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MNOACHUTEJIbBHAS 3AITMCKA

Pabouvas mporpamMmMa 1o XMMuM JijIsl 00ydaronmxcs 8§ KJaccoB cocTaBjeHa Ha ocHOBe TpeboBaHUi K
pe3yabTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHus,
npezcTaBieHHbIX B DegepabHOM rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO OOIIETO
o0Opa3oBaHus, ¢ y4ETOM pacTpeesIEHHBIX M0 KJIaccaM MPOBEPSIEMBIX TPEOOBAHUH K Pe3yIbTaTaM OCBOCHHUS
OCHOBHOHM 00pa30oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIETO 00pa30BaHuUs U 3JIEMEHTOB COJCPKAHMUSA,
MPEJICTABICHHBIX B Y HUBEPCAILHOM KOJM(UKATOPE IO XUMUH, a TAaKXKe Ha OCHOBE [IprMepHOii mporpaMMbl
BOCTIMTAHUS 00YJAIOIINXCS TIPU TTOJyYEHUU OCHOBHOTO 00111eT0 00pa3oBanus u ¢ yuérom Konnenmum
npernoiaBaHus yueOHOTOo mpenMeTa « XUMUs» B 00pa3oBaTelIbHBIX OpraHu3anusx Poccuiickoit
Ddenepanum, peaau3yonX 0CHOBHbBIE 001Ieo0pa3oBarenbHbie porpamMmmel (yTB. Pemmennem Komnernu
Mumnrnpocgerienus: Poccuu, nporokon ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bkiag yuebHoro npenmera « XUMuUs» B JOCTHXKEHUE LieJIell OCHOBHOTO 00111ero 00pa3oBaHus 00yCI0BICH
BO MHOI'OM 3HaY€HHEM XMMHUYECKOI HayKH B O3HAHUM 3aKOHOB IIPUPOJIbl, B PA3BUTUU MPOU3BOUTEIBHBIX
cuJ1 001IeCTBa U CO3JJaHUK HOBOM 0a3bl MaTepualbHON KYJIbTYpPHI.

XUMHUS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK paclpocTpaHuiia CBOE BIMSHUE Ha BCE 00JIaCTH
YeJI0BEYECKOr0 CYIIeCTBOBAHUS, 3a/jajla HOBOE BUJICHUE MHPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM >KU3HH OOIECTBA: 3HAHNE XUMUHU CITY)KHUT OCHOBOH JJIst
dbopMUpOBaHUS MUPOBO33PEHUS YEIIOBEKA, €0 MPEACTABICHUI 0 MaTepUaIbHOM €MHCTBE MUPA; BAXKHYIO
pOJIb UrparoT GopMUpPyEMbIe XUMHEH MPEACTaBICHUS O B3aUMOIPEBPAIICHHUSIX YHEPTHUH U 00 IBOJIIOLIUH
BEIIIECTB B MPUPOJIC; COBPEMEHHAS XUMUS HAlpaBJeHa Ha pPellieHHe rI100abHBIX MTPOOJIeM YCTOHYUBOTO
pa3BUTHUS YETIOBEUECTBA — CHIPhEBOM, SHEPTeTUUECKOM, MUIIIEBOI U IKOIOTUYECKOM O€30MacHOCTH, TPodIIeM
3/IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHus: XMMUH B )KU3HU OOILECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOro o0pazoBaHus. B ruiane conpanu3anyuy oHO SIBJISETCS OHUM M3 YCIOBHM (hopMupoBaHUs
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKUE 3HAaHUSI HEOOXOAUMBI JJIsl IPUOOpETEHHS O0IIEKYIbTYPHOTO
YPOBHS, IO3BOJISIOLLETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4aCcTBOBAaTh B MHOT00Opa3HOM
KHM3HHU OOLIECTBA, JUIsl OCO3HAHUS BaKHOCTH PA3yMHOI'0 OTHOIIEHUS K CBOEMY 37J0POBBIO U 37J0POBBIO
JIPYTHX, K OKpYKarollel IpUpOIHOM cpesie, AJis TpPaMOTHOIO IOBE/IEHUS IPU UCIIOJIb30BAaHUU Pa3IMUHbIX

MaTCpHraJIOB U XUMHUYCCKHUX BCIICCTB B HOBCG}IHGBHOﬁ JKHU3HU.

Xumuueckoe 00pa3oBaHue B OCHOBHOM IIKOJIE BJsIETCs 6a30BbIM MO OTHOILIEHHUIO K CUCTEME O0IIero
XuMH4eckoro oopazonanusi. [IoaTOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEaTU3yeT MPHUCYIINE 001eMy
XUMHYECKOMY 00pa30BaHHUIO KIIIOUEBbIE LIEHHOCTH, KOTOPBIE OTPAXKatoT rOCyAapCTBEHHBIE, OOIIIECTBEHHbIE U
UHAMBHUIyaJIbHbIE TOTPEOHOCTU. DTUM OIpENENAeTCs CYIIHOCTh 00IIel CTpaTeruu 00y4eHusl, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIMXCS CPEACTBAMH YU€OHOTO NMpeaAMeTa «XUMHUS».

W3zyuenue npeamera: 1) cnocoOCTBYET peaau3aliiii BO3MOKHOCTEH U1 caMOpa3BUTHS U POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOI rpaMOTHOCTH; 2) BHOCHUT BKJIaJl B (GOPMUPOBAHKE
MBILUIEHUS U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
NESITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENBCKUX YMEHUH, HEOOXOIUMBIX KaK B [IOBCEIHEBHON
KHU3HH, TaK U B IPOPECCUOHATIBHOM EATEILHOCTH; 3) 3HAKOMUT €O CHENM(PUKON HAyYHOTO MBILUICHUS,
3aKJ1a/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIS/1a HA €IMHCTBO IPUPOABI U YET0BEKA, ABISAETCA OTBETCTBEHHBIM



3TarnoM B (POPMUPOBAHHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB; 4) ClIOCOOCTBYET
q)OpMI/IpOBaHI/HO HCHHOCTHOI'O OTHOMICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHNE MIKOJILHUKOB.

HaspanHple HanpaBJIeHHs B 00YYCHUH XUMUHN 00CCTICUUBAIOTCS CIICIIUPUKON COAepKaHUS PEAMETA,
KOTOprfI ABJIACTCA NCAArOrM4CCKU aJallTUPOBAHHBIM OTPaXCHUCM 62130BOI>1 HAayKH XUMHU HA OHpeHeHéHHOM
aTare €€ pa3BUTHSL.

Kypc xumum 0CHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHHE 00YJAIOIIIMMHUCS OCHOB HEOPTaHUIECKOU

XMUMHHU ¥ HEKOTOPBIX TOHATHH U CBEJICHUI 00 OTAETHHBIX 00BEKTaX OPraHMYECKOW XUMUH.

Crtpykrypa conepkanus rnpeamera chopMUpOBaHa Ha OCHOBE CUCTEMHOTO MOJX0a K €r0 U3yYeHHUIO.
CopepxaHue CKIIaJbIBACTCS U3 CUCTEMbI IOHIATUH O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMbI MOHATUI
0 XxuMHuueckoi peakiuu. O6e 3T CUCTeMbI CTPYKTYPHO OPraHU30BaHbI IO MIPUHIIUITY ITOCIEI0BATEILHOTO
pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
yU€HHs KaK OCHOBBI BCEro ecTecTBO3HaHus, ypoBHs [lepuoanueckoro 3akona J[. 1. MenneneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUCHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, MPEACTaBICHUI 00
ANEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHusl pacCMaTPUBAIOTCS HA
OCHOBE IMIUPUYECKHU MOTYYCHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEA0BATEIHHO OT OAHOTO
YPOBHS K JPYTroMYy, BBIOIHSS GYHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U

BO3MOXKHOCTECH MPAKTUYCCKOI'0 IPUMCHCHUS U IMOJTYUYCHUA N3Yy4aCMbIX BCUICCTB.

Takas oprannzanus cojep>kaHus Kypca CIIocOOCTBYET NPECTABICHUIO XMMUYECKON COCTaBIIAIONIEH
HAy4YHOW KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOU npupozsl. Tem cambpiM 00ecriedBaeTCsi BO3SMOXHOCTh
(dopMupoBaHUs y 00yJarOIIMXCsl HEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M METO/IaM [TO3HAHUS B
Hayke. BaxHO Tak)ke 3aMETUTh, UYTO OCBOEHHUE COZIEPKAHUSI Kypca IPOUCXOIUT C MPUBJICUEHUEM 3HAHUHN U3
paHee U3y4eHHBIX KypcoB: «OKpykatomuit Mup», «buonorus. 5—7 knaceb» 1 «®Puzuka. 7 Kimacey.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HanpaBiieHu1o nepBOCTENEHHON 3HAYMMOCTH MPU pean3alii 00pa3oBaTeNIbHbIX QYHKIUHN peaMeTa
«XUMHUS» TPAJUIMOHHO OTHOCAT (POPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00J1acTi
COBPEMEHHOT'0 €CTECTBO3HAHHUSI, IPAKTUYECKON EATEIbHOCTH YEJIOBEKA U KAK OJTHOI'O U3 KOMIIOHEHTOB
MUPOBOH KyJbTYypHl. 3a/1a4ya MpeAMeTa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUH —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, s13bIKa HayKH, 3HAHUI O Hay4YHBIX METOJIaX U3Y4YCHUS BEUIECTB U
XUMHUYECKHUX PEaKIIMii, a Takke B (POPMHUPOBAHUM U Pa3BUTUU YMEHUH U CIIOCOOOB AESITEIBbHOCTH,
CBSI3aHHBIX C IUTAHUPOBAHHUEM, HAOJIOIEHUEM U ITPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOCHHEM

ImpaBUJI 0e30I1acHOro O6paI_I_ICHI/I}I C BEIlIECTBaMU B ITIOBCEOHEBHO KM3HU.

Hapsiny ¢ aTuM nienm nzydeHus npeiMera B IpOrpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YIETOM HOBBIX
IPUOPUTETOB B CICTEME OCHOBHOTO 00111eT0 00pazoBanusi. CeroqHs B 00pa3oBaHUU 0CO00 3HAYUMOM
NpU3HAETCS HAIPABJIEHHOCTh 00YUYEeHUS Ha Pa3BUTHE U CaMOPa3BUTHE JTMYHOCTH, (POPMUPOBAHUE €€
UHTEJUIEKTa 1 0011el KynbTypbl. O0yueHne yMEHUIO YIUTHCS U MPOJOKATh CBOE 00pa3oBaHMe
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (DYHKIMI yueOHBIX PEAMETOB.

B cBsI3u ¢ 3TUM NpU U3ydYeHUU IpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIIee 3HaUeHue Mpruodpesn Takue
LENH, KaK:

(bopMHpPOBaHNE UHTEIJIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITENIbHOMY MPUHSATHUIO PEIIEHUH, CIOCOOHOM aAanTUPOBaThCs K OBICTPO MEHSIOLIUMCS YCIOBUSM
KU3HU;

HaIMpPaBIEHHOCTh 00YYEHHUS HA CHCTEMATHIECKOe MPUOOIIEHUE YIalTuXcs K CAMOCTOSTEIbHOM



MMO3HABATCIILHOM ACATCIIbHOCTH, HAYYHBIM MCTOJaM IMO3HAHUA, q)OpMI/IpyTOH_II/IM MOTHUBAIIUIO U pa3BUTUC
CIIOCOOHOCTEH K XMMUU,

obecrieyeHre yciuoBuil, CiocOOCTBYIOIMX MPUOOPETEHUIO 00YJaIOLTMMHUCS OIBITa PA3HOOOPA3HOM
ACATCIIbHOCTH, IIO3HAHUA U CAMOIIO3HAaHH A, KJIFOUCBBIX HABBIKOB (KHIO‘ICBLIX KOMHCTGHL{I/Iﬁ), HUMCIOIIUX
YHUBCPCAJIbHOC 3HAUYCHUC IJId PA3JIMYHBIX BUAOB ACATCIBHOCTH,

(dhopMUpOBaHHE YMEHHI OOBSICHATH U OLIGHUBATH SBJICHHS OKPYXKAIOIIETO MUPA HA OCHOBAaHUH 3HAHHUH U
OIIbITA, MMOJIYYCHHBIX TP U3YYCHUU XUMUU,;

(dbopMUpOBaHHE y 00YJAIOIIUXCS TYMAHUCTHYECKUX OTHOIICHUH, MOHMMAHHMSI [ICHHOCTH XUMHYECKHUX
3HAHMH JUIA BEIPAOOTKH SKOJIOTHYECKH IIeTIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOU JEATEIHHOCTH B
IeJISIX COXPAHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH PUPOTHOM Cpebl;

pa3BUTHE MOTUBAIMU K OOYYCHHUIO, CITIOCOOHOCTEH K CAMOKOHTPOJIIO M1 CAMOBOCIIHUTAHHIO HAa OCHOBE
YCBOCHUS 00IIEYETIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY MTPOQUIIS U HAIIPABIEHHOCTH
JaTbHENIIero oOy4eHusl.



COJEPKAHUE YYEBHOI'O IIPEAMETA

IlepBoHaya/ibHbICe XMMHYECKHE IOHATHSA

ITpenmer xumuu. Posb xuMuu B 5)ku3HU yesioBeka. Tena u BeniectBa. dusznyeckue CBOMCTBA BEILECTB.
ArperatHoe cocTosiHue BeuecTB. [IoHsATHE 0 MEeTOJaX IO3HAHUS B XUMHU. XUMHUS B cUCTEMe HayK. YucTble
BelecTBa U cmecu. CriocoObl pa3zieneHus cMecei.

ATOMBI U MOJIEKYIbI. XUMHUYECKUE 37eMEeHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie U cl0XKHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas GopMyia. BageHTHOCT aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHTENIbHAS MOJIEKYIJIsIpHast Macca. MaccoBast 107151
XUMHYECKOI'0 AJIEMEHTA B COEMHEHUH.

dusznuecKre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKasl peakius U e€ Mpu3Haku. 3aKOH COXPAaHEHUsI MaCChl
BEIIeCTB. XUMHUYecKue ypaBHeHus. Knaccudukanus XuMU4ecKux peakiuii (CoeTMHEHHS, Pa3I0KEHHS,
3aMenIeHus, 0OMEHa).

XUMHUYECKUHN IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY 1011, ¢ IpaBujiaMu paboThI B 1abopaTopuu U
npuémamu o0paleHus ¢ 1abopaTopHbIM 000PYAOBaHUEM; U3YUICHUE U ONMCAHHUE (PU3NUECKIX CBOHCTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HabI0eHNe (pu3ndeckux (IIaBJIeHHe BOCKA, TasHUE JIbJ]a, pACTUPAHUE
caxapa B CTYIKE, KHIIEHUE U KOHJEHCAllUsl BOJbl) U XUMUYECKUX (TOPEHUE CBEYH, IPOKAIMBAHUE METHOMN
IIPOBOJIOKH, B3aUMOJEHCTBHE MeNa ¢ KUCIIOTO) SBJIEHUH, HA0II0IEHHUE U ONIMCAaHUE MPU3HAKOB TPOTEKAHUS
XUMHUYECKHUX Peakluii (pa3iioKeHne caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPHUA0M Oapus,
pasnoxxenue ruapokcuaa meau(ll) npu HarpeBanuu, B3auMoeiicTBre xenesa ¢ pactBopoM conu meau(Il));
U3y4eHHEe CII0COO0B pa3JieieHus cMecel (C MOMOIIbI0 MarHuTa, (UIbTPOBaHKE, BbIIAPHBAHUE,
JUCTULIALMS, XpoMaTorpadusi), IpoBeIEHUE OUUCTKY TOBAPEHHON COJIM; HAOIIOACHNE U OMCAaHUe
pE3yJIBTAaTOB MPOBENECHHUS ONBITA, MWITIOCTPUPYIOIIErO 3aKOH COXPAaHEHHS MACChI; CO3/1aHNE MOJIEIeH
MOJIEKYJ (IIIapOCTEPKHEBBIX).

Ba:kHeiinue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Boznyx — cmecsk razoB. CocraB Bo3ayxa. Kuciopoa — sneMeHT u npoctoe BemiecTBo. Haxoxaenue
KHUCTIOpOJia B IpUpoJie, PU3NYECKUE U XUMUYECKHe CBOICTBa (peakiuu ropenust). Oxcuasl. [Ipumenenue
kucnopoa. CriocoObl moMydeHus: KUCIOPOoaa B 1aOOpaTOPHH U MPOMBIIITIEHHOCTH. KpyroBopoT kuciopoza B
npupoje. O30H — ayuioTpornHas MoAuGUKaIUs KAUCIOPOIa.

TemnoBoii 3¢ (hekT XuMHUUeCKOi peakiny, TEPMOXUMHUECKHE YPAaBHEHUS, IK30- U SHAOTEPMHUUECKHE
peakiuu. TOMIMBO: yroiak U MeTaH. 3arps3HEHNE BO3/lyXa, YCUIICHHE MTapHUKOBOTro 3 dekTa, pa3pylieHne
030HOBOTO CJIOSI.

Bogopon — snemeHT u pocToe BemecTBo. Haxoxaenune Bogopoaa B mpupoe, Gusndeckre u XuMHIECKUe
CBOICTBa, MPUMEHEHHE, CTIOCOOBI MOTydeHHs. KUCIOTHI U COMH.

Konngecto BemectBa. Moinb. MossipHas Mmacca. 3akoH ABoraapo. MonspHblit 00bEM ra3o. Pacuérsl no
XUMUYECKUM YPaBHEHUSIM.

duznueckue cBoiicTBa Boabl. Boaa kak pactBopuTtelnb. PactBopbl. HachlieHHbIE 1 HEHACHIIIICHHBIE
pacTtBOpbl. PacTBOpHMOCTH BeleCTB B BoAe.MaccoBasi 107151 BEIIECTBA B PaCTBOpPE. XUMHUECKHUE CBOMCTBA
Bojbl. OcHOBaHuUs. POk pacTBOPOB B IPHUPOJIE U B )KU3HU YelloBeKka. KpyroBopoT BOJIbI B IPHUPOJIE.
3arpsi3HEHUE TPUPOAHBIX BoI. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanms aeopraamaeckux coequnennid. Oxcuapl. Kinaccuduxaims oKCHI0B: cOJIe00pa3yroIme
(OCHOBHBIE, KUCTIOTHBIC, aM(OTEPHBIC) U HecosleoOpazyromue. HoMeHkmarypa okCHuaoB (MeXIyHApOIHAS U
TpuBHaNbHAs). PU3NUECKUE M XUMUUYECKHE CBOMCTBA OKCHAOB. [lomyueHnne okcuios.

OcnoBanus. Kiaccudukanusi ocHOBaHMI: METOUN U HEpaCTBOpUMbIe OcCHOBaHUs. HomeHkaTypa
OCHOBaHUH (MEXIyHApOIHAS U TpUBHAIBbHAS ). DU3NYECKHE U XUMUUECKHE CBOMCTBA OCHOBAHUM.



[Tomydyenue oCHOBaHUI.

Kucnotsl. Knaccuduxanus kuciaot. HomeHknaTypa KUcioT (MeXIyHapoaHAas U TPUBHAIIbHAS).
Pu3nyecKue 1 XMMUYECKUE CBOMCTBA KUCIIOT. P aktuBHOCcTH MeTaiuioB H. H. bekeroBa. [Tonyuenne
KHCJIOT.

Conu. Homenknarypa cosied (MexayHapoiHasi U TpuBHANIbHAS ). PU3HUECKUE M XUMUUECKUE CBOMCTBA
cosiei. [Tonyuenue cosnen.

['eneTnueckas CBsA3b MEXY KlacCaMy HEOPIraHUYECKUX COCUHEHUMN.

XHUMHYECKUH IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIEIICHUE COIEpKAHUsS KUCIOPOJa B BO3/1yX€; IOJy4YECHHE,
coOupaHue, paclio3HaBaHUE U N3YUEHHE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aMMO/ICHCTBHSI BELIECTB C
KHCJIOPOJIOM U yCJIOBHUSI BOSHUKHOBEHUS M MPEKpaIeHus TopeHus (Ioxapa); 03HaKOMJICHHE C 00pa3amMu
OKCHJIOB U OIMCAaHME UX CBOWCTB; MOJIy4eHHE, COOMpaHue, paclio3HaBaHNE U N3YUEHHE CBOMCTB BOJIOPOJIA
(ropenue); B3aumoieiicteue Bojgopoaa ¢ okcuaom Meau(Il) (Bo3MoKHO UCTIOIB30BaHKUE BUACOMATEPUATIOB);
HaOJro1eHne 00pa3oB BEUIECTB KOJINYECTBOM | MOJIb; MCCe0BaHHE 0COOEHHOCTEH pacTBOPEHHS BELIECTB
C Pa3IMYHON PACTBOPUMOCTBIO; IPUTOTOBIICHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM JIOJIEH
PacTBOPEHHOTO BEILLECTBA; B3aUMOACUCTBHE BO/IbI C METANIaMU (HATPUEM U KaJIbLieM) (BO3MOYKHO
MCIIOJIb30BaHUE BUAECOMATEPUAJIOB); ONPEAEIICHUE PACTBOPOB KUCIIOT U IIEI0YEH ¢ TOMOIIbI0 UHAUKATOPOB;
UCCIIeIOBaHNE 00Pa3IOB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; HAOIIOIEHUE U3MEHEHHSI OKPACKU
WHAMKATOPOB B paCTBOpaxX KHUCIOT U IIeNioueit; u3yuenue Bzaumoaeiictsus okcuna meau(ll) ¢ pactsopom
CEpPHOM KUCIOTHI, KUCJIOT C METaJNIaMH, PEaKLMil HeUTpaau3alnu; NoJy4eHUe HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHUE OJIHOI'0 METaJUIa JPYTUM U3 PACTBOPA COJIM; PELIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME

«Baxnenmmue Ki1acchl HEOPraHUYECKUX COCTHHEHUI.

[Mepuoauveckuii 3akoH u [lepuoguveckas cucrema xumuieckux djeMeHToB /. U. Mennaeseena.
Ctpoenne aToMoB. XuUMu4eckas cBsi3b. OKMCJIANTENTbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[TepBbie MOMBITKY KiIacCU(PUKAITUN XUMHUYECKUX 2JIEMEHTOB. [IoHATHE O IpyIax CXOIHBIX AJIEMEHTOB
(1Ie70YHbIE U MIEeTOYHO3EMENIbHBIE METaJUIbI, TaJIOTeHbI, HHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOPbIE 00pa3yoT
am(bOoTepHbIE OKCUABI U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucrema xumudeckux sneMeHToB J[. . Menzaeneesa.
KopoTtkoneproanas u anuuHonepuoaHas ¢opMel [lepruoandeckoit cucTeMbl XUMHYECKHUX dN1eMeHTOoB /1.
N. Menneneesa. [lepuoasl u rpyniibl. PU3HYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U
TPYIIIBI DJIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX siep. V3oTomnbl. DnekTponbl. CTpoeHHEe 3IEKTPOHHBIX 000I0UYeK
aToMoB nepBbIX 20 xumuueckux 31eMeHToB [lepuoanueckoii cucremsl . V1. MenneneeBa. XapakTepucTuka
XAMHMYECKOI0 3JIEMEHTA I10 €r0 MoJ0KeHUI0 B [lepuoauueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJIMyCa aTOMOB XUMHUECKUX 3JIEMEHTOB, METAININYECKUX U
HEMETaJUIMUYECKUX CBOMCTB MO rpyImmaM U nepuoaam. 3Hauenue Ilepuoauyeckoro 3akona u Ilepuoauueckoit
CHUCTEMBbI XUMUYECKUX DJIEMEHTOB ISl pa3BUTHUS HAyKH U IpakTuku. [[. 1. MeHnneneeB — yu€HbIi U
rpakJaHuH.

Xumuaeckas cBsi3b. KoBasieHTHasI (TTOJISIpHAS ¥ HEMOJIIPHAS ) CBSI3h. DIIEKTPOOTPUIIATEIEHOCTh
XUMHYECKHX DJIEMEHTOB. MOHHAS CBS3b.

Crenenb okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. [Iporeccsl okucienus u
BoccTaHOBICHUS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XUMHYECKUH IKCIIEPUMEHT: N3ydeHHe 00pa3IloB BEIIECTB METAJJIOB M HEMETAIIOB; B3aUMOJICHCTBIE
TUJPOKCHUIA [IMHKA C pACTBOPAMU KHUCIIOT H IIEJI0YEH; TPOBEICHUE OMBITOB, WIITIOCTPUPYIOMINX TPUMEPHI
OKHCIUTEHHO-BOCCTAHOBUTEILHBIX PEAKIMK (TOpEeHNe, PEaKIIUU Pa3I0KEeHHs, COSTUHEHNS).

MexnpeamMeTHblie CBA3H
Peannzanus MeXnpeaMETHBIX CBA3EH IPU U3YyYEHUN XUMHHU B 8 Ki1acce OCYLIECTBISIETCS Yepes



UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MIOHATHUI, TaK U MIOHATHUH, SBIISIOMINXCS CHCTEMHBIMU IS
OT/AEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TOHSATHS: HAY4YHBIH (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,
KJ1accu(UKaIUs, TIEPHOJANIHOCTD, HAOIIOICHNE, SIKCIICPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHUE.

du3suka: MaTepusi, aToM, dJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI, PaIMOAKTHBHOCTS,
MOJIEKYJIa, HIEKTPUUYECKHI 3apsi, BEIIECTBO, TeJ0, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(u3ryecKre BEITMYUHBI, €IMHHUIIBI U3MEPEHUS, KOCMOC, TUIAHEThI, 3BE3.1b1, COHIIE.

buonorus: porocunres, qpixanue, omocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TIOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO,
BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

I/ISY‘-IGHI/IG XMMHHU B 8 Kjacce HaIlpaBJICHO HAa JOCTUKCHUC OGy‘-I&IOH.II/IMI/IC}I JIMYHOCTHBIX, MCTAITPCAMCETHBIX

" IPCIMETHBIX PE3YJIbTAaTOB OCBOCHUSA y‘IC6HOFO npeamera.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHUS IIPOrPaMMbI OCHOBHOT'O O0IIIEro 0Opa3oBaHMsI JOCTUTAIOTCS B XOJIE
O6y‘-IeHI/I$I XUMHUHU B CAUHCTBC yq€6HOﬁ 1 BOCITMTaTEILHOM ACATCIIbHOCTH OpI‘aHI/I3aLII/II/I B COOTBCTCTBHUHU C
TpaAUIIUMOHHBIMUA pOCCI/If/’ICKI/IMI/I COINMOKYJIBTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMMU, ITPUHATBIMUA
B O6H_[€CTBC ImpaBujiaM1 U HOPMAaMH MOBCACHUA U CHOCO6CTBYIOT nmponeccaM CaMOIIO3HAaHUA, CaMOpPa3BUTUA
U COIMATIM3AIMU 00yYarOIIUXCA.

JIMYHOCTHBIE PE3yNIBTATHl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCJIC B YaCTH:

IMaTproTHYeCKOro BOCIIMTAHUS

1) HEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY HACICIHIO,
MOHMMAaHUsI 3HAUCHUS] XMMHUYECKOW HayKU B KU3HU COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIA/ICTh
JOCTOBEPHOM MH(pOpMAIME O MePeIOBbIX JOCTHKEHUSIX H OTKPBITHSIX MUPOBON M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

Fpamancxoro BOCIIUTAHUA

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U MnpaBujiax MCKINIYHOCTHBIX OTHOIIICHHUH B KOJITICKTUBEC,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ_[CCTBCHHO HOHCSHOﬁ, y‘IC6HO-HCCJ’I€,Z[OB8.TCJ'IBCKOfI, TBOp‘lCCKOﬁ n
APYrux BUJAax ACATCIbHOCTU; TOTOBHOCTH K paaH006pa3H0171 COBMECTHOM eATeIbHOCTH IIpH BBIITOJIHCHHUHU
y‘le6HbIX, IMO3HABATCJIbHBIX 3a/la4, BBIIIOJIHCHUN XUMHYCCKUX SKCIICPUMCHTOB, CO3/IaHUHA y‘le6HI>IX ITPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHHWIO U B3AUMOIIOMOIIHA B ITPOICCCEC 3TOH yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJCHUE U IOCTYIIKH CBOUX TOBapI/IIJ_[eﬁ C IMO3UIUN HPABCTBCHHBIX U IIPABOBBIX HOPM C
y‘léTOM OCO3HAHMS MOCJIEICTBUN IMMOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUS

3) MHPOBO33PEHUYECKHX MPECTABICHHI O BEIIECTBE M XMMUUECKON PEaKIliu, COOTBETCTBYIOIIHX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIIMX OCHOBY JUIsl IOHMMaHUS CYIIHOCTH HAyYHOUR
KapTUHBI MUPA; TIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3aUMOCBSI3IX
YyeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HATIPABJICHHBIX HA MOJyYCHNE HOBBIX 3HAHUH 110 XMMHUH, HEOOXOAUMBIX ISt
00BsicHEHUST HAOTI0aeMbIX MPOIIECCOB U SIBICHUM;

5) no3HaBaTeNbHOU, HH(POPMAITMOHHON U YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIC HABHIKOB
CaMOCTOSITENIbHOM paboThI ¢ yUeOHBIMU TEKCTaMH, CIIPAaBOYHOM JTUTEPATYPOMd, TOCTYIMHBIMU TEXHUYECKUMU
cpencTBamMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K OOYUCHHIO U MO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHON 1 UCCIIEIOBATEIBCKON IEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHSI 00y4YeHHUsI B JaIbHEHUIIEM;

D®opMHUPOBAHUA KYJIbTYPbI 310POBbs

7) 0CO3HAHHMS IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS MOCJIEACTBUN M HENPUSATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS
QJIKOT0JIs, HAPKOTHKOB, KypeHHs ), HEOOXOJUMOCTH COOIIIOIEHUS ITpaBUiI 0€30MaCHOCTH MPHU OOpaIlleHUH ¢

XUMHUYECKHMH BEIIECTBAMH B OBITY U peasIbHON KHU3HH;

TpynoBoro Bocnuranusi
8) uHTEepeca K MPaKTHUECKOMY M3YYCHHUIO IPOPECCUil U Tpy/la pa3IMyHOr0 POJia, YBaXKCHUE K TPYAY H



pe3yabTaTaM TPYyJOBOH IEATENbHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MIPEAMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAIILHOM TPAEKTOPUH MPOJOKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCIIeITHOM
npodeCcCHOHATBLHOM IEATETFHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHUH; TOTOBHOCTh aJallTUPOBATHCS B
npodeccuoHaIbHOMN Cpeje;

IKO0JOTHYeCKOro0 BOCIIMTAHUSA

9) 3KOJIOTMYECKH 11e7IeCO00Pa3HOT0 OTHOIICHHUS K MPUPO/IE KaK KCTOUHUKY KH3HH Ha 3emiie, OCHOBE e
CYIIIECTBOBAHMSI, TOHUMAHHUSI [ICHHOCTH 3I0POBOTO M 0€30macHOro odpasa sKM3HU, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBuII OE30MMACHOTO TIOBEICHUS TIPU PabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOKAIOIINUX 30POBBIO
Y JKU3HH JTIOACH;

10) criocoGHOCTH MPUMEHSThH 3HAHHMS, TIOJyYaeMbIe TIPU U3YYCHUN XUMUH, JUTS PEIICHUS 3a71a4, CBSI3aHHBIX
C OKpY>Karolle IPUPOIHON CPEOH, TOBBIIEHUS YPOBHS 3KOJIOTMYECKON KyJIbTYpPbl, OCO3HAHUS
I00ATLHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U IYTEH UX PEHICHHS IIOCPEICTBOM METOI0B XUMUU;

11) 5KOJIOTHYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBATLCS UM B ITO3HABATEIbHON, KOMMYHHKATHBHOMN 1

COLIMAJIBHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYMMbIE I (HOPMUPOBAHUSI MUPOBO33PEHHUS
oOlieHayYHbIe TOHATHUSA (3aKOH, TEOPHs, IPUHIIMIL, TUIIOTE3a, PaKT, CUCTEMA, MPOIIeCcC, IKCIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUI U3
3THUX MPeIMETOB (GOPMUPOBATH MPEICTABICHUE O LIEJIOCTHOW Hay4YHOU KapTHHE MUpPA, U YHUBEPCAIbHBIC
yueOHbIe AeicTBUs (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOPbIE 00ECIICUNBAIOT
(dbopMupOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY ITUIAaHUPOBAHUIO M OCYLIECTBIICHUIO yUeOHOU
JeSITENIbHOCTH.

MeTtanpeameTHble pe3ynbTaThl OCBOSHHUS 00pa30BaTEIbHON MPOrPaMMBbI 110 XUMUHU OTPAXKAIOT OBJIa/IEHUE

YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CflCTBI/IS[MH, B TOM 4HCJIC:

ba3oBbIMH JIOTHYECKUMU 1€/ CTBUSIMH

1) yMeHHEeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIILICHHUS P OCBOCHUH 3HAHHI: PACKPBIBATH CMBICIT
XUMHUYECKHUX MOHATUHN (BBIICNATH UX XapaKTepHbIE IPU3HAKY, YCTaHABIMBATh B3aUMOCBS3b C IPYTUMU
MOHSTUSIMH ), UCTIOIb30BaTh MOHATHUS JJIs1 OOBSICHEHUSI OTAEIBHBIX (PaKTOB U SBJIEHUHN; BEIOMPATh OCHOBAHUS
U KPUTEPUH TSl KJIacCU(UKALUN XUMUYECKUX BELIECTB U XMMHUECKUX peaKlnii; yCTaHaBIMBAaTh IPUUYUHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY 00BEKTaMU U3YUEHUs; CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIyKTHUBHBIE,
JI€TYKTUBHBIE, 110 aHAJIOTUN); JIeJaTh BHIBOJIBI U 3aKIIOUECHNUS;

2) yMEHUEM IPUMEHSTh B IPOLIECCE TTO3HAHMS OHATHUS (IIPEIMETHBIE U METarpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BhIBATH IIMPOKO MPUMEHSIEMbIE B
XUMHHU MOJIENIbHBIE TPE/ICTABICHUS — XUMHUYECKUI 3HaK (CUMBOJI JIEMEHTa), XUMHUUEcKast popmyna u
ypaBHEHHE XUMUYECKOH peakiiui — MpHU pelIeHud y4eOHO-TI03HaBaTeNbHBIX 3a/1a4; ¢ Y4ETOM ITHX
MO/JIENIbHBIX MPEJICTaBICHUH BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX OOBEKTOB
— XMMHYECKHX BEIIECTB U XUMUYECKUX PEaKIIHii; BBISBIISATH O0IIME 3aKOHOMEPHOCTH, TPUUHMHHO-
CJICICTBEHHBIE CBSI3U U IIPOTUBOPEUUS B U3y4aEMBIX IIPOLECCAX U ABJICHUSAX; IPeIaraTb KpUTEPUU IS
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOMPATh CIIOCO0 pelieHus yaeOHoM
3aauu (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEILICHUS, BRIOMpATh Hanbosee MOAXOIAIIHNN ¢ yI€TOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/ICB);

Ba3zoBbpIMHU MccIe10BaATEILCKHMHU A€M CTBUAMH



3) yMEHHEM UCIIOJIB30BATh MMOCTABJICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA [TO3HAHMUSI, a TAKXKE B
Ka4ue€CTBE€ OCHOBHI IJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3ELI IO MPOBECPKE NPABUIIBHOCTH BbICKA3bIBACMBIX CY)K,Z[CHI/II\/II;

4) mpuoOpeTeHHe OMbITA MO TIAHUPOBAHHIO, OPTAaHU3AIMH U ITPOBEICHUIO YICHUYECKIX 3KCIIEPUMEHTOB!
yMEHHE HaOJII0IaTh 32 X0A0M IPOIIecca, CAMOCTOSATENILHO MPOrHO3UPOBATh €ro pe3ybTar, (POPMYITHPOBATH
O606H.[eHI/ISI " BBIBOJIBI ITO pC3YyJIbTaTaM HpOBCIIéHHOI‘O OIIbITa, UCCIICAOBAaHHUA, COCTABJIATH OTYET O
POJICNIaHHOM padoTe;

Pa6oroii ¢ undgopmanmeit

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIIPETHPOBATh MHPOPMAIIMIO PA3IMYHBIX BHIOB U (opMm
IIPEJICTaBJICHHUS, II0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (Hay4HO-IIOMYJISIpHAs JUTEpATypa XUMUYECKOTO
CoJiepKaHus, CIIPaBOYHBIE TOCOOUS, pecypchl IHTepHETa); KpUTHUECKH OLIEHUBATh TPOTHBOPEUHBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHUEM IPUMEHSTH Pa3JIMYHbIC METOBI U 3AIPOCHI TIPH MTOUCKE U 0TOOpEe HH(POPMALIUH 1
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOAUMBIX ISl BHIIIOJHEHUS Y4EOHBIX U IIO3HABATEJIbHBIX 3aJa4 OIpe-
JIeNEHHOr 0 TUIIA; TPUOOPETEHHE OIbITa B 00JIACTH UCIOIb30BAHUS MH(POPMALTMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIaZICHUE KYIbTYPOH aKTUBHOT'O UCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BEIOMPATh ONTUMAIIbHYIO ()OpMY IpPECTaBIeHNU HHPOPMALUU U WILTIOCTPUPOBATh
pelaemMble 3314 HECIIOKHBIMU CXEMaMH, AHarpaMMaMH, IPYruMu popMamu rpaduKy U UxX
KOMOWHAITASIMHU;

7) yMEHHUEM KCIIOJIb30BATh U aHATM3UPOBATH B IMPOLIECCE YUCOHOM M UCCIICI0BATEIBCKOM eI TEIbHOCTH
UH(OPMALIHIO O BIMSHUU POMBIIIIIEHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA HAa COCTOSIHUE

OKpYKaroIe TPUPOIHOU CPEJIbL;

YHuBepcaIbHBIMI KOMMYHHUKATHBHBIMH JIeii CTBUSIMH

8) ymeHHeM 3a/1aBaTh BOMPOCHI (B XO/1€ THAIOTa H/HIH JUCKYCCHH) IO CYIIECTBY 00CYXIaeMOM TEMBI,
dbopMynUpOBaTh CBOM MPEATOKEHUS OTHOCUTENLHO BBITTOIHEHUS TIPEIOKESHHOHN 3a7auu;

9) nproOpeTeHre OMbITA IPE3CHTAIIMH PE3YJIbTATOB BHITOJHEHUS XMMUIECKOTO SKCIIEPUMEHTA
(;1abopaToOpHOTO OMBITA, JTA00PATOPHOM PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, YI€OHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MMO3HABATEIBHOM U MCCIIEI0BATEIbCKOM
NESTENIbHOCTH MPH PEIICHHH BOZHUKAIOIINX MPOoOJIeM Ha OCHOBE y4éTa OOIINX HHTEPECOB M COTTIAaCOBAHUS
no3uiuii (00cyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPMHAIIHS COBMECTHBIX JICUCTBUH,
orpezieNieHue KPUTEPUEB 10 OIIEHKE KaueCTBa BHIMIOJIHEHHON pabOoThI H Ip.);

YHHUBepcaIbHBIMH PEryIsiTHBHBIMH A€l CTBUAMH

11) yMeHHEM CaMOCTOSTENBHO ONPEICISITh LENH IeITeIbHOCTH, TIIAHHPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO JIESITEILHOCTD, BEIOWpaTh Hanbosee
s exTUBHBIC CITOCOOHI pelieHNs YIeOHBIX U MMO3HABATEIHHBIX 33/1a4, CAMOCTOSITEIFHO COCTABIISITh HIIHA
KOPPEKTUPOBATh NPEI0KEHHBIN AJITOPUTM JI€HCTBH IPY BBIITOJIHEHUH 33/1aHUI C Y4ETOM MOITyYEHUS
HOBBIX 3HaHHUM 00 N3ydyaeMbIX 00BEKTaX — BELIECTBAX U PEaKLHUsAX; OLEHUBATh COOTBETCTBUE MOTyUYEHHOTO
pe3yJibTaTa 3asiBJICHHOM 1IEJIH;

12) ymeHueM UCTIONB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MIPeJIaracMble B YCJIOBUY 3aaHUM.

IHPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO 00513aTETLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOM
pUMepHOM pabouell MporpaMMoil, BEIAEISAIOT: OCBOCHHbIE 00YYaOIIMMHKCS HayuHble 3HAHUSI, YMEHUS U
CrocoObI TEUCTBUH, cielMpUUIECKUEe IS IPEIMETHON 00J1aCTH «XHUMHUS», BUBI ACITEIHBHOCTH 10
MOJTYYCHHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETALUU, TPEOOPa30BaHUIO M PUMEHEHHIO B PA3IMYHBIX YUCOHBIX U
HOBBIX CUTYyaIUsX.



[IpenMeTHBIE pe3yabTaThl OTPakatoT CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS CIEAYIOMUX YMEHHI:

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHX MTOHSATHIA: aTOM, MOJIEKYJIa, XUMHUUECKHIA JIEMEHT, IPOCTOE
BEIIECTBO, CJI0)KHOE BEIIECTBO, CMECH (OJHOPOIHASL U HEOJHOPO/IHAs ), BAIECHTHOCTh, OTHOCUTEIIbHAS
aTOMHas U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi 10JIs
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00bEM, OKCH, KUCIIOTa, OCHOBAHHUE, COJIb,
3IIEKTPOOTPHLATENIHOCTD, CTEIICHb OKUCICHHSI, XUMUYECKask PeaKLusl, KIaCCU(PUKAIM PEaKIUN: peaKIuu
COEIMHEHUS, PEAaKLIUU PA3JIOKEHUS, PEAKIIMH 3aMEILEHUs, peaKIMi 00MEHa, 3K30- U SHAOTEPMHUUYECKUE
peaxiuu; TermoBoi 3 ekt peakuuu; Apo aToMa, JEKTPOHHBIN CIIOW aTOMa, aTOMHAsi OpOUTAalb, paanyc
aToMa, XUMHUYECKasi CBSI3b, MMOJIAPHAs M HETIOJIIpHAsl KOBAJIGHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi 10JIsl BELECTBA (MIPOLIEHTHAsI KOHIICHTPAIHs) B PaCTBOPE;

2) unIoCmpupo8ams B3auMOCBsI3b OCHOBHBIX XUMUYECKUX TOHSITUH (CM. 1. 1) ¥ IPUMEHATH 3TU TOHITHS
IIPU OMHMCAHUU BEUIECTB U UX MPEBpaIlleHU;

3) ucnonv306ame XAMHUYECKYIO CAMBOJIMKY ISl COCTaBJICHHUS (POPMYIT BEIIECTB U YPABHEHUH XMMUYIECKUX
pEaKIIN;

4) onpedensime BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUAX; CTEIICHb OKHUCIICHHSI
3JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; IPUHAIUICKHOCTD BEUIECTB K OMpeIeIEHHOMY KJIaCCy COEAMHEHUN O
dbopMynaM; BUJ XUMUYECKOU CBA3H (KOBAJCHTHAS U MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpovieamo cmoica Tlepuoandeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPHPOBATH MOHUMAHHUE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX JIEMEHTOB OT UX MoioxkeHus B [leproanueckoit
CUCTEME; 3aKOHOB COXPAHEHMSI MACChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMUS,
3aKkoHa ABOTapo; OMUCHIBATh U XapaKTepru30BaTh TabIuuHy0 Gopmy Ileproamueckoii CUCTEMBI
XUMHUYECKHX JJIEMEHTOB: pa3In4aTh MOHITHS «TJaBHas noarpymma (A-rpynma)» u «nobdouynas noarpymma (b-
rpynna)», Majble U 00JbIlINe NEPUOAbl; COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS B Ta0/IHIIE
«ITepmogmueckas cucrema xumuueckux 35emMeHToB [1. 1. MenieneeBay ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMM
CTPOEHHS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] sSApa, 00IIee YUCIIO 3IEKTPOHOB U
pacnpeneseHre ux Mo 3JIeKTPOHHBIM CII0SIM);

6) rraccuguyuposams XMMHUYECKUE FTIEMEHTBI; HEOPTaHMUECKHE BEIIECTBA; XMMUYECKHE PEaKIiu (10
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAaKIIMU BELIECTB, 10 TEMJIOBOMY 3D PEKTy);

7) xapaxmepuzosams (OnuChi6ams) OOINE XUMHUECKUE CBOMCTBA BEIIECTB PA3IHUHBIX KJIACCOB,
MOATBEPIK/Iasl ONMCAHUE PUMEPAMHU MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHii;

8) npoecnozuposams CBONCTBA BEIICCTB B 3aBUCHMOCTH OT UX KaYeCTBEHHOT'O COCTaBa; BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUN B PA3IMYHBIX YCIOBUSAX;

9) ewiuucAMbG OTHOCUTEIFHYIO MOJICKYJISIPHYIO H MOJISIPHYEO MacChl BELIECTB; MACCOBYIO JIOJTO
XMMHUYECKOT'0 3JIEMEHTA 10 (GOpMyJIie COSMHEHNUS; MAaCCOBYIO JOJIIO BELIECTBA B PaCTBOPE; IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMHUECKOW peaKIIn;

10) npumensims OCHOBHBIE OTICPAIIH MBICITUTEIBHOM JACITEIBHOCTH — aHAJIN3 U CHHTE3, CPABHEHUE,
0000111eHIE, CUCTEMATH3AINIO, KJIacCU(DHUKAITNIO, BRISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3eH — s
M3Yy4YEHUs1 CBOMCTB BEILIECTB U XUMUUYECKHUX PEAKIINii; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
HaOII0/IeHUE, U3MEPEHNE, MOACTUPOBAHNE, IKCIIEPUMEHT (PEasIbHBIN 1 MBICIICHHBIH );

11) cneoosams nipaBuUiIaM MOJIb30BAHUS XUMHUECKOW TIOCY/ION U JTAOOPAaTOPHBIM 000PYIOBAHHEM, a TAKKE
IpaBHJiaM OOpallleHus C BEIIeCTBAMU B COOTBETCTBUY C MHCTPYKLUSIMH IO BBIITOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OTBITOB IO TIOJYUYEHUIO M COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOJIOPOIA U KUCIOPOIa),
MPUTOTOBJICHUIO PACTBOPOB C OMpPEIeIEHHON MacCOBOH J10Jiel pacTBOPEHHOIO BEIIECTBA; MJIAHUPOBAThH U
MPOBOAUTH XMMHUECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIOT C IIOMOIIBIO
WHIUKATOPOB (JTaKkMycC, heHoN(pTaICHH, METHIIOPAHXK U Ip. ).
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Xumusi — BaxkHasi 00J1aCTh
ecTeCTBO3HAHHUSA M NPAKTHYECKO
NesITeJIbHOCTH YeJI0BeKa

PackpbIBaTh CMBICII H3y4aeMbIX TOHATHH;

PackpbiBaTh poJib XUMUM B IPUPOJIE U KM3HU YEIIOBEKA, €€ CBSA3b C JIPyTMMH HayKaMHU;
Paznuyarh YuCThIE BEIECTBA U CMECH; OJJHOPOJIHBIE U HEOJHOPO/IHBIE CMECH;

Paznmnyarh pusnyeckue 1 XMMHYECKUE SBJICHUS;

OrnpeensaTh NPU3HAKKM XUMUYECKUX PEAKIUI U YCIIOBUS UX NPOTEKAHUS;

Cie10BaTh NpaBHUJIaM MOJI30BAHUS XUMUYECKOM 110CYI0H 1 1aG0paTOPHBIM
000pyI0BaHHEM, A TAKXKE MPaBUIaM OOPAIICHUS ¢ XUMHYECKHMH BELIECTBAMH B
COOTBETCTBHMH C MHCTPYKIMSAMH 10 BHIITOJTHEHUIO IPAKTHYECKUX paboT;

ITnanupoBaTh ¥ MPOBOANTH XUMHUYECKHIA IKCTIEPUMEHT 110 H3YUYECHHIO H OITMCAHUIO
(U3MYECKUX CBOMCTB BELIECTB, CIIOCOOOB pa3JIelIeH s CMECEl BEIECTB;

Vicnionb30BaTh PU BBIITOJIHECHUH y4eOHBIX 3alaHUI U B IIPOLIECCE UCCIICI0BATEIbCKOM
JIeSITeIbHOCTH HAYYHO-TIOMYJIAPHYIO JINTEPATypy XMMUYECKOTO COACPKAHUS, CTIPABOYHBIE
MaTtepuaisl, pecypcel HTEpHETa;

BeicTpauBath pa3sBEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOi Ha MH(MOPMAIHIO U3
y4eOHHKa ¥ CTIPABOYHBIX MATEPHAJIOB, TPAMOTHO HCIIOIB30BAaTh U3YUCHHBIN TOHATHHHBII
amnmapaT Kypca XHMHUH;

IIpakTHueckas
paborta;
YCTHBIH OITpOC;

1.2.

BemecrBa
U XMMHUYECKHe Peakiuu

15

ITpHMEHATh €CTECTBEHHO-HAYYHbIE METO/IbI [I03HAHHS (B TOM YMCIIE HAOIIIOIEHHE,
MO/ICIIMPOBAHHUE, SKCIIEPUMEHT) ¥ OCHOBHBIC OIIEPAI[MU MBICIIUTEIIBHOM ACSTEIIbHOCTH
(cpaBHeHHME, KacCH(UKALMA) U1 U3YUCHUS BELIECTB M XHMHYECKUX PEaKIINii;
PackpbIBaTh CMBICII H3y4aeMbIX IIOHATHI U 3aKOHOB U IIPUMEHATH 3TU NOHATHS IIPU
ONMCAaHUU CBOMCTB BEIIECTB U UX IIPEBPAILECHUI;

Pasnuyath GusHyecKre 1 XUMHYECKUE SIBJICHUS, O0BACHATD UX CYIHOCTb C TOUKH 3pEHHs
AQTOMHO-MOJICKYJISIPHOTO YUCHUS;

OnpezensTh NIPU3HAKK XUMUYECKUX PEAKIMA, YCIIOBUS UX IPOTEKAHMS;

OOBACHATD CYIIHOCTb PUIMIECKUX U XUMUYECKUX SIBIICHUI C TOYKH 3PEHUSI aTOMHO-
MOJICKYJISIPHOTO Y4CHUS;

KnaccuduuupoBats XMMHUECKUE PEAKLMH (II0 YHCITy M COCTaBY PEarupylomux 1
00pa3yronuMXxcs BEIIECTB);

CocTtaBisTh GOpMyIIbl OMHAPHBIX BELIECTB 10 BAJICHTHOCTH M ONPEJIEIISTh BAJICHTHOCTD 110
dhopmynam BelecTs;

PaccraBisTh K03 GUIMEHTBI B yPABHEHUSIX XHMHYECKUX PEAKIIHIA;

Cre1oBaTh NpaBHUJIaM MOJIb30BAHUS XUMUYECKOH 1OCYI0H 1 1a0G0PaTOPHBIM
000pyI0BaHHUEM, & TAKIXKE ITPAaBHUIIaM OOpaILEHHs C BEIIECTBAMH B COOTBETCTBUHM C
MHCTPYKLMSMH HO BBIITOJIHEHUIO Ta00PaTOPHBIX XUMUYECKUX OIBITOB;

Hcronp30BaTh P BHIMOJIHEHHN Y4eOHBIX 3a/IlaHHUi U B ITPOLIECCE HCCIISI0BATEIILCKOM
JIEATENbHOCTH HAYYHO-TIOMYJIAPHYIO JIUTEPATYPY XUMUUECKOTO COIEPIKAHUs, CIPABOYHBIE
Marepuasl, pecypcel IHTEepHeTa;

BsicTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC M YCTHBIC OTBETHI C OMOPOI Ha MH(OPMALIHIO U3
yueOHHUKA U CIIPABOYHBIX MATEPUAJIOB, IPAMOTHO HCIOJIB30BATh N3y4YEHHBII IIOHATHITHBII
anmapar Kypca XHUMHHU;

YcrHblit
onpoc;
TTucemeHHbIH
KOHTPOJIB;
KonTponbHas
pabora;

Wroro no pazaeny
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Paznen 2. Baxueiimme NpeaACTABUTE/ I HEOPraHHYeCKUX BelleCTB




2.1

Bozayx. Kuciopoa. Ilonsitue 06 okcuagax

PackpbIBaTh CMBICI H3y4aeMbIX IIOHATHUI ¥ IPUMEHSATh 3TH ITOHATHUS ITPU ONIMCAHHU CBOUCTB
BEIIECTB U UX MIPEBPAIICHUI;

XapakTepu3oBath (OIMCHIBATh) COCTAB BO3/yXa, PU3MUECKHE U XMMUYECKHE CBOHCTBA
KHCIIOPO/Ia, CIIOCOOBI €ro MOTy4YCHUs, IPUMEHEHHUE U 3HAUCHUE B IIPUPOJE U KU3HH
YeNIoBEKa;

CpaBHUBATh PEAKIIMU T'OPEHUS U MEJUIEHHOI'O OKHUCIIEHUS;

CobupaTb IpHOOPHI IS MOIYHYEHUS KHCIOPO/a (BBITCCHEHHEM BOIBI M BO3/LyXa);
Pacno3HaBaTh OMBITHBIM IIYTEM KHCIIOPOJT;

Hcrnonb30BaTh XUMHYECKYIO CUMBOJIMKY JIJIs COCTaBJIEHHs (POPMYII BEILECTB,
MOJIEKYJIIPHBIX YPaBHEHUI XUMHYIECKUX PEAKIHii C yuacTHEM KHCIIOpPO/Ia;

OOBACHATH CYHIHOCTb 3KOJIOTMYECKUX NPOOIIEM, CBA3aHHBIX C 3arPSI3HCHUEM BO3/yXa;
CrenoBaTh npaBuiIaM 6e301acHoil paboThI B 1aGOPAaTOPHUU P UCIIONB30BAaHUH
XMMHYECKOH 1ocy bl U 000pyJOBaHMs, a TAKKE IPaBUIaM 0OpallleHus C TOPIOYUMHU
BEILIECTBAMU B OBITY;

IMnaaMpoBaTh M OCYIIECTBIIATH HAa IPAKTHKE XMMUUECKHE SKCTIEPUMEHTHI, IPOBOIUTH
HaOJII0JIEHHs, IEATh BBIBOJIBI 110 PE3yJIbTaTaM SKCIIEPHMEHTA;

Y4acTBOBaTh B COBMECTHOM paboTe B IpyTIIIE;

Hcrionp30BaTh P BBIMOJIHEHUH y4eOHBIX 3a1laHUI U B TIPOIIECCE HCCIIEI0BATEIBCKOM
JIEATENbHOCTH HAYYHO-TIOIMYJIAPHYIO JIUTEPATYPY XUMUUYECKOIO COIEPIKAHUS, CIIPABOYHbIE
Marepuabl, pecypcel MIHTEpHeTa;

BsIcTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC M YCTHBIC OTBETHI C OIOPOI Ha MH(OPMALIHIO U3
y4eOHMKa U CIIPAaBOYHBIX MAaTEPUAJIOB, IPAMOTHO MCIIOJIb30BATh U3YUEHHbIH ITOHATUHHBIH
anmnapar Kypca XHUMHU;

IIpakTHueckas
pabora;
TectupoBanue;

2.2.

Bonopoa.
IToHsiTHE 0 KHCJIOTAX H COJIAX

PackpbIBaTh CMBICII H3Y4aeMbIX IIOHATHII U IPUMEHS T ST TOHSTHUS TPU ONIMCAHHU CBOWCTB
BEIIECTB U UX IIPEBPALCHU;

XapakTepu3oBath (OIUCHIBATh) GHU3HYECKUE U XUMHYECKHE CBOMCTBA BOAOPO/IA, CIIOCOOBI
€r0 I0JIy4eHHs], IPUMEHEHHUE;

CobupaTth npuodOp I MOITydeHHUS BOIOPOJIA;

Hcnonp30BaTh XMMUYECKYIO CHMBOJIUKY JUIsl COCTaBIEHHs (pOPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHHI XMMHYECKHX PEaKLUi ¢ y4acTHEM BOJOPOJA;

CrnenoBaTh npaBuiaM 0€30MacHO paboThI B 1JaGOPaTOPUH PH UCIIOIB30BAHUH
XMMHYECKO# IOCY/ibl M 000pYIOBaHUS, a TAKKE IPABHIIaM OOPAILECHHUS C TOPIOYUMH
BEIIIECTBAMHU B OBITY;

ITnaHupoBaTh U OCYLIECTBIIATH HA IPAKTUKE XMMUYECKUE SKCIIEPUMEHTBI, IPOBOJUTH
HaOJIFOIEHHs, 1€1ATh BBIBOJbI 110 PE3YJIbTaTaM IKCIIEPHMEHTA;

YyacTBOBaTH B COBMECTHOM paboTe B rpymIe;

IIpakTnueckas
pabora;
TectupoBanue;

2.3.

KosnyecTBeHHbIE OTHOIIEHUS B XUMUH

PackpbIBaTh CMBICI H3Y4aeMbIX IIOHATUI U IPUMEHSATh ST ITOHATHUS, @ TAKKE H3yYECHHbIE
3aKOHBI M TEOPUH JJIsl pELICHNUs pacuETHBIX 3a/a4;

BbI4uCIIAT MOJISIDHYIO MAcCy BELIECTB; KOJMYECTBO BELIECTBA, 00bEM rasa, Maccy
BEILECTBA;

ITpoBoANTH PAacu&ThI [0 yPABHEHMUSIM XUMUYECKHX PEAKIUii: KOJIHYecTBa, 00bEMA, MACCHI
BEIIECTBA 110 M3BECTHOMY KOJIMUECTBY, 00bEMY, Macce peareHTOB WM IIPOYKTOB PEaKIIUH;
BeicTpanBaTh pa3BEPHYTHIC MMCEMEHHBIC U YCTHBIC OTBETHI C OMOPOIl Ha HHOOPMALIHIO U3
y4eOHHUKa U CITPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIOIb30BAaTh U3YUYEHHbIH MOHATHHHBIN
anmnapar Kypca XHUMHHU;

YcrHbli
onpoc;
TTucbmMeHHbIH
KOHTPOJIB;




2.4. | Bona. PacrBopbl. ITousitie 06 ocHoBanusix | 5 1 1

PackpbIBaTh CMBICI H3y4aeMbIX IIOHATHUI ¥ IPUMEHSATh 3TH ITOHATHUS ITPU ONIMCAHHU CBOUCTB
BEIIECTB U UX MIPEBPAIICHUI;

Xapakrepu3oBaTh (PH3MYECKHE M XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK PAaCTBOPUTEIIS B
MIPUPOTHBIX MPOIIECCax;

CocTaBATh ypaBHEHHs] XUMUUYECKUX PEAKIIUHI C y4aCTHEM BOJIbI;

OOBACHATH CYLIHOCTh 3KOJIOIMYECKUX IPOOJIEM, CBSA3AHHBIX C 3aTPA3HEHUEM IPHPOTHBIX
BOJI, CIOCOOBI OUHCTKH BOZBI OT IIPUMECEH, MEPBI II0 OXPaHE BOJ, OT 3arPA3HECHUS;
ITnanMpoBaTh M OCYLIECTBIIATE HA MPAKTUKE XUMHUYECKHE SKCIIEPHMEHTEI, IIPOBOUTH
HaOJIFOICHHS, IE€NATh BBIBOJbI [0 PE3yJIbTATAM SKCIICPHMEHTA;

CreoBath npaBuiIaM 6e30MacHON paboOThI B TaOOPaTOPUH MTPU HCIIONIb30BAHUH
XMMHYECKO#1 TOCyIbl U 000pYIOBaHHUS;

ITpoBOUTE BEIYHCIICHNS C TPUMEHEHHEM IOHSITHS «MAcCOBasi 1071 BEMIECTBA B PACTBOPE»;
Hcrnonp30BaTh MPU BEINOJIHEHHU Y4eOHBIX 3a/IaHUH H B ITPOLIECCE HCCIIE0BATENBCKOM
JIEATENbHOCTH HAYYHO-TIOMYJISAPHYIO JIMTEPATYPY XMMHUYECKOIO COJIEPIKAHUS, CIPABOYHBIE
Marepuabl, pecypcel IHTEpHETa;

VYcTHBII
orpoc;
TTucbmeHHbBIH
KOHTPOJIB;
KonTponbhas
paborta;

3ayer;
IIpakTiueckas
pabora;

2.5. | OCHOBHBIE KJIACCHI HEOPraHMYECKHX 11 1 1
coeIuHeHMit

KnaccuduuupopaTs H3ydyaeMble BEIIECTBA 110 COCTaBY U CBOHCTBAM;

CocTaBisATh HOPMYIIbI OKCHIOB, KUCIOT, OCHOBAaHMH, CONeil 1 Ha3pIBaTh UX 110
MEKTyHAapOIHON HOMEHKIIATypE;

IIporHo3upoBaTh CBOICTBA BEIIECTB HA OCHOBE OOLIMX XUMHYECKUX CBOWCTB M3Y4EHHBIX
KJIaCCOB/TPYIII BEIECTB, K KOTOPBIM OHH OTHOCSITCS;

CocTaBiATh MOJIEKYJIAPHBIE YPABHEHHS PEAKIUH, HILTIOCTPUPYIOIIMX XUMUYECKUE CBOHCTBA
U CII0CcOObI MOJIyYEHHUs BEIECTB U3YUYEHHBIX KJIACCOB/TPYIII, a TAKKE MOATBEPKIAIOIINX
TEHETHYECKYIO B3aUMOCBSI3b MEXK/y HUMH.;

ITpou3BOAUTH BBIYUCIIEHHUS 110 yPABHEHUAM XUMHYECKUX PEaKLIUi;

IT1aHMpOBAaTh U OCYLIECTBIISTH HA IIPAKTUKE XMMUYECKHE SKCIIEPUMEHTBI, TPOBOJUTH
HaOJIF0JICHHS, IENaTh BBIBOJBI IO PE3yJIbTaTaM SKCIICPHMEHTA;

CrenoBath npaBuiIaM 0e301acHOi paboThI B 1JaOOPATOPHHU IIPU UCTIOIb30BAHUU
XHMHYECKOH MOCy bl 1 000Py10BaHHS;

Hcrnonp30BaTh P BEINOJIHEHUU Y4eOHBIX 3a/IaHUH H B ITPOLIECCE HCCIIE0BATENBCKOI
JIeSITeIbHOCTH HAYYHO-TIOIMYJIIPHYIO JINTEPATypy XMMHUYECKOTO COACPKAHUS, CIIPABOYHBIC
Matepuaisl, pecypcel HTEpHETa;

BeicTpanBath pa3BEpHYThIC TUCBMEHHBIC H YCTHBIE OTBETHI C OMOPOi Ha HH(MOPMALHIO U3
yueOHHUKA M CIIPABOYHBIX MaTEPUAJIOB, IPAMOTHO HCIOJIb30BATh N3Y4YCHHBII TOHATHITHBII
anmnapar Kypca XHMHH;

IIpakTueckas
pabora;
KOHTPOJIbHAST
pabota;
YCTHBIH OTBET;

Hroro no pazaeny 30

Pa3znen 3. Ilepuoanyeckuii 3akoH u Ileprnoauyeckas cucreMa XuMH4ecKuXx 31emeHToB JI. . MenneieeBa.

CTpoe}me aTOMOB. XUMHYeCKasi CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHBIE peaxkuuu




3.1. | Hepuonuueckmuii 3axoH u [lepuoauyeckast
CHCTeMAa XMMHYEeCKHX )JIeMEHTOB
J. . MenaeseeBa. CTpoeHHne aToma

PackpeIBaTh CMBICT IEPHOJNYECKOTO 3aKOHA;

IToHMMATb CyLIECTBOBAHHUE IIEPHOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(M3MEHEHHUE PaJI1yCOB aTOMOB U JICKTPOOTPUIIATEIBHOCTH) U UX COSIHUHEHUI OT
MOJIOXKEHHS B IEPUOANIECKON CHCTEME U CTPOCHHS aTOMa;

VYcraHaBIuBaTh CBSA3b MEXK/y IOJIOKEHHEM 3JIEMEHTA B IIEPUOUYECKON cUCTEME U
CTPOCHHEM €ro aToMa (COCTaB U 3apsij spa, 0OIee YUCIIO 3JIEKTPOHOB U PACTIPEACIICHUE HX
IO JIEKTPOHHBIM CIIOSIM);

ITporHo3upoBaTh XapakTep M3MEHEHHUs CBOMCTB 3J1EMEHTOB U MX COEIMHEHUI 110 rpynaM 1
nepuozam Ilepuoandeckoit cuCTEMBI;

XapaKTepu3oBaTh XUMHYECKHE 2JIEMEHTBI IIEPBBIX TPEX IIEPUOJIOB, KaJIHsl, KaJIbIHs 110 UX
nonoxkeHuto B [lepnonnueckoii cucreme /1. 1. Menneneena;

CreoBath npaBuiIaM 6e30MacHON paboOThI B TaOOPaTOPUH ITPU HCIIONIb30BAHUH
XMMHYECKOH Iocy/1bl U 000py10BaHHU;

BsIcTpanBaTh pa3BEPHYThIC MMCHMEHHBIC H YCTHBIEC OTBETHI C OIOPOI Ha MH(OPMALIHIO U3
YyueOHHUKA M CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO HCIOJIB30BATh N3y4YCHHBII TOHATHITHBII
anmnapar Kypca XUMHU;

Hcrionp30BaTh P BBITOJIHEHUH y4eOHBIX 3a1aHUI TEKCThI yueOHHKA, CTPAaBOYHbBIC
martepuaisl ([lepuoandeckyro cucteMy XUMuueckux semenToB JI. V1. Menzeneesa,
TaOJIMIly PACTBOPUMOCTH KUCIIOT, OCHOBAHUI1 M COJICH B BOJIE, YICKTPOXUMHUYECKHH Psi
HaIpsDKCHUIT METalIoB);

Vicnionb30BaTh PU BHITTOJIHEHUH y4eOHBIX 3a/IaHUI M B IIPOLIECCE UCCIIE0BATEIbCKON
JIEATENbHOCTH HAYYHO-TIOMYJIAPHYIO JIUTEPATYPY XUMUUECKOIO COIEPIKAHUS, CIIPABOYHbIE
Marepuabl, pecypcel MIHTEepHETa;

VYerHblit
orpoc;
TTucbmenHbIi
KOHTpOJIB;

3.2. | Xumuueckas cBsizb. OKHCINTEILHO-
BOCCTAHOBHUTEJIbHbIE PEAKIUHI

PackpbIBaTh CMBICIT H3y4aeMBbIX [TOHSATHIA;

OnpenensTe BUI XUMHYECKOH CBS3U B COSAMHCHNUY;

OrnpenesnsiTh CTeeHb OKUCICHUSI XUMHYECKOT0 3JIEMEHTa 10 (POPMYJIE €ro COCMHCHUS;
OnpenessiTh 2JIEMEHT (BEeLIEeCTBO) — OKUCIIHUTENb U JIEMEHT (BEIeCTBO) —
BOCCTaHOBHTEJIb;

OOBSICHATD CYIIHOCTB MPOLIECCOB OKHCIICHHSI M BOCCTAHOBIICHUS;

CocTaBIIsITh IEKTPOHHBI OanaHc ¢ y4ETOM YHCIa OTAAHHBIX U IIPHHATHIX YJICKTPOHOB;
CocTaBisiTh yPaBHEHNUE OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOM PeaKiuu;

Vcnonb30BaTh P BHITOJIHCHUH y4eOHBIX 3aaHHH TEKCThI y4eOHHUKa, CIIPABOYHbBIC
MaTtepuabl (IepHOANYECKYIO CUCTEMY XUMHUYecKuX dsiemeHToB JI. . Meneneesa, Tabauity
PacTBOPHMOCTH KHCIIOT, OCHOBAHHH U COJICH B BOJIE, DJICKTPOXUMUYECKHUN Psil HAITPSDKSHUH
METaJIJIOB);

VcTHBII
or1poc;
ITucbmeHHbIH
KOHTPOJIB;
Konrponsnas
pabota;

Hroro no pazgeny:

15
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INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosnyecTBO 4acoB Hara Buani, popmbi
n/n U3y4YeHHUsl | KOHTPOJIsA
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
padoThI padoThI

1. | IIpenmer xumuu. Posb 1 0 0 YcTHBIH o1poc;

XUMHU B )KU3HU YEJIOBEKA..
BBoanslii nHCTpYKTaX 0 Th
npu pabote B kaOuHeTe

XUMHU

2. | MeTopl M3y4eHHS] XUMUHT 1 0 0 VYcTHbIl ompoc;
ArperaTHble COCTOSTHHSI
BCIIIECTB

3. |IIpakTnueckas pabora Nel. 1 0 1 [TpakTrueckas
«3HAKOMCTBO C pabora;
1a00paTOPHBIM
obopynoBanueM. [IpaBumna
TEXHUKHU 0€3011aCHOCTH pU
paboTe B XUMHUECKOM
KaOWHETE».

4. | ®usnueckue sIBJICHUS- 1 0 0 YcTHbIH ompoc;
OCHOBA pa3/ICIICHUsI CMECEH B
XUMHH

5. |IIpaktuueckas pabora Ne2. 1 0 1 [TpakTnueckas
Paznenenne cmeceii (Ha pabora;
pUMepe OYUCTKH
MOBapeHHOM coun)

6. | ATOMHO-MOIIEKYISIpHOE 1 0 0 CamoorieHka ¢
yueHne. XUMHUYEeCKHe UCIIOJIb30BaHUEM
JJIEMEHTHI «O1eHoYHoro

JTUCTaY;

7. | 3HaKU XUMHUYECKUX 1 0 0 VYcTHbIl onpoc;
anemeHToB. [lepuoanyeckas
tabnuma J[.1. MenzaeneeBa

8. | 3HaKM XMMHUYECKHX 1 0 0 JIMKTaHT;
aneMeHTOoB. [leproanueckas
tabnuna J[.1. MenzaeneeBa

9. | Xumunueckue GopMyIbl. 1 0 0 TectupoBanue;

10. | Xumuueckue hopMyIIbl. 1 0 0 TectupoBanue;

JIMKTaHT;




11. | BanentHOCTD [TnceMenHbIN
KOHTPOJIb;

12. | BateHTHOCTD TectupoBanue;

13. | XuMuueckue peaxkiuu YcTHBIN o1poc;
[TucbmMeHHbIi
KOHTPOJIb;

14. | Xumudeckue ypaBHCHHS YcTHbIi onpoc;
[TucbmMeHHbBIM
KOHTpOJIb;

15. | Xumuueckue ypaBHEHHS [TuceMenHbIN
KOHTPOJIb;
TECTUPOBAHUE;

16. | Tumbl XUMUYECKUX PEAKIUi Y cTHBIN 0IpOC;

17. | Tunbl XUMHYECKUX pEaAKIIHil IInceMmennsblit
KOHTPOJIb;

18. | Tumbpl XUMHYECKUX peaKIHit IInceMeHHBIN
KOHTPOJIb;

19. | IToBTOpeHue u 0bodIeHNEe YcTHBIN onpoc;
TeMbl. IloaroroBka k IInceMeHHBIN
KOHTPOJIbHOH padore. KOHTpOJIb;

20. | KontponbHas pabota Nel KonTponbHas
«HauanbHble TOHATHS pabora;
XUMHUW»

21. | Bo3myx u ero cocras. YcTHBIN 01poc;

22. | Kucnopon. YcTHBIN o1poc;

[TucemMeHHbIM
KOHTPOJIb;

23. | IIpakTudeckas padora Ne3. [TpakTyeckas
[Tonydenue, cobupanue u pabora;
pacno3HaBaHe KUCIOPO/ia

24. | Oxcunsl VYcTHbIl onpoc;

[TucemeHHbII
KOHTPOJIb;
25. | TerutoBoii A3 ekt CamoolieHka ¢

XUMHYECKON peaKInu. JK30-
Y HJI0OTEPMHUYECKHE PEAKIIUU

HUCHOJIL30BAHUEM
«O1UEeHOYHOTO

JIACTaY;




26. | Bomopon. YcTHBIH onpoc;
[IncemMeHHBIM
KOHTPOJIb;
27. | IlpakTudeckas pabora Ne 4. [TpakTrueckas
[onmyuyenue, cobupanue u pabora;
pacro3HaBaH#e BOJIOPOJIA.
28. | Kucnotsr VYcTHbIl onpoc;
[TucbmMeHHbIi
KOHTPOJIb;

29. | Kucnotsl TectupoBanue;

30. | Comm YcTHBIN o1poc;
[InceMenHbIn
KOHTPOJIb;

31. | KomuuecTBo BemiecTna. YcTHBIN ompoc;
[TucbmeHHbIM
KOHTPOJIb;

32. | KomuvecTBo BemiecTna. YcTHBIN o1poc;
[InceMenHbIn
KOHTPOJIb;
TECTUPOBAHUE;

33. | MonsipHbIif 00bEM razos. YcTHBIN o1poc;
[TucemMeHHbIM
KOHTPOJIb;

34. | Pacu€Tpl 0 XUMHUYECKHM [TucemMeHHbIM
YpaBHEHUSM KOHTPOJIb;

35. | Boga. OcHoBaHus. YcTHBII onpoc;

[TucbmMeHHbIM
KOHTPOJIb;

36. | PactBopsl. MaccoBast 101 [TuceMeHHBIH
pPacTBOPEHHOTO BEIIECTBA. KOHTPOJIb;

37. | Ilpaktuyeckas padora Ne5. [TpakTrueckas
[TpuroToBieHNe pacTBOpa C pabora;

3aJJaHHOU HoJei
PacTBOPEHHOTO BEMIECTBA.




38.

O060061EHNE U
CUCTEMAaTH3als 3HaHUH 110
TeMe «Baxueinume

TectupoBanue;
JIMKTaHT;
CamoolieHka ¢

peICTaBUTENN UCIOJIb30BaHUEM
HEOPraHUYECKUX BEILECTB. «O1LEeHOYHOTO
KonuuectBeHHbIE JUCTaY;
OTHOUICHUSI B XUMUI»

39. | KonTponbsHas pabora Ne2. KontponbHas
«Baxueiimme pabora;
PEICTAaBUTENIN
HEOPTaHMYECKUX BEIIECTB.

KonnuecTBennbie
OTHOUICHHSI B XUMUI»

40. | Oxcuppl. Knaccuduxanus u YcTHBIN onpoc;

CBOMCTBA. [InceMenHbIn
KOHTPOJIb;

41. | OcuoBanus. Hx YcTHBI onpoc;

KJIaCCH(UKAIUS ¥ CBOMCTBA. [TuceMenHbII
KOHTPOJIb;

42. | OcuoBanus. 1x YcTHbI# o1poc;
KJ1accU(UKaIus 1 CBOICTBA. JUKTaHT;

43. | Kucnotsl: knaccupukanus u YcTHBIN o1poc;
CBOMCTBA [TuceMeHHbII

KOHTPOJIb;

44. | KucnoTsl: kinaccuuKamms u Tectupoanue;
CBOMCTBA JIMKTaHT;

45. | Conu. Knaccuduxauus u YcTHBIN o1poc;
CBOMCTBA. [TuceMeHHbII

KOHTPOJIb;

46. | Comu. Knaccudukanus n TectupoBanue;

CBOICTBA. JIuKTaHT;
Camoornenka ¢
UCTOJIH30BaHUEM
«O11€HOYHOT O
JTUCTaY;

47. | Tenetnueckas CBSI3b MEXIY IInceMeHHbIi
KJIJaCCaMH HEOPTraHUIECKHX KOHTPOJIb;

BE€IICCTB




48.

[IpaxTuueckas padota Ne6.
Pemenne
9KCIIEPUMEHTAIBHBIX 3a7a4
1o TeMe «OCHOBHBIE KJIaCCHI

IIpakTrueckas
pabora;

HEOPraHUYECKHUX
COCTUHEHUI))

49. | O6001EeHuEe 1 YcTHBIH ompoc;
cHUcTeMaTU3alus 3HaHUH 110 [TuceMenHbIN
TeMe «OCHOBHBIE KJIacChl KOHTPOJIb;
HEOPTaHUYECKUX
COEIMHEHUIN»

50. | KouTponbHas padota No3. KonTponpHas
«OCHOBHBIE KJIACCHI pabora;
HEOPraHUYECKHX
COEIMHEHUI»

51. | EcTecTBeHHbBIE cemeiicTBa Y cTHBIN 0IpOC;
XAMHYECKHUX JIEMEHTOB.

AmboTepHOCTD

52. | OTKpbITHE TEPUOTUECKOTO YcTHBIN o1poc;

3akoHa [[.1I. MeHaeneeBoIM . IInceMeHHBIN
KOHTpOJIb;

53. | OcHOBHBIE CBEJICHUS O [TucbmMeHHbIi
CTPOEHUHU AaTOMOB KOHTPOJIb;

54. | CTpoeHue 31eKTPOHHBIX YcTHBIN o1poc;
000JI0YEK aTOMOB [InceMenHbIN

KOHTpOJIb;

55. | Ilepuoanueckas cucrema Y CTHBIN 0Ipoc;
XUMHYECKHUX 3JIEMEHTOB
.. Menneneena

56. | XapakrepucTruka [TruceMeHHBII
XAMHYECKOIO 3JIEMEHTA I10 KOHTpOJIb;
€ro MOJIOXKEHHUS B
MIEPUOIUYECKON CUCTEME.

57. | 3nauenue Ileproanueckoro Y CTHBIN 01Ipoc;
3aKOHA U MEPUOJINYECKON IInceMeHnblit
CHUCTEMBI XUMHYECKHUX KOHTPOJIb;
anemenToB J[.1.

Menneneesa.
58. | MonHas xummu4deckas CBs3b. YcTHbI# onpoc;

IIuceMeHHBIH

KOHTPOJIb;




59. | KoBaneHTHast xumudeckast 1 YcTHBIN O1poc;

CBS3b . [IncemMeHHBIM
KOHTPOJIb;

60. | KoBanenTHas Henoysipuass u - | 1 [TucbMeHHBIH
MOJISIPHAS CBSI3b. KOHTPOJIb;

61. | Metamnudeckas xumudeckast | 1 YcTHBI O1poc;
CBSI3b [TucbmMenHbIi

KOHTPOJIb;

62. | CTeneHb OKHCIICHUS. 1 YcTHBIH ompoc;
[TucbmMeHHbBIM
KOHTPOJIb;

63. | OKuCITUTENBHO- 1 [TuceMeHHBIH
BOCCTaHOBUTEJIbHBIE PEAKIIUU KOHTPOJIb;

TECTUPOBAHHUE;

64. | O6o061IEHNE U 1 JIMKTaHT;
CUCTEMAaTH3AIMsI 3HAHHUH 110 CamoorieHka ¢
temam «I13 u TICXD JI.1. KCIIOJIb30BaHUEM
MeHieneeBa u CTpOECHHE «O1EeHoYHOTO
aToOMa» U «XUMHYECKast JTUCTAY;
cBs13b. OKUCIIUTEIBHO- YCTHBIN OTIPOC;
BOCCTaHOBHUTEIIbHBIC
peaKIum».

65. | KouTponbHas padorta Ne4. 1 KonTponpHas
«I13 u IICXD I.1. pabora;
MenzeneeBa U CTpOCHUE
aToMa» U «XUMHUYECKast
cBs13b. OKUCIUTENBHO-

BOCCTaHOBUTEIIbHbIE
peaKIum.

66. 1

67. 1

68. 1
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