro 3akona JI. 1. MeneneeBa: 1eMOHCTPUPOBATh IOHUMAHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT UX MOJIokKeHUs B [lepuoanueckoit
CUCTEME; 3aKOHOB COXPAaHEHUsI MaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKOHa ABOTaJpoO; OMKCHIBATh M XapaKTepru3oBaTh TabanuHyro ¢popmy [lepuonndeckoii cucTemMbl
XUMHUYECKUX JJIEMEHTOB: pa3JInuaTh MOHATHUS «TJaBHAs moArpynna (A-rpymnmna)» u «moOovHasi moArpyIa
(brpymma)», Manbie 1 O0JbIINE MePUO/Ibl; COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B TaOIHIIE
«Ilepuoguyeckas cucreMa XuMu4deckux anemeHToB . M. MenaeneeBay ¢ 4UCIOBBIMUA XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps[ sApa, 00IIee YHCIO FIEKTPOHOB U
pacnpesieNieHre UX Mo SJIEKTPOHHBIM CIIOSIM);

6) knaccuguyuposams XUIMUYECKUE IIEMEHTHI; HEOPraHMUECKHE BEIIECTBA; XUMUYCCKUE PEakUuH (TI0
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEaKIIMU BELIECTB, 10 TETJIOBOMY 3D PEKTyY);

7)  xapaxmepuzosams (onucvléams) OOIIHEe XUMUYCCKHE CBOMCTBA BEIIECCTB Pa3IMYHBIX KJIACCOB,
MOATBEPIK/Iask ONTMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKHUX PEAKIINA;
8)  mpoerosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaU€CTBEHHOTO COCTaBa; BO3MOKHOCTH

MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B PAa3JIMYHBIX YCIOBHSIX;

9)  6bluUCHSAMB OTHOCUTEBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTFO
XMUMHUYECKOT0 3JIEMEHTA 10 (GOpMYJIe COeMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacy€Thl O YPAaBHEHUIO XMMUYECKOM peakIuu;

10) npumensimo OCHOBHBIE OTIEPAIIUH MBICIUTEIBHO JEATEILHOCTH — aHAJIN3 U CHHTE3, CPABHEHHE,
0000111eHIEe, CUCTEMATH3AIIHNIO, KIacCU(DUKAIINIO, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX CBSI3€H — /ISt
M3y4YeHUs CBOWCTB BEIIECTB M XUMHUECKUX PEAKIINI; €CTECTBEHHO-HAYYHBIE METOIbI IIO3HAHUS —
Ha0II0IcHNE, U3MEpPEHNEe, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ),

11) cnedosamsb paBUIaM MOJIB30BaHMS XMMUYCCKOMN MOCYON U JTAOOPaTOPHBIM 000PYI0BaHHEM, a
TaK)Ke IpaBujiaM OOpAaIlEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSAMHU IO BBIITOJIHEHUIO
1ab0PaTOPHBIX XUMHUYECKHUX OIBITOB IO MOJTYYCHHUIO U COOUPaHHIO Ta3000pa3HbIX BEIIECTB (BOJAOPOIA U
KHCIIOpO/1a), IPUTOTOBIIEHUIO PACTBOPOB C ONpPEAEEHHON MacCOBOM J10Jiel pacCTBOPEHHOTO BEILIECTBA;



IJIaHUPOBATh U NPOBOJUTH XUMHUYCCKUC DKCIICPUMCHTHI 11O paCliO3HAaBaHHUIO paCTBOPOB menoqeﬁ 1 KHUCJIOT C

MOMOIIBIO UHAUKATOPOB (JIaKMYC, (DeHOI(PTATICHH, METUIOPAHXK U AP.).



TEMATHYECKOE IINTIAHUPOBAHHUE

Ne [ HaumeHoBaHMe pa3iesioB M TeM KoanuecTBo yacoB Hata Buasl gesTe1bHOCTH Buasi, DIIeKTPOHHBIE
n/n | NporpaMMmsl H3y4YeHust dopmbl (uudposbie)
KOHTPOJIs o0pazoBaTe/bHbIE
peero KOHTPOJIbHBIE | MPAKTHYECKHe pecypeet
padoTsI paboTsI
Pasnen 1. IlepponayajibHble XAMHYECKHE TIOHSTHS
1.1. | Xumusi — BakHas 06;1aCcTH 4 0 2 PackpbIBaTh CMBICI H3y9aeMBbIX TOHITHH; VYerusrit
eCTeCTBO3HAHHS H MPAKTHYECKOI Paznnuath YyKuCThIE BELIECTBA U CMECH; OJIHOPOJHBIC M HEOHOPOIHBIC CMECH; ompoc;
JeATeILHOCTH YeJI0BeKa CrenoBath IpaBHiIaM ITOIb30BAHUS XUMIYECKOH ITOCYIOH H JIaOOpaTOPHBIM ITpaktiyeckas
o0opynoBaHHeM, a TAKXKe IIPpaBHIaM O0OpaIeH:s] ¢ XUMHIECKUMH BEIECTBAMHU B paborta;
COOTBETCTBUM C MHCTPYKIMSMH 110 BBINOJIHEHHUIO MPAKTHYECKHUX PaboT;
IInaHnpoBaTh U NPOBOJAUTH XUMHYECKHI SKCIIEPUMEHT 110 U3YUCHHIO U OIIUCAHHIO
(hM3MYECKUX CBOMCTB BEIIECTB, CIIOCOOOB Pa3/ielIeHHs cMeceil BEIeCTB;
BeicTpauBaTh pa3BEpHyTHIE MMCEMEHHBIC H YCTHBIE OTBETHI C OIIOPOH Ha HH(OPMAIHIO
13 ydeOHHKA U CIIPAaBOYHBIX MaTEPHANIOB, TPAMOTHO UCIIOJIL30BATh M3yUECHHBII
MOHSATUHHBIN anmnapar Kypca XUMHH;
1.2. | BemecrBa 14 1 0 Pasnnyats Gu3UecKHe 1 XUMUYECKUE SIBICHUS, OOBSICHATH HX CYIIHOCTh C TOYKU YcTHbli
M XHMHYeCKHe PeaKInu 3pEHHs] AaTOMHO-MOJIEKYJIIPHOTO YUCHUS; orpoc;
OnpenensaTs NPU3HAKU XUMUYECKUX PEAKLUH, YCIOBHS UX IPOTEKAHUS; [TucbMeHHbIH
OOBICHATB CYIIHOCTD (PU3NIECKUX U XUMUUECKUX SBJICHUN C TOYKU 3PEHUS KOHTPOJIB;
AQTOMHOMOJIEKYJISIPHOTO YUCHHS; KourposnbHhas
KnaccndunupoBath XUMHYECKHE PeaKiiy (110 YUCITy U COCTABY PEarupyOIIHX 1 paborta;
00pa3yroImuxcs BEIECTB);
CocTaBisaTh GpopMyIIBI OMHAPHBIX BEIIECTB 110 BAJIGHTHOCTH U ONPEAEIISITH BAICHTHOCTh
1o (opMyJiaM BEIIECTB;
PaccraBisith K03 (HUIMEHTHI B yPAaBHEHUAX XUMHYECKUX PEaKIIHii;
Hroro no paznery 18

Paznen 2. Baxueiimue npejacTaBuTe/ M HEOPraHNYECKUX BelleCTB




2.1. | Bo3nyx. Kuciopoa. Ionsitue 06 okcuaax XapakTepu3oBaTh (OITMCHIBATH) COCTAB BO3/yXa, (PU3MIECKUE N XUMHUYECKUE CBOHCTBA VcTHbIi
KHCIIOPOZIA, CIIOCOOBI €ro IMOIy4YeHH s, IPIMEHEHHE U 3HAUCHHE B IIPUPOAE U KU3ZHU ompoc;
YeIIOBEKa; ITucbMeHHBII
CpaBHUBATh PEAKI[MU FOPEHHS U MEJUIEHHOI'O OKUCIICHHUS; KOHTPOJIB;
CobupaTb puOOPEI VIS MOIYISHUs KUCIOPo/a (BEITECHEHUEM BOJBI M BO3/IyXa); IpakTuyeckas
PacriozHaBaTh OIBITHBIM ITyTEM KHUCIOPOL; pabora;
Vcrosp30BaTh XMMHUYECKYIO CUMBOJIHKY JUISL COCTaBIeHHUs (OPMyYIT BELIECTB,
MOJICKYSIPHBIX YPaBHEHUH XMMHYIECKHUX PEaKIUil C ydacTHeM KHCIOPOa;
OOBACHATB CYNTHOCTH SKOJIOTHIECKHX TTPOOJIEM, CBA3AHHBIX C 3arPA3HEHNUEM BO3IyXa;
CrenoBath npaBuiaM 6e30macHoi paboThl B 1a00paTOPHH MPH HCIIOIb30BAHUH
XMMHYECKOH IOCy bl 1 000PYJOBaHUS, a TAKXKE MPaBHIaM 00pallleHHs: C TOPIOYUMU
BEII[ECTBAMU B OBITY;
BricTpauBaTh pa3BEpHYTHIE MMCEMEHHBIC H YCTHBIE OTBETHI C OIOPOi Ha HH()OPMAIUIO
n3 yueOHUKA U CIIPAaBOYHBIX MaTEPUAIIOB, TPAMOTHO HCIIONIB30BaTh N3yYCHHBIN
MOHSATUHHBIN anmnapar Kypca XUMHU;

2.2. | Bonopoa. XapaxTtepu3oBaTh (OIHCHIBaTh) GHU3MUIECKHE U XUMUYECKHIE CBOHCTBA BOIOPOAa, Yernbrit

ITonsiTHE 0 KHCIOTAX H COIAX €10co0bI €ro MoTy4eHHUs], IPUMEHEHHUE; ompoc;

CobupaTb npubOp A1 MOTydeHus] BOLOPOa; Konrponbhas
Hcrnomnp30BaTh XMMUYECKYIO CHMBOJIUKY JUIS COCTaBIIEHUs (JOPMyIT BEIIECTB, pabora;
MOJIEKYSIPHBIX YPaBHEHUH XMMHYECKUX Peaklnii ¢ ydacTHeM BOAOPOJa; [MpakTuueckas
CrnenoBats 1paBuiaM 6e30macHoO paboThI B Ta00paTOPUH TIPH HUCIIONb30BAHUH pabora;
XUMHYECKOH ITOCY bl M 000PY/I0BaHM, a TAK)Ke IPaBIIIaM O0paIeHus ¢
TOPIOYHMH BEIECTBAMHU B OBITY;
[1nanupoBaTh U OCYLIECTBIIATH HA IPAKTHKE XUMUYECKUE IKCIIEPHMEHTHI, IPOBOAUTH
HaOJI0/IeHN, JIENATh BRIBOJIBI 110 PE3yJIbTaTaM SKCIIEPUMEHTa;

2.3. | Bona. PactBopsl. [lousiTne 06 PackphIBaTh CMBICIT M3y4aeMBIX NOHATHI U IPUMEHSATE STH MOHATHS IIPU ONHMCAHHU Ycrubnit

OCHOBAHHMSAX CBOWCTB BELIECTB U UX NPEBPALICHUH; orpoc;

XapakTepu3oBath HU3MYECKUE U XUMHYECKUE CBOMCTBA BOJIBI, €€ POIb Kak pacTBoputens | [TucbMeHHbIH
B TIPHPOJIHBIX MPOIECCaX; KOHTPOJIb;
CocCTaBIIATh ypaBHEHHs] XHMUYECKUX PEAKIUH C yIacTHEM BOJBI; IMpaktryeckas
OOBACHATE CYNTHOCTH SKOJIOTHIECKHUX TTPOOIIeM, CBA3aHHBIX C 3arpsA3HEHNEM NPUPOJHBIX | paboTa;
BOJI, CITOCOOBI OYKCTKH BOJIBI OT TIPHMECEH, MEpPHI IO OXPaHE BOJ| OT 3arpA3HEHNS;
[InanupoBaTh ¥ OCYIIECTBIIATH HA MPAKTHKE XUMHUYECKUE SKCIIEPHMEHTEI, IPOBOAUTH
HaOJII0ICHHs, IeNIaTh BBIBOABI 110 pe3yIbTaTaM dKCIIePHMEHTa,;
CrefioBaTh npaBHIaM 6e30macHoOl paboTHI B TAOOPaTOPHHU MPH UCIIOIb30BAHNH
XUMHYECKOH MOCYbI K 000Py/IOBaHHS;
ITpoBOANTS BEMUCICHHS C IPUMEHEHUEM MOHATHS «MAacCOBast OIS BEIeCTBA B
pacTBope»;

2.4. | Koim4ecTBeHHbIE OTHOLIEHHSI B XHMHH PackpbIBaTh CMBICI H3y9aeMbIX MOHATHI U IPUMEHATD STH MOHSTHS, a TAKXKE U3y4eHHBbIe | YCTHBII
3aKOHBI U TEOPUH AJIS PEIICHUs PaCUETHBIX 3aad; o1poc;
BBIUHCIISATE MOJNSIPHYIO MacCy BEIIECTB; KOJMYECTBO BEIIECTBA, 00BEM rasa, Maccy InceMeHHsBII
BEIECTBA; KOHTPOJIB;

TIpoBoANTH pacu€Thl IO ypaBHEHUSAM XUMHYECKUX PEAKIIUI: KOJIUYECTBa, 00bEMA, MACChI
BEIIECTBA [0 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce PeareHTOB MIIH TIPOLYKTOB
peakiuy; BricTpanBath pa3BEpHYThIE MHCbMEHHbIE M YCTHBIE OTBETHI C ONOPOM Ha
rH(OpPMANHIO U3 YIeOHUKA U CIIPABOYHBIX MATEPHAIOB, [PAMOTHO UCIIONB30BATh
M3y4YEHHbIH NOHATUIHBIN anmnapaT Kypca XUMuUH;




2.5. | OcHOBHBIE KJIaCChI HEOPTAHHYECKHX 17 1 1 Knaccudunupoats 13y4aeMble BEIIECTBA 10 COCTaBY M CBOHCTBAM; YerHblit
coeMHeHH it CoctaBnATh (HOPMYIIBI OKCHJIOB, KUCIIOT, OCHOBAHHIA, COJCH 1 HAa3bIBaTh UX 10 ompoc;
MEKIYHApOIHOH HOMEHKIIATYpE; IMucpMenHsbIit
TIporHo3upoBaTh CBOMCTBA BEIIECTB HA OCHOBE OOIIMX XMMUYECKHX CBOWCTB M3YYCHHBIX | KOHTPOJIB;
KJIACCOB/TPYIIIl BELIECTB, K KOTOPBIM OHH OTHOCSITCS; Konrponbhas
CocTaBiATh MOJIEKYJIAPHbBIE yPABHEHUS PEAKLIUH, HILTIOCTPUPYIOIINX XMMUYECKHE pabora;
CBOWCTBA U CIIOCOOBI ITOJTy4CHHS BELIECTB H3yYCHHBIX KJIACCOB/TPYIII, a TAKIKe IpakTnyeckas
[IOATBEPXKIAIOIIUX TCHETHYECKYIO B3aHMOCBSI3b MEK/Y HAMH.; pabora;
ITpon3BOUTE BEIMUCIICHHS O YPABHEHUSIM XUMHYECKHX PEaKIHIL;
[I1aHUpPOBATE U OCYILIECTBIIATS Ha MPAKTHKE XMMHUYECKHUE IKCIIEPUMEHTBI, IIPOBOHTH
HaOJIIO/ICHNS, IEaTh BRIBOBI [10 PE3YIbTaTaM SKCIICPUMEHTa;
CrenoBath npaBmiaM 6e30macHoit paboThl B 1a00paTOPHHU MPH HCIIOIb30BAHUI
XUMHYECKOH MOCY/IBI M 000pyIOBaHHS;
Vcriosp30BaTh MpH BHINOIHEHUH YYeOHBIX 3aaHUI U B IPOLIECCE MCCIICA0BATENBCKOM
JESITEIbHOCTH HAYYHO-TIOMYIISIPHYIO JINTEPATYPy XUMHYECKOTO COCPIKaHMUs,
CIpaBOYHbIE MaTEepHaIIbI, pecypchl HTepHeTa,
BsicTpanBath pa3BEPHYTHIC MHCBMEHHBIC M YCTHBIE OTBETHI C OMOPOI Ha HHPOPMALHIO 13
y4eOHMKa U CIIPAaBOYHBIX MAaTEPUAJIOB, IPAMOTHO MCIIOJIb30BATh U3YUEHHBIN MOHATUIHHBINA
anmapar Kypca XUMUH;
Hroro o paznery 34
Paznen 3. Ilepuoauyeckuii 3akon u [lepuoanyeckas cucremMa XuMnueckux iementoB /I. . MenneseeBa.
Crtpoenne aToMoB. XuMHu4ecKasi cBsizb. OKHC/IHTE/ILHO-BOCCTAHOBHTEJbHbIE PeAKIUH
3.1. | Ilepnoauyeckuii 3aK0H U 7 0 0 PackpbiBaTh CMBICIT HEPHOUMYECKOTO 3aKOHA; VeTHblin
Iepuoanyeckasi cucTeMa XUMHYECKHX TToHMMATh CYIIIECTBOBAHHE [IEPHOIMYECKON 3aBHCHMOCTH CBOMCTB XUMHYECKUX ompoc;
sjiemenToB JI. U. MenpaeneeBa. 3JIEMEHTOB TTuceMeHHBIH
Ctpoenune aToma (M3MEHEHHE PaJUyCOB aTOMOB U 3JIEKTPOOTPULATEILHOCTH) U HX COCIMHEHHUI OT KOHTpOJIB;

MOJIOKEHUSI B IEPHOUIECKON CHCTEME U CTPOSHHS aTOMa;

YcraHaBIMBAaTh CBA3b MEKTY MOJIOYKEHHEM 3JIEMEHTA B IEPUOANYECKON CHCTEME U
CTPOEHMEM €ro aToMa (COCTaB U 3apsi sAApa, o0liee YUCIO AIEKTPOHOB H pacpeelieHIe
UX T10 2JIeKTPOHHBIM CJIOSIM);

ITporro3upoBaTh XapakTep H3MEHEHHs CBOKCTB 3JIEMEHTOB M MX COEAMHEHHIT IT0 TPYIIITaM
u nepronam Ileproauaeckoii cucTeMsr;

XapakTepHu30BaTh XUMUUECKHE JIEMEHTHI HEPBBIX TPEX MEPHOI0B, Kaus, KalIbIHs 0 UX
nonoxenuto B Ilepuoauyeckoit cucteme /1. . Menneneesa;

CrnenoBath npaBmIaM 0e30macHoi paboThI B JAOOPaTOPHH IPU UCIIOIb30BAHUH
XUMHUYECKON MOCY/IBI U 000pyI0BaHHS;

BricTpauBaTh pa3BEépHyThIe MUCEMEHHBIC U YCTHBIE OTBETHI C OHOPOIl Ha HH(pOPMaNUIo 13
y4eOHHKA H CIIPABOYHBIX MATEPHAIOB, [PAMOTHO HCIIONB30BATh U3YUCHHBIN NOHATHHHBII
ammapaT Kypca XUMHUH;

Hcrnonp30BaTh IpH BHIONTHEHUHN yI€OHBIX 3a1aHUH TEKCTHI yIeOHHKa, CIIPaBOYHbIE
Mmarepuansl (Ileppoauueckyro cucteMy XUMUUECKHX dieMenToB J1. M. Menneneena,
Ta0JIMIly pAaCTBOPUMOCTHU KHCIJIOT, OCHOBAHMH U COJIEH B BOJIE, JICKTPOXHUMHUYECKUI PsiJ|
HAaIpsDKEHUH METaJlIoB);




3.2. | Xumuueckas CBsI3b. 7 PackpbIBaTh CMBICI H3y4aeMbIX MOHATHIA; YcrTHbIi
OKHC/IHTETbHOBOCCTAHOBHTEIbHbIE Onpenensth BUA XMMUYECKON CBA3H B COCIHHECHUH; o1poc;
peaknuu Ornpenensrs CTeNeHb OKUCICHHs XMMHYIECKOT0 3JIEMEHTa 110 (popMyIIe ero COeANHEHH!S; ITucpMeHHbIH

Onpenensts 37eMEHT (BELECTBO) — OKUCIIUTEIb U 3JIEMEHT (BELIECTBO) — KOHTPOJIB;
BOCCTaHOBHTEIb; KourponbHas
OOBSACHATH CYIHOCTD IIPOLIECCOB OKUCTIEHUS U BOCCTAHOBJICHUS, paborta;
CocCTaBIATh 3IEKTPOHHbIN OallaHC ¢ y4ETOM YHCIIa OTAAHHBIX M PHHATHIX JICKTPOHOB;

CoCTaBIIATh ypaBHEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIILHON PEaKIIH;

Vcnionb30Bath NpH BBINOIHEHHU YUeOHBIX 3a/JaHNH TEKCThI y4eOHUKA, CIIPABOYHBIC

Marepuabl (IEPUOJUYECKYI0 CUCTEMY XUMHUUYECKUX dieMeHToB Jl. 1. Menzeneesa,

Ta0JINIly paCTBOPUMOCTH KHCIIOT, OCHOBAHHIA U COJNEH B BOAIE, DIEKTPOXHUMHIECKHUIT Pt

HAaIpsDKEHUH METaJIoB);

Hroro no pasneny: 14

PesepBHoe Bpemst 2

OBLIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

[
Ne | Tema ypoxa KosinuecTBo 4acoB Aata Bunei,
n/n u3ydyeHus | GopMsl
BCEro KOHTPOJIs
KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. 1 0 0 YcTHbil

IIpenmer xumuu. BemecTsa u

N OT1poC;
uX cBOMCTBa. MeTobl
MO3HAHUS B XUMUHU.

2. 1 0 1 [IpakTnueckas
[TpakTuyeckas padora Nel. pabora;
[Tpuemsbl 6e30macHOM pabOTHI C ’
00opy0BaHUEM U
BeniecTBamu. CTpoeHue
TJTAMEHHU.

3. YucTble BelIeCTBa U CMECH. 1 0 0 YcrHbIi
CriocoObI pa3ieneHust CMECEH. OI1poc;

4. 1 0 1 [IpakTuyeckas
[TpakTuueckas paborta No2. P

. paborta;
OuncTka 3arps3HeHHOMN
MIOBApEHHOM COJIH.
5. 1 0 0 YcrHbI
dusnuecKkue 1 XUMHIECKUE
OT1poc;
ABJICHUS. XUMUYECKUE
peaKIuu.
6. | ATOMBI, MOJIEKYIIBI U HOHBI. 1 0 0 .
YcTHbI
OT1poc;
£ BemecTBa MoEKyIIpHOTO U 1 0 0 YCTHBIH
OIIpoc;
HEMOJIEKYJIIPHOTO CTPOEHUS.
Kpucrannnmueckue pemerku.

8. 1 0 0 YcTHBIN

ITpocTsie U ClI0KHBIE

OT1poC;
BellecTBa. XUMUYECKUE
DIIEMEHTHI.

9. 1 0 0 YcTHBIN

OtHOcHUTENbHAA ATOMHAas
OT1poC;
Macca. 3HAKU XUMMUYECKHUX
3JIEMEHTOB.
10. 1 .
0 3aKOH ITOCTOSIHCTBA COCTaBa 0 0 YcerHbiit
BELIECTB. OI1poc;




11. VYcTHBII
Xumuyeckue GopMyIIbL.
OIIPOC;
OTtHocHTEIbHASI MOJIEKYJISIPHAS poc; .
Macca. KauecTBeHHBIN 1 TTucpmennb
KOJIMYECTBEHHBII COCTaB KOHTPOIIB,
BEILECTBA.
12. | MaccoBas 101 XUMHYECKOTO o
YcTHBIN
dJIEMEHTA B COSIUHEHUN.
OTpoc;
IIuceMeHHBIH
KOHTPOJIb;
13. YcTHBIN
BaneHTHOCTE XUMUYECKUX
OTpoc;
aneMeHToB. OrpeneneHue
BaJICHTHOCTH 110 (hOpMYyJIaM.
14. | CocraBiieHrE XUMAYECKUX .
YcTHBIN
dbopMyI 10 BaJICHTHOCTH.
OTpoc;
IIucbMeHHBIH
KOHTPOJIb;
15. VYcTHBIN
ATOMHO-MOJIEKYJISIPHOE
OIIPOC;
ydeHue. 3aKOH COXpaHEHUS poc;
MAacChI BEIIECTB
16. o
XUMUYECKUE YPaBHECHHUSI. YcrHbI
Tunbl XUMHYECKUX PEAKIIUH. OIpoc;
17. . VcTHBIT
O00011IeHNE 3HAHUHN 10 TEME:
ompoc;
[lepBoHaYanbHbIE XUMUYECKHE
MOHATHUS
18. KonrponsHas
Konrponsnas padora Nel mo P
pabora;
teMme : [lepBoHavasibHbIE
XUMHYECKHE TOHATHS.
19. YcTHBIN
Kucnopog, ero obmas
OIIPOC;
XapaKTEePUCTUKA, HAXOXK/ICHNE poc;
B MIPUPO/IC U TIOJIYICHHUE
20. . YcTHBIN
CaoiicTBa KHCIOPOJA.
oTpoc;

Oxcuppl. [Ipumenenne u
KpyroBOpOT KHCIIOpPO/Ia.




21. [IpakTuueckas

[TpakTuyeckas padora Ne3. p6

. abora;
[Tonyuenue u cBoiicTBa p ’
KHCIIOpO/a.

22. AJuloTponus Kuciopoja. YcrHbIi
Boznyx u ero cocras. OIIpoC;

23. | IloBTOpEHUE 110 TEME: .

3 OBTOPCHHE I10 TEME Y CTHBI
Kucnopon.
POA OI1poC;
[TucbmMeHHbIi
KOHTPOJIb;

24. YcrHbii
Bonopon. ero oGrmras N
XapaKTEePUCTUKA, HAXOXK/ICHUE poc
B [IPUPO/IE, TIOJIYUCHHE

25. . .

5 CBoiicTBa 1 MPUMEHEHHE YcTHBIN
BOJIOpOJA. OI1poc;

26. [IpakTuyeckas

[TpakTuueckas pabota Ne4. p6

abora;
[Tonyuenue Bogopoia u p ’
HCCJIEIOBAHNE €TO CBOWCTB.

27. .
[ToBTOpeHue u 06001IeHUE IO YcTHbIN
temam: Kucinopoa u Boiopo. OIIpoC;

28. .

8 Kontponbnas pabora Ne2 mo YcTHbI
temam: Kucnopon u Bogopon OT1poc;

29. Bona. XumMmueckune n YCTHbIH

. OIIpOC;
dbuznuecKre CBOMCTBA BOIBI. poc;
[TpumeHeHue BOMBI.

30. Bopa - pactBoputens . VYcrHbIi
PactBopbI. OIIpOC;

31. .
MaccoBas 107151 paCTBOPEHHOTO YcTHBIN
BEIIECTBA. OT1poC;

32. [IpakTuueckas
[Tpaktuyeckas padora Ne5. P

pabora;

[IpuroToBieHue pacTBopa ¢
OnpeaeIeHHON MacCOBOM
OJIEN BEIECTBA




33. YcrHBIIT
Mons. MonsipHas macca.

OTIPOC;
BreruucieHus mo XuMHYECKUM
YpaBHEHUSM.

34. . YcrHBIIT

3akoH ABoraapo. MonsipHbIi

OTIpOC;
00BeM rasoB. OTHOCUTEIbHAA
IUIOTHOCTH I'a30B.

35. o
O0OBbEMHBIE OTHOIIEHHUS Ta30B YcTHBIN
MIPU XUMHYECKUX PEAKIIHIX. OTIpOC;

36. . o
Oxcuppl: KI1accupuKaIms, YcrHbIi
HOMEHKJIATypa, OJIy4CHHE. OTIpOC;

37. | CBolicTBa OKCHUIOB. "
C A YcrHeI

OTIpOC;
I11ceMeHHbBIN
KOHTPOJIb;

38. ) YcerHbIl

I'uapoxkcunpl. OCHOBaHUS:
OTIpoOC;
KJIaCCU(UKALIHS,
HOMEHKJIATypa, OJIy4eHHE.
39. | CpoiictBa ocHoBaHMi. OKpacka .
YcTHBIN
WHIUKATOPOB
OTIpOC;
T11ceMeHHbBIN
KOHTPOJIb;
40- A (v
MdoTepHBIE OKCUIBI U YcrHbIi
TUIAPOKCHIBI. OTIpOC;

41. | CoiicTBa aM(DPOTEPHBIX o
Csotic ¢orep YcTHbin
OKCHJIOB U THJIPOKCCHUIOB.

OTpoc;
TTrceMeHHbBIN
KOHTpOJIb;

42. o
Kucnotsl. Knaccuduxarnms. YcrHbI
Homenkiarypa. OIIpOC;

43. |IlomyueHne U XUMHAYECKHE .

qu VYcerHbii
CBOMCTBA KUCIOT.
OTpoc;
IIcbMeHHbBIN

KOHTpOJIb;




44,

XUMHAYECKHE CBOMCTBA KUCIOT.

YcTHbIi
OTpoc;

45, | Conu: cocTas, V CTHLL

Kiaccudukanus. ,
HOMEHKJIaTypa. Orpoc;

ITnceMeHHBIN
KOHTPOJIb;

46. | Ilomydyenwue coei. V oTHBI
OTIpOC;

47, | XuMHYECKHE CBOICTBA COJIEH. .
YcTHbIi
OTIpOC;
IInceMeHHBIN
KOHTPOJIb;

48. | XuMHYeCKHE CBOICTBA COJIEH. .
YcTHBIN
OTIpOC;

49. | 'eneTnyeckas CBSI3b MEXKIY V eTHBI
OCHOBHBIMM KJIaCCaMH
HEOPTraHUYECKUX COCTMHECHHI. Orpoc;

ITnucbMeHHBIN
KOHTPOJIb;

50. YcTHBIN
['eHeTHYECKas CBSA3b MEXKTY
OCHOBHBIMM KJIACCaMU OHpOC;
COCTUHEHUH.

ol. [IpakTnueckas
[TpakTuueckas padota Neb. Sora:
Pemenne skcriepuMeHTATBLHBIX pa ’
3aga4 mo teMme: "OCHOBHEBIE
KJIACChl HEOPTAHUYECKUX
coequHeHUI"

52. KonTponbnas padorta Ne3 no Kontponbras
TeMe: "OCHOBHBIC KJIACCHI pabora;
HEOPraHWYECKUX COCTMHEHUN".

53. YcTHBIN
Knaccudukanus XuMHIecKux

OTpoc;

anemeHToB. [lepuoanueckuit
3akoH JI.1. Menaeneena.




54. [Mepuoanueckas Tadbmuma YeThbi
OTIPOC;
XUMHYECKHUX DIIEMEHTOB.
['pynmel 1 iepuoabl.
55. | Ctpoenue atoma. M30TOMBI. .
YcrHbI
OTpoc;
IIucrMennbIi
KOHTPOJIb;

56. .
Pacnpenenenue 351eKTpOHOB 110 YcrHbliii
SHEPTETHYCCKUM YPOBHSIM. OTIpOC;

57. Y CTHEBIN
Ilepnonnueckoe n3MeHEHNE onpoc:
CBOMCTB XUMHYECKHUX ’
AJIEMEHTOB B MIEPUOJAX U
[JIABHBIX MOATPYIINAX.

58. | 3HaueHHe MEPUOAMIECCKOTO Y CTHEBIN
3axoHa. JKu3Hb u OTIpOC;
nestenbHOCTh ..

Menneneena.

59. [ToBTOpeHnue u 06001IeHUE TTO YeTHEI
teme llepuoanyeckuil 3aK0H 1 Onpoc;
MepUoINYECcKas cucTeMa ITucbmennbli

KOHTpOJIb;
XUMHYECKHX 3jieMeHToB J[. 1.
MenneneeBa. CTpoeHue aToma.
60. .
DNIEeKTPOOTPULIATETLHOCTh YcrHbii
XUMHUYECKHUX DIIEMEHTOB. OTIPOC;
61. | KoBaneHTHAas CBS3b. .
YcTHBIN
OTpoc;

62. | UoHHas CBA3b. .
VYcTHEBII
OTpoc;
IInceMeHHsbIi
KOHTpOJIb;

63. N
BajneHTHOCTD U cTeneHb Y cTHBIN

OKHCJICHHA.

OIIpOC;




64. | OKUCIUTETLHOBOCCTAHOBUTEBHBIE | 1 o
YcTHBIN
peaKIuu.
OTIpocC;
ITuceMeHHEbIi
KOHTPOJIb;
65. [ToBTOpEeHME M 0000IIEHUE TTO 1 YeTubii
" OTpoc;
teme "CTpoeHMEe BELECTBA .
XUMHAYECKAs CBA3L"

66. 1 KonrponsHas
KonTponbras padorta Ne4 mo a60TTpa'
temaM: "TleprouIecKuii 3aKOHIO P ’
Ctpoenue atoma. CTpoeHue
BerecTna."

67. 1 YceTHBIN
Yenosek B MUpE BEUIECTB,

OIIPOC;
MaTepuaaoB, XUMHUICCKUX poc;
peaKLHii.

68. | peseps 1 o
pesep YcTHBIN

OTpoc;
68

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 kinacc/Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe obmectBo «M3aarenscTBo «IIpocBemnicHne;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPY/JIOBAHME /151 IPOBEJEHUSI JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN
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