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HHOACHUTEJIBHAA 3AIINCKA

Paboyas nporpamma mo XxuMuu ais o0ydaromuxcs § KIaccoB cOCTaBlieHa Ha OCHOBE TpeboBaHMit K
pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTeNIbHOM MporpamMmbl OCHOBHOTO 00IIero oOpazoBaHus,
MpeCTaBICHHBIX B DeepaibHOM rOCY/IapCTBEHHOM 00pa30BaTeIbHOM CTaHAApPTE OCHOBHOTO OOIIEro
oOpa3oBanus, ¢ y4€TOM pacHpeleNEHHBIX 10 KjaccaM IPOBEpSEMBIX TPEeOOBaHUI K pe3ylbTaTam
OCBOEHHMSI OCHOBHOUM 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsS M DJIEMEHTOB
COJIepKaHUs, MPEJCTABICHHBIX B YHHUBEPCATHHOM KOAM(DUKATOpE MO XWMHUHM, a TAaKKe Ha OCHOBE
[IpumepHoil mporpaMMbl BOCHMTaHHSA OOYYarOIIMXCS MpPU IOJYYEHMHM OCHOBHOIO 0OIIEro
oOpazoBanuss u cydéroM KoHnenmuu nmnpenojgaBaHusi ydeOHOro mpeamera  «XHUMHS B
00pa30BaTeNbHBIX Oopra"usanusax Poccniickoi Penepannn, pean3yrOINX OCHOBHBIE

o61eo6paszoBaTenbHbIe Tporpammel (yTB. Pemennem Komnernn Munnpocsenienust Poccuu, mpoTokosn
ot 03.12.2019 N IIK-4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMUS»

Bxnaxg ydeOHoro mpeamera «XuMus» B JIOCTHIKEHHE IIeJIed OCHOBHOTO 00mero oOpa3oBaHUs
00yCIIOBJIEH BO MHOTOM 3HAUY€HUEM XMMUYECKOM HAyKU B MO3HAHWHU 3aKOHOB MPHUPOJBI, B Pa3BUTHHU
MIPOM3BOIUTENBHBIX CHJI 00IIECTBA U CO3/TaHUU HOBOM 0a3bl MaTepuabHOMN KyIbTYpHI.

XUMUS KaK DJIEMEHT CHCTEMbI €CTECTBEHHBIX HayK PacpOCTpaHUIa CBOE BIUSHUE HA BCe 00JaCTH
YeJIOBEYCCKOTO CYIIECTBOBAHMS, 3a/1ajla HOBOE BHJICHUE MHpA, CTajla HEOTHhEMJIEMBIM KOMITOHECHTOM
MHUPOBOH KyJIbTYpbl, HEOOXOAUMBIM YCIOBUEM >KM3HH OOIIECTBA: 3HAHUE XUMUU CIIY>KUT OCHOBOM st
(dhopMHUpOBaHMSI MHPOBO33PEHUS YEJIOBEKA, €ro MpeACTaBlIEHUN O MaTepUaJIbHOM EIUHCTBE MHUpA;
BAXKHYIO POJIb UTPAIOT POPMHUpPYEMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILIEHUAX YHEPTUU U 00
SBOJIIOIIMY BEIIECTB B MPUPOJIC; COBPEMEHHAs XUMUS HalpaBjeHa Ha pelleHre ri100albHbIX Mpobiem
YCTOWYMBOTO PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPre€TUUYECKOM, MUILEBOM U SKOJOTHYECKOU
0€301acHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

B ycnoBusix Bo3pacTtaromiero 3HaueHusi XMMUU B )KM3HU OOIECTBA CYLIECTBEHHO MOBBICUIIACH POJIb
XMUMHUYECKOTO 00pa3zoBaHus. B maHe conpanu3ainuy oOHO SBJSETCS OJJTHUM U3 YCIOBUM (OpMUPOBaHUS
MHTEJUJIEKTa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHUE 3HAHUSI HEOOXO0 MBI JUIsl IpUoOpeTeHUsl 00IIEKYIbTYPHOTO
YpOBHS, TO3BOJISIOLIEIO YBEPEHHO TPYAUTHCA B COIMYME U OTBETCTBEHHO YYacTBOBAaTh B
MHOTOOOpa3HOM KM3HU OOILeCTBa, A OCO3HAHHS BAXKHOCTH Pa3yMHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U 3/I0POBBIO IPYTUX, K OKpYKaIoLIeH MPUPOTHON cpene, A TPaMOTHOTO MOBEACHUS IpU
WCI0JIb30BAHUU PA3IUYHBIX MAaTEPUAIOB U XUMUYECKHX BEIIECTB B IOBCETHEBHOM KU3HU.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOW WIKOJIE SIBISiETCS 0a30BBIM IO OTHOIICHHUIO K CHUCTEME
obmiero xumuyeckoro obOpazoBanus. [IoaToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealu3yeT
npucylue oOleMy XUMUYECKOMY OOpa30BaHUIO KIIOUEBBIE IIEHHOCTH, KOTOpPBIE OTPa)KaloT
rocy/lapCTBeHHbIE, OOIECTBEHHBIE U UHIUBUIYAIbHBIC MTOTPEOHOCTH. DTUM OMPEIENAeTCS CYIIHOCTh
oOuieit crpateruu oOy4ueHus, BOCIIUTAHUS U PA3BUTHS 00yJaIOMINXCS CPeICTBAMHU y4EeOHOTO MpeaMeTa
«XHAMUSI».

N3yuenne mnpenmera: 1) cHnocoOCTBYeT peanu3allii BO3MOKHOCTEH Ui CamMOpa3BUTUS H
(dbopMHUpOBaHUS KYJABTYPBI TUYHOCTH, €€ 00IIel 1 PyHKIIMOHAIBHON TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B
(dhopMHUpOBaHKE MBIIIUICHUS H TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOSITETHHON
y4eOHOM AeATeTbHOCTH, SKCIEPHUMEHTAIbHBIX U HCCIEI0BATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak
B MMOBCETHEBHON KU3HU, TaK U B MPOPECCHOHANBHON AeATeNbHOCTH; 3) 3HAKOMUT CO crenuduxon
HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIAa HA €IMHCTBO MPUPOJIBI U YEIOBEKA,
SIBJISIETCS. OTBETCTBEHHBIM 3TAroM B (GOPMHUPOBAHUN €CTECTBEHHO-HAYYHOW TPAMOTHOCTH MOJAPOCTKOB;
4) crocoOCTBYeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K
MIPHUPOJIe, K YEIIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJOTHYECKOE 00pa30oBaHKe IKOJIBHUKOB.



Ha3Banubie HampaBieHHss B OOy4eHHM XUMHUH OOECIEUMBAIOTCA CIEHU(PHKONW COACpKaHHS
IIpeIMeTa, KOTOPBIN SBJISIETCA MEAarornyecky aJaliTAPOBAHHBIM OTpaK€HUEM 0a30BOM HayKH XUMUU
Ha OIIPEIEIEHHOM JTare €€ pa3BUTU.

Kypc Xxumum OCHOBHOW WIKOJIBI OpPUEHTHPOBAH HA OCBOEGHHE OOY4YalOLIMMUCS OCHOB
HEOPraHU4eCKON XMMHU U HEKOTOPBIX MOHATUH M CBEACHUI 00 OTIENBHBIX 00bEKTaX OPraHuYecKO
XUMHH.

Crpykrypa cojnepkaHus IpeaMera c(opMHpoBaHa Ha OCHOBE CHUCTEMHOIO IMOJIXOAAa K €ro
n3zyuenuto. CopeprkaHue CKIAbIBA€TCS U3 CUCTEMbI MOHATUN O XUMUYECKOM AJIEMEHTE U BEIECTBE U
CHCTEMBI TOHSTUH O XMMHUYECKOH peakuuu. O0€ STH CHUCTEMBl CTPYKTYPHO OpPraHH30BaHBI IO
IIPUHLNITY [TOCIEA0BATEIBHOIO Pa3BUTHsI 3HAHUN Ha OCHOBE TEOPETUYECKUX IIPEICTABICHUN PAa3HOIO
YPOBHS:  aTOMHO-MOJIEKYJISIDHOTO ~ y4€HMSI Kak OCHOBBI BCErO  €CTECTBO3HAHHUs, YPOBHS
[Tepnoanueckoro 3akoHa [I. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMUH, YYEHHUS O CTPOEHUU aTOMa
U XUMUYECKOW CBS3M, MPEICTABICHUN 00 3JEKTPOJUTHUECKON IMCCOLMALMU BELIECTB B pacTBOpax.
Teopernueckne 3HaHHUS PACCMATPHUBAKOTCS HA OCHOBE SMIIMPHYECKH IOJYYEHHBIX M OCMBICICHHBIX
(akToOB, pa3BUBAIOTCA IOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JApPYromy, BBINOJHAS (YHKIIUU
0O0BSICHEHUS U MPOrHO3UPOBAHMS CBOMCTB, CTPOCHUS U BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U
MTOJTY4YEHUS U3y4aeMbIX BEIIECTB.

Takas  opraHumzanus cojAepKaHHS Kypca  CHOCOOCTBYET  IpPEACTaBICHUI0  XUMHUYECKOU
COCTABJISIOIIEH HAydyHOM KapTUHbI MHpa B JIOTMKE €€ CHUCTEeMHOM npupoasl. Tem cambiM
obOecrieunBaeTcss BO3MOKHOCTh (OPMHUPOBaHMSI y OOYYAlONIMXCS I[IEHHOCTHOTO OTHOIIEHUS K
Hay4YHOMY 3HAHHIO U METOJaM MO3HaHUs B HayKe. BaKHO Takke 3aMETUTh, 4YTO OCBOCHHUE COJIEPKAHMS
Kypca IMPOUCXOOUT C NPHUBJICYCHHEM 3HAHMM M3 paHee M3Y4YEHHBIX KypcoB: «OKpyXKaromuid MHp»,
«buomnorus. 5—7 xnacce» n «Pu3nka. 7 Kaace».

HEJA U3YYEHUS YYEBHOT'O IPEJIMETA «XUMMUS»

K HampaBneHHIO MEpBOCTENEHHON 3HAYMMOCTH IIPU peaau3aluu 00pa3oBaTENbHBIX (PYHKIIHI
npeaMera «XUMHUS» TPAAUIIMOHHO OTHOCIT (POPMHUpOBaHHE 3HAHMM OCHOB XMMHYECKONW HAyKH Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOW NEATEIHHOCTH 4YeJOBeKa M KaK OJHOrO W3
KOMIIOHEHTOB MHPOBOW KYJNbTYypbl. 3agada MpeaMeTa COCTOMT B (OPMUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUM — BaKHEUIIMX (PAKTOB, MOHATHUN, 3aKOHOB M TEOPETHUYECKHUX IOJIONKEHHH,
JOCTYIHBIX 0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, sI3bIKa HayKH, 3HAaHU O HAyYHBIX METOJax
W3YYEHHUS BEIIECTB M XMMHMUYECKUX PpEeaklUid, a Takke B (HOPMHUPOBAHMM M DPA3BUTHH yYMEHUH U
CHOCO0OB /I€ATEIbHOCTH, CBSA3aHHBIX C MJIAHUPOBAHUEM, HAOIIOJCHIUEM U MPOBEICHUEM XUMHUYECKOTO
SKCIIEPUMEHTa, COOJIIOJICHUEM TMpaBuil 0e30MacHOro oOpallleHHs C BEIIeCTBaMHU B IOBCEIHEBHOMN
KU3HU.

Hapsiny ¢ 3TuM 1enu u3ydeHus mpeaMeTa B IporpaMMme YTOUHEHBI U CKOPPEKTHPOBAHBI C yYETOM
HOBBIX IMPHOPHUTETOB B CHUCTEME OCHOBHOIO o0miero obpaszoBanusi. CerogHs B oOpa3zoBaHuM 0c000
3HAYUMOM MPU3HAETCS HANPABIEHHOCTh OOYyUeHHsS Ha pa3BUTUE M CaMOPa3BUTUE JIMYHOCTH,
dbopmupoBanue e€ UHTEIIEKTa U o0mIeil KynbTypbl. OOyueHue YMEHHIO YYUThCS U MPOJOJIKATh CBOE
o0pa3oBaHHE CaMOCTOSATEIHHO CTAHOBUTCS OJTHOM M3 BaKHEUIINX (GYHKIHMHA y4eOHBIX MPEIMETOB.

B cBs13u ¢ 3TUM Mpu U3ydeHUU MpeIMeTa B OCHOBHOM IIKOJIE TOMUHHUPYIOIIee 3HaYeHUE TPUoOpenu
TaKue 1eJH, KaK:

¢dbopMUpOBaHHE UHTEUIEKTyalbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELICHUH, CIIOCOOHOM aJanTHpOBATHCS K OBICTPO
MEHSIOIIHUMCS YCIIOBUSIM JKU3HU;

HaNpaBJICHHOCTh OOYYEHHUS Ha CUCTEMAaTHYecKoe NpUOOIIEHHE Yy4alluXcsd K CaMOCTOSITEIbHON
MO3HABATENbHON JIeATENbHOCTH, HAYYHBIM MeETOJaM I03HaHMA, (POPMHUPYIOIIUM MOTUBALUIO H
pa3BUTHE CIIOCOOHOCTEH K XUMUU;

o0ecrieyeHne yCIOBHi, CIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YUYaIOIIMMUCS OTMbITa pa3HOOOpa3HOU
NEATeNbHOCTH, TO3HAaHMS M CAaMOIO3HAHMs, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMIT),
HMEIOIINX YHUBEPCATbHOE 3HAUEHUE JUI Pa3IMYHbIX BUJIOB JI€STEIBHOCTH;



¢dopmupoBaHue yMEHHH OOBSCHATH M OLEHHMBATH SIBJICHUS OKPYXKAIOIIETO MHpa Ha OCHOBaHHMHU
3HAHUM U OIIBITA, IOJIyYEHHBIX IIPU U3YUYEHUU XUMUU;

dopmupoBanue y OOydYaIOUIMXCS TYMAHUCTUYECKUX OTHOIICHWH, TOHUMAaHHUA LIEHHOCTH
XUMUYECKUX 3HAHUH JUIS BBIPAOOTKU SKOJIOTHYECKH 1€JIeCO00pa3HOTO MOBEICHHS B OBITY U TPYIOBOM
JESITEILHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAIOIIEH PUPOJHON CpEIbl;

pa3BUTHE MOTHBAIMU K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCTIUTAHHIO HA OCHOBE
YCBOGHHUS OOIIEYETIOBEYECKHX IIEHHOCTEW, TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY mTpoduis u
HaIPaBJIEHHOCTH JAJIbHEUIIETO 00yUEeHMUSI.

COJAEPKAHUE YYEBHOT' O IPEJIMETA

IlepBoHaya/IbHbIE XMMUYECKHE MOHSITHUS

[Ipenmer xumuu. Posib xumMum B KU3HM 4esioBeka. Tena u BemecrBa. dDu3znueckue CBOWCTBA
BEILIECTB. ArperaTHoe cocTosHue BemiecTB. [loHsATHE O MeTojax MO3HaHWS B XUMUU. XHUMHS B
cucreMme Hayk. Huctsle BemecTBa u cmecu. CriocoObl pa3iesieHns cMecei.

ATOMBI U MoOJIeKyJbl. XUMHUYECKHUE 31eMeHThl. CHMBOJIBI XUMHUYECKHX 3JIeMEeHTOB. IlpocThie u
CJIOXHBIE BEIIeCTBa. ATOMHO-MOJIEKYJSIPHOE YUEHHUE.

Xumunyeckas ¢popmyina. BaqeHTHOCT, aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTB. OTHOcUTENbHAsE aTOMHas Macca. OTHOCUTeNbHas MoOJIeKyJsipHas Macca. MaccoBast J1oJist
XMUMHUYECKOTO 2JIEMEHTAa B COETUHEHUH.

Ou3nyeckue U XUMUYECKHE SIBICHUS. XUMUYECKas peaklus U e€ MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BeleCTB. XHMMHUYecKkue ypaBHeHMs. Kiaccudukanus XMMHUYECKUX peakiuil (coeanHeHus,
pasnoKeHus1, 3aMeleHNs, 0OOMEHA).

XWMHUYECKUN OSKCIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOW TIOCYIOW, C TpaBWiamMu padOTHl B
naboparopur U TpuéMaMu oOpaleHus ¢ J1abopaTopHBIM 00OpPYTOBAHUEM; M3y4€HHWE W OIHCAHHE
(bM3UYECKUX CBOWMCTB 0OpaslloB HEOPTaHMYECKHX BEIIECTB; HaOMIOJeHUE (U3UYECKUX (ITUIABIICHHE
BOCKa, TasiHHE JIbJIa, pacTHpaHUE caxapa B CTYNKE, KUIIEHHWE M KOHACHCAIUs BOJbI) U XUMUYECKHX
(ropeHue cBe4M, MPOKATWBAHUE MEIHOW MPOBOJIOKH, B3aMMOJCUCTBUE MeENa C KHCIIOTOW) SIBICHHM,
HaOO/IeHNe W OMNHCaHWE TNPU3HAKOB MPOTEKAaHUS XUMHUYECKHX peakuuid (paslokeHue caxapa,
B3aUMO/ICHICTBUE CEPHOI KHUCJIOTHI C XJOpUAOM Oapus, pasioxkenue ruapokcuaa menu(ll) mpu
HarpeBaHuH, B3auMoielicTBUE Xemne3a ¢ pactBopoM coiu Meau(Il)); uzyuenue cnoco6oB pazaeneHus
cMeceil (C NOMOIIbIO MarHuTa, (pUIBTpPOBaHWE, BBIIAPUBAHHUE, AUCTUIULSILMSI, XpomaTtorpadus),
MIPOBEJICHUE OYUCTKU MOBAPEHHOW COJIM; HAOMIOJEHUE U OMHCAaHUE PE3ylIbTaTOB MPOBEJICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl; CO3/IaHUE MO/IENIel MOJIEKYI (IIIapOCTEPKHEBBIX).

BaxuHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cMmeck razoB. CoctaB Boznyxa. Kuciaopon — 5dlIeMEHT M MPOCTOE BEUIECTBO.
Haxoxpaenue kuciopona B mpupoje, (U3NYECKHE U XUMUYECKHE CBONCTBA (pPEaKkIUH TOPEHHS).
Oxcugnpl. Ilpumenenune kucnopona. CrocoObl MoyueHUss Kuciaopoaa B jaboparopun U
npoMelieHHocTu.  KpyroBopoT kucinopona B mpupoae. O30H — amioTpomnHas MoAu(UKALUS
KHCTIOpO/Ia.

TennoBoii ahpexkT XumMuveckoi peakiui, TePMOXUMUYECKIE YPaBHEHHUS, K30~ U SHAOTEPMUUYECKUE
peakiuu. ToruMBO: Yroiab M MeTaH. 3arpsi3HEHHE BO3[yXa, YCUJICHHE MapHUKOBOTO 3(¢eKTa,
paspylLieHHe 030HOBOTO CJIOS.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxaeHue Bojopoja B mpupoje, (usndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

KomnuectBo BemectBa. Monb. MousipHas macca. 3akoH ABoraapo. MonsipHelii 00bEM ra30B.
PacuéTrel N0 XUMHUYECKUM YpPAaBHEHHUSIM.

dusnueckue cBoricTBa BoJbl. Boga kak pactBopurenb. PacTBopsl. HackllieHHble M HEHACHIIIIEHHbBIE
pacTBopel. PacTBopuMOCTh BeliecTB B BOJe. MaccoBas JI0JI BEIECTBA B pacTBOpe. XUMHUYECKHE
cBoiicTBa BoJbl. OcHOBaHUsA. Poip pacTBOpOB B MPUPOJE U B JKHU3HM uesnoBeka. KpyroBopoT BoJbI B
npupojie. 3arpsi3HeHNe NMPUPOIHBIX BOJI. OXpaHa U OUMCTKA IPUPOIHBIX BO/I.



Knaccudukamuss  Heopranwdeckux  coemuHenmid.  Okcumel.  Krmaccudukamus — OKCHIOB:
cojeoOpa3zymomie (OCHOBHBIC, KHUCIOTHBIE, aMm(doTepHble) W HecojeoOpasyromme. Homenkiatypa
OKCUJIOB (MEXKAyHapoJHas U TpuBUaiIbHasA). DuU3MUECKME M XHMHUYECKHE CBOMCTBA OKCHIOB.
ITony4yenue okcuIOB.

OcnoBanms. Knaccudukanus ocHOBaHMIA: IIENOYM M HepacTBOpUMBIE OocHOBaHWs. HomeHknatypa
OCHOBaHUM (MEXIyHapoaHass W TpuBUaIbHas). dDusnmueckre U XUMHUYECKUE CBOICTBA OCHOBAHHUU.
[Tosryuenne ocCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. HomeHknarypa KucioT (MeXIyHapoOdHAs W TPUBUAIBHAS).
DU3NYECKUE U XUMHUYECKHE CBOMCTBA KUCIOT. Psan akruBHOocTH MeTaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiarypa coisieil (MeXIyHapoaHass W TpuBHaJbHas). DU3MUECKHE W XUMUUYECKHE
cBoiicTBa conel. [lonyyenue cosei.

['eHeTnveckas CBSI3b MEX/y KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHUHN.

XUMHUYECKUN DKCIEPUMEHT: KayeCTBEHHOE OIpE/eNICHue COJEpkKaHUs KHUCIOpoJa B BO3AYXE;
MoJIyueHue, coOupaHue, pacrno3HaBaHUE U HU3YYEHUE CBOMCTB KHCIOpOJAa; HaOII0JeHUE
B3aMMOJICHCTBUSA BEIIECTB C KUCIOPOJOM M YCJIOBHS BO3HHUKHOBEHHS W TIPEKpAIICHUS TOPEHUS
(moskapa); o3HaKOMJIEHHE ¢ 00pas3laMu OKCHJIOB M OIKMCAHHE WX CBOWCTB; MOJyd€HHE, COOMpaHHE,
pacrno3HaBaHHe U H3Yy4€HHE CBOMCTB BOJOpojAa (FOpeHue); B3aMMOIEHCTBHE BOJIOPOAA C OKCHAOM
Menu(Il) (BO3MOXXHO HWCHOJB30BaHHE BHUIACOMATEPHUATIOB); HaOmOIeHHEe O0O0pa3lloB  BEIIECTB
KOJIMYECTBOM | MOJIb; HCCIIeJOBaHHE OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C  Pa3IMYHOUN
pPacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C OMNPENETEHHONM MAaCcCOBOW JI0JE€H PaCTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBHE BOJBI C METaUIaMH (HATPHEM U KajbIlieM) (BO3MOYKHO HCIIOJh30BaHUE
BHJICOMATEpPHAJIOB); OIMpEAEIEHHEe pPAcTBOPOB KHCIOT U IIEJOYed ¢ TOMOIIBI0 HWHIANKATOPOB;
uccleoBaHue 00pa3lioB HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB; HAONIOJEHHWE W3MEHEHHS
OKpacK{ MHJIUKATOPOB B PACTBOpaX KHUCIOT U IIEJIOYCH; n3ydeHne Bzaumoierictus okcuna meau(Il) c
pacTBOPOM CEpPHOM KHCJIOTHI, KHCIOT C METAJUIaMH, pEaKUUuid HEWTpalu3alud; MOJy4YeHHUE
HEPAaCTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJIHOTO METAJIa JPYI'MM H3 PacTBOpPA COJIM; pEUICHUE
9KCIIEPUMEHTAIIBHBIX 337a4 10 TeMe «BakHenme Ki1accsl HEOPraHMYEeCKUX COCAMHEHU .

IMepuonuveckuii 3axkon u Ilepuoguyeckass cucrema xumuuyeckux »3jemenTo JI. U.
MenpgesneeBa. CrpoeHue aroMoB. XMMHYeCKasi CBfA3b. OKHCJIMTEIbHO-BOCCTAHOBHMTE/IbHbIC
peakuuu

[lepBpie MOMBITKH KiIaccU(PUKAIMK XUMUYECKUX 3JeMEHTOB. [loHsATHE O Tpymnmax CXOJIHBIX
3JIEMEHTOB (ILIEJOYHbIE U IIEJTOYHO3EMENIbHbIE METalllbl, TaJOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepuonuueckuii 3akoH. Ilepmoamndeckas cucrema xumudeckux siemeHToB [l M. Menneneena.
Kopotkonepuoanast u gnmunnonepuoanas Gopmsl Ileproauueckoit cucTeMbl XUMHYECKUX 3JIEMEHTOB
. W. Meunneneesa. Ilepuoapl u rpynmbl. PU3MUECKUH CMBICI MOPSAJKOBOIO HOMEpa, HOMEPOB
MEpUOJA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX sAnep. M3orombl. OnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
00oJ104ek aTromMoB MepBbix 20 xumudeckux 3nemMeHToB [lepuonndeckoii cuctemsl J[. . Menneneesa.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa Mo ero mnoJioxkenuto B Ilepuoamueckoit cucreme /[l. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHMMHYECKUX DJIIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpymnmaM | nepuojam. 3HaudeHue llepuogumyeckoro 3akoHa u
[lepuoanueckoil cucTeMbl XUMHYECKHUX JJIEMEHTOB Ui pa3BUTHS Hayku u npaktuku. J[. W.
MenaeneeB — y4€HBIN U IPAKIAHUH.

Xumuyeckas cBsa3b. KoBaneHTHas (HONSpHAsT W HETMOJSIPHAs) CBSA3b. DIEKTPOOTPHUIATEIBHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl OKHCIEHUS U
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH  DKCIIEPUMEHT: HW3Yy4eHHe OOpas3loB BEIIECTB METANIOB U  HEMETAJUIOB;
B3aMMOJICIICTBUE THUJAPOKCUIA LIMHKA C pacTBOpaMU KHUCIOT M IIENOYEil; MPOBEIECHHUE OMbITOB,



WJUTIOCTPUPYIOUIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue, peaxkiuu
pa3NioKEeHUs, COCIMHEHHUS).

Me:knpeaMeTHbIe CBSI3H

Peanuzanuss MEXNpEeIMETHBIX CBS3€d NMPH HM3YYEHUM XUMHH B 8 Kilacce OCYIIECTBIISIETCS 4Yepes
HUCIIOJIB30BAHUEC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, Tak H HOHSITI/II>'I, ABJIAOIIUXCA
CUCTCMHBIMU JJId OTACIIbHBIX MTPECAMETOB €CTCCTBCHHO-HAYYHOI'O LIMKIJIA.

OO01mure ecTecCTBEHHO-HAYUHbIE TIOHITHS: HAYYHBINA (DaKT, TUTIOTE3a, TEOPUsl, 3aKOH, aHAIN3, CHHTE3,
KJaccu(uKaIus, MepuoAnIHOCTh, HAOII0IeHNE, IKCIIEPUMEHT, MOICITUPOBAHNE, U3MEPEHUE, MOJIEIb,
SIBIICHHE.

®dusuKa: MaTepusi, aToM, 3JIEKTPOH, MIPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI, PAIHUOAKTUBHOCTD,
MOJIEKYJIa, JEKTPUYECKUN 3apsl, BEIIECTBO, TeJO, 00BEM, arperaTHOE COCTOSIHHE BEUIeCcTBa, ras,
(bu3HYecKue BETMYUHBI, €TUHUIIBI U3MEPEHUsI, KOCMOC, TUTAaHETHI, 3B€3/1b1, COHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpalbl, TOPHbIE MOPOJbI, IOJIE3HbIE HCKOIAaeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

WN3ydyeHnne xuMuM B 8 Kjlacce HampaBlI€HO Ha JOCTHXKEHHE OOydJaroUIMMUCS JMYHOCTHBIX,
MeTanpeIMEeTHBIX U NMPEAMETHBIX Pe3yIbTaTOB OCBOCHHUS y4EOHOIO ITpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSI MPOTPaMMBbl OCHOBHOTO 00IIero oOpa3oBaHUs JOCTHTAIOTCS B
xo/le OOydeHHs] XMMHUHM B E€IUHCTBE Y4YEOHOW W BOCHHUTATENBHOW AesTeNbHOCTH OpraHusaiuu B
COOTBETCTBUU C TPAJAUIMOHHBIMH POCCUHUCKHMH COIMOKYJIBTYPHBIMU W JTYXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMHM, TPHUHATBIMH B OOINECTBE TMpaBWIaMHW W HOPMaMH TIOBEJACHHUS M CIIOCOOCTBYIOT
MpoIieccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIINNA O0YJIaTOIITUXCS.

JIM4HOCTHBIE PE3YJAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

INaTproTHYeCcKOro BOCIMTAHUS

1) IIEHHOCTHOTO OTHOIICHHS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HacjaeAWio, TOHMMAaHHWS 3HAYCHUS XUMHUYECKOW HAyKM B JKU3HH COBPEMEHHOI'O OOIIecTBa,
CIIOCOOHOCTH BIIQJIETh JOCTOBEpHON HWHMOPMAIIMEH O TEPEeNOBBIX JOCTHIKEHUSAX U OTKPBITHIX
MHPOBOHM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U
00I1IeCTBA;

I'paxmaHckoro BOCMTaAHUS

2) IPEACTABJICHHS O COIMAIBHBIX HOPMaX M MPABHIIAX MEKINYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHKATHBHOM KOMIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-HCCIIeN0BaTEeIbCKOM,
TBOPUYECKOH U APYrUX BUAAX JEATEIHHOCTH; TOTOBHOCTU K Pa3HOOOpPA3HOI COBMECTHOM NEATEIbHOCTH
IIPU BBINIOJHEHUN Y4eOHBIX, MMO3HABATENbHBIX 3a]a4, BBHIMOJHEHHMM XMMHUYECKUX SKCIEPUMEHTOB,
CO3JaHUU Y4E€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAaHUIO M B3aMMOIIOMOIIIM B MPOIIECcCe 3TOM
y4eOHOM NesATeNIbHOCTH; TOTOBHOCTH OIICHMBATh CBOE MOBEIEHUE M MOCTYNKHU CBOUX TOBApHILEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIIEACTBUIN OCTYIIKOB;

IleHHOCTH HAYYHOTO MO3HAHUSA

3) MHPOBO33PEHUYECKUX MPEICTABICHUI O BEIIECTBE M XUMHUYECKOW pPEaKiuu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKH U COCTABJSIOIIMX OCHOBY JUIsi NMOHUMAaHUS CYIIHOCTH
HAyYHOW KapTHHBI MHpPA; NPEACTaBICHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOIBI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM Cpesioil, O PO XUMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) moO3HaBaTEeNbHBIX MOTHBOB, HAIPABIEHHBIX HA TIOJYYCHHE HOBBIX 3HAHMHA TI0 XUMUH,
HEO0OXOTUMBIX Il 00BSICHEHUS HAOIIOTaeMbIX TIPOLIECCOB U SIBIICHUI;

5) mo3HaBarenbHOM, WH(POPMAIIMOHHON M YHUTATENbCKOW KYJIBTYpbl, B TOM YHCJE HaBBIKOB
CaMOCTOSITENIBHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOW IUTEPATypOi, IOCTYIHBIMU
TEXHUYECKUMU CPEJICTBAaMHU HH(POPMAITMOHHBIX TEXHOJIOTHUI;



6) uwHTEepeca K OOyUYEHWIO W TMO3HAHWIO, JTIOO03HATEIHHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caM000pa30BaHUIO, TMPOCKTHOW W UCCIICOBATEIBCKON JESITENLHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 00y4eHHUsI B JaJIbHEHILIEM;

®opMHPOBAHHSA KYJIbTYPbI 310POBbS

7) oco3HaHUs IIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 370pPOBbIO, YCTAHOBKM Ha
3I0POBBIN 00pa3 KU3HH, OCO3HAHUS TMOCICICTBUNA M HENPHSITHS BPEIHBIX MPUBBIYCK (YIOTpEOICHUS
QJIKOTOJISI, HAPKOTHUKOB, KYPCHHsI), HEOOXOIMMOCTH COOJIIOJCHUS TpaBuia OE30MacHOCTH TPHU
oOpalleHny ¢ XMMUYSCKUMU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

TpynoBoro BocnuTaHus

8) mHTEepeca K MPaKTHISCKOMY U3YICHHIO MPODECCHI B TPyIa Pa3IUIHOTO POJIa, YBAKCHHE K TPYLY
U pe3yibTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
10 XMMHUHU, OCO3HAHHOTO BHIOOPA MHIAMBUAYATHHOM TPACKTOPUU MPOJOIHKEHHUSI 00pa30oBaHUs ¢ YIETOM
JTUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH;
YCHENTHON TPOo(PEecCHOHANLHON JEATENHPHOCTH M Pa3BUTHUA HEOOXOJUMBIX YMEHUM, TOTOBHOCTh
aJanTHPOBATHCS B TPOPECCHOHAIIBHOM Cpejie;

IKOJOrH4€CKOr0 BOCIUTAHUS

9) 9KOJOrMYecKH IeNeco00pa3HOro OTHOLIEHHS] K MPHUPOJAE KaK WCTOYHMKY JKM3HU Ha 3emiie,
OCHOBE €€ CyYIIeCTBOBAaHMS, TOHMMAaHUs IIEHHOCTH 3JI0pOBOro M Oe3omacHOro oOpa3a KHW3HH,
OTBETCTBEHHOTO OTHOIIECHUSI K COOCTBEHHOMY (DU3UYECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHMS
LIEHHOCTH COOJIOZIEHHs] TpaBHJI OE€30MacHOTO MOBEAEHHUs IMpH paboTe ¢ BEUIECTBAMM, a TaKKe B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HH JIIOJICH;

10) crmocoOGHOCTH MPUMEHSTHh 3HAHWSI, TOJyd4aeMble MPU W3YYCHUU XUMUH, JUIS PEIICHHs 3aiad,
CBA3aHHBIX C OKPYKAMOIIEW MPUPOJHON Cpelod, MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOW KYJBTYpHI,
OCO3HAHHUA TJI00ATBHOIO XapaKTepa HKOJIOTMYECKUX MpOoOJIeM U MyTed WX pelIeHHus MOCPEACTBOM
METO/I0B XUMUU;

11) 9KOJOrMYEeCKOro MBIIUICHUS, YMEHHsS PYKOBOJCTBOBATbCA MM B  I[I03HABaTEIbHOM,
KOMMYHUKATUBHOM U COI[MAJILHOM MPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTtampeaMETHBIX ~PE3yJAbTAaTOB  BBIICISIOT 3HAa4MMble i1 (HOpMHUpPOBaHUA
MHPOBO33pEHHUs OOIeHAyYHbIE MOHSATHS (3aKOH, TEOpHUs, NPUHIUI, TUIOTe3a, (aKT, CHCTEMA,
MIPOLIECC, IKCIIEPUMEHT U Jp.), KOTOPbIE UCIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeMeTax
U TIO3BOJISIIOT Ha OCHOBE 3HAHUU M3 ITHX MPEAMETOB (OPMHUPOBATH IMPEACTABICHHE O IEJIOCTHON
Hay4YHOU KapTUHE MUPA, U YHUBEpCAJIbHbIE yueOHble neicTBUA (TI03HABaTeIbHbIE, KOMMYHUKATHBHBIE,
pPEryIATUBHBIE), KOTOpbIe OOECHeurnBalOT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIbHOMY
TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU e TENbHOCTH.

MetanpeameTHble pe3ylbTaThl OCBOCHHS 00pA30BATENBbHON MpPOTpaMMBbl [0 XUMHUHU OTPAKAIOT
OBJIaJICHUE YHUBEPCAIbHBIMU [TO3HABATEILHBIMU JICHCTBUSMU, B TOM YHCIIE:

Ba3oBbIiMH JornyeckuMHM el cTBUSIMU

1) yMeHHeM HCHOJIb30BaTh MPHUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOSGHUHM 3HAHUM: PacCKpHIBAThH
CMBICTT XMMHUYECKUX MOHSTHUN (BBIACNATh UX XapaKTEpHbIE MPHU3HAKH, YCTAHABIMBATh B3aMMOCBS3b
C IPYTUMH TOHSATHSIMU), HCIOIb30BaTh MOHATHS I OOBSCHEHUS OTACNBHBIX (AKTOB U SIBJICHUI;
BBHIOMpATh OCHOBAHMSI W KPHUTEPUHM [UIS KIACCH(PHUKAIMM XUMHYECKHX BEIIeCTB M XHUMHYECKHX
peaxiuii; ycTaHaBIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3U MEXIY OOBEKTaMH HU3YyYeHUS; CTPOUTH
JIOTUYECKUE pacCyXJIeHus (MHIyKTUBHBIC, NEAyKTUBHBIC, [0 aHAJOTWHU); JIeNaTh BBIBOJIBI U
3aKITHOYEHUS;

2) yMeHHEM MpPHUMEHSITh B IMpoliecce IMO3HAaHUS TMOHATHS (MpeAMETHbIE W MeTanmpeaMeTHbBIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJENU, UCIOIb3YeMble B XHUMHH, MPeoOpa3OBBIBATh IIHPOKO
MPUMEHSEMblE B XUMHUU MOJEJIbHBIE MPEACTABICHUS] — XUMHUYECKHW 3HAK (CHMBOJ 3JIEMEHTA),
XUMHUYecKas popMysa U ypaBHEHHE XUMUYECKOU PEaKIIUi — MPU PEIICHUH Y4eOHO-I03HABATEIbHBIX
3a/1a4y; ¢ y4€TOM STUX MOJIETBHBIX MPEJICTaBICHUN BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKUA U3y4aeMbIX 00ObEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHi; BBISABISATH OOIIMe



3aKOHOMEPHOCTH, MPUYHMHHO-CIICJICTBEHHBIC CBS3M M TMPOTHBOPEYHS B HM3y4aeMBIX TNpoOIeccax H
SBJIICHUSX; TpEJiaraTh KPUTEPUU JJIs BBISBICHHUS O3TUX 3aKOHOMEPHOCTEH U TPOTHBOPEUHIA;
CaMOCTOSITEJIBHO BBIOMpATh CIOCOO pelieHus ydyeOHOHM 3ajaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelIeHus, BEIOUpaTh HanOoJIee TOIXOASIINN C YIETOM CaMOCTOSITEIILHO BBIJCIICHHBIX KPUTEPUER);

Ba3oBbIMH Hcc1€10BATEIHLCKUMH 1€HCTBUSIMU

3) yMEHHEM HCII0JIB30BaTh TIOCTABJICHHBIC BOIIPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI JUISI (POPMHpOBAHMS THUIOTE3BI IO MPOBEPKE TMPABUIBLHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

4) mnpuoOpeTeHHEe OmbiTa 1O IUTAHWPOBAHWIO, OPTaHHM3AIMK W TIPOBEACHUIO YUYCHUYCCKHX
SKCHEPUMEHTOB: YMEHHE HaOJ0aTh 3a XOJOM IIpOLEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €ro
pe3ynbrat, (GopmynmupoBaTh O000OIICHHS ¥ BBIBOJBI [0 pe3yabTaTaM IPOBEIEHHOTO OTIBITA,
HCCIIEIOBaHUS, COCTABIISATh OTUET O MPOJIeIaHHOM padoTe;

Padoroii ¢ undopmanmei

5) yMeHueM BBIOMpaTh, AaHATU3UPOBATH W WHTEPIPETUPOBATh MH(DOPMAIHIO PA3ITMYHBIX BHJOB H
dbopM TpenCTaBICHUS, IOJIy4aeMyI0 M3 pPa3HbIX HMCTOYHHKOB (HAYYHO-TIOMYJSPHAS JIUTEpaTypa
XHUMHYECKOTO COJICpKaHHsI, CIIPAaBOYHBIC MOCOOMs, pecypchl WHTepHETa); KPUTHYECCKH OIICHUBATH
MPOTHBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

6) YMEHHEM TPHMCHSTH Pa3IMIHBIC METOJbI W 3alpPOChl MPH TOWCKEe M O0TOOpe MH(OPMAUHA H
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOJWMBIX JUISl BBHIMOJTHCHHS YYEOHBIX W IMO3HABATEIBHBIX 3a7ad
OTpeNeNEHHOr0 THWIA; NPUOOpEeTEeHHE OmbiTa B O0O0JACTH MCIMOJIB30BaHHUS HUH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYpOH AaKTUBHOTO WCIIOIB30BAHMS PAa3IUIHBIX
MTOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBHIOMpATh ONTUMATBHYIO (JOpPMY TpeCTaBIIeHUs WH()OpMAIIN
Y WUTFOCTPUPOBATH pellacMble 33J]a4d HECIOXKHBIMH CXEMaMH, JIWarpaMMaMH, JPYTHMH (opMaMu
rpaguKd U UX KOMOUHAITUSIMU,

7) yMEHHEM WUCIOJB30BaTh W aHAJIM3WPOBAThH B TIpolecce ydyeOHOW M HCCIIeIOBATEIhCKON
NesITeNbHOCTH MH(GOPMAIIMIO O BIUSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO XO3sIMCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPYXKaOIIeH NMPUPOIHOMN Cpebl;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMU /I€HCTBUSIMU

8) ymeHueM 3amaBaTh BOIMPOCH (B XOJ€ AMATIOTa W/MIN JUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOi
TeMbI, (POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIHHO BHITIOJHEHUS MPEAIOKEHHOM 3a/1a4H;

9) npuoOpeTeHHe OMbITa MPE3CHTALMU PE3YJIbTATOB BBIMOJIHEHUS XUMUYECKOTO SKCIEPUMEHTa
(J1abopaTOpHOrO OMBITa, 1a00PATOPHOI PAOOTHI MO HCCIEAOBAHUIO CBOWCTB BEIECTB, y4eOHOTO Ipoe-
KTa);

10) 3auHTEpEeCcCOBaHHOCTh B COBMECTHOI CO CBEpCTHHKAMH IO3HABATEJILHOM M HCCIEA0BATEIbCKOM
JEeSITeIbHOCTH MPU PELICHUH BO3HUKAIOUIUX MpoOieM Ha OCHOBE y4é€ra OOIIMX MHTEPECOB M COrJia-
COBaHMsI MO3ULIUN (00CYXIeHNs, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPJHUHAIUS COBMECTHBIX
NEUCTBHI, ONpe/esieHne KPUTEpUEB MO OIEHKE Ka4eCTBA BBIIIOJHEHHOM paboThI U JIp.);

YHuBepcaabHBIMH PeryJIATUBHBIMH /1€l CTBUSIMH

11) ymMeHHeM caMOCTOSTENbHO OMpPENeNsITh LENH IEeSITeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTHUPOBATH CBOIO JEATEIHHOCTH, BHIOMpaTh Hambosee
s deKkTUBHBIE CIOCOOBI pelIeHUs y4EeOHBIX M MO3HABATENbHBIX 3a7ad, CaMOCTOSITENIbHO COCTABJIATH
WM KOPPEKTUPOBATh MPEUIOKEHHBIN alroOpuT™M NEHCTBUII TPHU BBIMOJHEHUU 3a/laHUi C Yy4ETOM
MOJIyUeHUs HOBBIX 3HAaHUN 00 H3ydyaeMbIX OOBEKTax — BEHIECTBAX U PEaKIUAX; OILICHUBAThH
COOTBETCTBHUE TMOIYYCHHOTO PEe3yIbTaTa 3asiBICHHOM 1IeIH;

12) ymeHHeM UCTIOIh30BaTh M aHATH3UPOBATH KOHTEKCTHI, MpeyiaraéMble B YCIOBUH 3aITaHUI.

HPEJIMETHBIE PE3YJIBTATBI

B cocrase MNPECAMCTHBIX PE3YyJIbTATOB IO OCBOCHUIO 00513aTEILHOTO COACPIKAHUSA, YCTAHOBJICHHOT' O
JIaHHO HpHMCpHOﬁ pa60qe171 nporpaMMoﬁ, BBIICIIAIOT: OCBOCHHBIC 06y‘IaIOIJ_II/IMI/IC$I HAaY4YHBIC 3HAHUA,
YMCHHA U CIIOCOOBI ﬂCﬁCTBHﬁ, cneun(pnqecxne AJIA HpCHMCTHOﬁ obOmacTu ((XI/IMI/ISI)), BHbI
ACATCIIBHOCTH IO MOJYYCHUIO HOBOTO 3HAHUS, €0 MHTCPIPCTALIUU, Hp606p8.30BaHI/IIO " IPUMCHCHHIO
B PA3JIMYHBIX y‘ICGHBIX 1 HOBBIX CUTYyallHsIX.



[IpenMeTHBIC pe3yabTaThl OTPAKAIOT CPOPMUPOBAHHOCTH y 00YJAIOIIUXCS CISAYIONINX YMCHHIA:

1) packpvieamos cmbici OCHOBHBIX XHUMHUYECKUX MOHSATHHA: aTOM, MOJICKYJa, XUMUYCCKAN SJIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOpPOJHAs U HEOJHOPOJAHAsA), BAJIEHTHOCTh, OT-
HOCUTEJIbHAs aTOMHAasi M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Mmacca,
MaccoBasi JI0JII XHMHUYECKOTO DJJIEMEHTa B COCIMHEHUH, MOJIIPHBIM OO0BEM, OKCHI, KHCIOTa,
OCHOBAHHUE, COJb, JJICKTPOOTPUIATEIBHOCTh, CTEMEHb OKUCICHUS, XUMHYECKas pPEaKIusi,
KIIacCU(UKAIUS PEaKIUi: peaKkIUd COCTUHCHHS, DPEAKIMH PA3JIOKCHUS, PEaKIUd 3aMeIlCHus,
peakuuu 0OMEHAa, SK30- M JHJOTEPMHUYECKHE PEaKIUM;, TEIUIOBOM A((EKT peaxkuuu; sapo aToma,
AJIEKTPOHHBIA CJIOM aroma, aTOMHas OpOWTadb, paauyc aToMa, XUMHUYECKas CBsA3b, IOJISIpHAs U
HETIOJISIpHAasi KOBAJICHTHAsl CBsI3b, MOHHAs CBs3b, MOH, KAaTHOH, aHWUOH, PAacTBOP, MaccoBas IO
BelecTBa (MPOICHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XMMHUECKUX MOHATHHA (CM. I. 1) U MPUMEHSATH ITH
TIOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAICHUH;

3) ucnonv3oeams XUMUYECKYI0 CHMBOJIMKY Ui COCTaBlieHHS (GOPMYJ BEIIECTB W ypaBHCHHM
XUMHYECKUX PEAKIIN;

4) onpedensimv BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHEHHUAX; CTEMEHb OKHCICHHS
JJIEMEHTOB B OWHApPHBIX COCJAMHEHHSX;, IPUHAUISKHOCTh BEIIECTB K OMPEACIEHHOMY KIACCy
CoeMHEHUH 1Mo GopMysaM; BUJ XUMHUYECKOW CBS3U (KOBAJICHTHAs W WOHHAs) B HEOPraHHMYECKHUX
COCTMHCHUSX;

5) packpwieamo cmwica Tlepuoauueckoro 3akona [I. . MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHHE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX JIEMEHTOB OT MX MojoxkeHusa B [leproanueckoit
CHUCTEME; 3aKOHOB COXpaHEHHUS MacChl BEIIECTB, TOCTOSHCTBA COCTAaBa, AaTOMHO-MOJICKYISPHOTO
Y4EHHs, 3aKOHa ABOTaJpo; ONMHUCHIBATH M XapakTepu3oBaTh TabnumuHyto (opmy llepromnueckoit
CUCTEMbl XHMHYECKMX OJJIEMEHTOB: pa3inyaTh IMOHATHUSA «rjaBHas mnoarpynmna (A-rpynma)» u
«mmo6oyunas noarpynna (b-rpymnmna)y, Manbeie 1 60JbIIHE IEPUOIBI; COOTHOCUTH 0003HAYCHH S, KOTOPBIC
uMmeroTcsi B Tabmune «llepuommyeckas cuctema xumudeckux sneMmeHtoB JI. 1. MenpeneeBa» ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOECHHSI aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB W 3apsl A1pa,
oO11ee YnciIo 3JEKTPOHOB U pacHpeIesIeHHe UX M0 3JIEKTPOHHBIM CII0SIM);

6) rraccuguyuposams XUMUYECKHE DIICMEHTBI; HEOPTAaHUYCCKUE BEIIECTBA; XMMUYECKHE PEAKIUH
(M0 9KCITy U COCTaBY YYacTBYIOUIUX B PEAKIMU BEIIECTB, 10 TeIIOBOMY 3 dexTy);

7) xapaxmepuzosams (onucvliéams) OOIUE XUMHUUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPXK/1asi OIMCAHUE IPUMEpPaMU MOJIEKYISIPHBIX YPAaBHEHMH COOTBETCTBYIOIIMX XHMHYECKUX
peaKIuii;

8) mpoecnozupoeéams CBOMCTBa BEINECTB B 3aBHUCHMOCTH OT HX KAauyeCTBEHHOIO COCTaBa;
BO3MOKHOCTH IPOTEKAHUSI XMMUYECKUX MPEBPALLECHUIN B Pa3JIMYHBIX YCIOBUSAX;

9) ewiuucsMbG OTHOCUTEIBLHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIO
XMUMHYECKOTO AJIeMEHTa Mo opMysie COeUHEHHsI; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJAUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOMN peaKkIuu;

10) npumensimo OCHOBHBIE OIEpAIIMUA  MBICIMTEILHON JEATEIBHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 00OOIIeHHEe, CHUCTEMAaTU3alnI0, KIacCU(UKAILINIO, BBISBICHHE NMPUYMHHO-CIEICTBEHHBIX
CBS3€M — JUIsl U3YUYEHHS] CBOMCTB BELIECTB U XMUMHUUYECKHX PEAKIUH; €CTECTBEHHO-HAYYHbIE METO]IbI
Mo3HaHUsl — HaOII0ZeHNEe, U3MEepPEHHNE, MOACTUPOBAHUE, SKCIIEPUMEHT (PealbHBIM U MBICTICHHBIN );

11) credosams mpaBUIIaM TOIH30BAHUS XUMUYECKOM TOCY0H U 1aDOPaTOPHBIM 000PYIOBaHUEM, &
TaKKe MpaBUiIaM OOpAaIEHUsI C BEUIECTBAMH B COOTBETCTBHHM C WHCTPYKIHSMHU IO BBITIOJHEHUIO
1a060PaTOPHBIX XUMUYECKHUX OTBITOB M0 MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbBIX BEUIECTB (BOIOpOIa
U KHCIIOpOJa), TPUTOTOBJICHHUIO PACTBOPOB C OMpeAeNEHHOW MaccoBOW JoJiel pacTBOPEHHOTO
BEILIECTBA; IJIAHUPOBATh U MPOBOJUTH XMMHUYECKHE SKCHEPUMEHTHI MO PACIIO3HABAaHUIO PACTBOPOB
IIeJI0YEH U KUCIIOT C MOMOIIBI0 HHIUKATOPOB (JakmMyc, heHon(TanenH, MeTHIOPAHK H JIp.).



TEMATUYECKOE IINTAHUPOBAHUE

Ne | HammenoBanue pasaeson | KoanuecTBo yacos Mara Buabl gesiteJibHOCTH ]
/N | ¥ TeM NPOrpamMMbl U3ydeHust ]
BCEro KOHTPOJbH NMPAaKTHYECCKH
ble padoThl | e padoThbI
Paznen 1. IlepBoHayabHble XUMHYECKHE MOHATUSA
1.1. | Xumus — BaxHasi| 6 - 2 CeHnts16pp | PackpbITh CMBICT H3ydaeMBbIX |
00J1aCTh  €CTEeCTBO3ZHAHMS MMOHSITHIA; ]
U NMPaKTHYECKOM PackpeiTh poJib XUMHHU B | ]
AeAITeIbHOCTH YeI0BeKa MIPUPOJE U KU3HHM YEIIOBEKA, |
€€ CBA3b C IPYTUMH HAYKaMH; | ;
Pa3nuuare 4yucThiE BEIIECTBA | ¢
U CMECH; OJHOPOIHBIE H |1
HEOJHOPOJIHBIE CMECH; <
Pasnuyare  Qusmueckue U |
XUMUYECKHUE SBJICHHUS;
Onpenenarsb MIPU3HAKU
XUMUYECKUX  pEeaKuud |
YCIIOBUS UX NIPOTEKAHUS;
CnenoBate mnpaBwiam Tb wu
[II1P npu BBINIOJTHEHUH
MPaKTHYeCKUid paboT.
1.2. | BemecTBa 16 1 - Centsi0pb- | [IpuMeHSATH €CTECTBEHHO - |
U XUMHYeCKHe PeaKuu OKTSIOpb- | HAyYHBIE METO/IbI MO3HAHUS U |-
HOSIOpb OCHOBHBIE OIEpALIVH | ]

MBICIIUTEIIBHON AEATEIbHOCTH
JUIL  W3y4YEHUS BEUIECTB U
XHMHUYECKHUX peaKkuui;
PackpeITe CMBICT HM3ydaeMbIX
MOHATHUH;

Pasnuyare  Qusmueckue u
XHMHUYECKUE  SBJCHUS, U
OOBSCHATh WX CYIIHOCTH C
TOYKH 3peHus aTOMHO-
MOJIEKYJISIPHOTO YYEHUS;
Onpenenarb MPU3HAKU
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XUMHAYECKUX  PEaKIui u
YCJIOBHUS UX POTECKAHUS;

Knaccugunuposarsb
XUMUYECKHE peaxiuu;
CocraBisaTh bopMmyItbl

OMHApHBIX COCAMHEHUH TIO
BAJIGHTHOCTH U OMPEICISITh
BAJICHTHOCTh 10 (opMyam

BEIIECTB; paccTaBisTh
KO3 PUIUEHTBI B
YpaBHEHHUAX XUMHYECKON
peaxkuy;

CnenoBate mpaBuiam Th u
[II1P IIpU  BBIIOJIHEHUHU
MPaKTHYECKUN padoT.

Hroro no pazneny

22

Paznen 2. BaxHeiiuue npeacTaBuTe M HEOPraHMYECKUX BELIECTB

2.1.

Bo3ayx.
ITonsiTHe 00

Kucaopon.
OKCHAAX

6

1

Hos6pb

PackppITh CMBICIT H3ydaeMbIX
MOHITHIA W TPUMEHSTD UX ITPH
OTIMCAaHUU CBOMCTB BEIECTB U
MIPEBPAILICHUI;
XapakTepru3oBaTh COCTaB
BO3/IyXa,  (QuU3MUeCKHe H
XUMUYECKHE CBONCTBA.
CpaBHUBATH peakuuu
TOpeHuss U MEMJIEHHOIO
OKHUCJICHHUS, pacro3HaBaTh
OTBITHBIM IIYTEM KHUCJIOPOI;
OOBSCHATD CYIIHOCTh
HKOJIOTHYECKUX npobiiem,
CBA3AHHBIX C 3arpsi3HEHUEM
BO3/yXa; CrnenoBatb
npaswiam Th u IIIIP npu
BBITIOJTHEHUH  TIPAKTHYECKUN
pador.

2.2.

Bomopona.
IlonsTHe
M COJAX

0 KHCJI0Tax

Jexabpb

PackpbITh CMBICI H3ydaeMbIX
HOHATUH U IPUMEHSATH UX NIPH
ONMCAaHUM CBOMCTB BEILECTB U
[IPEBPAILCHU;
XapakTepru3oBarhb
dusnueckue M XUMHUYECKHE
CBOICTBa BOJIOpPOJIA, CIIOCOOBI
€ro MOJIy4eHHs, IPUMEHEHUSI.
Cobparp mnpubop a1 ero
MOJIyYEHUS. CnenoBatb
npaswiam Tb wu IIIP npu
BBINIOJIHEHUM  IPAKTHUYECKUN
pabor. VYyactBoBaTh B
COBMECTHOH paboTe B rpymie.
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2.3.

KoaudyecTBeHHBIE

OTHOLICHUS B XUMHUH

PackpeITh CMBICT U3ydaeMBbIX
MOHITHA W TPHUMEHATH 3TH
MOHSTHSI, & TAKXKE M3yICHHBIE
3aKOHBI HW  TEOpUU s
peIIeHUsT pPacYCTHBIX 3a7ady;
Brrauciiate MOJIIpHYIO Maccy
BCIICCTB; KOJIMYECTBO
BEIIECTBa, 00BEM Ta3a, Maccy
BEILIECTBA. IIpoBoanTs
pacueTsl 1O  YpaBHECHHUSM
XUMHYECKHX peaKuuii:
KOJIMYECTBa, 00beMa, MaccChl
BEIIlECTBA.

2.4.

Bona. PacrBopsbI.
IlousiTue 00 OCHOBAHUSAX

SIuBapp

PackpbITh CMBICIT H3ydaeMbIX
MOHITHIA W TPUMEHSTH UX ITPH
OTIMCAaHUU CBOMCTB BEIECTB U
IIpEBPAILCHU;
XapakTepru3oBaTh
bu3NYeCKue W XUMHUUYECKHE
CBOICTBA BOJBI, €€ pOJIb KakK
pacTBopuTeNs B TNPUPOIHBIX
npoIueccax. CoCTaBIIATE
ypaBHEHUS XUMHYECKHUX
peakuuid ¢ y4acTHEM BOJBI.
OOBSCHATD CYITHOCTh
IKOJIOTUYECKHUX mpo0OJiem,
CIOCOOBl OYHCTKH BOABI U
Mepbl [0 OXpaHe BOJ OT
3arpsi3HEHUsI. Crnenosatb
npaswiam Th u IIIIP npu
BBINIOJTHEHUHM  TIPAKTHYECKUN
pabor. [TpoBoauTh
BBIYHCIICHUS] C MPUMEHEHUEM
MOHATHM  «MaccoBasi  JIOJs
BEIIECTBAY.

2.5.

OcHoBHbBIE
HEOpraHu4ecKHX
coeIMHEeHU I

KJIACChI

14

deBpalib-
MapT

Knaccudumnuposarts
u3y4yaemble  BEILIeCTBa 11O
COCTaBy 51 CBOMCTBaM;
CocraBnaTh bopmyIbl
OKCHJIOB, KUCJIOT, OCHOBAHUH,
COJIEM W Ha3plBaTb UX IIO
MEXYHapOAHOU
HOMEHKJIaType.
[Iporno3upoBars  cBOMCTBA
BEIIECTB HA OCHOBE UX OOIIMUX
XMM.CBOJCTB U3Y4YECHHBIX
KJIaCCOB. IIpousBoauTh
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BBIYUCIICHUSI IO YPaBHEHUSIM
XUMHYECKUX PEAKLIH.

Hroro no pazneny

33

Paznen 3. Hlepnoanveckuii
Ctpoenune aToMoB. XuMHYecKasi cBsA3b. OKHCIUTETbHO-BOCCTAHOBUTEIbLHbIE PeaKIMH

3aK0OH

U

Ilepuoauyeckas

CuCTeMa XHUMHYIECCKHX

3.1.

Ilepuoauyecknii 3aKOH H
Ilepuoauyeckass cucrema
XMMHMYECKHX 3JeMEHTOB
. K. MennaeneeBa.
Crpoenne atoma

6

1

- Amnpenb

PackpbiTh CMBICII
MEPUOINYECKOTO 3aKOHa.
IloHnMare  CymecTBOBaHUE
MEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XUMHYECKHUX
2JIEMEHTOB Y WX COEJIMHCHUMN
0 ITOJIOKCHUS B
MEPUOJINYECKON CUCTEME U
CTPOEHUHU aroma.
[IporHO3MpoBaTE  XapakTep
H3MCHEHHUH CBOMCTB
DJIEMEHTOB W UX COEIWHECHHM
o TpynmaM H© [epUojaMm
[Tepuoanueckoi CHUCTEMBI
J.1. Mennaeneena.

3.2.

XumMuuyeckas CBSI3b.
OxkucIuTENLHO-
BOCCTAHOBHTEJIbHbIE
peakuuu

Maii

PackppITh CMBICIT H3ydaeMbIX
MMOHATHH;

Onpenensars BUJ XUMUYECKOU
CBSI3U B COCIMHCHHH;
Onpenenars CTEIIEHb
OKUCJICHUS XHMHYECKOIO
eMeHTa 1o (GopMyse ero
COEIMHEHHS;

Onpenensitb  3JIEMEHT -
OKHUCJIUTEAb M DJEMEHT -
BOCCTaHOBUTEID;

OOBICHATD CYIIHOCTh
MPOIIECCOB  OKUCIICHUS |
BOCCTAHOBJICHHS,
CocTaBiAaThb 3JIEKTPOHHBIN
OamaHc Cc yd4yeToM 4Hcla
OTIaHHBIX U TPHHATBIX
AJIEKTPOHOB;

CocTaBiAaTh YpaBHEHUS
OKHCIUTEIBHO-
BOCCTAHOBUTEIILHOM pEaKIUU;

Hroro no pasneny:

13

PesepBHOE Bpems

OBILEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

68
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INOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoxka KonuvecTBo yacos HMara
n/n U3y4YeHH s
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI
1. | BBoausiii unctpyktax no Th u IIIP. Ilpeamer 1 |- - CenTs0pb
XUMHH. PO XUMUU B J)KU3HH YEIIOBEKA.
2. | Xumus B cucteMe HayK. MeTo bl TIO3HAHUS B 1 -
XUMHHU
3. | 3HaKOMCTBO C MpaBWJIaMH 0€30MTaCHOCTH U 1 |- 1
npuémMamu paboThl B XUMHUYECKOMN
naboparopun. [Ipakrraeckas padorta Ne 1.
[IpaBuna paboTsl B 1a00paTOpUu U MPUEMBI
oOparteHus ¢ 1abopaTOpHBIM 000PYI0BAHHEM
4, | Tena u BemecrBa. Pusnueckue cBOMCTBA 1 - -
BEIIECTB. ArperaTHOe COCTOSIHUE BEIIECTB
5. | Yuctele BemectBa U cMecH. CriocoObl 1 - -
paszeneHus cmecei
6. |IIpaktuueckas pabGota: Ne 2. Pazmenenue 1 |- 1
cMeceil (Ha mpUMepe OYMCTKH TOBApEHHOM
COJIN)
7. | Atombpl u Mmonekyibl. I[Ipocteie u crmoxueie | 1 |- -
BEIIECTBA
8. | XuMuyeckue »dIeMEHThl. 3Haku (CHMBOJIBI) 1 |- - CenTs0pb
XUMHUYECKUX DJIEMEHTOB
9. | AroMHO-MOJEKyIIpHOE yUYEHHE. 3akon| 1 |- - OKTs10pb
MIOCTOSIHCTBA COCTaBa BEIIECTB
10. | Xumunueckas popmyna. BaneHTHOCTH aTOMOB 1 |- -

XUMHWYCCKHUX JJICMCHTOB




11.

CocraBnenne  XuUMHYeCKHX  (GopMylT  TO
BAJICHTHOCTH.  HaXojeHue  BaJCeHTHOCTH
XUMHYECKUX 3JIEMEHTOB 10 hopmyIIe

12.

OtHOCHUTENbHAA aToMHas macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

13.

Pemenne 3a1a4 Ha BBIYHCIICHHE
OTHOCHUTEIILHON MOJIEKYJISIPHON MacChbl
BEIIECTB

14.

MaccoBas 101 XUMHAYECKOTO JIEMEHTA B
COCAMHECHNU

15.

Pemenne 3amay Ha BBIYUCICHHE MacCOBOM
JOJIM  XUMHUYECKOro »3jeMeHTa 1o dopmyie
COCTMHEHUS

16.

dusnyeckue u XUMHAYECKHE SIBJICHUSL.
XuMUYecKasi peakius

OxTs0pb

17.

[Ipu3Haky U yciIoBHs MPOTEKAHUS XUMHUYECKUX
peakuui

18.

3akOH COXpaHEHHMsi Macchl BemectB. M.B.
JIOMOHOCOB — YUYEHBIN-IHIMKIONIEIUCT

19.

XUMUYECKUE YPABHEHUS

20.

Tumbl XuUMHUYECKMX peakiuid (COeIUHEHHS,
pasloKeHUs, 3aMEIICHHsI, 0OMEHA)

21.

Ypok 00001IeHHS ¥ CHCTeMaTH3alluK 3HAaHU I

22.

Kontponbhas padoTa Nel.

Hos6pn

23.

BOSI[YX — cMech razoB. CocTaB BO3yXa

Jlexabpb

24,

TemnoBoit 3ddexr xumuyeckoil peakuuu,
MOHATHE O TEPMOXHUMHYECKOM YpaBHEHHH,
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHIX

25.

Crioco0OBbl MOJIYUYCHUS KHucjaopoaa B
J'Ia60paTOpI/II/I n MMPOMBIIIJIICHHOCTH.
HpI/IMeHCHI/Ie KHcCJIopoaa

26.

IIpaktuyeckas pabora Ne 3. ITlomydenue wu
coOMpaHue KUCIOPOaa, U3y4eHUE ero CBOMCTB

217.

KpyroBopoT kucioposaa B Ipupoe.

28.

Kucnopon — XuMHUECKUN AIIEMEHT U MPOCTOE
BemecTBo. [ToHsaTHE 00 OKCHIAX.

29.

BO,Z[OpO,Z[ — XMUMMYECKHI 3JIEMEHT mpoCTOC




BCIICCTBO.

30.

[Mpaktuueckas pabora Ne 4. Tlonmydenwe wu
coOupaHue BOI0PO/Ia, U3yUYE€HHE €r0 CBOMCTB

Jexabpb

31.

TloHAaTHE O KUCIIOTAaX U COJISIX

SIuBapp

32.

KommuectBo BemectBa. Moabs.  MousipHas
Mmacca.

33.

3axoH ABorazapo. MossipHblii 00bEM ra3os.

34.

Pemenne 3amad Ha B3aMMOCBS3b KOJMYESCTBA
BellecTBa, 00bEMa M Macchl ra3oB. Pacyérel mo
XUMHUYCCKUM ypaBHeHI/ISIM.

35.

PaCLIéTBI 110 XUMHUUYCCKUM ypaBHeHI/ISIM.
[Ipumenenne 3akoHa ABOTAAPO.

36.

dusnyeckue M XUMHUYECKHE CBOMCTBA BOJIBIL.
AHaJIU3 ¥ CHHTE3 — METO/Ibl U3yYEHHS COCTaBa
BOJIBI.

SAnBapp

37.

[TonsaTre 06 OCHOBAHUAX M UHINKATOPAX.

deBpanb

38.

PacTtBOpBI. PacTBOpUMOCTH BEILIECTB B BOJIE.

39.

Konuenrpamuss pactBopoB. MaccoBast 1oJist
BEIleCTBA B  pacTBOpe. Brpiuucnenus c
UCIIOJIb30BAHMEM TOHATUS «MaccoBasi JI0JIs
BEIIIECTBA B PACTBOPE».

40.

[Ipaktnueckass pabora Ne 5. IlpuroTtorineHwme
PacTBOPOB C ONPEICIEHHON KOHIICHTPAIHEH.

41.

KpyrosopoT Boabsl B mnpupoie. 3arps3HEHHE
npupoaHbix  BoA. OxpaHa W OYMCTKA
MIPUPOIHBIX BOJ

42.

Knaccudukanuss HeOpraHu4ecKuX COEIUHEHHM
[lonsiTie © rpynmax CXOJHBIX DSJIEMEHTOB
(IenoyHble U LICIOYHO3EMENIbHBIE METAIIbI,
TaJIOTeHbl, HWHEPTHbIE Ta3bl). JIEMEHTHI,
KOTOpble 00pa3yloT aM(OTepHbIE OKCHIABI H
TUAPOKCHUIBI

43.

Knaccugukamnus HeopraHu4eckux coeIMHEHHUH.

Maprt

44,

OKCI/I,Z[LIZ KJ'IaCCI/I(I)I/IKaHI/IH U CBOMCTBA.

45,

OcHoBaHus, KiIaccupUKanusi W  CBOICTBA,
COCOOBI OTY4EHHUS.

46.

AM(bOTCpHLIC OKCUABI W THUAPOKCHUIBI, HUX
CBOMCTBA U MOJIYYCHHUC




47.

Kucnorsr: COCTaB, KJIaccuuKays,
HOMEHKJIaTypa, PU3HMUecKue CBOMCTBa

48.

Kuciorel: XuMHYECKHE CBOKMCTBA, CIIOCOOBI
MOJy4eHUsl. P/l akTUBHOCTH METAJIJIOB

49,

Coun: xmaccuuKanms v CBOWCTBA.

50.

Beluncinenuss 1o ypaBHEHMSAM XHMHYECKOU
peakuuu

51.

l'enernueckas  cBSi3b  MEXKIy  KjlaccaMu
HEOPraHWYECKUX COCIMHEHUI

52.

[Ipaktnueckas pabora Ne 6. Pemenue

BKCHepI/IMeHTaJIBHBIX 3aga4 110 TEMC
«OcHOBHBIE KJIACCEI HEOPraHUYECKUX
COEIUHEHUID)

53.

Ypoxk 06001IeHHs B CHCTeMaTH3alluy 3HAaHU I

Arnpens

54,

KonTtponbnas padota Ne2.

55.

AHanu3 KOHTPOJIbHOM paboThI

56.

Crpoenne atomoB. CocCTaB aTOMHBIX SZEP.
N3oTonbl. DnekTpoHbl. DU3NYECKUNA CMBICT
MOPSIIKOBOTO HOMEpA 3JIeMEHTa

S7.

[Tepuonuueckuii 3akoH u llepumoandeckas
cucTeMa  XUMU4Yeckux  djaementoB  JI.M.
MenneneeBa. Ilepuobl, Tpynmbl, TOATPYIIIBL.
®u3nYecKuii CMBICTI HOMEpPOB IepuoJa H

IPYIIIBI

58.

CtpoeHue »SIEKTPOHHBIX O000JIOYEK AaTOMOB
MEePBBIX 20 XUMHAYECKHAX 3JIEMEHTOB
nepuoanueckor cucremsl /. . Menneneena

59.

XapakTepucTUKa XUMHUUYECKOTO 3JIEMEHTa II0
€ro IMOJIO)KEHHUIO B MEPHOJIUYECKON CHUCTEME
. Y. MeHngaeneeBa

60.

3HayeHHe MMEPUOANICCKOI'O 3aKOHa n

MEePUOANYECKON CHCTEMBI XUMHYCCKUX
AJIEMEHTOB JJIsl Pa3BUTUS HAyKHU M TMPAKTUKH.
J. N. MenneneeB — y4€HbIM, Negaror u
rpakJaHUH

61.

KonTtponsHas pabora Ne3

Man

62.

QHCKTpOOTpI/IL[aTCJILHOCTB ATOMOB XUMHUYCCKUX
OJICMCHTOB.

63.

XHUMHUYECKass CBS3b: HOHHAasA, KOBaJICHTHaA




IOoJIApHAad U KOBAJICHTHAA HCIIOJIApHAs

64. | CreneHp OKUCIECHUSA 1 - -

65. | OKHCITUTENTPHO-BOCCTAHOBUTENIbHBIE peakmuu | 1 | - -

(OBP). [Ipoueccol OKHCIICHUS u
BOCCTaHOBJICHUS. Oxucnurenu u
BOCCTaHOBHUTEIIH
66. | CocraBieHne  ypaBHEHHH  OKWcIUTeNnbHO- | 1 |- -

BOCCTAHOBUTCJIBHBIX peaKHI/IfI n CXEM
AJIEKTPOHHOTO OajaHca

67. | Ypok 0000IIeHNS U CUCTEeMAaTU3aAINH 3HAHUI 1 |- -

68. | Ypok  pa3BUBAIONIETO  KOHTPOJIS  3HAHWMA. 1 |- -
XUMHUA B IelICTBUU

OBUIEE KOJIMYECTBO YACOB [o| 68 |3 6
[TPOI'PAMME

YYEBHO-METOINMYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

1. Xumus. 8 knacc/I"abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKInoHepHOE 00IIIECTBO
«M3narenbcTBO «lIpocBeienuney;

METOIAUYECKHUE MATEPUAJIBI IJI5s1 YUUTEJIA
https://rosuchebnik.ru/ - "TIpocsemenne" Kopmoparus Poccuiickuii yaeOHHK

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

http://www.edu.ru — ®enepanbHbie 00pa3oBaTeIbHBIC PECYPCHI I 00IIero 00pa3oBaHws/

2. https://educont.ru/ - Karanor nudpoBoro o6pa3oBareapbHOT0 KOHTEHTA.

3. http://school-collection.edu.ru/ - Equnas xomiekuus nudpoBsIx 00pa3oBaTeIbHBIX PECYPCOB.
Xumusi:

1. http://www.hemi.nsu.ru/ - OcHOBbI XUMHUH. DIIEKTPOHHBIN YUCOHUK.

2. http://hemi.wallst.ru/— O6pa3oBaTenbHbIN CANUT A5 MIKOJIBHUKOB [0 XUMHUH

3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHocOBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickast 0JUMIIAAA IKOJIbHHKOB.

5. https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.

MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOTO
MPOLIECCA

YYEBHOE OBOPYJIOBAHHUE

1.IleuaTHrle Ta6J'II/II_U>I o y‘Ie6HHM TEMaM Kypca.
2.MOI[6J'II/I KPUCTATUIMYCCKUX PCHICTOK; IIAPOCTCPKHCBBIC U 00BEMHEIC MOJCIIN MOJICKYIIL.
3. KOJ'IJ'ICKI_[I/II/I HCOPTaHNYCCKUX BCILICCTB.

OBOPYJAOBAHMUE JIUIs1 IPOBEAEHUSA TABOPATOPHBIX, IIPAKTUYECKHUX PABOT,
JAEMOHCTPALIUA



1. Kommnekt «MukposabopaTtopusi 11l XAMUYECKOTO IKCIIEPUMEHTa» C HA0OPOM COOTBETCTBYIOIIMX
PEaKTUBOB.
2. Habop peaktuBoB 1 o0opymoBanus s BeimoaHerust OI'D o xumum.
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