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PABOYASA ITPOTPAMMA

y4eOHOTro IIpeMeTa
«XuMus»

JuTst 8 Kjlacca OCHOBHOTO OOIIIEero 00pa3oBaHus
Ha 2022-2023 y4eOHbIii TOJ

Cocrasureins: bonorokoBa Maanna XacanOuesHa

YUUTCIIb XUMUU

Xamuaue 2022



IHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma 1no XumMuu Juist 00y4aromuxcsi 8 KJIacCoB coCTaBlieHa Ha ocHoBe TpeboBaHUil K
pe3yabpTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0o 00pa3oBaHus,
npecTaBieHHbIX B DeepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTE€ OCHOBHOT'O OOIIIEro
o0pa3zoBaHusl, ¢ YIETOM pacrpeeIEHHBIX 10 KJIaccaM MPOBEPSIEMBIX TpeOOBaHMI K Pe3y/IbTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs U 3JIEMEHTOB COJIEp>KaHus,
MIPEJICTAaBICHHBIX B Y HUBEPCAIbHOM KOaU(UKAaTOpe M0 XUMHH, a TaKke Ha ocHoBe [IprmepHOii mporpaMMbl
BOCIIUTAHHSI 00YJAIOIINUXCS TPU TOTyYEHUU OCHOBHOTO 00111eT0 00pa3oBanus u ¢ yuérom Konnenmum
npenojaBaHus y4eOHOTo mpeamera « XuMus» B 00pa3oBaTelbHbIX opranu3anusax Poccuiickoit
denepanuu, pealiu3yrIINX OCHOBHBIE 00111€00pa3oBaTebHbIe Tporpammsl (yTB. Pemennem Koneruu
Munnpocsenienust Poccun, nporokon ot 03.12.2019 N T1K-48H).

OBILIASA XAPAKTEPUCTUKA YYEBHOT' O NTPEIMETA «XUMUSA»

Bknan yue6HOro mpeaMera «XuMHS» B JOCTHKEHHUE 11EJIEH OCHOBHOTO 00IIero 00pa3oBaHus 00yCIOBIEH
BO MHOT'OM 3Ha4Y€HUEM XMMHUYECKON HAYKH B IO3HAHUU 3aKOHOB IIPUPOJIbl, B PA3BUTUU IIPOU3BOJUTEIBHBIX
CHJI O0IIIECTBA M CO3JJaHMH HOBOM 0a3bl MaTEePUAIIBHOM KYJIBTYPHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PaclpoCTpaHuiia CBOE BIUSHUE Ha BCe 00IACTH
YeJI0BEYECKOI0 CYIECTBOBAHUS, 3a/1aj1a HOBOE BUJIEHUE MUPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbI, HEOOXOIUMBIM yYCIIOBHEM KU3HU OOIIECTBA: 3HAHUE XUMHHU CITYKUT OCHOBOH /17151
(dhopMUPOBaHHSI MUPOBO33PECHHUS YCIIOBEKA, €0 MPEACTABICHUH O MAaTEPUATFHOM SIMHCTBE MHPA; BAKHYIO
poJib UrparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALIICHHUSIX YHEPTUU U 00 SBOJIOIHH
BEIIECTB B MPUPOJIC; COBPEMEHHAsI XUMUS HAMpaBleHa Ha PelIeHUE rI100albHBIX MPOOIeM YCTOWYHMBOTO
Pa3BUTHA YETIOBEUECTBA — CHIPHEBOM, PHEPTeTUUECKOM, MUIIIEBON M HKOJIOTUYECKON 6€30MacHOCTH, TpobiieM
3/1paBOOXPAHEHUS.

B ycnoBusix Bo3pacraroniero 3Ha4eHus XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOro o0pa3zoBaHus. B miaHe conuannzaiuy OHO SIBJISETCS OHUM U3 YCIOBUN (POPMHUPOBAHUS
MHTEJJIEKTA JINYHOCTU U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY Y€JIOBEKY XUMHUUYECKHE 3HAHUSI HEOOXOUMBI JJI PUOOpEeTeHUs! OOIIEKYIbTYPHOTO
YPOBHS, TO3BOJISIOLET0 YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOT0OOpa3HOMI
KHM3HU OOLIECTBA, U1 OCO3HAHMSI BAXKHOCTH Pa3yMHOI'0 OTHOILEHHS K CBOEMY 3/I0POBBIO U 3JOPOBBIO
JPYTUX, K OKpYy’Karollel IpupoIHOH cperie, A1 TPaMOTHOTO MOBEEHUS IPU UCTIOJIb30BaHUH PA3IUYHbBIX

MaTeprajIoB U XUMUYCCKHUX BCIICCTB B HOBCCI[HGBHOI\/JI KHU3HU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE SIBISIETCS] 0A30BbIM 110 OTHOILIEHHUIO K CHCTEME O0IIEro
XMUMHYECKOro oopazoBanus. [109TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peaiM3yeT MPUCYIIHNE 00IIeMy
XUMHUYECKOMY 00Pa30BaHUIO KITIOUEBbIEe IIEHHOCTH, KOTOPBIE OTPa)KaOT roCy1apCTBEHHBIE, OOIIECTBEHHBIE U
WH/IMBUyaJIbHbIE TOTPEOHOCTH. DTUM ONpeeNsieTcs CyUHOCTh 00IIel cTpaTernu 00y4eHus, BOCIUTAHUS U
pa3BUTHs 00YUAIOMIUXCS CPECTBAMU YUEOHOTO MpeMeTa « XUMHUS.

Nzyudenue npenmera: 1) cnocoOCTBYeT peanu3aui BO3MOKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS
KYJIbTYPBI JINYHOCTH, €€ 00111el 1 (YyHKIIMOHATBLHOW I'PaMOTHOCTH; 2) BHOCHT BKJIaJ] B ()OPMUPOBAHUE
MBILUIEHHUS U TBOPUECKUX CIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB UX CAMOCTOSITEIbHON yueOHOM
NeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEILCKUX YMEHUHN, HEOOXOIMMBIX KaK B TOBCEITHEBHOM
KHU3HU, TaK U B IPOPECCUOHATIBHOM 1eATENbHOCTH; 3) 3HAKOMHT CO CHENU(PUKON HAyYHOTO MBILICHHS,
3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a Ha €IMHCTBO NIPUPOJIbI U YENIOBEKA, SIBJISAETCS OTBETCTBEHHBIM



3TanoM B (POPMHUPOBAHHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH MOJPOCTKOB; 4) CHOCOOCTBYET
(bOpMHpOBaHHIO HNCHHOCTHOI'O OTHOIICHU K CCTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOJIC, K UCIIOBCKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

HasBannple HanpaBiIeHUs B 00y4EHUN XUMUU 00ECTICUNBAIOTCS CIICIIU(DUKON COJIepKaHus IpeaMeTa,
KOTOpLIﬁ ABJICTCA NEAArOrMYCCKU aJAlITUPOBAHHBIM OTPAKCHUCM 0a3zoBoi HAayKU XMMHU HaA OHpCI[CJIéHHOM
JTane e€ pa3BUTHUSA.

Kypc x¥uMuu 0CHOBHOM MIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMUMHUU U HEKOTOPBIX MOHATUH U CBEJCHUIN 00 OT/EIBbHBIX 00bEKTAaX OpPraHUYeCKON XUMUH.

CrpykTypa conepkaHus rnpeamera chopMHUpOBaHa HA OCHOBE CUCTEMHOTI'0 IMOAX0/1a K €r0 U3y4EHHUIO.
ConeprkaHue CKJIabIBAETCS U3 CUCTEMBI OHATUH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI
0 XUMHYecKo# peakiuu. O0e 3TH CUCTEeMBbl CTPYKTYPHO OpraHU30BaHbl 110 IPUHIIMITY [10CIE10BAaTEIbHOIO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUM Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHMS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona /. 1. MenzeneeBa kak
OCHOBHOI'0O 3aKOHAa XMMHUH, YUYCHHA O CTPOCHUHN aTOMa U XUMHUYECKOH CBA3MH, HpeIICTaBJICHI/Iﬁ 00
JIEKTPOIUTUYECKOH TUCCOLMALINY BEIECTB B pacTBOpax. TeopeTnueckue 3HaHUs paccCMaTpUBAOTCS Ha
OCHOBE 3MITMPUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS I1OCIIEOBATEIBHO OT OAHOIO
YPOBHSI K IPYTOMY, BBIIOTHSISI (QYHKIMH OOBSICHEHHUS M IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHHS U

BO3MOXKHOCTEH MPAKTUYCCKOIro NPUMCHCHHA U MMOJTYYCHHA U3YUaCMbIX BCIICCTB.

Takast opranu3anus coaepKaHus Kypca CliocOOCTBYET MPEJCTABICHUI0O XMMUYECKON COCTaBIISIOIIEH
Hay4yHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON Npupo/bl. TeM caMbiM 00€CIIeunBaETCsl BO3MOXKHOCTh
(dbopmMupoBaHUs y 00YJArOIINXCsl IEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHHIO U METO/IaM TTO3HAHHUSI B
Hayke. BaXHO Takyke 3aMETUTh, 4YTO OCBOCHHE COJAEPKAHMS Kypca IPOUCXOAUT C IIPUBJICYCHUEM 3HAHUN U3
paHee U3y4eHHBIX KypcoB: «Okpyxkaromuid Mup», «buonorus. 5—7 kinaccb» 1 «Pu3nka. 7 Kiaccey.

HEJIN U3YYEHUSA YYEBHOI'O IPEIMETA «XUMMUS»

K HampaBneHuo nepBoCTeNEHHON 3HAYMMOCTH IIPU peatu3aiii 00pa3oBaTeIbHbIX (YHKIMN TpeaMeTa
«XUMUS» TPAAULMOHHO OTHOCAT (POpMUpPOBaHUE 3HAHUI OCHOB XMMHYECKOM HayKH Kak 00jJacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN ACATEIBHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 3a/1a4a MpeIMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHATHIH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOr0 XapaKTepa, sI3bIka HaAyKH, 3HAHUN O Hay4YHBIX METO/IaX U3Y4YEHUS BELIECTB U
XUMHUYECKUX PEaKIMii, a Takke B GOPMUPOBAHUM U PAa3BUTUH YMEHUH U CIIOCOOOB JI€ATEIbHOCTH,
CBSI3aHHBIX C IUIAHWPOBAHHUEM, HAOJIOJEHUEM U MTPOBEJECHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTI0ACHUEM

IpaBUJI 0e30ImacHoro O6paIJ_ICHI/I$I C BEIlIECTBAMHU B IOBCEAHEBHOM JKH3HH.

Hapsny ¢ atum nienu n3ydeHus npeiMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C YUETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOT'O 00111eT0 00pazoBanus. CeroqHs B 00pa3oBaHUU 0CO00 3HAYUMOM
MPU3HAETCS HAIIPABJICHHOCTh O0YYEeHHsI Ha pa3BUTHE U CAaMOPa3BUTHE IMYHOCTH, (popMHUpoBaHUe €€
WHTEJUICKTa U o011el KynbTyphl. OOy4eHHE YMEHHUIO YUYUTHCS U MPOJI0HKATh CBOE 00pa3oBaHUE
CaMOCTOSITENIbHO CTAHOBUTCS OJHON U3 BaXXHEHIINX PYHKIMHA yueOHBIX MPEIMETOB.

B cBs13U ¢ 3TUM Npu U3y4eHUH MpeAMETa B OCHOBHOM IITKOJIE JOMUHUPYIOIIEe 3HAaUeHNE PUOOpENH TaKkue
L[eJH, KaK:

(dbopMHUpOBaHNE UHTEIIEKTYAIBHO PA3BUTON TMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYTHUYECTBY,
CaMOCTOSATEIILHOMY TIPUHSATHIO PEIICHUM, CTIOCOOHON aIallTUPOBATHCA K OBICTPO MEHSIOIINMCS YCIIOBHUSM
KHU3HU;

HAIpPaBJIEHHOCTh O0YyYEHUs Ha CUCTEMaTHYECKOe MPUOOILEHNE YUAIUXCs K CAMOCTOSITENIbHOM



MO3HABATEIBHOMN JEATETLHOCTH, HAYYHBIM METOAAM MO3HAHUS, (DOPMHUPYIOIIUM MOTHUBAILIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUH;

obecrieueHne yCIOBHM, CITOCOOCTBYIOMUX MTPUOOPETECHUIO 00YIAIOIITUMHUCS OTIBITa Pa3HOOOpa3HOU
NeSTeIbHOCTH, TIO3HAHUS i CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOYEBBIX KOMITETEHITUH ), IMEFOIIINX
YHUBEPCATHHOE 3HAUCHUE JIJISl PA3JIMYHBIX BUJIOB JICITCIBHOCTH;

dbopMupoOBaHUE YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUSI OKPYKAIOIIEro MUPA HA OCHOBAHUH 3HAHUN U
OTIBITA, MTOJIYYCHHBIX MTPH U3YYCHUH XUMHUH,

(dbopMupoBaHUE Yy 00YJarOIINXCsI TYMAHUCTHYECKUX OTHOIICHHUH, TOHUMAaHHS IEHHOCTH XUMUYECKUX
3HAHUU JJI BEIPAOOTKH SKOJIOTHUECKHU IEIeCO00Pa3HOrOo MOBEACHUS B OBITY U TPYIOBOM JEATEIILHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOIICH TPUPOHON CPEJIbI;

pa3BUTHE MOTUBAIMH K 00yUEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHHSI 00IIEUEIIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPODUIIS U HANIPaBICHHOCTH
JanbHEeHIero ooy4eHus.



COJAEP)KAHUE YYEBHOI'O IPEAMETA

IlepBoHaya/IbHbIE XUMHYECKHE TIOHSATUSA

[Ipenmer xumuu. Poib XMMUK B )KM3HM YesioBeKa. Tena u BemecTBa. GU3NYECKUe CBOMCTBA BEIIECTB.
ArperaTHoe cocTosiHu€ BemiecTB. [loHATHE 0 MeTOIaxX MO3HAHUS B XUMUU. XUMHS B CUCTEME HayK. YUCThIe
BemecTBa U cMecu. CriocoObI pa3iejicHUsl CMeceH.

ATOMBI 1 MOJIEKYJIbI. XMMUUYECKHE 31€MEHTbI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie U cliokHbIE
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YYEHHE.

Xumuuaeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa
BemecTB. OTHOCUTEbHAS aTOMHAasi Macca. OTHOCHUTENIbHAs MOJIEKYJIsipHas Macca. MaccoBasi 10715
XHMHYECKOI'0 3JIEMEHTA B COCIUHCHUU.

®u3nuecKue 1 XUMUYECKUE SABJICHHS. XUMUYECKasl peakuus U €€ Mpu3Haku. 3aKOH COXPAHEHHUSI MaCChl
BelecTB. XuMu4yeckue ypaBHeHus. Kiraccuukamnusi XMMUIeCKUX Peakiuii (COeTUHEHMS, Pa3I0KEHUS,
3aMeIIeHHs, OOMEHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 10, ¢ IpaBUIaMu pabOThI B 1a0OpaTOPUU U
npuéMaMu 0OpalieHus ¢ J1abopaTOpHBIM 000PYAOBaHUEM; U3YUYECHUE U ONKUCAHUE (PU3NYECKUX CBOHCTB
00pa3IoB HEOPraHWYECKUX BEIIECTB; HaOM01eHne (hU3UUEeCKUX (TIJIaBJICHHUE BOCKA, TASTHHE JIba, PACTUPAHKE
caxapa B CTYIKe, KHIICHHE U KOHJEHCAIIUs BOJbl) U XUMHUYECKHX (TOpeHHEe CBEYH, TPOKATTMBAHUE METHOM
MTPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCJIOTOM) SIBJICHUH, HAOI0/ICHUE U OTTMCAaHUE TIPU3HAKOB IMPOTCKAHUS
XUMHUYECKUX Peakiuii (pa3ioKeHrue caxapa, B3auMOJACHCTBUE CEPHOM KUCIIOTHI C XJIOPUI0M Oapus,
pasnoxxenue rugpokcuaa meau(ll) mpu HarpeBanuu, B3auMoIeCcTBHE Xkele3a ¢ pacTBopoM cosr Meau(Il));
M3YYEHHE CIIOCOOOB pa3eleHus cMecel (C TOMONIbI0 MarHuTa, (YUIbTPOBAHUE, BhIIIAPHBAHHE,
JTUCTUJUIALMSA, XpoMaTtorpadus), MpoBeeHNe OYUCTKH TTOBAPSCHHOM COJIH; HAOJIOICHUE U OITMCAaHUE
pe3yIbTaTOB MPOBEICHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MACChl; CO3JJaHuEe MOIeTel
MOJIEKY (IIapOCTEPIKHEBBIX ).

Baskneimue npeacraBuTe/ M HEOPraHUYECKHUX BELECTB

Bo3nyx — cmecs razos. Cocras Bo3ayxa. Kuciaopox — aseMeHT U npoctoe BemecTso. Haxoxnenue
KHCJIOpOJIa B IpUpo/ie, GU3NUecKue U XMMHUIEeCKue CBoiCcTBa (peakiuu ropenus). Oxkcunpl. [Ipumenenune
kuciopoaa. CrnocoObl OTYUYEHUs KUCIOPO/Ia B 1a00OpaTopuu U NpOMBIIITIeHHOCTH. KpyroBopoT kuciaopoaa B
npupojie. O30H — ayuIOTPOITHASE MOU(PHUKAIIMS KHUCIOPO/Ia.

TennoBoit 3¢ ekt XUMUUECKOH peakuy, TEePMOXUMUYECKHE YPaBHEHUS, IK30- U SHIOTEPMUYECKHE
peakuu. TommuBo: yroiab U MeTaH. 3arps3HeHUE BO3IyXa, yCUIIEHUE TapHUKOBOTO 3¢ deKTa, pa3pyleHue
030HOBOT0 CJIOSI.

Bonopon — anemeHT u npoctoe BemiectBo. Haxoxxaenue Bogopo/a B npupoje, Gu3ndeckue 1 XUMHYecKre
CBOMWCTBa, IPUMEHEHHE, CIIOCOOBI nmosyueHus. Kuciaotsl u conu.

KomuuectBo BemmectBa. Monb. MossipHas Mmacca. 3akoH ABoraipo. Mossipablii 00bEM ra3oB. Pacuérsl o
XUMHYECKUM YPABHEHHUSIM.

dusnyeckue cBoiicTBa Boabl. Boja kak pactsoputeins. PactBopel. HachllieHHbIE M HEHACHIILIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BENIECTB B Bojie.MaccoBas J10J1sl BEIIECTBA B paCTBOpPE. XUMHYECKHE CBOMCTBA
BoAbl. OcHOBaHUs. Poib pacTBOPOB B IPUPOJE U B )KU3HU UesnoBeKka. KpyroBopot Bozbl B IPUPOJE.
3arpsizHeHue NpupoaHbIX Bo. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanust Heopraamaeckux coequnennid. Okcuapl. Knaccudukaims oKCHI0B: cOJIe00pa3yroIme
(ocHOBHBIE, KUCIIOTHBIE, aM(OTepHBIE) U HecoieoOpasyromue. HomeHknaTypa okcuI0B (MEeXAyHapoIHas U
TpuBHaibHAsA). PU3NYECKHE U XMMUUYECKHE CBOMCTBA OKCcHI0B. [lomydyenue okcuaoB.

OcnoBanus. Knaccugukaius oCHOBaHUI: MIETOYN U HEpaCcCTBOpUMbIE OCHOBaHUs. HoMeHkatypa

OCHOBaHUH (MeXAyHapoaHas U TpUBHAIbHAs ). PU3NYECKUE U XUMUYECKUE CBONCTBA OCHOBAHMM.



[TonyueHnne oCHOBaHHIA.

Kucnorsl. Knmaccudukarms kucinor. HomeHkIaTypa KUCIOT (MEXIyHapOAHAs U TPUBHAIIBHAS).
DuU3NYECKUE U XUMHYECKHE CBOKMCTBA KUCIOT. Psn aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknarypa codieit (MexxayHapoHas u TpuBuaibHas). Gusnyeckrue u XUMHUYECKUE CBOMCTBA
cousieil. [Tonyuenue coseil.

I'eneTndeckas cBsA3b MEKy KJIACCAMHA HEOPTraHUYECKUX COCIUHEHUM.

XHUMHUYECKUH IKCIIEPUMEHT: Ka4€CTBEHHOE OIIPEIEIICHUE CONECPKAHUS KUCIOPOa B BO3/1yX€; IOJIyYCHHUE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO ICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MPEKpalleHus ropeHus (1moxapa); 03HakoMJeHHe ¢ o0pa3inamMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MMOIy4YeHHUE, COOMpaHUe, PACIIO3HABaHUE U U3yYEHHE CBOMCTB BOJIOPOAA
(ropenwue); BzanmoielicTBre Bojopoaa ¢ okcuaoM Meau(Il) (Bo3aMokHO HCTIONIb30BaHUE BUCOMATEPUATIOB);
HabIoIeHne 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHUE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB
C Pa3JIMYHON PAaCTBOPUMOCTBIO; IPUTOTOBIIEHHE PACTBOPOB C ONPENEIEHHON MAacCOBO 10ei
pPacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METaJNIaMU (HaTPUEM U KallbliieM) (BO3MOXKHO
UCIOJIb30BaHUE BUACOMATEPUAJIOB); OMPEAeNIEHUE PACTBOPOB KUCIIOT U LIEIOUEH C MOMOIIBI0 HHAUKATOPOB;
UCCIIeIOBaHNe 00pa3lioB HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX KIACCOB; HAOIIOIEHUE NU3MEHEHHS OKPACKU
MHJMKAaTOPOB B paCTBOpaxX KHUCIIOT U LIeJIoUel; u3yueHue B3aumozeiictsus okcusa meau(ll) ¢ pactsopom
CEPHOM KHUCJIOTHI, KUCJIOT C METAJUIAMH, PEAKIIMM HEUTPaIN3aliy; 0Jy4EHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJTHOI'0 METaJUIA APYTUM U3 PaCTBOPA COJIM; PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxHeinme Kiaccbl HEOPraHUYECKUX COEAMHEHUIN».

IHepunonnueckmnii 3axoH u Ilepuonnueckas cucrema xumuieckux 3jiemMeHTos JI. U. Menneneesa.
Crpoenne aroMoB. XumMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[TepBble MOMBITKH KJIACCU(PUKALMU XUMUUECKUX 3JIeMEHTOB. [IoHsTHE O IpyInax CXOAHBIX AJIEMEHTOB
(1IeoYHbIe U IMEeTOYHO3EMENIbHBIE METAJIIbI, TaJIOT€HbI, MHEPTHBIE Ta3bl). JIE€MEHTHI, KOTOPbIE 00pa3yIoT
amM(oTepHbIe OKCHU/IBI U TUAPOKCH/IBI.

[Tepnoanueckuit 3akoH. [lepuonnueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
Koportkonepuoanas u jymaHonepuoanas ¢opmsl [lepuoanyueckoil cucteMbl XUMHUYECKHUX 3JIeMEHTOB /1.
N. Menneneesa. [lepuoasr u rpymnmsl. @U3nyeckuii CMbICI HOPSAIKOBOIO HOMEpa, HOMEPOB NIEPUOIA U
IPYMIbI AJIEMEHTA.

Ctpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX 000JI04€eK
aToMoB nepBbIX 20 xumuueckux 3neMeHToB [lepuonnyeckoii cuctemsl 1. . MenneneeBa. Xapakrepuctuka
XMMHYECKOT0 AJIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHSI paJiiyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJIMYECKUX CBOMCTB M0 TpymIaM U nepuojaaM. 3Hadenue [leprnoauueckoro 3akona u Ilepuoanueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB AJIs1 Pa3BUTHUS HAYKH U npakTuku. [. V1. MenneneeB — yuéHslii u
rpa)/JIaHuH.

Xumunyeckas cBsi3b. KoBaneHTHast (osipHast U HEMOJSPHAsS) CBSI3b. DIEKTPOOTPUIIATETLHOCTD
XUMHUYECKUX 3JIeMEHTOB. FIOHHasI CBSI3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipolieccsl okucIeHus u
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

XUMHUECKUH SKCIIEPUMEHT: U3ydYeHUE 00pa310B BEIIECTB METAIIOB U HEMETAIJIOB; B3aMMO/ICHCTBHE
T'MJIPOKCHU/IA IIUHKA C PACTBOPaMM KUCJIOT U IIEJI0UEH; IPOBEACHHE ONBITOB, WILTIOCTPUPYIOIINUX IPUMEPBI
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI (TOPEHNE, PEAKIMH PA3IIOKEHUS, COSTMHEHNU).

MexnpeaMeTHbie CBA3HU
Peanuzanus MexXnpeaAMETHBIX CBA3€H MpU U3YYEHUU XUMHUU B 8 KJlacce OCYIIeCTBISIETCS uepes



MCIIOJIb30BAHUE KaK OOIIUX €CTECTBCHHO-HAYUHBIX TIOHSATHH, TAK U TIOHSATHUH, SABJISIFOIIUXCS CACTEMHBIMU JIJIS
OTJCIBHBIX MTPEIMETOB €CTECTBCHHO-HAYYHOTO ITHKIIA.

OO1111e eCTECTBEHHO-HAYYHbIC TIOHATHS: HaydHBIN (DaKT, TUIIOTE3a, TCOPHUs, 3aKOH, aHAJIN3, CUHTE3,
Kiaccu(uKanus, MepuoANIHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHKE, H3MEPEHHUE, MOICITb,
SIBJICHHE.

dusmka: MaTepus, aTOM, JICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH/I, ©U30TOIIbI, PAHOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPHUECKUI 3apsijl, BEMIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBa, ras3,
(bu3nvecKre BEIIMYMHBI, CIUHUIIBI H3MEPEHHSI, KOCMOC, TUTaHEThI, 3BE311b1, COJHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpacdus: armocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TTOPOIBI, ITOJIE3HBIE HCKOIIAEMEbIE, TOTLINBO,
BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

I/I3yquI/Ie XHMMUH B 8 KJ1acce HaIrpasJICHO HA JOCTUXKCHUEC O6y‘IaIOH_[I/IMI/ICSI JIMYHOCTHBIX, MCTAITPEAMETHBIX
" NPpCAMETHEIX PE3YJIbTATOB OCBOCHUA yqe6H0ro npeameTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS IPOrPaMMBbl OCHOBHOI'O OOIIET0 00pa30BaHus JOCTUTAIOTCS B X0J1€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCHUTATENbHOM AesiTebHOCTH Opranu3anuy B COOTBETCTBHH C
TPaJULMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMHU U 1yXOBHO-HPABCTBEHHBIMU LICHHOCTSIMHU, IPUHATHIMU
B OOIIECTBE NMPaBUJIAMH U HOPMaMHU MOBEJCHHS U CIIOCOOCTBYIOT MPOIIECCaM CAaMOIIO3HAHUS, CAMOPa3BUTHS
U COLMAIN3alUU 00yJaronIuXxcs.

JIMYHOCTHBIE Pe3yIbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

ITaTpuoTH4YecKOro BOCIIMTAHUSA

1) HEHHOCTHOT'O OTHOILEHHS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJICAMIO,
MIOHMMAaHMsI 3HAYEHU I XUMUUECKOM HayKU B )KU3HU COBPEMEHHOI0 00I11eCTBa, CHOCOOHOCTH BJIAJIETh
JOCTOBEPHOI MH(pOpMAIMEN O MEePeSOBbIX JOCTHKEHUAX U OTKPBITUAX MUPOBOW U OTEUECTBEHHOM XHUMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOHCTBE MUpa U OOIIECTBA;

Fpa)wlancxcoro BOCIIUTAHUA

2) MNpCACTAaBJICHHA O COMUAJIBHBIX HOPpMaAX H IIPpaBHJIaX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.I€CTB€HHO HOHC3HOﬁ, yqe6HO-HCCHeHOBaTeHLCKOﬁ, TBOpquKOﬁ u
APpYrux BuJax ACATCIbHOCTHU; TOTOBHOCTH K pasHoo6pa3H0171 COBMECTHOH JIeATeIIbHOCTH IIPpH BBIITOJIHCHUHU
y‘le6HBIX, IMO3HABATCJIbHbIX 3a/1da4, BBIITOJJHCHUH XUMHUUYCCKUX SKCIICPUMCECHTOB, CO3JJaHUH y‘le6HBIX IIPOCKTOB,
CTPECMJICHUS K B3AUMOIIOHMMAaHHWIO U B3aUMOIIOMOIIU B ITPOICCCE 9TOM y‘le6H0ﬁ ACATCIIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEICHUE U MOCTYIIKH CBOUX TOBapI/IIJ_Ieﬁ C IMO3UIMHU HPABCTBCHHBIX U IIPABOBBIX HOPM C
y‘léTOM OCO3HAHHU MOCIEACTBUI IMMOCTYIIKOB;

IleHHOCTH HAYYHOTO NO3HAHUS

3) MHPOBO33PEHYECKHX MPEICTABICHHUI O BEIIECTBE M XMMUYECKOW PEaKIiu, COOTBETCTBYFOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABIIIOIINX OCHOBY JUJIsl IOHUMAHUS CYITHOCTH HAYYHON
KapTUHBI MUPA; IPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS PUPOAbI, B3aUMOCBSI35X
YeJI0BEKA C PUPOJHON CPEIOH, O POJIM XMMHUU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHUI 0 XUMHUH, HEOOXOIMMBIX JUIs
00BbsICHEHUS Ha0JII0JaeMbIX IPOLIECCOB U SIBJICHUM;

5) no3HaBarenbHO, HHPOPMALMOHHON U YUTATEILCKOH KYJIBTYpPbI, B TOM YKCJIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUEOHBIMU TEKCTAMH, CIIPABOYHON JTUTEPATypPOM, JOCTYITHBIMU TEXHUYECKHUMHU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) uHTEpeca K 00YUSHHIO U TO3HAHUIO, JTF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
camM000pa30BaHUIO0, IPOEKTHOM U HCCIEA0BATEIbCKON e TEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHS 00y4eHUs B AaJIbHEHIIIEM;

DopMHPOBaHMSA KYJIbTYPbI 310POBbS

7) OCO3HAaHHA HCHHOCTHU XU3HU, OTBETCTBCHHOT'O OTHOICHHUA K CBOEMY 310POBBIO, YCTAHOBKH Ha
3J10pOBBI 00pa3 ’KU3HU, OCO3ZHAHUS MOCIEACTBUM U HETPUSATHUS BPEIHBIX MPUBbIUEK (YIIOTpeOIeHUs
QJIKOTOJIs, HAPKOTHKOB, KypEHHUs), HEOOXOIUMOCTH COOTFOZICHUS TTPaBuiI 0€30MMaCHOCTH TIPH OOPAIICHHH C

XUMHNYECKHNMMH BCIIECTBAMU B 6LITy n peaJ'IBHOI\/’I KHN3HH,

TpyaoBoro BoCnuTaHus
8) uHTepeca K MPaKTHUECKOMY U3YUCHUIO podeccuil U Tpy/a pa3InidHOro pojia, YBaKCHHE K TPYIY U



pe3ynbTaTam TPYAOBON JEeSTEIHLHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUN 10 XUMUH,
OCO3HAHHOTO BBIOOPA MHIMBUAYAIbHON TPAEKTOPUH MPOJOKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEITHON
poeCCHOHATILHOMN IEATEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH; TOTOBHOCTh aJJallTUPOBATHCS B
npodeccHoHaIbHOM cpene;

IKOJ0TrH4€CKOr0 BOCIMTAHUS

9) 9KOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOIICHHUS K MPUPOIC KaK HCTOYHUKY KH3HHU Ha 3eMiie, OCHOBE e
CYLIECTBOBAHMSI, MOHUMAHUSI LIEHHOCTH 3/I0pOBOT0 U 0e30macHoro odpasa )KM3HH, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U ICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS [IEHHOCTH COOIOACHHUS
MpaBWJI OE30MMACHOTO MOBECHMS PU pa0dOTE C BEIIECTBAMH, a TAK)XKE B CUTYaIUSAX, YTPOKAIOIIUX 3I0POBBIO
U SKU3HH JIIOJICH;

10) criocoOHOCTH MPUMEHSTH 3HAHUS, TTOJTydaeMble IPH U3YUCHUU XUMHKH, JIJISl PELICHHUS 3a71a4, CBA3aHHBIX
C OKpY>Karolle NpUPOJIHON CPENOM, TOBBILIEHUS YPOBHS 3KOJIOTHYECKOM KYJIbTYpPbl, OCO3HAHUS
I00AJIBHOTO XapaKkTepa KOJIOTHUECKUX MPOOIeM U MMyTel UX pelIeHUs: TOCPECTBOM METO/I0B XUMUU;

11) 5KOJIOTHYECKOTO MBIILICHHSI, YMEHHSI PYKOBOJICTBOBATHCSI UM B ITO3HABATEIbHON, KOMMYHHKATUBHOM 1

COLIMAJIBHOM ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISAIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHS
oOIIeHayYHbIE MOHATHSA (3aKOH, TEOPHs, IPUHIIUII, TUTIOTE3a, (PaKT, cucTeMa, mpoIecc, SKCIIEPUMEHT U Jp.),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHHUH U3
3TUX IIPEIMETOB POPMHUPOBATH MPECTABIECHUE O LIEIOCTHOW HAyYHOU KapTUHE MHUPA, U YHUBEPCAJIbHbIE
yueOHble AelCcTBU (II03HABATENIbHBIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), KOTOpPbIE 00ECIIEYNBAIOT
(opMHpOBaHKE TOTOBHOCTH K CAMOCTOSATEIbHOMY TUTAHUPOBAHUIO U OCYLECTBICHUIO YUeOHOM
NEATEIbHOCTH.

MertarnpeMeTHbIE pe3yIbTaThl OCBOCHHUS 00pa30BaTebHON MPOrpaMMBbl IO XUMUH OTPAXKatOT OBJIA/ICHUE
YHUBEPCAJIbHBIMU [103HABATEIbHBIMU ICUCTBUSAMHU, B TOM YHUCIIE:

ba3oBbIMH JIOTHYECKHUMU 1€l CTBUSIMH

1) yMeHHeM HCIOIb30BaTh TPUEMBI JIOTUYECKOTO MBIIUICHHS TIPU OCBOCHUY 3HAHHUI: PACKPBIBATh CMBICIT
XMUMHUYECKHUX MOHATUH (BBIAETATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABJINBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BATh MOHSTHUS JJIs1 O0ObSICHEHUS OTJCNIBHBIX (PAKTOB U SABJICHUI; BEIOMPATh OCHOBAHUS
U KpUTEPUH JUIS KJIacCU(PUKAIUN XMMUUYECKUX BEIECTB U XUMHUECKUX PEaKLUi; yCTaHABIMBATh NPUUHMHHO-
CJICZICTBEHHBIE CBSI3M MEX/1y 00BEKTaAMU U3YyUEHHSI; CTPOUTh JJOTMYECKHE PACCYKACHUS (MHIYKTUBHBIE,
JIeTyKTUBHBIE, TI0 aHAJIOTHH); JAETaTh BEIBOABI U 3aKIIOUEHUS;

2) yMEHUEM IPUMEHSTH B IPOIIECCE TTO3HAHMS TIOHSTHUS (IPEAMETHBIC U METaIpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCIIOIb3YEMbIE B XUMUH, TIPE0OPa30BhIBATE IIUPOKO MPUMEHsEMbIE B
XMUMHUU MOJIETTbHBIE TIPE/ICTaBICHUS — XUMHUYECKHUH 3HAaK (CUMBOJI JIEMEHTA), XUMHUEcKas popMmyIia u
ypaBHEHHE XUMUYECKOH peakini — MpH pelIeHUuH yueOHO-TI03HAaBAaTEeNbHBIX 3a/1a4; C Y4ETOM ITHX
MO/IEJIbHBIX MPEJICTaBICHHUH BBISBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU H3y4aeMbIX 00bEKTOB
— XMMHUYECKHX BEUIECTB U XUMUUECKHUX PEaKIIHii; BBIIBIATH O0IIHNE 3aKOHOMEPHOCTH, TPUUUHHO-
CJIE/ICTBEHHBIE CBSA3U U POTUBOPEUHSI B U3y4aEMbIX MPOLECCAX U SBICHUIX; IPEUIaraTb KpUTEPUH JUIS
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUNI; CAMOCTOSITENILHO BBIOMPATh CIIOCO0 pelieHus: yueOHoI
3a/1a4uM (CpaBHUBATh HECKOJIbKO BapUAHTOB PELICHUS], BHIOMpaTh HanOoJiee MOIXOIAIINN ¢ YIETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB);

Ba3oBbIMH HcCI€10BaATEIHLCKHUMH 1eHCTBUAMH



3) yMEeHHEM HCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, & TAKXKE B
Ka4ue€CTBC OCHOBHBI IJIs1 (l)OpMI/IpOBaHI/ISI THUIIOTE3bI 11O MPOBCPKE MPABUIIBHOCTU BbICKA3bIBACMbBIX Cy)KI[CHHﬁ;

4) npuoOpeTeHNe OMbITa M0 UIAHKPOBAHHUIO, OPTAaHU3AIMH U TPOBEICHUIO YICHUYECKUX IKCIIEPUMEHTOB!
yYMEHHE HaOII0IaTh 3a X0JI0M IPOIIecca, CAMOCTOATENBHO MPOTHO3UPOBATH €TI0 Pe3yNbTaT, (HOpMYyITHPOBAThH
O606IJ_I€HI/IH 1 BBIBOJIBI 11O pC3yJibTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICA0OBAaHHUA, COCTABIIATH OT4YET O
MpoJieITaHHOM padoTe;

PadoToii ¢ unpopmanmeit

5) yMeHueM BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH HH()OPMALIUIO PA3IMIHBIX BUIOB U (HOpM
IIPEICTaBICHMS], [T0JIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHASI IUTEPATypa XUMUUECKOTO
coJIepKaHus, CIIPaBOYHbIE 1oco0us, pecypcbl IHTepHETa); KpUTUYECKH OLIEHUBATh IPOTUBOPEUNBYIO U
HEJOCTOBEPHYIO HHPOPMAITHIO;

6) yMEeHHEM NPUMEHSTh Pa3JIMYHbIC METOBI M 3aIIPOCHI TP MOKMCKE M 0TOOpe HH(OpMALIUK U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX ISl BHITOJHEHHUS Y4eOHBIX U TIO3HABATENbHBIX 3a/1a4 Onpe-
JeNEHHOTO TUIIA; TPUOOPETEHUE OMBbITa B 00JaCTH UCIIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOI'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBLHYIO (POpMY IpesicTaBiIeHHsI HHPOPMALIMK U WILTIOCTPUPOBATh
peliaeMble 3a/1a4l HECTIOKHBIMH CXeMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpauku 1 ux
KOMOMHAIIUSIMH;

7) yMEHHUEM HCIIOJIb30BaTh U aHAJIM3UPOBATH B IIPOIIECCe YUCOHOH U UCCIIeI0BATEIbCKOM A TSIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBILIUIEHHOCTH, CEIbCKOTO X03SHCTBA M TPAHCIIOPTA HA COCTOSIHHE
OKpY>Karolle MPUPOJHON CPEbI;

YHuBepcalbHbBIMH KOMMYHHUKATUBHBIMH 1eHCTBUSIMU

8) yMeHuHeM 3a7aBaTh BOIPOCHI (B XOJ1€ TUATIOra H/WIH AUCKYCCHH) IO CYIIECTBY 00CYKIaeMOM TEMBbI,
(bopMyIHUpOBaTh CBOU MPEAJIOKEHUS OTHOCUTENBHO BBIMTOJIHEHUS TIPEIOKESHHOHN 3a1auu;

9) npuoOpeTeH e OMNbITa MPE3CHTAINN PE3YIbTATOB BHIOJHEHUS XUMHUECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTro OMBITA, JJA0OPATOPHOI PAOOTHI MO UCCIIEIOBAaHUIO CBOWCTB BEIIECTB, yYEOHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMMU TO3HABATEILHON M HCCIIEI0BATEIbCKOM
JeSITeIbHOCTH TIPH PEIICHNH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIINX UHTEPECOB U COTIIACOBAHUS
no3uiuil (00cykaeHus, 0OMeH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJMHAIIHS COBMECTHBIX IEHCTBUH,
ompe/ielIeHue KPUTEPHUEB 10 OIEHKE Ka4eCTBa BHIMOJHEHHON paOOThI U 1. );

YHuBepcaabHBIMH PEryJsiTHBHBIMU J€CTBUSIMU

11) yMeHHEM CaMOCTOSTEIBHO ONPEACIIATh EIH JACITEIbHOCTH, TUNITAHKPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITENLHOCTD, BEIOUpATh Hanboee
s dexTuBHBIC CTOCOOBI peIIeHUsT yUeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISITH HIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIN alrOPUTM JIEUCTBUM NP BHIMOJHEHUHU 33/IaHUM C YUETOM MOJTYUECHUS
HOBBIX 3HAHHUH 00 M3y4aeMbIX O0BEKTaX — BEIIECTBAX U PEAKIIHUSX; OIEHUBATH COOTBETCTBUE MMOTYYCHHOTO
pe3yJibTaTa 3asiBJICHHOM 1IENH;

12) yMeHUEeM UCTIOB30BATh U AaHAJTM3UPOBATh KOHTEKCTHI, TPE/IaracMbIe B YCIIOBUU 33 IaHHIA.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB 10 OCBOSHHUIO 0053aTE€ILHOTO CO/IEP)KaHUS, YCTAHOBJIEHHOTO TaHHOM
MIpUMEpPHOI pabodeil mporpaMMoii, BEIJENISIOT: OCBOCHHbBIE O0YUYaAIOUIMMUCS HAY4YHbIE 3HAHUS, YMEHUS U
CIOCOOBI ACUCTBUH, criennduyeckue A MpeAMETHON 00J1acTH «XUMUS», BUABI IEITEIbHOCTH 110
MOJTyYEHHIO HOBOT'O 3HAHMS, €r0 HHTEPIIPETAIMH, TIPEOOPa30BAHHUIO U IPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX U

HOBBIX CUTYyallUIX.



[TpenMeTHBIE pe3yNbTaThl OTPAXKAOT CPOPMUPOBAHHOCTD Yy O0YUAIOIIUXCS CAEAYIOIINX YMEHUMN:

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJIEKYJIa, XHMUYECKHH JIEMEHT, IPOCTOE
BELIECTBO, CII0)KHOE BEIIECTBO, CMECH (OJTHOPO/IHAS U HEOJJHOPO/IHAA), BAJICHTHOCTh, OTHOCUTEIbHAS
aTOMHAas U MOJIEKYJIIpHAsl Macca, KOJIMUYECTBO BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBast J10Jis
XHUMHYECKOT0 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00bEM, OKCH, KUCIIOTa, OCHOBAHHUE, COJIb,
3JIEKTPOOTPHUIIATEIBHOCTh, CTENICHh OKUCIICHUS, XUMUYECKasl PEaKLusl, KITacCUPUKAIMS PEaKIMii: peakuu
COEIMHEHMS, pEaKLIUU Pa3I0KEHNUs, PEaKIIMM 3aMELLEHUS], peakiuu 0OMeHa, 3K30- U SHA0TEPMUYECKUE
peakiuy; TerIoBoi 3(pekT peakuuu; Apo aToMa, JEKTPOHHBIN CIIOW aTOMa, aTOMHAasi OpOUTallb, pajnyc
aTOMa, XUMHUYECKas CBs3b, TOJIIPHAs U HENOJIIpHAsl KOBAJICHTHAs CBS3b, MOHHAS CBA3b, MOH, KATMOH, AHHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLIEHTHAsI KOHLIEHTPALUs) B PaCTBOPE;

2) unmocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHSITHI (CM. I1. 1) ¥ IPUMEHSTh ITH MOHATUS
IIPY OIIMCAHMHM BEILECTB U MX IIPEBPALICHU;

3) ucnonv306ames XUMUUECKYIO CUMBOJIUKY JUIsl COCTaBICHUS ()OPMYJT BEIIECTB U YPABHEHUH XUMHUYECKUX
peaKIuii;

4) onpedensimb BaJEHTHOCTh aTOMOB DJICMEHTOB B OMHAPHBIX COCJMHEHUSX; CTCIICHb OKUCICHUSI
3JIEMEHTOB B OMHAPHBIX COEMHEHUAX; IPUHAICKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHHH 110
(bopmynaM; BUJ XMMUYECKOH CBsI3U (KOBAJIEHTHAsI U MIOHHAs) B HEOPIraHUYECKUX COEIMHEHMSIX;

5) packpovieams cmoicn lepuomnueckoro 3akona J[. 1. MeHaeneeBa: 1eMOHCTPUPOBATh TOHMMAaHHUE
IIEPUOIMYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB OT UX IOJ0KeHus B [leproanyeckoin
CUCTEME; 3aKOHOB COXPaHEHMsI MAaCChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHMUSI,
3aKOHa ABOTaJ[p0; ONHMCHIBATh U XapaKTepu30BaTh TadIuuHyo Gopmy Ileproamueckoii CUCTEMBI
XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «rjaBHas noArpymnmna (A-rpynna)» u «mnodoyHas noarpymnmna (b-
TPYIIa)», Majble U OOJIBIINE IEPHOBI; COOTHOCUTH 0003HAUEHHSI, KOTOPBIE UMEIOTCS B TaOJIHIIe
«Ilepuognyeckas cucreMa XuMudecknx anemeHToB . M. MenaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3aps si/ipa, 0011ee YHUCII0 AIEKTPOHOB U
pacnpeesieHue UX 10 IEKTPOHHBIM CIIOSIM);

6) rraccuguyuposams XAMUIECKUE HIIEMEHTHI; HEOPTaHWYECKUE BEIIECTBA; XUMUYECKUE PeakIuu (1o
YHCIIy U COCTAaBY YYacTBYIOIIMX B PEAKLIUU BEUIECTB, [0 TETJIOBOMY 3D (DEKTY);

7) xapakmepuzosams (Onucviéams) OOIINE XUMUUECKHUE CBONCTBA BEIIECTB Pa3IUYHBIX KJIACCOB,
MIOATBEP>K/1asl ONMCaHUE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUM;

8) npoecnosuposams CBOWCTBA BEIIECTB B 3aBUCMOCTH OT UX KQUECTBEHHOTO COCTaBa; BO3MOYKHOCTH
MPOTEKAaHNS XUMUYECKUX MPEBPALLIEHUN B Pa3INUHbIX YCIOBUSX;

9) ebiuuCIAMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO H MOJISIPHYEO MacChI BEIIIECTB; MACCOBYIO JIOJTO
XUMHUYECKOT0 3JIeMeHTa 1o (opMylie COeTMHEHUS; MAaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE; MPOBOIUTH
pacuéTel 10 ypaBHEHUIO XMMUYECKOM peakiuu;

10) npumensimsb OCHOBHBIE OTIEPAIIH MBICITUTEIBHON IESTEIPHOCTH — aHAJIM3 U CHHTE3, CPABHEHHE,
0000111eHrEe, CUCTEeMATH3aIINI0, KJIacCU(UKAIUIO, BHIIBICHNE IPUUYNHHO-CIIEACTBEHHBIX CBA3EH — /ISt
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUECKUX PEAKLINi; €CTECTBEHHO-HAYyYHbIE METO/IbI TO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJICIMPOBAaHUE, SIKCIIEPUMEHT (peasibHbI U MBICIICHHBIH );

11) crneoosamsb npaBuIIaM NMOJIH30BAHHUS XUMHUYECKOI OCYI0H 1 1aOOpaTOpHBIM 000PYIOBAaHHEM, a TAKKE
npaBuIaM oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBHH C MHCTPYKIHUSMHU I10 BBITIOJIHEHUIO JJA0OPATOPHBIX
XMUMUYECKHUX OIBITOB I10 MMOJYYEHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOJOPOIa U KUCIOPO/a),
IIPUTOTOBJIEHUIO PACTBOPOB C ONIPENEIEHHON MAaCCOBOM J0JI€M paCTBOPEHHOTO BELECTBA; IUIAHUPOBAThH U
IIPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEN0YEH U KUCIIOT C TIOMOILBIO
MH/IUKATOPOB (JIaKMYyC, (PeHOIPTATICHH, METUIOPAHXK U JP.).



TEMATHYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHHMe pa3ieioB M TeM IPOrpaMMbl KoamnuecTBo yacos Jara Buasl Buasl, popmbl JJIeKTpOHHbBIE (I (PPOBBIE)
n/n H3YYeHMsl | JeSITeJIbHOCTH | KOHTPOJIs ofpa3oBaTe/IbHbIE Pecypchbl
BCEro [ KOHTPOJIbLHBbIE NpaKTHYeCKHe
padoTsI paéoTbI

Paszzen 1. TlepBonayaibHble XHMHYECKHE MOHATHS
1.1. | Xumus — BaxkHast 00,1aCTh €CTECTBO3HAHNUS U MPAKTHYIECKOI eI TeTbHOCTH 5

yeJioBeKa
1.2. | BemecrBa 15

M XHMHYeCKHe PeaKInu
Hroro no pazaeny 20
Paznen 2. BaskHeiilne npeacTaBuTe M HEOPraHHYECKHX BeIleCTB
2.1. | Bo3nyx. Kucsiopoa. Ionsitue 06 okcupax 5
2.2. | Boaxopon. 5

TloHsITHE 0 KMCJIOTAX U COJIAX
2.3. | KosmmuecTBeHHbIE OTHOIIEHUSI B XHMUHU 4
2.4. | Bona. PacrBopsl. IlonsiTHe 06 0OCHOBaHHUSIX 5
2.5. | OcHoBHBIE KIaCCHI HEOPTAHNIECKUX 11

COoeJUHEeHU I
Hroro o pa3zaeny 30

CTpoemle aToMOB. XHMHYecKasi ¢BsA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE peaxkuuu

Paszzen 3. Tlepnoanueckuii 3akon u Iepuoanyeckas cucreMa Xumu4yeckux djieMentos /1. . Menaeneesa.

3.1. | Mepuoanyeckuii 3axoH u [leproauyeckast cuUCTeMa XHMHYECKHX JIEMEHTOB 7

JI. 1. MenpeiieeBa. CTpoeHue aTomMa
3.2. | Xumuueckas cBsizb. OKHCINTETHLHO-BOCCTAHOBUTEbHbBIE PEaAKIIMH 8
Hroro no pa3zaeny: 15
PesepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 7




KaﬂeﬂuapHO-TeMaaneCKoe IVIAHUPOBAHUE 110 XUMHUHU

8 kJacc
Neni/m Tema ypoka Hara
ILIAH. | (paxr.

Pa3nena 1. OcHOBHBbIE MOHATHSA XUMUH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX NMPeICTABIEHUI)
1 ITpeamer xuMuu. XuMHS KaK 4acTh €CTECTBO3HAHUSA. BemecrBa u ux | 1 05.09

CBONCTBA.
2 Mertoapl TO3HAHUS B XUMUU: HAOIIOACHUE, SKCIICPUMEHT 1| 07.09
3 | lpakruueckas padora Nel.llpaBuia TeXHUKH O€30MIACHOCTH IPH 12.09

pabote B xumuueckoM kabuHeTe. O3HaKOMIICHUE C JTAOOPAaTOPHBIM

o0opymoBaHuEM.

4 Yucrtsle BemecTBa U cMecu. CriocoObl pasaesieHus cMecei 1| 14.09

5 IpakTuueckas pagora Ne 2.Ounictka 3arps3HeHHON moBapennoi | 1 | 19.09
COJIH.

6 DU3NYECKUE U XUMUYECKUE SIBJICHUS. XMMHUUYECKHUE PEAKLIUU 1| 21.09

7 ATOMBI U MOJICKYJIbI, HOHBI. 1] 26.09

8 BemectBa  MONEKYJNSIPHOTO ¥ HEMOJEKYJISIPHOTO  CTPOCHHSI. 28.09
Kpucrannuueckue pemerku. 1

9 ITpocTeie U CIIOXKHBIC BeEHIECTBA. XHUMHUYECKUN 3aeMeHT. 3Haku | 1 | 03.10
XUMHYECKHX 37IeMeHTOB. OTHOCUTEIIbHAS aTOMHAsI Macca.

10 3aKOH IMOCTOSIHCTBA COCTaBa BeHIECTB. XuMHuyeckue Qopmynsr. | 1 05.10
OTHOcHTETbHAS MOJICKYJISIPHAS Macca.

11 MaccoBas 10711 XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH. 1| 10.10

12 BaneHTHOCTS. 11210

13 ATOMHO-MOJIEKYJISIPHOE yueHHe. 3aKOH COXpaHEHHUs Macchl BemecTs. | 1 | 17.10

14 XHWMHYECKUE YPAaBHEHHUs. TUIIBI XUMHYECKUX PEAKLIUN 11910

15 IToBropenue u 060611eHue 10 TeMe «IlepBoHavanbHbIe XUMUUeckue | 1 | 24.10
TTOHSTHS

16 KontpoabHasi padora Nel mo Teme: «IlepBoHavanbhbie | 1 | 26.10
XUMHYCCKHUE TIOHSATHSD?.

17 Kucnopon, ero o0miass XxapakTepucTUKa ¥ HaxXoKJIeHUe B mpupoze. | 1 09.11
[Tosrydenune kucinopoa u ero Gu3nIecKue CBOHCTBA

18 Xumudeckue cBoiictBa  kucimopoma. Oxcuapl.  [Ipumenenwme. | 1 14.11
KpyroBopot kuciopoia B mpupo/ie.

19 IIpakTnueckas padora Ne3. [lonydyeHue 1 cBONCTBA KUCIOPOA. 1 16.11

20 Bosmyx m ero cocraB.  3ammTa atMocdepHOro Bo3ayxa oT | 1 2111
3arpsiI3HEHUS.

21 Bomopos, ero obmias xapakTepucTHKa W HaxXOKiAeHue B mpupoze. | 1 2311
[Tonyuyenne Bomopoma u erodusmveckue CcBOHCTBA. Mepbl
0€30MacHOCTH P paboTe ¢ BOIOPOAOM

22 Xumuueckue cBoiicta Bojopoaa. [Ipumenenue. 1 28.11

23 IIpakTnyeckas paGora Ned. «[lomyuenne Bogopoma u | 1 30.11
WCCIIETOBAaHKE €r0 CBOMCTBY

24 Boga. Metoas! onpeneneHus cocTaBa BOAbI - aHaMu3 U cuHTe3. Boga | 1 05.12
B IIPHPOJIC M CITOCOOBI €€ OYMCTKHU. Adpariysi BOIBL.

25 ®uU3NYECKNE U XUMUYECKHE CBOMCTBA BOMIbI. [ [puMeHeHune Boibl 1 07.12

26 Boga — pactBopurens. PactBopsl. HackleHHbie 1 HeHACHIIIEHHBIE | 1 12.12
pacTBopbl. PacTBOPUMOCTH BEIIECTB B BO/IE.

27 MaccoBas 10711 paCTBOPEHHOTO BEIIECTBA. 1 14.12

28 Pemenne pacdyetHbix 3ama4y «HaxoxaeHue MacCOBOM 0K PACTBOPEHHOTO 1 19.12
BEHOICCTBA B paCTBOPE. Brruncnenue Mmacchl PaACTBOPCHHOT'O BEUICCTBA W BOABI 1A
IIPUTOTOBJICHUS PaCTBOPA OIIPEIEICHHON KOHLIEHTPALIMI

29 | IlpakTuyeckas pagora NeS.IlpuroroBieHue pacTBOpoB coieid ¢ | 1 21.12
OIPEJIETICHHON MacCOBOM JI0JIEH PACTBOPEHHOI'O BEILECTBA

30 [ToBTOpenue u 06061eHue o TeMaMm «Kucinopoa»,«Bomgopoay, 1 26.12
«Bopa. PactBopb».




31 KontpoabHasi padora Ne2 mo temam: «Kucimopoa», «Bomopony», | 1 28.12
«Bopa. PactBopbI».
32 Mousb — ennHuLA KOJIMYeCTBA BelecTBa. MoiisipHas macca. 1 09.01
33 Boruncnenus no XuMH4eCKUM YPaBHEHHSIM. 1 11.01
34 3akoH ABoraapo. MonspHbIid 00beM ra3oB. 1 16.01
35 OTHOcHTENbHAS IIOTHOCTD I'a30B. 1 18.01
36 OOBeMHbBIE OTHOIIECHHS Ta30B MIPU XUMUYECKUX PEAKIIHSIX. 1 23.01
37 Oxcunpl: kmaccupuKanus, HOMEHKJIATypa, CBOWCTBA, MoiydeHue, | 1 25.01
pPUMCHEHHE.
38 I'mapoxcuapl.  OcHOBaHMS:  KJIacCH(pUKaNMs, HOMEHKIarypa, | 1 30.01
MOJTyYCHHUE.
39 XUMHUECKHE CBOMCTBA OCHOBaHWi. Peakius Heirpamusamun. | 1 01.02
Oxpacka HMHIMKATOpPOB B IIEJIOYHONM WM HEUTpaJbHOW cpenax.
IIpuMeHeHre OCHOBaHUM.
40 AmdoTepHbIe OKCHIBI U THAPOKCHIBL. 1 06.01
08.02
41 Kucnorsl. CocraB. Knaccudukanus. Homenknatypa. Ilomydenume | 1 13.02
KHCIIOT
42 XUMHYECKUE CBOMCTBA KUCIIOT 1 15.02
43 Comu. Knaccudukamnus. Homenknarypa. Crioco0b! moydenust coneit | 1 20.02
44 CsoiicTBa cosnei 1 22.02
45 ['eneTrueckas CBsI3b MEX/y OCHOBHBIMH KJIACCAMH HEOpraHuveckux | 1 21.02
COCIMHEHU I
46 IIpakTuyeckas padora Ne6.PerieHrne SKCIIEpUMEHTANBHBIX 3a1ad | 1 01.03
1o TeMe «OCHOBHBIC KJIACCHI HEOPTaHUYECKUX COCTUHEHHI
47 [ToBTOpenne wu o0000menue mo Teme «Baxkueihmme wimaces! | 1 06.03
HEOPTraHUYECKUX COCTUHCHUIY
48 Koutpoabnass padora Ne3 mno Tteme: «OcHoBHBIE Kiaccel | 1 13.03
HEOPTaHUYECKUX COCIMHEHUI.
49 Knaccudpukanus xumudeckux snemeHToB. [loHstne o rpymmax | 1 15.03
CXOJIHBIX 3JIEMEHTOB.
50 [Tepuonnueckuii 3akon /1. 1. Menaeneesa 1 20.03
51 [lepuonuyeckass TabmuIa XUMHUYECKHX JJIEMEHTOB (KOopoTkas | 1 22.03
¢dbopma): A- u b-rpynisl, nepuosl.
52-53 | Ctpoenue atoma. CocTaB aTOMHBIX siaep. M3otombl. Xumuueckuit | 2 03.04
9JIEMEHT - BHJI aTOMa C OJMHAKOBBIM 3apsIJIOM sIpa 05.04
54-55 | PacmionoskeHue  JJEKTPOHOB 1O  DHEPreTHYECKHM  YpOBHsIM. | 1 10.04
CoBpeMeHHas GOPMYIHPOBKA HEPHOIMIECKOTO 3aKOHA 12.04
56 3HaueHue mepuoandeckoro 3akoHa. Hayunwie moctmxenus I U. | 1 17.04
Menneneena
57 [ToBropenue u o606menue mo Tteme: llepmomuueckuit 3akoH u | 1 19.04
MepruoaNYECcKas cucremMa XumMnuieckux 3yemeHToB /. 1. Menneneena.
Crpoenue aToma.
58 DJIEKTPOOTPHULIATENTBHOCTh XUMUUYECKUX IJIEMEHTOB 1 24.04
59 KoBanenrtHas cBs3b. [lonsipHast ¥ HemonsipHasi KOBaJIEHTHbIE CBs3M | 1 26.04
HNonnas cBs3b
60-61 | BamentHocTh U cTemeHb okucineHus. IlpaBuna ompenenenus | 2 03.05
CTeTieHel OKHCIIEHHUS DITEMEHTOB 10.05
62-63 | OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE PEAKIIHN 2 15.05
17.05
64 | IloBropenne u o0000menne mo Teme: «CTpoeHue BemiecTs. | 1 22.05
XHUMUYECKas CBSI3b»
65 KonTtpoabnas padora Ned no remam: «[leproauueckuii 3akoH U epuoandecKas cucrema | 24.05
xumuudeckux snemeHToB JI. M. Mengeneesa. Crpoenue aroma. CTpoeHHE BELIECTB.
XUMHYECKast CBA3b)»
66-68 | PesepB . OO0o0OmIeHME, cHCTeMaTH3alUsi W KOPPEKUUs 3HaHWW | 2 29.05
yJaluxcs 3a Kypc XuMHH 8 Kiacca 31.05
UTOTO | 68




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

Xummusi. 8 knacc/Pymsutuc I'.E., ®enpaman @.I'., Akiimoneprnoe obmiectBo «M3aarenbetBo «IIpocBemnienney;
BBenute cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI U1 YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLHECCA

YYEBHOE OBOPY/JIOBAHUE

OBOPYJIOBAHMUE JJ151 MIPOBEJEHUS TABOPATOPHBIX, IPAKTUYECKHUX PABOT,
NTEMOHCTPALIUN






