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IHOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma mo XuMHU A7 00ydaromMXcs 8 KIJIACCOB COCTaBJIeHA Ha OCHOBE
TpeboBanuii Kk pe3yabTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeIbHOH MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBaHus, MpeACTaBICHHBIX B deneparbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOT'O 0011ero 00pa3oBaHus, C yI€TOM paclpeaeEHHBIX 10 KJIaccaM MPOBEPSIeMbIX
TpeOOBaHM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesIbHON MPOTrpaMMbl OCHOBHOT'O OOIIIETO
00pa30BaHUs U AIEMEHTOB COJEP)KaHUs, MPEICTABICHHBIX B YHUBEPCATHHOM KOIU(PHUKATOPE IO
XUMHH, a TaKkke Ha ocHOBe [IpuMepHOI MporpaMMbl BOCIUTAHUS OOYYAIOIIUXCS MPU MOTYYSHUU
OCHOBHOTO o01ero obpaszoBanus u ¢ yuérom KoHnenuuu npenogaBaHus y4eOHOro mpeamera
«Xumusi» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit deneparuu, peanu3yronmx OCHOBHBIC
obmeoOpa3oBarenbHble nporpammbl  (yrB. Pemenmem Kommermn Munnpocsemenus Poccun,
npotokoi oT 03.12.2019 N [1K-4BH).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJMETA «XUMMUS»

Bxmang ydeOHOro mpemmera «XuMHS» B JIOCTHDKCHHE IEJIel OCHOBHOTO OOIIEro
oOpa3oBaHusi OOYCIIOBJIEH BO MHOIOM 3HAaYEHHEM XHWMHUYECKOM HayKM B IIO3HAHUU 3aKOHOB
IPUPOJIBI, B PA3BUTUHU MPOU3BOAUTEIBHBIX CHJI OOIIECTBA M CO3/IaHUU HOBOM 0a3bpl MaTepUaIbHOM
KYJIbTYpBI.

XUMUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpOCTpaHMiIa CBOE BIMSHHE HA BCE
00JlacTH YelOBEYECKOro CYIIECTBOBAHHUSA, 3aJajia HOBOE BHJIEHHWE MHUpA, CTala HEOTbEMJIEMBIM
KOMIIOHEHTOM MHPOBON KYJIBTYPHI, HEOOXOIUMBIM YCIOBHEM KH3HU OOINECTBA: 3HAHUE XHUMHHU
CIIY’)KMT OCHOBOW [UIsi (OPMHUPOBAaHHS MHPOBO33PEHUSI UEJIOBEKa, €ro IMpeAcTaBICHU o
MaTepUuaIbHOM €IMHCTBE MHUPA; BAKHYIO POJb MTPAOT (JOPMHUpPYEMbIE XUMHEH MPEICTaBICHUS O
B3aMMOIIPEBPALICHUSX HYHEPrMM W 00 OHBOJIOLMU BEIIECTB B MPUPOIE; COBPEMEHHAS XHMMUS
HanpaBlieHA Ha pelIeHue TIo0anbHBIX MPOOJIEeM YCTOWYMBOTO pa3BUTHUS YEIOBEYECTBA —
CBIPbEBOM,  DHEPreTUYECKOW, THUIIEBOM M  DKOJOTHYECKOM  Oe3omacHOCTH,  TpoOIeM
3/IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTamoomiero 3HAYeHHs XHUMHHM B JKU3HM OOIIECTBa CYIIECTBEHHO
MOBBICKJIACh POJIb XMMHUYECKOTO 00pa3oBaHud. B miaHe comuanu3anuyd OHO SIBJISIETCS OJHUM U3
yciioBui (POpMHUPOBAHUS MHTEIJIEKTA JINYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YeJIOBEKY XHMHYECKHME 3HAHUS HEOOXOAUMBI [UIsi TNpUOOpETeHUS
OOIIEKYIbTYPHOTO YPOBHS, IMO3BOJISIONIETO YBEPEHHO TPYAHUTHCS B COIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOrooOpa3HOM KH3HU OOIECTBA, JUIsI OCO3HAHMUS Ba)XHOCTU Pa3yMHOTO
OTHOILEHUSI K CBOEMY 3JI0POBBIO M 3J0POBBIO JAPYIHX, K OKpY)KaroUled MpUpPOAHOM cpene, s
rPaMOTHOT'O MOBEAEHHUS MPHU KCIIOJIb30BAHUU PA3JIUYHBIX MATEPHAIOB M XMMHUYECKHX BELIECTB B
MTOBCETHEBHOW KU3HU.

XuMmuyeckoe 00pa3oBaHHE B OCHOBHOM HIKOJIe SIBISETCS 0a30BBIM IO OTHOIIEHHUIO K
cUCTeMe 00IIero XuMudeckoro odpazoBanus. [1o3TOMy Ha COOTBETCTBYIOIIEM €My ypOBHE OHO
peann3yeT NOpuUCyIIHe O0OIIeMy XHMHUYECKOMY OOpa30BaHUIO KIIIOUEBbIE ILIEHHOCTH, KOTOpbIE
OTPAXAIOT TOCYNapCTBEHHBIC, OOIICCTBEHHBIE W WHIUBUIYyalbHBIE MOTPEOHOCTH. DTUM
oTpezeNsieTcss CyUIHOCTh oOmieil crpateruu oOy4deHHs, BOCIUTAHUS M Pa3BUTHUS OOydaroUIUXCs
CpeICTBAaMU y4eOHOTO MpeaMeTa «XUMHUS.

Nzyuenne mpenmera: 1) cmocoOCTBYeT peanu3aliid BO3MOXKHOCTEH MJIsi CaMOPa3BUTHS U
dbopMUpOBaHUS KYIbTYPBl JHYHOCTH, €€ oOIe u (PyHKIMOHAIBHONH TPaMOTHOCTH, 2) BHOCHUT
BKJIaJ] B (OPMHUPOBAHHE MBIIUIEHUS U TBOPYECKUX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENILHON y4eOHOU NeATENBHOCTH, IKCIEPUMEHTATBHBIX U HCCIIEIOBATEILCKUX YMEHHM,
HEOOXOJUMBIX KaK B MOBCEIHEBHON >XM3HU, Tak U B MNpodecCHOHAIbHON AesITeIbHOCTH; 3)
3HAKOMHT CO CIENU(HUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOTO B3TJIsga Ha
€AMHCTBO MPUPOJABI U YEJIOBEKA, ABJISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUH €CTECTBEHHO-
HAyYHOU TPAaMOTHOCTH TOJIPOCTKOB; 4) CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K
€CTECTBEHHO-HAYyYHBbIM 3HAHUSM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B DKOJIOTHYECKOE
o0pa3oBaHME ITKOJILHUKOB.

Hazpannble HampaBiieHUsI B OOy4Y€HUH XUMHUU 00€CTIeUMBAIOTCS CIeNU(UKON COoAep KaHUs



npeaMeTa, KOTOPBIM SBISIETCS MEJarormyeckyd aJanTUPOBAHHBIM OTpaKeHUEM 0a30BOH HayKd
XHMMHH Ha ONPEIEIIEHHOM 3Tare €€ pa3BUTHUA.

Kypc xumMum OCHOBHOW WIKOJIBI OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMHKCS OCHOB
HEOPraHMYECKONM XHMMHHM W HEKOTOPHIX TMOHITHA ¥ CBEICHUH 00 OTHCNBHBIX OOBEKTaX
OPraHU4eCKON XUMUHU.

Crtpykrypa coaepkaHusi npeamera copMUpoBaHa Ha OCHOBE CHCTEMHOTO MOJXOAa K €ro
n3ydyeHuro. CozuepxaHue CKIAAbIBACTCS U3 CUCTEMBI TOHATUN O XUMHYECKOM 3JIEMEHTE U BEILIECTBE
U CHCTEMBI MOHSATUN O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBI CTPYKTYpHO OpPTaHH30BAHBI IO
INPUHUUITY IIOCJIEI0BATEIBbHOIO PAa3BUTHS 3HAHMN HAa OCHOBE TEOPETHMYECKUX MPEACTABICHUI
Pa3HOrO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHS KaK OCHOBBI BCErO €CTECTBO3HAHHUSI, YPOBHS
[Tepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHM, YUEHUSI O CTPOCHUHU
aToMa M XUMHYECKOW CBSI3U, MPEACTABICHUN 00 AIICKTPOIMTUYECCKOW JMCCOIMAIINK BEIICCTB B
pactBopax. TeopeTHyecKkue 3HAHMS PACCMAaTPUBAKOTCA HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCJIEI0BATEIIBHO OT OJHOTO YPOBHS K IPYTOMY, BBIIOJIHSAS
(GyHKIIUN OOBSICHEHUS M MPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHU U TIOJIyYE€HHS U3y4aEeMbIX BEIIECTB.

Takass opraHuzamusi COAEpKaHHUS Kypca CIIOCOOCTBYET NPEICTABICHUIO XWUMUYECKOM
COCTaBJIIONICA HAay4yHOW KAapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW mpupoAbl. TeM caMbiM
obOecrieunBaeTCs BO3MOXXHOCTh (OPMHUPOBAHUS Yy OOYYarOMMXCS IIEHHOCTHOTO OTHOIICHHS K
HAay4HOMY 3HAHUI0O M METOJaM II03HaHUs B HayKe. BakHO Takke 3aMETHUTh, YTO OCBOCHHE
CoZIepXaHUsl Kypca MPOUCXOAUT C TNPHUBJICUCHUEM 3HAHUW U3 pPaHEE H3YUYECHHBIX KYpPCOB:
«Oxkpyxaronmi Mupy», «bronorus. 5—7 kiacce» u «dusnka. 7 Kinaccy.

HOEJN N3YYEHUSA YYEBHOI'O ITIPEJJMETA «XUMMUS»

K HampaBieHHIO TEpPBOCTEIIEHHON 3HAYMMOCTH TMPU pealu3aliid 00pa30BaTeIbHBIX
byHKIMA TpenMera «XUMHUs TPATUIIMOHHO OTHOCST (DOPMUPOBAHHE 3HAHMK OCHOB XMMHUYECKOU
HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTHUECKOMN EATEITHbHOCTH YeIOBEeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOIl KyJbTYphl. 3ajada MpeaMeTa COCTOMT B (HOPMUPOBAHHUH
CHCTEMBbl XHMHUYECKHUX 3HAHUH — BaKHEHIIMX (HAaKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKHX
MOJIOKEHUH, JTOCTYITHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAayKH, 3HAHUH O
HAyYHBIX METOJAaX W3YYCHHUS BEUIECTB M XUMHUYECKHX PEaKIMi, a Takke B (POPMUPOBAHUU H
pPa3BUTUHU YMEHHH M CIOCOOOB JAESTEIbHOCTH, CBA3AHHBIX C IUITAHUPOBAHUEM, HAOIIOJIEHUEM U
MPOBEJICHUEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOACHHEM TpaBUil 0E30MacHOTro oOpaleHus ¢
BEILECTBAMH B ITOBCETHEBHOM XKU3HH.

Hapsiny ¢ »TuM nenu u3yyeHus npeaMera B MporpaMMe YTOUHEHBI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX ITPHOPUTETOB B CUCTEME OCHOBHOTO 0011ero oOpazoBanus. Ceroans B 00pa3oBaHUU
0c000 3HAYNMOUN MPU3HAETCS HAMPABICHHOCTh OOYUYCHHS HA Pa3BUTHE U CAMOPA3BUTHUE JTUYHOCTH,
dbopMupoBaHue e€ MHTEIIEKTa U 00mell KyabTypel. OOyueHHe YyMEHHMIO YYUThCS U MPOJOJIKATh
cBO€ 00pa3oBaHHME CAMOCTOSITENBHO CTAHOBHUTCS OJHOM M3 BaXXHEWIIMX (QYHKIUH yueOHBIX
IIPEIMETOB.

B cBa3u ¢ 3TUM npu M3ydeHUM NpPEeAMETa B OCHOBHOM IIKOJIE JOMHHHUPYIOIIEE 3HAUYECHUE
npuoOpeny Takue 1eNu, Kak:

(dbopMHpOBaHHE HMHTEIUIEKTYalbHO Pa3BUTON JUYHOCTH, T'OTOBOW K €aMOOOpPa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO PEUICHUH, CTOCOOHON aIanTUPOBAThCS K OBICTPO
MEHSIOIIMMCS YCIIOBHSIM KU3HU;

HAmpaBJIEHHOCTh ~ OOydYeHHsT Ha  CHUCTEeMATHYECKOe MPHOOIICHHWE  YyYalluxcs K
CaMOCTOSITENILHON TO3HABATENILHOU JIEATEIHHOCTH, HAYYHBIM METOJaM MO3HAHUS, (POPMUPYIOIIHM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

obecriedyeHne YyCIOBUHM, CIIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOY4YalOMIMMUCS — OIBITa
pa3HoOOpa3HOW JAESITEeTbHOCTH, IO3HAHUS M CaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JI PA3IMYHBIX BUJIOB JICSITEIIbHOCTH;

¢dbopMUpoBaHHE YMEHHUI OOBICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOILIEro MUpa Ha
OCHOBAHUU 3HAHUM U OMBITA, OTYYEHHBIX PU U3YYCHUUXUMUU;
(dbopMUpoOBaHHE Y O0yUYaIOIMIUXCSI TYMAaHUCTHYECKUX OTHOIICHUN, TOHUMAHHUS IICHHOCTH



XUMHYECKUX 3HAHUHN JUIS BBIPAOOTKH 3KOJIOTMUYECKHUIIEIECOO0PA3HOTO MOBEACHUS B OBITY U
TPYOBOH EATEIBHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEH IPUPOIHON CPENBL;

pa3BUTHE MOTHUBAIIUH K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOEHUS 00I€UeTI0BEYECKUX [IEHHOCTE,FTOTOBHOCTH K OCO3HAaHHOMY BBIOOPY npoduis u
HaNpaBJICHHOCTH JaJIbHEUIIET0 O0yUEeHHUS.

COJEPKAHUE YYEBHOI'O IPEAMETA

IlepBoHa4Ya/IbHbIE XUMHYECKHUE MOHATHUS

[Ipeamer xumun. Ponbs XumMuu B )Kn3HU 4esioBeka. Tena u BeniectBa. Pusndeckue CBOMCTBA
BellecTB. ArperatHoe cocrosiHue BeniecTB. IloHATHE O MeTOAax MO3HAHUS B XUMHUU. XUMHS B
cucreMe HayK. YucThle BemecTBa U cMecu. CrocoObl pa3ieneHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie
U CIIOKHbBIE BeIeCTBa. ATOMHO-MOJIEKYJISIpHOE YyueHue. Xumuueckas Qopmyna. BameHTHOCTDH
aTOMOB XMMHYECKMX DJJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENIbHAA
aTOMHasi macca.

OtHocuTenbHas MOJIEKYyJsipHass wmacca. MaccoBas [J0Jisi XHMMHYECKOTrO »3JeMEHTa B
COETUHEHUH.

Ou3nyeckue U XHUMHUYECKHE SBJICHUA. XUMHUYECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXpaHEHMsI MaccChl BEUIECTB. XHUMUYECKUE YpPaBHEHUS.

Knaccugukanus XuMHUECKUX peakiuil (CoeAnHEHMs, Pa3I0KEHHsI, 3aMeILIeHHsI, OOMEHa).

XUMHYECKUHN SKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOW MOCYAOH, ¢ TIpaBUIaMH pabOTHI B
nabopatopuu U npuéMamu oOpaIleHus: ¢ J1a0opaTopHbIM 000PYHIOBAaHHEM; U3YUYCHUE U ONHCAHHE
(bU3UYECKUX CBOMCTB 00pa3IoB HEOPTaHUYECKUX BEIIECTB; HaOMIOAeHNE (HU3NIECKUX (TUTaBJICHHE
BOCKa, TasiHUE JIbJla, PACTUPAHKME caxapa B CTYINKE, KUIIEHUE U KOHACHCAIUS BOJAbl) U XUMUYECKUX
(ropeHue cBeuH, MPOKATUBAHUE METHOM MPOBOJIOKU, B3aUMOJICHCTBHE MeJla C KUCIOTOMN) SIBICHU,
HAOIO/IEHUE M OIMMCAaHWE MPU3HAKOB IMPOTEKAHWS XUMHUYECKHX PEaKIil (pa3ioKeHue caxapa,
B3aMMOJICCTBUE CEPHOW KHCJIOTHI C XJOPUIOM Oapusi, paznoxenue ruapokcuna memu(ll) mpu
HarpeBaHuu, B3aMMOJACHCTBUE xkene3a c pactBopoMm coimu meau(Il)); u3ydyenue crmoco6oB
paszeneHus cMmeceil (C TOMOIIbIO MarHuTa, (GUIBTPOBAaHUE, BbINApUBAHUE, IUCTUIUIALNA,
xpomarorpadus), MpoBeACHNE OUUCTKU MOBAPEHHOW COJM; HAOIIOACHUE U ONMCAHHUE PE3yJIbTaTOB
IIPOBEJICHUS ONBITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAcChl; CO3/JaHHME MOJeNiel MOJEKYI
(IIIapocTep>KHEBBIX ).

Baskneiinue npeacTraBuTe I HEOPraHUYeCKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopom — 37€MEHT U MPOCTOE BEHIECTBO.
Haxoxnenue kuciopoia B NMpHUpone, (PU3NUYECKHE M XUMHYECKHUE CBOWCTBA (pEeakIMH TOPEHHS).
Okcuapl. Ilpumenenune kucinopona. CrocoObl TMOMy4deHUs KHUCIOpoja B JjabopaTopud |
npoMbIIIIeHHOCTH. KpyroBopot kuciopoja B mpupoae. O30H — amioTporHas MoauQukanus
KHCIIOpO/Ia.

TennoBoit 3(PexT XUMHUECKOW peakiuH, TEPMOXUMUUYECKHE YpaBHEHUS, DK30- U
OHAOTEPMUYECKUE pEaKUMH. TONIMBO: Yroib U METaH.

3arps3HEeHne BO3/yXa, yCUIICHUE TAPHUKOBOTO A deKTa, pa3pyLUieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT u npocroe BeuecTBo. Haxoxaenue Bogopo/ia B mpupojie, puanyeckue
U XUMHYECKHE CBOICTBA, MPUMEHEHHUE, CIIOCOObI noyueHust. KuciaoTs! u conu.

KonnyectBo BemectBa. Monb. MomsipHas Macca. 3akoH ABOraapo. MousipHbIil 00bEM
ra3oB. Pacy€Tsl Mo XMMHUYECKUM ypaBHEHUSIM.

®usnueckue cBoucTBa BoAbpl. Boma kak pacrBopurens. PactBopbl. HacelmeHnele u
HEHACBIIICHHBIE PacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOle. MaccoBasi 107151 BEIIECTBA B pacTBOPE.
Xumuueckue coiicTBa BoAbl. OcHOBaHMS. Pojib pacTBOpOB B NMPUPOJE M B KU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupo/e. 3arpsi3HeHne NPUPOoIHbIX BOJ. OXpaHa U OUMCTKA MPUPOJAHBIX BO/I.

Knaccudukanmss Heopranmdeckux coenuHeHuil. Oxcunbl. Knaccuuxanus OKCHIIOB:
coyieoOpasyrorire (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHBIC) U HeconeoOpasyromue. Homenknarypa
OKCHOB (MEXIyHapoJHas W TpuBUaibHas). DU3WUECKHEe W XUMHUYECKHE CBOWCTBA OKCHJIOB.
[Tonydyenune OKCHUIOB.



OcnoBanust. Krnaccupukanuss OCHOBaHMM: IIETOYM W HEPAaCTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHOBaHM (MEXIyHapOaHAs U TPUBUAJIbHAs).

Pu3nYeCcKUe U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lonyuenne ocHOBaHU.

Kucnorel. Knaccudukanus kuciaor. Homenknarypa KuciaoT (MeXIyHaponHas U
TpuBHasibHasA). Dusnyeckre U XMMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOocTH MetaynoB H. H.
bekerosa. [lonydenue KUCIOT.

Conu. HomenkinaTypa coseil (MexxayHapoHas 1 TpuBHaibHasA). Pu3ndeckre U XUMHUUECKUE
ceorictBa conei. Ilomyuenue conent. ['eHeTndeckas CBA3b MEXKIY KIacCaMU HEOPIaHMYECKUX
COCIMHECHU.

XHWMHUYECKUN D3KCIEPUMEHT: KaueCTBEHHOE OIPEACIECHUE COACpKAHMUsS KHCIOopoJa B
BO3/IyX€e; MOIy4YeHHe, COOMpaHue, paclio3HaBaHUE M M3yYEHUE CBOMCTB KUCIOPOJa; HAOIIOACHUE
B3aMMOJICMCTBUS BELIECTB C KUCJIOPOJOM M YCIIOBUS BO3HUKHOBEHHS U INPEKPAIICHUS TOPEHHUS
(moxkapa); 03HaKOMJICHHE ¢ 00pasiaMu OKCHIOB M OMHCAaHUE MX CBOMCTB; MOJYUCHUE, COOMpPAHHE,
pacro3HaBaHHE U U3y4YEHHE CBOMCTB BOAOPOJa (TOpEeHNE); B3aUMOAECHCTBUE BOAOPOJA C OKCHUIOM
meau(Il) (BO3MOXHO UCIOJIB30BAaHWE BHUICOMATEPUATIOB); HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJINYECTBOM | MOJb;, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C pa3IMYHOU
PacTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0OJE€M pacTBOPEHHOIO
BELIECTBA; B3aUMO/IEHCTBHE BOJBI C METAJIIIaMH (HaTPUEM U KaJIbLIMEM) (BO3MOYKHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); OIpE/eJIeHHEe PACTBOPOB KHUCIOT U INEJIOYEH C IMOMOIIBI0 HMHIUKATOPOB;
UCCIieIoBaHHE 00pa3lloB HEOPTaHWYECKUX BEIECTB PA3JIMYHBIX KIACCOB; HAONIOJCHHE U3MEHEHHUS
OKpacKM HHJIMKAaTOPOB B pacTBOpax KHUCIOT M IIEJIOYEH; HM3YyYECHHE B3aUMOJCHCTBHS OKCHIA
meau(Il) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCJIOT C MeETallaMd, PEaKuid HEeUTpalu3alluu;
MIOJIy4eHUE HEPACTBOPHUMBIX OCHOBAHHUH, BBITECHEHUE OJHOIO METAJlIa APYIMM U3 pacTBOpa COJIH;
pEllIEHNE OKCIEPUMEHTAIBHBIX 3adad 1o TeMme «BaxHelmue Kiacchl HEOPraHUYECKUX
COCTUHEHUNY.

Ilepuoanyeckuii 3akoH u Ilepuonuyeckass cucrema xumudeckux diementos . H.
MenneneeBa. CTpoeHue aTOMOB. XUMHUYeCKasi CBA3b.

OKHCIMTEbHO-BOCCTAHOBUTE/IbHbIC PeaKIMU

[lepBble MOMBITKK KJIACCU(PUKALMU XUMUYECKUX 3IeMEHTOB. [IoHATHE O rpynmax CXOIHBIX
3JIEMEHTOB (LIEJIOYHbIE U IIETIOYHO3EMENbHbIE METaJIbl, FAJIOr€Hbl, HHEPTHHIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTepHbIE OKCUJIBI ¥ TUIPOKCHIBI.

[lepuonuueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux osnemeHtoB [ U.
MenneneeBa. Koporkonepuognas u mHHOnepuonHast ¢opmbl I[leproanueckoir  cucTeMBbl
xumudeckux anaemeHtoB J[. WM. MengeneeBa. Ilepuonbr u rpynmbl. PU3HYECKUH CMBICHT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTonbl. DiekTpoHbl. CTPOSHUE 3JIEKTPOHHBIX
obOomouek aToMoB mepBbIX 20 xumuueckux osneMeHToB Ilepuoamdeckoit cucremsr . W.
MenneneeBa. XapakKTepUCTUKAa XMMHUUYECKOTO 3JIEMEHTAa MO €ro mosiokeHuio B llepmomgmyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs PaJiiyca aTOMOB XMMHMUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOICTB IO rpynnmam M nepuoaaMm. 3HaueHue Ilepumoamdeckoro 3akoHa H
[lepuoauyueckoil cuUCTeMbl XHMHYECKHX SJEMEHTOB ISl pa3BUTUA Hayku W npaktuku. J[. .
MenpeneeB — y4€HbINA U TPAXKIAHKH .

Xumuueckas CBS3b. KoBanentHas (monsipHas u HEToJIsIpHas) CBS3b.
9H€KTpOOTpI/IHaT€HBHOCTB XUMHYECKMX d1eMeHTOB. MoHHasg cBg3b. CTeneHb OKHCICHHS.
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC pCaKkmuu. HpOI_IGCCBI OKUCJICHUA U  BOCCTAHOBJICHU.
OKHCIIUTEIN U BOCCTAHOBHUTEIIH.

XUMHUYECKUN HKCHEPUMEHT: H3ydeHHEe OOpas3loB BEUIECTB METAIOB M HEMETAJJIOB;
B3aUMOJICHCTBUE THUAPOKCHIA IIMHKA C pacTBOpaMU KHUCIOT M IIEJI0YEH; MPOBEIECHHE OIIBITOB,
WITIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIHMid (TOpeHue, peaxiuu
pa3lIOKEHUs, COCTUHCHHUS ).

MexnpeamerHblie CBA3H

Peanu3zanus MeXnpeIMeTHBIX CBA3EH NMPU U3y4EHUU XUMUM B § KJacce OCYILECTBISETCS
YCpe3 UCIIOJB30BAHUC KAK O6H_II/IX GCTGCTBeHHO-HaquBIXHOHHTHﬁ, TaK U HOHHTHﬁ, SABJIAIOIIIUXCA



CHCTEMHBIMH JIJIs1 OT/IEJIbHBIX IPEJAMETOB €CTECTBEHHO-HAYUYHOTO ITHKJIA.

OO1u1re ecTecTBEHHO-HAYYHbIC OHATHUS: HAYUYHBIN (haKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CHHTE3, KJIaccu(uKaIus, NepuoAnYHOCTb, HaOII0I€HUE,IKCIIEPUMEHT, MOJIETTMPOBAHUE,
U3MEpEeHUe, MOJIeIb, SIBJICHUE.

dusnka: MaTepusi, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIHI,
pPaIuOaKTUBHOCTh, MOJICKYJIA, IEKTPUUECKUI 3apsij, BEIIECTBO,TeN0, 00bEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, GU3NUECKUE BEIMUUHBI, €IUHULIBI U3MEPEHUS, KOCMOC, TJIAHETHI,
3BE3161, CoHIIE.

buonorus: porocunTes, agpixanue, brnocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpPaIIbl, TOPHBIE ITOPOABI, OJIE3HbIE HCKOIIAaeMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

I/ISY‘-IGHI/IG XHMHMHU B 8 Kijacce HaIrpaBJICHO HAa JOCTHIKCHUC 06yIIaIOH_[I/IMI/IC5I JINYHOCTHBIX,
MCTAIIPCAMCTHBIX U TPCAMCTHLIX PC3YJIbTATOB OCBOCHUSA yqe6H0r0 npeameTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3ysibTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO 0OIIero o0pa3oBaHUs
JOCTUTAIOTCS B XoJe OOy4yeHHs] XUMHUHU B €JUHCTBE Y4e€OHOH M BOCIHTATEIbHOU IESATEIbHOCTH
Opranuzanuy B COOTBETCTBUU C TPAJULMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH M TyXOBHO-
HPaBCTBEHHBIMH ILIEHHOCTSIMH, NPUHATHIMM B OOIIECTBE INpaBWJIaMHM M HOPMaMH IOBEICHUSA U
CIOCOOCTBYIOT MPOIIECcCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLMATH3AIMU 00YJatOLTHXCS.

JIM4HOCTHBIE pe3yabTaThl OTPAXKAIOT C(POPMUPOBAHHOCTD, B TOM UHUCIIE B YACTH!

IIaTproTHYECKOro BOCIUTAHUSA

1) LIEHHOCTHOTO OTHOLICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
Hay4HOMY HAacCJEIUI0, TOHUMAHUs 3HAaYE€HUS] XUMUUYECKONW HAayKH B)KU3HU COBPEMEHHOT'O OOIIECTBA,
CHOCOOHOCTH BJAJETh JOCTOBEPHOM HH(OpMAIMEel O MepeqoBhIX TOCTHKEHUSAX M OTKPBITHIX
MHUPOBO U OT€YECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE MUPa
1 O0IIECTBA;

I'paxxnaHcKkoro BoCnuTaHus

2) IIPEACTABIICHNUS O COLMAIBHBIX HOPMaX U IPABUWIAX MEXIMYHOCTHBIX OTHOLIEHUHN B
KOJIJIEKTMBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTM B OOLIECTBEHHO IIOJE3HOM, y4eOHO-
UCCIIEIOBATEIbCKON, TBOPUECKOW M JAPYIMX BUAAX JEATEIBHOCTH; TOTOBHOCTH K pa3HOOOpa3zHOU
COBMECTHOM JAEATENbHOCTH IIPU BBINOJIHEHUH YUYEOHBIX, MO3HABATEJIbHBIX 3a/a4, BBINOJIHEHUU
XUMHUYECKHX SKCIEPUMEHTOB, CO3/IaHUH YU€OHBIX MPOEKTOB,

CTpeMJIEHHMsI K B3aUMONOHMMAHHIO U B3aHMMOIIOMOILIM B TIpoIecce OToM ydeOHOM
JACATCIIbHOCTH, TOTOBHOCTH OILICHHUBATh cBOE MOBCACHHUC U MOCTYIKH CBOUX TOBapI/IH_Ieﬁ C MMO3UIUN
HPaBCTBEHHBIX U IIPABOBLIX HOPM C YY4ETOM OCO3HAHMUS ITOCIEACTBUM IIOCTYIIKOB;

IleHHOCTH HAYYHOT O MO3HAHUS

3) MHUPOBO33PEHUECKUX TMPEACTABICHUM O BEUIECTBE W XUMHUYECKOM pEaKIuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH W COCTaBISIOIIMX OCHOBY s
NOHUMAaHMS CYITHOCTH HAYYHOW KapTHHBI MHUpA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS TPUPOABI, B3AUMOCBA3SIX YeNOBEKa C MPUPOTHOM Cpeiod, O PO XUMUU B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

4) MO3HABATEJIbHBIX MOTUBOB, HAIPABJICHHBIX Ha MOJyYeHHE HOBBIX 3HAHUI MO XUMUH,
HEOOXOAUMBIX TSI O0BSICHEHUST HAOIIOJAEMBIX MTPOIIECCOB USIBICHUH;
5) MO3HABATEJIbHOW, WH(GOPMAIIMOHHOW W YHUTATEIbCKOW KYJIBTYpPhl, B TOM YHCJIE

HaBBIKOB CaMOCTOSITEILHONH pabOThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypOH,
JOCTYIHBIMU TEXHUYECKUMU CPEICTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTUH;

6) WHTEpeca K OOyYeHHIO M TIO3HAHWUIO, JIOOO03HATEILHOCTH, TOTOBHOCTH |
CIIOCOOHOCTH K €aMOOOpa30BaHMIO, TPOECKTHOW U UCCIENOBATEIbCKOM JAESITEIbHOCTH, K
OCO3HAaHHOMY BbIOOpY HAIlPaBICHHOCTH U YPOBHS 00yueHUs B JaJIbHEHIIEM;

@®opMHUpPOBaHUS KYJIbTYPbI 310POBbSI



7 OCO3HAaHUS LIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3JI0pOBBIM 00pa3 *U3HU, OCO3HAHUSA TMOCIEICTBUN U HEMPUATHUS BPEIHBIX MPUBBIUEK
(ynorpeOyieHUsI aJKOrojisi, HAPKOTUKOB, KYypeHHs), HEOOXOJUMOCTH COONIOJEHHS TpaBHII
0€30MacHOCTH IIPH O0PAIIEHUH ¢ XUMUYECKUMH BEIIECTBAMH B OBITY U peaIbHOM KU3HU;

TpyaoBoro BocnuTaHus

8) UHTEpeca K MPaKTHUYECKOMY H3YYEHHUIO mpodeccHii M Tpyaa pazIudHOro poja,
yYBa)XXEHUE K TPYAY U pe3yjibTaTaM TPYIAOBOW AESITEIbHOCTH, B TOM YHCIE Ha OCHOBE MPUMEHEHHUS
OPEIMETHBIX 3HAaHWW 1O XHMHMH, OCO3HAHHOTO BBIOOpPA WHAMBHUIYalIbHOH TpaeKTOpHUU
IPOJODKEHUsT 00pa3oBaHHsl € YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH; YyCIEemHON NnpodecCHOoHAIBHOW IesSTeIbHOCTH U
pa3BUTHSI HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATLCS B MPO(decCHOHANBbHOM cperie;

IKO0JOTHYeCKOr0 BOCIIUTAHUSA

9) HKOJIOTHYECKHU IeJIeCO00Pa3HOr0 OTHOIIEHHS K NPUPOAE KaK UCTOUYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHWS, MOHMMAaHHUS IIEHHOCTH 370pOBOro M Oe3zomacHoro oOpasza
KHU3HH, OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3NUYECKOMY U MCHUXUYECKOMY 3]I0POBBIO,
OCO3HAHUSA IIEHHOCTH COOJIIOJICHHS TPaBUJI 0€3011aCHOTO MOBEACHUS MPU paboTe C BEIIECTBAMU, a
TaK)K€ B CUTYalMUsIX, YIPOXKAIOIIMUX 340POBbIO M KU3HU JIIOJEH;

10)  cnocoOHOCTH MPUMEHATH 3HAHMSI, MTOTY4aeMble IPU U3yUYEHUN XUMUHU, JUISI PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXKAIOLICH IPUPOJHOM CPENOH, IOBBIIICHUS YPOBHS HKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHMs INIOOAJBLHOTO XapakTepa SKOJIOTMYECKUX MpoOJjeM U MyTell WX pelieHus
IIOCPEACTBOM METOJIOB XUMUU;

11)  2KOIOTMYECKOTO MBIIUIEHUS, YMEHHsSI PYKOBOACTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMATIbHON MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMETHBIX pe3yabTaTOB BBIACISAIOT 3HAUMMBIE s (OPMHPOBAHUS
MHPOBO33pCHHUS OOIEHAyYHBIC TOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUIMOTEe3a, (akT, CUCTEMA,
MPOIECC, IKCHEPUMEHT M JIp.), KOTOpPbIE WCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeaMeTax M MO3BOJISIOT HAa OCHOBE 3HAHMM W3 ATUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O
IICJTOCTHOM

neicTBus (MO3HAaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYIATUBHBIE), KOTOPbIE 00ECIEUYUBAIOT
dbopMUpOBaHHE TOTOBHOCTU K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHUIO y4eOHOU
NESITeIbHOCTH.

MertanpeameTHble pe3yJabTaThl OCBOCHHUS O0pa30BaTeIbHOW MPOTPaMMbl IO XUMHUHU
OTpakaloT OBJIa/ICHUE YHUBEPCAIbHBIMU MTO3HABATEbHBIMU JICHCTBUSAMU, B TOM YHCJIE:

ba30BbIMH JTOTHYECKUMH 1eHCTBUSIMH

1) YMEHHEM HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHUU 3HAHUI:
PacKpbIBaTh CMBICIT XUMUYECKHUX MOHATHH (BBIACIATh WX XapaKTEPHbIE TMPU3HAKU, YCTAaHABIUBATH
B3aMMOCBSA3b C IPYTUMHU MOHATUSMU), UCIIOIb30BaTh MOHATHS JJ11 OOBSICHEHUS OTAENbHBIX (PaKTOB
U SBIICHWUH; BBIOMPATh OCHOBAHHS W KPHUTEPUHM I KIacCU(PHUKAIMU XUMHYECKHX BEIISCTB H
XUMHYECKHX peaklUuid; yCTaHABIMBAaTh INPUYMHHO- CIEJICTBEHHBIE CBSI3U MEXKIYy OOBEKTaMH
U3y4eHHsI; CTPOMUTH JIOTHUECKUE pacCyXICHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, 110 AHAJIOTHUH);
JIeJIaTh BBIBOJIBI M 3aKJIIOYCHHUS;

2) YMEHHEM TPUMEHATh B Tpolecce IO3HAHHWS MOHATUSA (TpeIMETHBIE U
MeTanpeIMEeTHbIE), CHUMBOJIMYECKHE  (3HAKOBbIE)  MOJIENM, HCIOJb3yeMble B  XHUMHH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTaBICHUS — XMUMUYECKUN
3HaK (CHMMBOJ JJIEMEHTa), XUMHUYecKas (Gopmyia UM ypaBHEHHE XHMMHUYECKOW peakuuu — MpU
peneHnH y4eOHO-II03HABATENbHBIX 3a/1a4; C YYETOM 3THX MOJICJIBHBIX MPEICTABICHUN BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKUM H3YyYaeMbIX OOBEKTOB — XHWMHYECKHUX BEIIECTB H
XUMHYECKHX PEaKIHi; BBISBIATh OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHbIE CBS3U H
MPOTUBOPEUMS B U3Y4aeMbIX IPOIIECCaX W SBICHUSAX; MpeiaraTh KPUTEPUU ISl BBISIBICHUS dTUX
3aKOHOMEPHOCTEH U TIPOTUBOPEUHI; CAMOCTOSITEIbHO BBIOUPATh CIIOCO0 pelieHrs y4eOHOM 3a1auu
(cpaBHMBaTh HECKOJBKO BapHAHTOB pEIICHUs, BbIOMpaTh HauOojee MOAXOMAMUN ¢ y4&ToM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB);



Ba3oBbpIMHU HccIe10BaATEILCKUMH A€ CTBUSIMHA

3) YMEHUEM UCIIOJIb30BaTh IIOCTABJICHHBIE BONPOCHI B KAadyeCTBE MHCTPYMEHTA
MO3HAHMS, a TAK)XKE€ B Ka4eCTBE OCHOBHI JUIsl (POPMHUPOBAHUS TUIIOTE3BINIO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJICHHI;

4) NpUOOpEeTEeHUE OMbITa [0 IUIAHWPOBAHUIO, OpraHU3alMd U  MPOBEACHUIO
YUEHHYECKUX OKCIIEPUMEHTOB: yMEHHE HaOMI0JaTh 3a XOJOM TMpoIecca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTaT, (QOopMyIUpoBaTh OOOOLIEHUS U BBIBOABI IO pe3yjbTaTaMm
MPOBEEHHOTO OMBITA, HCCIEIOBAHUS, COCTABIIATH OTUET O MPOJIEIIaHHOM paboTe;

Pa6oToii ¢ nndopmanmeit

5) YMEHHEM BBIOMPATh, aHATM3UPOBATH U UHTEPIPETUPOBATH HHPOPMAIUIO PASITHUYHBIX
BUJOB U (OpM MPEICTABICHHUSA, MOJYyYaeMYyl0 W3 pa3HbIX HCTOYHHKOB (HAyYHO-TIOMYJISPHAS
JIUTepaTypa XUMUYECKOTO COIEPIKaHUs, CIIPaBOYHBIE TTOCOOUS, pecypchl HTepHETa); KPUTHIECKH
OLICHUBATh MPOTHBOPEUUBYIO M HEIOCTOBEPHYIO HH(OpMaIIHIO;

6) YMEHHEM MPUMEHSITh pa3jIMYHbIe METOJbI M 3alpoChl MPU TIOUCKE U OTOOpE
uH(GOpMallMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJI BBIIOJHEHUS YYEOHBIX H
MO3HABATENBHBIX 337a4 OMPEISIEHHOTO THUIA; MPHOOpETEHHE OMbITA B OOJIACTH HCIIOJIB30BAHUS
MH(OPMALIMOHHO- KOMMYHUKATUBHBIX  TEXHOJOTHHM, OBIaJCHHE  KYJIbTYpOW  aKTHBHOIO
MCTIOJIb30BaHUSI PA3TTUYHBIX MTOMCKOBBIX CHCTEM; CAMOCTOSITEIBHO BEIOMPATh ONTUMANIBHYIO (hopmy
IpeCcTaBiIeHUsT MHPOpPMAMK M WUIIOCTPUPOBATH peEIIaeMble 3aJaud HECIOXKHBIMU CXEMaMH,
qyarpaMMamH, ApYruMu ¢popmamu rpaduKu 1 uX KOMOMHAIMAMU;

7) YMEHHEM  UCIOJIb30BaTh W  aHAIM3UPOBATh B  MpoIrecce y4eOHOM U
HCCJIEIOBATEIILCKON J1eATEeNbHOCTH HMH(POPMAIMI0 O BIUSHUU TMPOMBIIUIEHHOCTH, CEJIbCKOIO
XO03SIICTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY KAIOUIEH MPUPOTHON CPEbl;

YHuBepcaabHbBIMH KOMMYHUKATHBHBIMU e CTBUAMM

8) YyMEHUEM 3ajaBaTh BOMPOCHI (B XO0J€ OHUAJOTa W/WIM AWCKYCCHH) IO CYIIECTBY
oOcyxnaemMoll TeMbl, (OpPMYIUPOBaTH CBOM TPEAJOKEHHUS OTHOCUTEIBHO  BBIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

9) npuoOpeTeHre OmnbiTa MPE3EHTAllMU PE3YJIbTaTOB BBHIMOJIHEHUS XHMHYECKOTO
JKCIIepUMeHTa (71a00paTOpPHOTO OMbITa, J1AOOpaTOpHONH paboOTHl MO HUCCIEAOBAHHIO CBOMCTB
BEIIIECTB, Y4EOHOTO MIPOCKTA);

10)  3aMHTEpPECOBAaHHOCTb B COBMECTHOW CO CBEPCTHUKAMU I103HABATEIBHOW H
UCCIIEI0BATEIbCKON JESATEIbHOCTH MPH PEIICHUN BOZHUKAIOIUX MTPOOJIEM Ha OCHOBE y4€Ta 0OLIMX
MHTEPECOB U COIJIAaCOBaHUS MO3ULUH (00CyXaeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJIMHAIIMSI COBMECTHBIX JACHCTBUI, ONpeeIeHne KPUTEPUEB 110 OLIEHKE Ka4eCcTBA BHINOJIHEHHON
paboThI U Ap.);

YHuBepcalbHbIMHU PeryJsiTUBHBIMU e CTBUAMU

11) YMEHHEM CaMOCTOSITEJIBHO  ONPEACISITh LENIH JEATEIbHOCTH, IUJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJIMPOBATh U IPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESATEIBHOCTD,
BbIOMpaTh Hambosaee >(PQeKTHBHBIE CHOCOObI peuieHHs y4eOHBIX M IO3HABATENIBHBIX 3a/ad,
CaMOCTOSITEJIbHO COCTABJIATh WM KOPPEKTUPOBATh MPEUIOKEHHBIH aIrOpuTM AECUCTBUM mpu
BBITOJIHEHUH 3a/IaHUH ¢ y4ETOM NOJIy4YEeHUS HOBBIX 3HAHUI 00 M3yyaeMbIX 00BEKTaX — BEIIECTBaX
U peaklysiX; OLlEHUBATh COOTBETCTBUE MTOJIyUEHHOI'O Pe3y/bTaTa 3asiBICHHOM 1IeNu;

12)  yMeHueM HCHONB30BaTh U AHAIU3UPOBATH KOHTEKCTHI, MpEIJlaraéMble B YCIOBHH
3aJaHUuH.

HNPEIAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX peE3ylbTaTOB [0 OCBOCHHMIO OO0S3aTENBHOIO COJEpXKAHMA,
YCTQHOBJICHHOTO  JaHHOW MNpUMEpPHOH pabodell  mporpamMMoil, BBLAETSIOT:  OCBOCHHBIC
00y4aroIMMUCs Hay4HbIE 3HAaHUS, YMEHUS U CIIOCOOBI AEHCTBUM, cienuduieckue A1 NpeAMETHON
o0mactTi «XUMHs», BHIBI JIEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHMA, €r0 HMHTEPIIpPETaluH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JINYHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

[IpenmeTHble pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH y OOYUAIOMIMXCS CIETYIOLINX
YMEHHUI:



1) PAcKpuleams — CMbICA  OCHOBHBIX ~XMMHUYECKMX IIOHATHH: aTOM, MOJIEKYIa,
XUMHYECKHM JJIEMEHT, IPOCTOE BELIECTBO, CIIO)KHOE BEIIEeCTBO, CMeCh (OAHOpOIHAs H
HEOJTHOPO/IHASI), BaJCHTHOCTh, OTHOCHTENbHAS aTOMHAs W MOJIEKYISIpHAs Macca, KOJIUYECTBO
BEIIeCTBa, MOJb, MOJIIpHAs Macca, MaccoBas JA0Js XUMHYECKOro 53JeMEHTa B COEIUHEHHH,
MOJIIPHBIA  O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb, DJIEKTPOOTPUILIATEIHHOCTh, CTETICHb
OKHUCJICHHS, XUMHYECKas peaklus, KiIacCu(UKaLUs peakUuid: peaklUuud COECTUHEHUS, pPeaKIHUu
pa3JOXKEHUs, PEaKIMH 3aMEIICHUs, peakluu OOMEHa, H9K30- M DHIOTEPMHUYECKHE pEaKIlHH,
TeII0BOM A((PeKT peakiuu; sApo aroMma, JICKTPOHHBIA CIOW aToMa, aTOMHas OopOWTalb, pagnuyc
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSApHAs KOBAJIIGHTHAs CBS3b, MOHHAS CBS3b, WOH,
KaTHOH, aHWOH, PaCTBOP, MaccoBasi 10Jis BeLIeCTBa (IIPOLIEHTHAs! KOHIIEHTPAIsl) B paCTBOPE;

2) ULIIOCMPUpPOB8ams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHH (cM. m. 1) u
MPUMEHSITh 3TH TIOHATHUS IPU OMMCAHUH BEUIECTB M UX MPEBPAIICHUN;

3) UCNONb3086amMb XUMHUYECKYIO CHMBOJIUKY Ul COCTaBJCHUS (DOPMYJ BEIIECTB M
YPaBHEHUN XUMUYECKUX PEAKILINl;

4) onpedensiams BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIWHEHUSX; CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCAMHECHHSIX; MPUHAIKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIaCCy COCMWHEHMA 1o ¢dopmyiaaM; BHJ XUMHUYECKOM CBs3M (KOBaJCHTHas W MOHHAs) B
HEOPTraHUYECKUXCOCTUHEHUSX;

5) packpvieams cmoiea [lepuonnueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE MEePUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT WX IOJIOKEHHS B
[leproauueckoii cucTeMe; 3aKOHOB COXPAHEHHUS! MaccChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4Y€HHs, 3aKOHa ABOTaJpo; OMHCHIBATh M XapaKTepH30BaTh TaOIUUHYIO (popmy
[Iepronnueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB:

paznuuaTh TOHATHS «rJaBHas mnoarpymma (A-rpynma)» u «mobounas mnoarpynna (b-
TpyIIa)», Majble U OOJBIINE MEPUOIBl; COOTHOCUTH 0003HAUYCHUS, KOTOPhIE UMEIOTCSI B TaOJIHUIIE
«llepuognueckas cucrema xumuyeckux diemeHToB [l M. MengeneeBay ¢ 4UCIOBBIMHU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apAn Aapa, oo1iee Yucio
AJIEKTPOHOB U PacMpeeNIiCHUE UX 10 JIEKTPOHHBIM CIIOSIM);

6) Kiaccugpuyupogames ~ XUMHUYECKUE  DIIEMEHTBI, HEOpPTaHWYECKHE  BEIIECTBA;
XUMHUYECKHE peakiuu (M0 YUCIy W COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY
abpdexry);

7) xapaxkmepuzoeams (ONUCHIBAMb) OOIINE XUMUIECKIE CBONCTBA BEIIECTB PA3IUIHBIX
KJIACCOB, TMOATBEpKIasi OMUCaHHEe MpPUMEpPaMH MOJIEKYJISIPHBIX YpPaBHEHUN COOTBETCTBYIOLIMX
XAMHYECKUX PEAKIIUI;

8) NpOSHO3UPO6aMb CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Kau4e€CTBEHHOI'O COCTABa;
BO3MO>KHOCTH MPOTEKaHHsI XUMUYECKUX ITPEBPALEHUI B PAa3JIMYHBIX YCIOBUSX;
9) 8bIYUCNAMb OTHOCUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYKO MAacChl BEILECTB;

MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 10 (hopMyJie COSIMHEHHS; MAaCCOBYIO JIOJIO BEIECTBA B
pacTBope; MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOM pEaKIlni;

10)  mpumensms OCHOBHBIC OIIEpAIlMM MBICIHTEIBHON NEATEIPHOCTH — aHAJINW3 W
CUHTE3, CpaBHEHHE, O0OOIIeHHEe, CHCTEeMAaTH3alMI0, KIACCU(UKAINUIO, BBISBICHHE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — ISl M3y4YCHUSI CBOWMCTB BEIECTB M XMMHUYECKHX PEaKIUi; €CTECTBEHHO-
HAay4YyHbIE METOJBI TIO3HAaHWS — HAONIOJEHUE, HW3MEpPEHUE, MOJCIHPOBAHUE, SKCICPUMEHT
(peabHBIN ¥ MBICTICHHBIN ),

11)  cnedosams mnpaBUIaM TMONB30BAaHUA XUMHUYECKOW IOCYI0M H J1aOOpaTOpHBIM
000pyIOBaHUEM, a TaK)KE TPABUIIaM OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIHSIMHU
0 BBIMIOJIHEHHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJTYYSHUIO U COOMPAHHIO Ta3000pa3HbBIX
BEIIECTB (BOAOPOA U KUCIOPO/a), TPUTOTOBJICHUIO PACTBOPOB C OMPEICAEHHON MacCOBOM JTOJICH
pacTBOPEHHOTO BEIIECTBA; IUIAHHUPOBATH W MPOBOJUTH XUMHUYECKHE OKCIEPHUMEHTHI II0
pacro3HaBaHWIO pACTBOPOB IIEJIOYEH M KHCIOT C IOMOIIBIO HWHAMKATOPOB  (JTaKMYC,
denondranent, METUIOPAHX U JIp.).
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Paznen 1. llepBoHavanbHbIe XMMUYECKHE TOHATHS

1.1. | Xumus — BakHasA | 6 - 2 CenTs10pp | PackpbITh cMbICT M3y4yaeMbIX | YCTHBIA ompoc, | https://educont.ru/-
00J1aCTh  €CTeCTBO3HAHMSA HOHSTHIA; HpaKTHYecKast KaTajor  nuppoBOro
n NPAKTHYECKOH PackpeiTe ponp xumMuu B | pabora 00pa3oBaTeILHOTO
NesITeJIbHOCTH YeI0BeKa HPUPOJIC U JKU3HH YEJIOBEKa, | TCMAaTUYECKHH | KOHTCHTA.

€€ CBsI3b C IPYTMMH HayKaMU; | TUKTaHT,
Pa3znuyath yncThie BellecTBa | CAMOOIIEHKA  C
U CMECH; OJHOpPOJHBIE U | UCIOJIb30BAaHUEM
HEOJIHOPOJHBIE CMECH; «OLIEHOYHOTO
Paznmuuare  Qusmueckue U | IUCTa».
XUMHUYECKHE SBIICHUS;
Onpenensrsb MIPU3HAKU
XMMHYECKUX  peakuuid Hu
YCIIOBUS UX MIPOTEKAHUS;
CnenoBate npasuiam Th u
[II1P NpU  BBIOJHEHUH
MPAKTUYECKHUI padoT.

1.2. | BemecTBa 16 1 - Cents0pb- | [IpuMenaTp ectecTBeHHO - | YCTHBIM ompoc, | https://educont.ru/-
U XHMHYECKHe Peakiun OKTAOpb- | HAYYHBIC METO/IbI MO3HAHMS M | TEMATUYECKUH | katamor  1u(poBOro
HOSI0pb OCHOBHBIC OIepaluy | TUCbMEHHBIN 06pa30BaTEIBHOTO

MBICITUTEIBHOMN ACATCIIBHOCTHU | OIIPOC,

KOHTEHTA.
U1 uM3ydeHus BemiecTB U [[Ipaktuueckas

XUMHUYECKHUX peaknuii; | pabora,
PackpbITh CMBICT H3y4aeMBIX | CAMOOIIEHKA  C
HOHHTHﬁ; HUCIIOJIB30BAHUEM
Pasnmuyate  Qusmveckue U | «OIMEHOYHOTO
XUMHAYECKHE SIBIICHHS, U | JHCTa»
OOBSCHSITH UX CYIIHOCTD C

TOYKHN 3pCHHUA aTOMHO-

MOJIEKYIAPHOI'O YUCHUS,
Onpenensarb NpU3HaAKU




XUMHYECKUX PEeaKiui U
YCIIOBUS UX NMPOTEKAHMUS,
Knaccudumnuposarsb
XUMHYECKHE PEaKIInu;
CocraBiatb (GopMyIIbl
OMHAPHBIX COCTUHEHHH 110
BaJICHTHOCTH M ONPEJIENISTh
BaJIEHTHOCTH 110 (OpMyJIaM
BEUIECTB;  PAacCCTaBIATh
KO2(DPUITMEHTHI B ypaBHEHHSIX
XMMHYECKON PEAKIINY;
CnenoBate npasuiaM Thb u
[IT1P nipy BBIMOJTHEHUH
MPaAKTHUYECKHI padoT.

Hroro no pazneny

22

Pa3znen 2. BaxkHeiilue npeacTaBuTe i HEOPraHUYeCKUX BelecTB

2.1.

Bo3nyx Kucaopon.
ITousiTue 06 oxcumgax

6

1

Hos6pb

PackpeITh cmbICH
M3y4aeMbIX MOHATUN U
MPUMEHSITHh UX TPUOTHCAHUH
CBOICTB BEIECTB U
[IPEBPAILCHHUI;
XapakTepu3oBaTh COCTaB
BO3AyXa,  (pusmueckue u
XUMHUYECKHE CBOMCTBA.
CpaBHuBath peakuuu
TOPeHUs] ¥ MEIJICHHOIO
OKHUCJIEHUS;  pacro3HaBaTh
OTIBITHBIM nyTeM
KHCIIOPOJ;

OOBICHATD CYIITHOCTh
9KOJIOTMUECKUX npobiem,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa;

CnenoBars mpaBwiam Thb u
IIIIP npu  BBHITOJIHEHUU
MPaKTUYECKHUI paboT.

YerHbiil  omnpoc,
IMMChbMEHHBIN
orpoc, 3a4eT,
CaMooreHKa ¢
HCIIOIb30BAHUEM
«OLICHOYHOI'O
JIACTay.

https://educont.ru/-
Katajor nudpoBoro
00pa3oBaTeNLHOTO
KOHTEHTA.

2.2.

Boaopon.

Hexabpb

PackpeITh cmbICH

VYerHbiil  omnpoc,

https://educont.ru/-




IlonsaTHe o M3Y4aeMBbIXTIOHATUN U TeMaTU4YECKUIl KaTaJor 1ugpoBoro
KHCJI0TaxXu MPUMEHSITh UX TPUOTHCAHUH | TUCHMEHHBIH 00pa3oBaTeLHOTO

COJISIX CBOMCTB BEILIECTB U orpoc, KOHTEHTA.

MIpeBpaIICHU; MpaKTUIeCKast

XapakTepru3oBaTh paborta

¢usnueckue u xumudeckue | CamooleHka ¢

CBOICTBa BOOPO/IA, HCIOJIb30BaHUEM

CIIOCOOBIETO MOIYYEHUS, «OIIEHOYHOTO

npumenenus.Coopartpb JTUCTAY.

npudop UL €T0

MOJIyYEHUS.

CnenosarbnipaBwiiaMm Th u

[ITTP mpuBBINOITHEHUHN

MPAKTUYECKUHpadoT.

VYyacTBOBaTh  BCOBMECTHOM

pabote B rpymre.

2.3. | KontnuecTBeHHbIE PackpbiTh cMbIcn u3ydaeMbIx | YCTHBIA ompoc, | https://educont.ru/-
OTHOLIIEHHS B MOHATUM M TPUMEHSTHh 3TH | TeMaTHUYECKU KaTaJor 1ugpoBoro
XUMUH MIOHSATHSI, a TAK)KE U3YUCHHBIC | 3a4eT, 00pa3oBaTeNLHOTO

3akoHbl M Teopuu Aud| CamMOOlleHKa C | KOHTEHTA.
pElIeHUsT PacueTHBIX 3aJ]ad; | UCIIOJIb30BAHUEM
Boruncnsath MOJISIPHYIO | «OLIEHOYHOTO
Maccy BEIIECTB; KOJIMYECTBO | JIUCTAY.
BEIIIECTBA, 00BEM T'a3a, Maccy
BEILIECTBA. [IpoBoauts
pacueTsl IO  YpaBHEHHSIM
XAMUYECKHUX peaKkuuii:
KOJIMYECTBa, 00bEeMa, MAacChl
BEIECTBA.
2.4.| Bona.PactBopsi.IlonsiTHe SuBapp PackpbiTh cMbICT Ycrawii  ompoc, | https://educont.ru/-

00 OCHOBAHMAX

M3yYaeMBIXTIOHATUN U
MPUMEHATh UX TPUOMHCAHUU
CBOICTB BEIIECTB U
[IPEBPAILCHHUI;
XapakTepu3oBaTh
¢busnyeckue U XUMHUYECKUE
CBOWCTBa BOJIbI, €€ pOJIb

TEMaTHYCCKHI
MUCHMCHHBIN
ompoc,
MpaKTUIeCKast
pabora,
CaMoollcHKa ¢
HCIIOIL30BaHUEM

Katajor nudpoBoro
00pa3oBaTEeNLHOTO
KOHTEHTA.




KaKpacTBOPUTEIS B
MPUPOIHBIXIIPOIECCAX.
CocTtaBisiTh ypaBHEHUS
XUMUYECKUXPEAKLUH C
yuactueM Bojbl. OOBICHATH
CYILIHOCThIKOJIOTUYECKUX
po0J1eM,crrocoObl OUNCTKH
BOJIbI U MEPHI 110 OXPaHE BOJ
oT 3arpsisHeHust. CneaoBath
npasunaMm Tb u IITIP ipu
BBIITOJIHEHUH MPAKTUYECKUAN
pa0or. [TpoBoauTH
BBIYMCIICHHS C IPUMEHEHUEM
MOHATUHN «MacCoBast AOJIA
BEILIECTBAY.

«OIECHOYHOI'O
JIUCTay.

2.5.| OcCHOBHBIE KJIACCHI 14 1 ®epanb | Kimaccudunuponats VYerubiit  ompoc, | https://educont.ru/-
HEOpPraHu4ecKux -MapT M3y4yaeMble  BEIECTBA [0 | TEMATUYECKUU Karajor nudgpoBoro
coeIMHEeHU COCTaBy U CBOMCTBaM; IIACbMEHHBIN 00pa30BaTeNLHOTO
CocraBnArth dbopmynsl | ompoc, KOHTEHTA.
OKCHUJIOB, KHCIIOT, MpaKTUIeCKast
OCHOBaHMIi,CoJIel U pabora,
HAa3bIBaTh UX 1O KOHTPOJIbHAs
MEXIyHApOTHOU pabora,
HOMEHKJIAType. CamoolieHKa ¢
[IporHo3upoBath cBoiicta | MCTIOIB30BAHNEM
BELIECTB HA OCHOBE UX «OLIEHOYHOTO
OOIINX XHM.CBOMCTB JIACTa.
M3Y4YECHHBIX
kiaccoB.IIponzBoaute
BBIUHCIICHUS 110 ypaBHEHUSAM
XUMUYECKUX PEAKLUN.
Hroro no paszneny 33
Paznen 3. llepuoanueckuii 3aKOH U Ilepuoauveckas cHCTEeMAa xumudeckux 3jemMentoB JI. U. MenaeseeBa.
Crtpoenue atoMoB. XuMH4yecKasi CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMHU
3.1. | lepnoauueckmii 3akon| 6 1 - Armpenb PackphITh CMBICIT Ycrapii  ompoc, | https://educont.ru/-
" Iepuoanueckas MEPUOUYECKOT0  3aKOHA. | KOHTPOJIbHAs Karajor nudpoBoro




cucTeMa  XMMHYECKHX [lonumars cymiecTBoBaHue | pabora, 00pa30BaTeIbHOTO
3JIEMEHTOB . n. MEPUOINYECKOMN Camoonenka ¢ KOHTEHTA.
MemnpeeeBa. 3aBUCUMOCTH CBOMCTB | HCNIOJIb30BAaHUEM
Crtpoenne aroma XUMHUYECKUX DJIEMEHTOB U | «OIEHOYHOTO

Ux COETMHEHUH 0| TucTay.

MTOJIOKEHUS
3.2. | Xumu4eckas CBsi3b. 7 Mait PackpbiTh cMbICT YcTHBIN  ormpoc, https://educont.ru/-

OxucauTebHO- M3y4aeMBbIXTIOHITHI; TEMATUYECKHI Katajor nudpoBoro
BOCCTAHOBHTeEJ/IbHbIE Onpenenars BUJ MUCbMEHHBIN 00pa3oBaTeNLHOTO
peakuuu XUMHUYECKONCBS3H B orpoc, 3aYer, KOHTEHTA.

coenunennu; Onpenensarts | CamoonieHka ¢

CTETIEHbOKUCIICHUS HCIOJIb30BaHUEM

XUMHUYECKOTOAIEMEHTA M0 | «OIEHOYHOTO

dbopMyIie ero COeMHEHUs; | JIUCTa»

Onpenenarb 3JIEMEHT -

OKHUCJIUTENb U AJIEMEHT -

BOCCTAHOBUTEJb;

OOBACHATD CYLIHOCTb

MIPOLIECCOB OKUCIIECHUS U

BOCCTaHOBJICHUS;

CocTaBisiTh 3JIEKTPOHHBIN

OayaHC ¢ y4eTOM Yucia

OTJAHHBIX U MPUHATHIX

3JIEKTPOHOB;

CocraBisiTh ypaBHEHUS

OKHUCIUTEIBHO-

BOCCTAHOBUTEIBHON

peaKkiuy;
Hroro no pazgeny: 13
PesepBHOE Bpems 0
OBIIEE KOJIMYECTBO | 68
YACOBIIO

I[TPOTPAMME




IHOYPOYHOE IIJTAHUPOBAHUE

No  [Tema ypoxa KonnuecTBO 9acoB Cpoku Bubi, hopMbI
I/t pOBeNIEHUS KOHTPOJIS
BCErO  [KOHTPOJIbHBIE [IPAKTUYECKHE [ypOKOB
[palboTEI palboTEI
1. |BBoausii unctpyktax o Th u IIIIP. IIpeqmerxumun. Posb XuMHK B )KH3HH YeTIOBEKaA. 1 - - | Hemens 'Y cTHBIN ompoc,
ceHTSOPS O11eHOYHBIH JIUCT
2. [Xumus B cucteme HayK. MeToIbl MO3HAHUS BXUMHUU 1 - | Hemens 'Y cTHBIH orpoc
CEHTAOPA
3. [3HaKOMCTBO C mpaBUjaMu 0€30MaCHOCTH U MpHUEMaMU pabOThHl B XUMHUYECKOH JlabopaTopuu. |1 - 1 2 Hemens [IpakTHueckas
[MpakTrueckas padota Ne 1. [IpaBusna paboThl B 1a00paTOpHH U IPUEMBI OOPAIIEHHSI C CCHTSODS pabota
iTabopaTOpHBIM 000PYIOBAHUEM p
4. [Tema u BemecTBa. PU3NYIECKHE CBONCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE BEIIICCTB 1 - - 2 Hemens 'Y cTHEI oTpoc
CEHTAOPS
S. [uctele BemiecTBa U cMecu. CriocoObIpasieieHus cMecei 1 - - 3 Hemels 'Y cTHBIM oripoc
CEHTAOPS
6. |[Ipaktuueckas padota: Ne 2. Pa3nencHue cMeceit (Ha mpuMepe OYUCTKHU MOBAPEHHOM conn) |1 - 1 3 HeneIs [TpakTraeckast
paboTa
CEHTSAOPs
7. |ATOoMBI U MOJIeKYJIBL. [IpocThIe U CITOKHBIEBEIIECTBA 1 - - 4 Henenst 'Y cTHBII ompoc,
CeHTAOPS OLICHOYHBIH JINCT
8. [ XUMHYEeCKHE  DIIEMEHTEHI. 3Haku (CUMBOJIBI)XUMHUICCKUX DIICMCHTOB 1 - - 4 Hemens TeMaTndeckas
CCHTSBDS MUCHMEHHAs
p aboTa
9. |ATOMHO-MOJIEKYJISIPHOE yUCHHUE. 3aKOHIIOCTOSHCTBA COCTaBa BEIICCTB 1 - - 5 Hexens 'Y cTHBIHN ompoc
CEHTAOPA
10. [Xumwngeckas ¢popmyna. BaqeHTHOCTh aTOMOBXUMHUYECKHUX JIEMEHTOB 1 - - | Hemens Y cTHBII onpoc
OKTSIOpS
11. (CocraBnenue xuMu4eckux (Hopmyd Mo BaleHTHOCTH. HaxoxkieHne BaJIeHTHOCTH 1 - - | Hemens Y cTHBII onpoc
XMMUYECKHX DJIEMEHTOB TI0 (hopMyIie OKTAGpS
12. |OTHOCUTENBHAS ATOMHAS Macca.OTHOCUTENbHAS MOJICKYJISIpHAsl Macca 1 - - 2 Hexens 'Y cTHBIH ompoc
OKTSIOpS
13. |Pemenue 3a7a4 Ha BBIYMCICHUE OTHOCUTEIBHOU MOJNEKYISIPHOM MAacCHIBELIECTB 1 - - 2 Hexens ITpakTrka

peleHus 3a1a4




OKTSOps

14. |MaccoBast 7051 XUMHUYECKOTO 3IEMEHTa BCOETUHEHUH - 3 Hexens TTpakTrka
OKTAGpS peLeHUs 3a/1a4
15. |Pemenue 3aga4 Ha BBIYMCICHHE MAacCCOBOW JOJIM XUMHYECKOTO 3JIeMEHTa 1o (opMyIie - 3 Hemelst [TpakTuka
COEIMHEHMS OKTAGDS peLeHUs 3a/1a4
16. |@uznueckue H XUMHUYECKHE  SABIEHMA. XUMHUUECKas PEaKIH - 4 nemens 'Y cTHBIN ompoc,
OKTAGDS OLIEHOYHBIH JTUCT
17. |[[Ipu3HaKy U yCJIOBUS MPOTEKaHUS XUMUYECKUXPEaKIUN -- 4 nemens 'Y cTHBIN ompoc,
KT OLIEHOYHBIH JTUCT
18. BakoH coxpaHEHHS  MacChl BEIIECTB. M.B.JIoMOHOCOB — y4EHBIN- - 2 Hexens Y cTHBII onpoc
OHLUKIIONEANUCT HOSGps
19. [XuMundeckue ypaBHEHHS - 2 Hemens 'Y cTHBIN ompoc,
HOSGpA OLIEHOYHBIH JTUCT
20. [Tumel XWMHYECKHX  peakuui (coequHEHMS, pa3IoXKEeHNUs, 3aMEIIeHHUs, 0OMEHa) - 3 Hemens Tematndyeckuit
HOSOPA MCHbMEHHBIN
orpoc
21. |Ypok 0000IICHHS U CHCTEMAaTH3alMK 3HAHHH - 3 Henens 'YcTHBIH ompoc,
HOSGDs [paKTHKa
peLeHus 3aaa4 u
COCTaBJICHHE
XHMM.ypaBHEHUH
22. [KontpomnbHas pabota Nel. - 4 memenst KonTponbHas
padoTa
HOAODSA
23. [Bo3myx — cMech ra3zoB. CocTaB Bo3ayxa - 4 Hexerst O11eHOYHBIH JINCT
HOSIOpst
24. (TemnoBoii 3 PEKT XMMUUECKOH PeakLuy, HOHSITHE O TEPMOXHUMUYECKOM ypaBHEHUH, IK30- - | Hemens Y cTHBII onpoc
1 SHIOTEPMHUUCCKUX PEAKLUAX nekabps
25. |CriocoObl MOMy4YeHus! KUCIOPOAa BIabopaTopuu 1 npomseinuieHHocTH. [ IpMenenne - | Hemens TeMaTuyeckuii
[kucnopona nekabps [T1ICbMEHHBIN
orpoc
26. |[Ipaktuueckas pabora Ne 3. IloiydeHuwe wcoOMpaHHE KUCIOPOA, H3yUSHHE €ro CBOMCTB 1 2 Hemens [TpakTraeckast
pabota
JeKaops
27. |KpyroBopoT KHCIIOPO/ia B IPUPOIC. - 2 Hemenst 'Y cTHBII orpoc,

JeKaops

OLICHOYHLIH JIUCT




28. |[Kucmopom — XUMHUYECKHUN 3JIEMEHT U MpOocToeBeniecTBo. [lonsaTHe 00 okcuax. 3 Hemens 'Y cTHBIH orpoc
JeKaops
29. [Bomopoa — XWMHUECKHI 3JIEMEHT M MPOCTOEBEIICCTRO. 3 Hemens TemaTHueCKuii
[MCbMEHHBIN
JeKaops
oTIPOC (KUCIIOPOT)
30. |[[Ipaktuueckas pabora Ne 4. IloiydeHune wcoOHMpaHHE BOIOPOA, U3YUCHUE €r0 CBOMCTB 4 Hemens [TpakTraeckast
pabota
JeKaops
31. [[loHsITHE O KUCIOTAX U COJIAX 4 Hemens TeMaTI/I‘IeCKUI/II/I
THCHMCHHBIN
eKaops
orpoc (BOJ0pPO)
32. |KommuecTBO  BeIIECTBaA. Mons. MomnspHasmacca. 5 HeneIs IIpakTrka
CIICHUS 337124
nexaopst P A
33. [Bakon ABorazapo. MomspHbIH 00hEM ra3oB. 2 "Henens TIpakTrka
peICHHUS 33149
STHBaps
34. |PemenHue 3a7a9 Ha B3aMMOCBS3b KOJMIECTBA BEIIECTBA, 00bEMA U MacChl ra3oB. Pacu€Tsl 1o 2 Hemenst TIpakTrka
XMMHUYECKAM yYPaBHECHUSIM. peIICHHUS 33149
STHBaps
35. |Pacuéthl o XUMHUYECKUM  YPaBHEHMSIM. 3Henens TIpakTrka
peIeHHUS 33149
STHBaps
36.| ®u3nueckne W XHUMHYECKHE CBOMCTBA BOIBI. AHAIW3 M CHHTE3 — METOJBI 3 Henmens YcTHBIi onpoc,
M3yYEHUS COCTABABOJBI. STHBaps O11eHOYHBIH
JIACT
37.| [lonsiTne 06 OCHOBaHMSIX U MHIAMKATOPAX. 4 penens O11eHOYHBIN
STHBapS JIUCT
38.| PacTtBophl. PacTBOpMMOCTH BEIIECTB B BOJE. 4 penens
STHBapS
39.| Konuenrtpanusa pactBopoB. MaccoBasi 0J1 BelIeCTBa B pacTBope. Briuncnenus ¢ S Hexens [IpakTuka
VCIIOJIb30BAHUEM MOHSATHS «MAcCCOBas JI0JIsl BEMIECTBA B PACTBOPEN. STHBApS pelLIeHUs 3a1a4
40.| Ipaxtuueckas pa6ora Ne 5. [IpUroTOBIEHUEPACTBOPOB C ONPEAETEHHON I nenens [IpakTHyeckas
KOHLIEHTPALUEH. (epas pabota
41.| KpyroBopot Bojbl B IpUpoJie. 3arpsisHEHUE MPUPOIHBIX BojA. OXpaHa U OYUCTKA 1 Hepens TemaTnuecknii
MIPUPOAHBIX BOJT depans
42.| Knaccudukanus HeopraHudeckux coenuHeHuid IloHATHE O Tpynmax CXOIHBIX 2 Henens YcTHBI o1poc,
AJIEMEHTOB (IEJIOYHBIE W IIEJIOYHO3EMENIbHBIC METAJUIbI, TaJOTeHbI, WHEPTHBIC depans O11eHOYHBII




rasbl). DJI€MEHTBL,KOTOPBIE 00pa3yroT aM(OTEPHBIC OKCHUJIBI ¥ THIPOKCHUIBI

JIUCT

43.| Knaccudukarus HEOpraHu4eCKX COSTMHEHHA. 2 Heaens YcTHBIiM ompoc,
dbeBpans OrneHoYHBIH
JINCT
44.| Oxkcuapl: KiaccU(pUKAIMI U CBOHCTBA. 3 Henens YcTHBI o1poc,
dbeBpans OneHoYHbIH
JINCT
45.| OcHoBaHmsl, KiacCHpUKAIUS ¥  CBOWCTBA,CIIOCOOBI TTOJYYCHHUS. 3 Hexens TemaTuueckuit
dbeBpas
46.| AmdoTepHble OKCHIBI M THIPOKCHIBI, HXCBONCTBA U MOJYYCHUE 4 nenens Temarnueckuit
dbeBpas
47. [Kucmotsr: cocTaB, Kilaccu(uKalys,HOMEHKIIaTypa, (pu3ndeckne CBOHCTBa 4 memenst Tematndyeckuit
[MACEMEHHBIN
dbeBpans
ompoc
48. [KucimoTsr: XUMHUYECKHE  CBOMCTBA, CIIOCOOBIMONTyYeHUs. Psii akTHBHOCTH 1 Hemenst 'Y cTHBIM oripoc
METaJIOB
Mapra
49. |Comu: kitaccu(pUKaIUsI ¥ CBOMCTBA. 1 Hemes TeMaTI/I‘IeCKUI/II/I
MCHMCHHBIH
Mapra
ompoc
50. |BerauciaeHuss 10 YpaBHEHUSIM  XHMHUYECKOUpeaKIuu 2 "Henens TemaTuyeckuii
MCHMEHHBII
Mapra
onpoc
51. [[eHeTuyeckass CBA3b MEXAY KIACCAMUHEOPTaHUYECKUX COCOUHEHUI 2 Hemens ITpakTuka
[pereHus 3aaa4
Mapra
52. [[IpaxTuueckass pabota Ne 6. PemenneskcnepuMeHTaIbHBIX 3 Hemens [IpakTHueckas
3amaq 1o TeMe MADTA paboTa
«OCHOBHBIE  KJIACCHI HEOPraHNUECKUXCOSANHEHU P
53. [Ypok 0000IIeH s 1 CUCTeMAaTH3alluy 3HAHUN 3 Henens [MpakTuka
[perIeHus 3a1a4
Mapra
o
54. [KonTponbHas pabora Ne2. 4 memenst KontponbHast
pabota
Mapra
55. |AHanu3 KOHTPOIBHOU PabOTHI 1 Hemens
anpes
56. |Ctpoenue aTomoB. CocTaB aTOMHBIX siep.M30Tomnbl. DneKTpoHbl. PU3NYECKUNA CMBICT | Hemens OLIEHOYHBIH JIUCT

MOPAAKOBOTO HOMEpA 3JICMCHTA




anpenst

57.

[Tepuoauueckuii 3axkoH u [lepuognueckascucTeMa XuMU4eCcKux 3yemeHToB J1.1.

'Y cTHBIM oripoc

N 2 Henensd
MenpaeneeBa. [lepuoasl, rpymnibl, noArpynnsl. OU3MYECKUM CMBICT HOMEPOB MEpUOIa U Tpers
pYIITBI p
58. [CtpoeHue SIIEKTPOHHBIX  000JI0YEK aToMoBIepBeIX 20 XUMUYECKUX 1 2 Hemens Y cTHBII onpoc
siiemeHToB [ICXDOM
anpes
59. [XapakTepucTuKa XUMHUYECKOTO AJIEMEHTA IO €r0 MOJOKEHUI0 B MepuoAnueckor cucreme |l 3 Hemens 'Y cTHBIH ompoc,
/1. 1. Menneneena
anpens
60. [3HaueHue NEePUOJUYCCKOr0 3aKOHA U IEPUOANIECKON CUCTEMBl XUMHUECKUXAIEMEHTOB JIs |1 3 Hemens 'Y cTHBIM onpoc,
pa3BUTHA Hayku U TipakTuku./[. . MeHeneeB — y4€HbI|, Ne1aror U rpaxaaHuH anpens
61. [KonrpoibHasg padora Ne3 1 KoutponbHas
p p 4 wenens OHTpO.
paboTa
anpens
62. [IIEKTPOOTPULATEIEHOCTh ATOMOB XUMHUECKUXDJIEMEHTOB. 1 4 memenst 'Y cTHBIM ompoc,
anpens
63. [Xumuyeckas CBsI3b. HOHHAS,KOBAJICHTHASMOJAPHAS U KOBAJCHTHAs HEMOISpPHAS 1 | Hemens 'Y cTHBIM ompoc,
Mas
64. (CTeneHb OKHUCICHHS 1 T[TpaxkTrka
1 Hemens p
Mas [pereHus 3a1a49
65. (OxucnurenbHO-BoccTaHOBUTENbHBIE peakunu(OBP). [Iponecch okucnenus u 1 2 Heens Mast 'YcTHBIN ompoc,
BOCCTAHOBJICHUS. OKHUCIIUTEIN  MBOCCTAHOBHUTEIN
66. |CocTaBieHNE YpaBHEHUH OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUN M CXEM 1 2 Hemels Mas IIpakTrka
PIICKTPOHHOTO OajlaHca [pereHus 3a1a49
67. |Ypok 0000IIEHNS U CUCTEMATH3ALMU 3HAHHUI 1 THBIN OIT
p I a 3 "Henena Masg Ye ompoc
68. |YpoK pa3BHBAIOLIETO KOHTPOJIS 3HaHUI. XHUMUSA B IEHCTBUN 1 3 Hemens Y cTHBII onpoc
mas

OBILIEE KOJIMYECTBO YACOB [NOITPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U151 YYEHUKA

1. Xumus. 8 knacc/I'abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AkumonepHoe obmiectBo «M3natenbctBo «IIpocserienney;

METOJUYECKHUE MATEPHUAJIBI U151 YUUTEJIA

https://rosuchebnik.ru/ - "IIpocBemenue" Kopnopanust Poccuiickuii yaeOHUK

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.edu.ru — ®enepanbHble 00pa3oBaTeNbHbIE PECYPCHI AJIs 001ero o0pazoBaHmst/
2. https://educont.ru/ - Karanor nudpoBoro o6pazoBaTeIbHOTO KOHTEHTA.
3. http://school-collection.edu.ru/ - Enunast komnekmust 1udpoBeIX 00pa30BaTeIbHBIX PECYPCOB.
Xumust:
1. http://www.hemi.nsu.ru/ - OCHOBBI XUMHUU. DJICKTPOHHBIH YUCOHUK.
2. http://hemi.wallst.ru/— OGpa3zoBaTenbHBIN CAUT 115 INKOJIBHUKOB 110 XUMHH
3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlIomonocoBa
4. https://vos.olimpiada.ru/ - Bcepoccuiickas onuMImraia mKoJIbHIKOB.
5. https://chem8-vpr.sdamgia.ru/ - Perry BIIP.

MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJAOBAHHE

1.ITeyaTHbIe TAOIUIIBI IO YIEOHBIM TEMaM Kypca.
2.Mojenu KpUCTaIITNYEeCKUX PEIIeTOK; IIAPOCTEPKHEBBIE U 00HEMHBIC MOCIIA MOJICKYIL.
3. Konnexknumn HeopraHM4ecKux BELLECTB.

OBOPYJIOBAHUE JJIS1 TIPOBEJIEHUS TIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPALIUI

1. Kommiext «MukposnabopaTopust Ui XUMHYECKOT0 SKCIIEPUMEHTa» ¢ HA0OPOM COOTBETCTBYIOLINX PEAKTHBOB.
2. Habop peakTuBoB 1 000pyaoBanus ais BeinoiaHeHus OI'D mo XxuMum.






