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IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1Mo XUMHM Ha YpPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHUS COCTAaBI€Ha Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEeNbHOW MNpPOTrpaMMbl OCHOBHOTO OOIEro
oOpasoBanms, npenacrabieHHbix B @PI'OC OO0O, a takke Ha OocHOBe (eaepaiabHON pabodei mporpaMMbl
BOCIIUTAHUS M C y4ETOM KOHIICMLMHU IpernojaBaHusi yueOHOro mpeamera «XuUMHUs» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanun.

[IporpamMma mo xumuM Ja€T MpEACTaBICHUE O IENsAX, OOmel cTpaTeruu OOy4YeHUs, BOCITUTAHUS U
pa3BuTHa OOydarolUXCsl CPEACTBAMU YUeOHOro IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE MPEIMETHOE
coJiep>KaHue, MpeaycMaTpUBAaeT paclpeielieHue ero Mo KjiaccaM W CTPYKTypUpOBaHHE N0 pas3fesiaM U
TeMaM MporpaMMbl 1O XUMHUH, OINpPEACNAeT KOJIMYECTBEHHbIE M KAUECTBEHHBIC XapaKTEPUCTUKHU
coJiepKaHusl, PEKOMEHJIYEMYIO MOCIEAOBATEIbHOCTh H3YYEHUS! XUMHH C YYETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOIro MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH oOydarommuxcs,
OTIpe/ieNIsieT BO3MOXHOCTH TMpeAMeTa AJsl peanus3aluu TpeOOBaHHM K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeNpHON MPOTrpaMMBl Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pesyibpTaTaM OOy4YeHUs XUMHHM Ha YypOBHE IieJied M3y4yeHUs] NpeIMeTa M OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEIBHOM IEATEILHOCTH 00YUYaIOLIErocs M0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHEe XUMHUHU CIY>KUT OCHOBOW Jisi (OPMHUPOBAHUS MHPOBO33PEHHS O0O0YdYaroIIerocs, €ro
MPEACTABICHUI O MaTEepUAJIbHOM €IWHCTBE MHpPA, BAXHYIO pOJIb HrparoT (HOpMUPYEMBbIE XHUMHEH
MIPEJICTABJICHHS O B3aMMOIIPEBPAICHISIX SHEPTUU M 00 3BOJIOIUHU BEIICCTB B MPHUPOC, O IMYTAX PEIICHUS
rI00aTbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
HKOJIOTMUECKOM 0e30MacHOCTH, MpobiIeM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEHN JUIsl CaMOpa3BUTHS U POPMUPOBAHUS KYJIbTYpPbI JUYHOCTH,
e€ o0meit U GyHKIIMOHATHHONU TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMHUPOBAHKE MBIIIJICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEN 00yUaronnxcs, HaBBIKOB HX
CaMOCTOATENIbHONW  y4eOHOW JIESITENIbHOCTH, OJKCIIEPUMEHTAIbHBIX W  HCCJIEIOBATEIbCKUX YMEHUH,
HEOOXOMMBIX KaK B MMOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM J1eATeTbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAyIHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IJIsSIIa HA
€IMHCTBO TPHUPOJABI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalioM B (OPMUPOBAHUU ECTECTBEHHO--
HAyYHOU IPaMOTHOCTH O0yYaIOLINXCS;

crocoOCcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00Yy4arOIIHUXCS.

JlanHple HampaBieHHs B OOy4eHHHM XUMHUU OOECIEeUMBAIOTCS CHEMU(PUKON comep aHHUs Y4eOHOTO
MpeIMeTa, KOTOPHIN SBJSETCS MEeJarornuecku aganTHPOBAaHHBIM OTPaKEHHEM 0a30BOM HAyKHW XMMHH Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OImEro o0pa3oBaHUsS OPHEHTHPOBAH HAa OCBOEHUE
00yUaIOIUMUCS CUCTEMBI TIEPBOHAYATBLHBIX MOHATHI XHMMHH, OCHOB HEOPTAaHUUYECKON XUMHUH U HEKOTOPBIX
OTJIETIbHBIX 3HAYUMBIX TTOHSITHI OPraHMYEeCKON XUMUH.

CtpykTypa cozepkaHusi MpOrpaMMBbI 10 XUMUU C(OPMHUPOBaHA HA OCHOBE CHCTEMHOTO MOJX0/1a K €€
m3ydenunto. CoaepikaHue CKIIAJIbIBAETCS M3 CHUCTEMBbI MOHATHH O XWMHYECKOM JJIEMEHTE U BEIIECTBE W
CUCTEMBI MOHSATHH O XUMHUYECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHH30BAHBI 10 MPUHITUITY
MOCJIEI0BATEIBLHOTO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEJICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYeHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEeHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— IpEeICTaBICHU 00 AIEKTPOTUTUIESCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSI pacCMaTPUBAIOTCA HA OCHOBE 3MIUPHUUYECKH MOJYUYEHHBIX M OCMBICICHHBIX
(akToOB, pa3BUBAIOTCS TOCTIEIOBATENBHO OT OJTHOTO YPOBHS K JPYTrOMY, BBIONHSS (PYHKIIUN OOBSICHEHUS U



MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTUUYECKOrO MPUMEHEHUS M TONTY4YCHUS
M3Y4aeMbIX BEILECTB.

OcBoeHme MporpaMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHYECKOU
COCTAaBJIAIOLIEH HAYYHOW KapTUHBI MHpPA B JIOTHUKE €€ CUCTEMHOW MPUPOJbI, HEHHOCTHOIO OTHOILLIECHUS K
HAyYHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3ydeHne XUMHH IPOUCXOAUT C MPUBJICUCHUEM 3HAHUN
W3 paHee M3yYEHHBIX YUYeOHBIX MpeaMeToB: «Okpyxaroumi Mupy, «buomorus. 5—7 knacce» u «Pusnka. 7
KJIacC».

[Tpu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHWN OCHOB XMMHUYECKOW HAyKH KakK OOJIACTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON JESATENIbHOCTH 4YejOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhL. 3a7adya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHMUX (AKTOB, TMOHATHNA, 3aKOHOB M TEOPETUYECKHUX IMOJOXKEHHUH, IOCTYIHBIX 0000IeHUH
MHPOBO33PEHUYECKOT0 XapakTepa, fA3blKa HAayKd, B IMPUOOIIEHMHM K HAy4YHbIM METOJAM II03HAHUA IpU
W3YYEHHUU BEUIECTB U XMMUYECKUX peakuuid, B (OpMHUPOBAHUHU U PA3BUTUH MO3HABATEIBHBIX YMEHHUH U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHON M yueOHO-MCCIIEeN0BATENbCKON eATeIbHOCTH, OCBOCHUH TMPaBUII
0e30macHOTo 0OpaIeHus ¢ BEIIEeCTBAMH B TOBCEHEBHOM JKU3HU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEero oOpa30BaHUS Ba)KHOE 3HAYECHHE MPUOOpENH
TaKHe LeH, KaK:

— (QopmMupoBaHHE HHTEIUIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYIHHUYECTBY, CAaMOCTOSTEIHHOMY NPHUHATHIO PEHICHWH, CIIOCOOHON ananTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HamnpaBJICHHOCTh OOyUYEHUS HA CHCTEMaTHYeCKOe MPUOOIIEHUE 00YJarOMIMXCs K CaMOCTOSTENIbHOM
MO3HABATENIBHON JESITeNbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMUPYIOIIMM MOTHUBALIUIO U pPa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— obecrieueHne yCjaoBHUH, CTOCOOCTBYIONMUX MPUOOPETEHUIO O0YUYaIOIIUMHUCS OMBITa PA3HOOOpa3HOM
NeSITeIbHOCTH, TO3HAHMWSI U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEOIIUX
YHHUBEPCAIBHOE 3HAYEHHE ISl Pa3JIUYHbBIX BUJIOB JIEATEIBHOCTH;

— (opmupoBanue oOme (hyHKIMOHATIBHOW M €CTEeCTBEHHO-HAyYHOH TPaMOTHOCTH, B TOM 4YHCIIe
YMEHUI OOBSICHITH M OLIGHWBATH SIBICHUS OKPYXKAIOLIETO MHUpPA, MCIONb3Yys 3HAHUS U OMBIT, OTy4YeHHBIS
NP HM3YYCHUM XUMHUH, NMPUMEHSTh UX TMPU PEIICHHH MpoOJeM B TOBCEIHEBHOM XU3HH U TPYIOBOM
NeSITENIbHOCTH;

— (QopmupoBaHue y 0OydarOUIMXCS TyMAaHUCTUYECKMX OTHOUICHUH, TOHMMAHUS LEHHOCTH
XUMHAYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHUECKH I1€JeCO00pa3HOro MoBEACHHs B OBITY U TPYAOBOIi
JEeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/J0POBBS M OKPYKAIOLIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBALIUU K O0YyYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHSI  OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy mpoduns u
HaNpaBJICHHOCTH JaJlbHENIIEro 00yYeHHUS.

OO1u1ee yKcIo YacoB, OTBEAEHHBIX IS M3yUeHUs] XMMUU Ha YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHus,
coctapsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZeNn0), B 9 kiacce — 68 yacoB (2 yaca B HEZIETIO).

COJAEP)KAHUE OBYYEHUA 9 KJIACC

BemecTBo M XMMH4ecKasi peakius

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux ssemeHToB J[. M. Menpaeneena.
CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B H3MEHEHHWHM CBOWCTB XHMMHYECKHUX DJJIEMEHTOB TIIEPBBIX TPEX
HepI/IO,Z[OB, Kajusd, KaJIbIIUA 1 UX COGI[I/IHCHI/Iﬁ B COOTBCTCTBUU C ITOJIOKCHHUEM DJICMCHTOB B Hepﬂonnqecxoﬁ
CUCTEME U CTPOECHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHABl XUMHUYECKOW CBS3U. THIBI KPUCTALIUYECKUX PEMIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKN U BUJIa XUMHYECKOM CBSI3H.



Knaccudukanus ¥ HOMEHKIIaTypa HEOPraHMYECKHX BEIIEeCTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIMUXCS K PAa3IMYHBIM KJjlaccaM HEOPraHMYEeCKHX COCTUHEHHM, FreHeTUYeCcKasi CBS3b HEOPraHMYeCKHX
BELIECTB.

Knaccupukanuss XUMHUYECKHMX pEAaKUUMH 10 pa3iuyHbBIM IpH3HaKaMm (M0 YHCIYy U COCTaBy
YYacTBYIOUIMX B PEAaKIUH BELIECTB, MO TerIoBoMY 3((}eKTy, M0 H3MEHEHHIO CTENEeHEeW OKHUCICHHS
XUMHUYECKHUX 3JEMEHTOB, [0 OOpaTUMOCTH, IO YYaCTHIO KaTalu3aTtopa). DK30- M IHAOTEPMUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonatue o ckopoctu XxumMudeckoi peaxiuu. [lonsatue 06 oOpaTUMBIX 1 HEOOPATUMBIX XUMHUECKUX
peakuusix. [loHsATHE O TOMOreHHBIX M TeTeporeHHbIXx peakuusx. [lonstue o karamuze. IlonstTue o
XMMHUYECKOM paBHOBecuU. DakTopbl, BIUSIOLIME HAa CKOPOCTh XUMHYECKONW peakUMU U IOJI0KEHHE
XMMHUYECKOI'O PABHOBECHS.

OKHCANTENTBHO-BOCCTAHOBUTEIbHBIE peakuuu, AIIEKTPOHHBIN Oananc OKHUCJIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. COCTaBIEHUE YPaBHEHUU OKHCIUTEIBbHO--BOCCTAHOBHUTEIBHBIX PEAKLUN C
UCIOJIb30BaHUEM METOJIa 3JIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALMU. DIEKTPOIUTHI U HEIEKTPOJINUThl. KaTHoHBI, aHHOHBI.
MexaHu3M JUCCOLMAIMKU BELIECTB C Pa3IMYHBIMU BHJaMU XUMHUYECKOW CBSi3U. CTENeHb IMCCOLMAIUH.
CunbHbIe U cradble JIEKTPOIUTHIL.

Peakuuu wuoHHOrO oOOMeHa. VYcCIoOBHS TPOTEKaHUs pPEaKuid HOHHOTO OOMEHa, TOJHBIE W
COKpalll€HHbIC HOHHBIE YpaBHEHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUI
00 2IEKTPOIUTHYECKON Aucconunanyn. KauecTBeHHbIE peakiuy Ha HOHBI. [IoHATHE 0 THAPOIN3Ee CONEH.

Xumuueckuii 3xcnepumenm:

O3HAKOMIJICHHE C MOJEISIMH KPUCTAJUTMUECKUX PEIIETOK HEOPraHMYeCKHX BEIIEeCTB — METAIIOB U
HEeMeTaJIoB (rpaguTa W anmasa), CIOXKHBIX BEIIECTB (XJOopuaa HaTpusi), UCCIEJOBAHHE 3aBUCHMOCTU
CKOPOCTM  XMMHYECKOH  peakUuMd OT  BO3JAEHCTBUS  pa3iMYHbIX  (DAKTOpOB,  HCCIEI0BaHUE
3JIEKTPOIIPOBOITHOCTH PacTBOPOB BEILIECTB, MPOIECCa TUCCOLUAIMU KUCIOT, MIeJI04Yel U cosielt (BO3ZMOXKHO
UCMOJb30BaHUE BHUJIEO MATEPUANIOB), MPOBEACHHUE OINBITOB, WIIIOCTPUPYIOIIUX TPHU3HAKK NPOTEKAHUS
peaknuii HOHHOTO OOMeHa (oOpa3oBaHWE OcCajKa, BBIAEICHUE Ta3a, OO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKIUil  (FOpeHHe, peaklHu
pas3loKeHus, COeIMHEHH), pacllO3HABAHUE HEOPTaHUYECKUX BEIECTB C IOMOIIBIO0 KAYECTBEHHBIX pPeaKLuit
Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTayibl 1 MX coeIMHEHUSA

OOmass xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTpPOEHHS aTOMOB, XapaKTE€pHbIE CTENEHU
okucneHus. CTpoeHue U pU3NUecKrue CBOMCTBA MPOCTHIX BEUIECTB — raJJOTeHOB. XMMHUYECKUE CBOMCTBA Ha
IIpUMepe XJIopa (B3aUMOJEICTBHE C MeETalllaMHM, HEMeTajulaMH, wiernodamu). Xisoposopopon. CosnsHas
KHCIIOTa, XMMHMYECKHE CBOMCTBa, MOJIydeHHEe, NpuMeHeHue. JlelicTBHe XJiopa W XJOPOBOJIOpPOAA Ha
OpraHu3M uesoBeka. BajkHelre XJI0puibl U UX HaXOXKJEHHUE B IPUPOJIE.

OOmast xapaktepucTtuka 3yeMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crerieHd okucineHus. CTpoeHue W (u3Myeckre CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U CEpBHI.
AnnoTpornHble MOAU(UKAIIMN KUCIOPOJa U cepbl. XUMHUECKHE cBOMCTBaA cepbl. CepoBOIOPO/, CTPOEHUE,
¢busznyueckue U xumMuueckue cBorcTBa. OKCHUIBI Cephbl KakK MPEACTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas
KHUCJIOTa, (U3MYECKHEe M XHMHYEeCKHe CBoicTBa (oOmMe Kak TpeACTaBUTENs Kiacca KHCIOT H
cnenupuyeckne). XUMHUUECKUE PEeaKLnH, JISKaIINe B OCHOBE MPOMBIIIJIEHHOTO CIIOC00a MOy4eHHs CePHO
KUCIOTHI. [Ipumenenne cepHoit kuciaoTel. Colli CEpHON KUCIOTHI, KAYECTBEHHAS PEaKIUs Ha CyIb(aT-uoH.
Haxoxnenue ceppl u €€ COEOUHEHHI B MOPHUPOJE. XHUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOUIEH Cpelbl
COCMHEHUSMH cepbl (KHCIOTHBIE JOXJIW, 3arps3HEHHEe BO3JIyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6mras xapaktepucThka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKHUCJIEeHMs. A30T, pacmpocTpaHeHHWe B mpupone, ¢GU3NYECKMEe U XHUMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupome. AMMHak, ero (Gu3MUeCKHe M XUMHUYECKHE CBOWCTBA, IOJIYYCHHE H



npumenenue. Conu aMMOHHS, UX (U3MUECKHEe M XMMHUYECKHE CBOWCTBA, nmpuMeHeHue. KadecTBeHHas
peakiuss Ha HMOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MojJydeHHe, (pU3Mvyeckrue M XHMMUYECKUE CBOMCTBA
(obmme Kak TpENCTaBUTENs Kiacca KHCIOT u crenuduueckue). Vcrmonp3oBaHWEe HUTPATOB W COJICH
aMMOHHMSI B KayeCTBE MHHEPAJIbHBIX YyAOOpeHHi. XHWMHUYECKOe 3arps3HEHHE OKpPYKAIoUIeH cpelibl
COCMHEHUSIMH a30Ta (KHUCIOTHBIE JOXIHW, 3arps3HeHHE BO3JAyXa, HO4YBbl U BoJ0EMOB). dDocdop,
ajutoTpornabie Moaudukanuu docdopa, ¢uznueckue M XxuMmudeckue cpoictBa. Oxcupa docdopa (V) u
docdopHas kucnora, (HU3MUECKHE M XUMHUYECKHE CBOWCTBA, moiiydeHue. McnomszoBanue (ocdatoB B
Ka4yecTBE MHUHEPAIbHBIX yI0OpEHUH.

Obmas xapakrepuctuka 3meMeHTOB |VA-rpynnsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
CTETIEHU OKUCIICHUS. YTJIEpPOJ, aJNIOTPONHbIE MOAU(PUKALIMY, PACIPOCTpaHEHUE B MPUPOJE, pusnueckue u
XHUMUYecKHne cBoicTBa. Ancopouusi. KpyroBopot yriepoaa B nmpupoae. OKcuabl yriepoaa, ux pusnueckue
U XUMHYECKHE CBOWCTBA, JCHCTBHE Ha >KMBBIE OPraHU3Mbl, MOJIYYEHHE U IPUMEHEHHE. DKOJOTMYECKHE
npoOyemMbl, cBsi3aHHbIE ¢ oOkcuaoM yriaepoaa (IV), rumoresa rno6anbHOTO NOTEIUIEHHUS KIIMMATa,
MapHUKOBBIN AP deKT. YTonbHas KUCIOTa U €€ COoNu, NX (PU3MUecKHe U XMMHUYECKHEe CBOICTBA, MOTYYeHHUE U
npuMeHenne. KauectBenHas peakuus Ha KapOoHaT-HOHBI. Vcnonp3oBanue kKapOOHATOB B OBITY, MEIHUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

[lepBoHayanbHBIE TOHATHUS 00 OPraHMYECKHUX BEUIECTBAX KaK O COEIMHEHUSX yriiepoja (MeTaH, 9TaH,
STHUJIEH, alleTHIIeH, STaHOJ, TIUIEpUH, YKCyCHas KucioTa). [IpupoaHbie HCTOYHUKH YTIIEBOJAOPOAOB (YToJb,
NPUPOJHBIN Ta3, HE(PTh), MPOAYKTH HUX THepepadoTku (OCH3MH), WX POJIb B OBITY W NPOMBIIUICHHOCTH.
[TonsATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: XKHUpaX, OeNKax, yriIeBOAax — M X POJIM B KU3HU YEIOBEKA.
MartepuanbHOE €AMHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COCTUHEHHH.

Kpemuuii, ero ¢usmueckre W XHUMHUYECKHE CBOICTBa, MoilyueHHe M mnpuMeHeHHe. CoequHEeHHs
KpeMHus B npupojie. O6mue npeacrasnenus 06 okcune kpemuus (1V) u kpemuueBoit kucinore. CHIIMKATHI,
UX UCIOJBb30BaHUE B OBITY, B NPOMBINUIEHHOCTH. BakHeWIne CTpOUTENbHbIE MaTepHajbl: KepamHKa,
CTEKJIO, LIEMEHT, O0eTOH, kene300eToH. [Ipobaembl 0e30macHOro UCIOIb30BAHUS CTPOUTEIBHBIX MaTEpPHAJIOB
B [TIOBCE/IHEBHOM KM3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB HEOPraHMYECKUX BEIIEeCTB, CBOWCTB COJSHOW KHCJIOTBHI, IPOBEJCHHE
KaueCTBEHHBIX PEAKIIMI Ha XJIOPHUA-UOHBI U HAOIIOIEHUE PU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAXKAIOIIHE
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TaJOr€HOB W HX COEAMHEHUH (BO3MOXXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIOB), 03HAKOMJICHHE C 00pasiamMu XJOpPHUIO0B (TaJOT€HHJIOB), O3HAKOMJIEHHE C oOpa3lamMu
ceppl U €€ COEeIMHEHUSMHU (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMAaTEpUANIOB), HaOJIO/IEHUE Mpoliecca
oOyriauBaHUs caxapa TOJ JCHCTBHEM KOHIICHTPHUPOBAHHOW CEpPHOWM KHUCIOTHI, U3Y4YE€HHE XUMHYECKHX
CBOMCTB pa30aBICHHOW CEpPHOIl KHUCIIOTHI, MPOBEJCHHE KAuyeCTBEHHOM peakiuu Ha CcyabpaT-uoH U
HaOIto/IeHne TMpU3HaKa e€ MPOTeKaHus, O3HAKOMIIEHHE ¢ (PU3NYECKUMH CBOWCTBaMU a30Ta, (hocdopa U ux
COEMHEHNI (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEpPHANIOB), oOOpa3laMu a30THBIX U  (ochopHBIX
yaoOpeHuli, monyueHue, coOupaHue, paclo3HaBaHHME W H3YYEHHE CBONCTB aMMHuaka, ITPOBEICHUE
KAueCTBEHHBIX PEaKIMii Ha HOH aMMOHUs H ¢ocdaT-HOH W HU3YUYEeHHE TPU3HAKOB HUX MPOTEKaAHUS,
B3aMMO/JICIICTBIE KOHLEHTPUPOBAHHOM Aa30THOM KHCIOTHI C MeAblo (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPHAIIOB), M3yUy€HUE MoJeJel KPUCTAJUIMYECKUX PelmEToK anMasza, rpadura, QysuiepeHa,
O3HAKOMJIEHHE C MPOIIECCOM aACOPOIIMH PACTBOPEHHBIX BELIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM
POTHBOra3a, MoJlyueHne, coOupaHue, paco3HaBaHUE U U3y4YE€HHE CBOMCTB YIJIEKHCIIOrO ra3a, IpoBe/ieHHe
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CHJIMKAT-UOHBI W U3yYE€HHE NPU3HAKOB HX MPOTEKaHUS,
O3HaKOMJIEHHE C MPOAYKLUHEH CUIMKATHOW MPOMBIIUIEHHOCTH, PEHICHHE 3KCIEPUMEHTANbHBIX 3a7au 110
Teme «BakHelme HeMeTalubl U UX COEIUHEHHUS.

MeTaniabl M UX COeTMHEHUS

OOmias XapakTepuCTUKa XUMHUYECKHX 3JEMEHTOB — METa/JIOB Ha OCHOBAaHMU HX TOJOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux saemeHTOoB [[. M. MengeneeBa u crpoeHuss atomoB. CTpoeHuUE
MeTaiioB. MeTtanmnuyeckas CBSI3b U MeTa/In4yeckasi KpUCcTaJuIMuecKas pemérka. DIeKTPOXUMUYECKUM psij



HaIpsDKEHUH MeTauioB. Ou3nyeckne W XMMHUYECKHE CBOMCTBAa MeTayuioB. OOmue crmocoObl MOTydeHHS
MeTaisioB. [ToHsITHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
YyT'YH, JIOPATIOMHUHUAN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[[lesounble MeTamuibl: noJjiokeHue B llepuomnueckoit cucreme Xumudeckux sieMeHtoB J[. U.
MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXJAeHUE B mpupojae. Puznyueckue U XMMHUYECKHUE CBOMCTBa (Ha
npuMepe Hatpusi U Kanus). OKCUIIbI U TUIPOKCUBI HATpUs U Kanus. [IpruMeHeHue menoYHbIX METaIoB U
HX COCOUHEHMI.

[IlerouHO3EMENBHBIE METAUIBI MAarHUd M KalbLui: ImonoxkeHue B llepuogumyeckod cucreme
xuMudeckux 3neMeHToB . 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAX0XJIE€HHE B pupoae. Puznueckue u
XMMHUYECKHE CBOWCTBAa MarHusl U Kanblius. BakHeline coeluHEHUs Kalblus (OKCUM, TUIPOKCUI, COJIH).
JKécTtkocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B Ilepuonnueckoin cucreme xumudeckux sieMeHtoB JI. M. Menneneesa,
CTpOCHHE aTOMa, HaxOXKIeHHe B mpupoje. Ousnueckre 1 XMMHUYECKHE CBOMCTBA allfOMUHUS. AMQOTEepHbIE
CBOMCTBA OKCH/IA U TUIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenue B Ilepuomnueckoit cucreme xumudeckux anemeHtoB JI. M. Menpaeneesa,
CTpOEHHE aTroMa, HaxokJeHue B mpupoae. Pusnueckue U XUMHUYECKHE CBoWcTBa kene3a. OKcuibl,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u MmoyydeHue.

Xumuueckuii 3xcnepumenm:

O3HaKOMJICHHE ¢ OOpa3llaMH METa/UIOB W CIUIaBOB, MX (U3NYECKHUMH CBOWCTBAMH, H3yUCHHE
pe3yabTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIOJB30BAHME BHJIEOMATEPUANOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA Kaibllusi M HATpUs C BOAOH (BO3MOXXHO HCIIOJNB30BaHHE BUICOMATEPHUATIOB),
UCCIIeIOBAaHNE CBOMCTB XKECTKOM BOJIBI, ITPOLIECCa TOPEHHUS Kene3a B KUCIOpo/ie (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB), TPU3HAKOB MPOTEKaHUs KAaYECTBEHHBIX pEaKlUWi Ha HOHBI: MarHus, Kaublus,
amoMuHus, 1uHKa, >keneza (l) wm xenmeza (lll), memm (Il), HaGmroneHwe M omMcaHWe TPOLIECCOB
OKpAITMBaHUs IJIAMEHH MOHAMH HATpUsA, KU U Kalblus (BO3MOXHO HCIOIh30BaHUE BUEOMATEPHUAIIOB),
uccienoBaHre amQpOTEepHBIX CBONCTB THIPOKCHIA aTIOMUHUS W THAPOKCHUAA IIMHKA, pEIICHHE
AKCIIEPUMEHTAJILHBIX 33a4 10 TeMe «BajkHel1re MeTabl U UX COSAMHEHU.

XuMHus U OKpyKamoLas cpeaa

BemecTtBa 1 Marepuansl B IOBCEIHEBHOM KM3HU Y€IOBEKa. be3onacHoe MCIoIb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKHX 03KOTaX M OTPaBIECHUSX.

XUMUYECKOe 3arps3HEHHE OKpY»Karollled cpeabl (IpelenbHasi AOMyCTUMasi KOHIIEHTpAIUsl BELECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpooiiem.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MAaTEPHUAJIbI).

Meostcnpeomemnuwie ceasu

Peanmusanus MeXIpeaAMETHBIX CBS3€M NpPH M3YYEHHMM XMMHU B 9 Kiacce OCYLIECTBISETCS 4epe3
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHU, SIBISIFOIIMXCS CHCTEMHBIMH
IUI OTZEIBHBIX MPEAMETOB ECTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: Hay4HbIN (DaKT, rumoTes3a, 3aKOH, TEOpHs, aHAINU3, CUHTE3,
KJaccupuKalus, NEpPUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHUE, MOJEIb,
SIBIICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MAaTEPUATIBL.

dusnka: Marepus, atoM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, PaJuO0aKTUBHOCTD,
MOJIEKYJIa, JEKTPUUECKUM 3apsij, MPOBOIHUKH, MTOTYIPOBOAHUKH, AUIIEKTPUKH, (DOTOIIEMEHT, BELIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTaNINYecKas penérka,
CIJIaBbl, (pU3MUECKUE BEIMYUHBI, €AMHUIBI M3MEPEHHs, KOCMUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE3MI,
Comnnue.

buonorusi:  ¢dorocuHTe3, apixaHue, Ouocdepa, DIKOCHUCTEMA, MHUHEpaJIbHBIE  yI0OpeHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.



I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TTOPOIBI, TOJIE3HBIE NCKOMIAaeMbI€, TOTLIMBO,
BOJIHBIC PECYPCHI.
INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O OBHIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0Opa3oBaHMs JOCTHTAIOTCS B
XoJle OOy4YCHHs] XUMHH B EIUHCTBE YYE€OHOW W BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaTUIIMOHHBIMH POCCUHCKUMHE COIIMOKYJIBTYPHBIMH ¥ TyXOBHO-HPABCTBECHHBIMH LIEHHOCTSIMH, TTPUHSATHIMU
B 00IIeCTBE MPAaBUJIAMU U HOPMAaMH MOBEICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHS
Y COLMATN3AIUN 00yJarOIIIXCS.

JIMYHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIMH M PACIIMPEHHUE OIBITA JACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTH:

1) naTpruoTHYECKOro BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTypHOMY, HCTOPUIECKOMY U HAYYHOMY HACJIC/IHIO,
MOHMMAaHMs 3HAYCHUS XUMHYCCKOW HAyKH B JKU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAIETh
JOCTOBEPHOH MH(pOpMAIMEl O MEePeIOBbIX JOCTHKEHHUSIX U OTKPBITUSX MHPOBON M OTECUYECTBCHHON XMMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUS:

MPEJCTABICHUS O COIMAIbHBIX HOPMAaxX W IMpPaBHUJIaX MEXIMYHOCTHBIX OTHOIICHWH B KOJUICKTHUBE,
KOMMYHHUKATHBHONH KOMIIETCHTHOCTH B OOIIECTBEHHO MOJIC3HOM, Y4eOHO-UCCIIEIOBATEIbCKOM, TBOPYECKOM
U JPYTUX BUAAX JIEATCILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOU JEATSIILHOCTH IPH BHITIOTHCHHUH
y49eOHBIX, TIO3HABATEIBHBIX 3a/1a4, BBITOJIHEHUU XHMHUYECKAX OJKCIEPUMEHTOB, CO3JIaHUU YYCOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO ¥ B3aWMOIIOMOIIIM B MPOIECCe ITON y4eOHOM NeaTenbHOCTH,
TOTOBHOCTH OIICHMBaTh CBOE TOBEJACHHWE W TIOCTYNMKM CBOMX TOBAapHIICH C TMO3WUIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHMSI ITOCIICJICTBUH MOCTYITKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHUPOBO33PECHUYECKHE TPEICTABICHUS O BEIIECTBE M XWMHUYECKOH PEaKIH, COOTBETCTBYIONIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M COCTaBJISIFOIIME OCHOBY JUIS MMOHMMAaHHS CYIIHOCTH HAay4yHOU
KapTHHBI MHpa, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI MPHPOJBI, B3aMMOCBSI3SIX
YeJIOBEKa C TIPUPOTHON CPEIOi, O POJIM XUMHH B TO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIC Ha IMMOJYYCHHE HOBBIX 3HAHWHM [0 XWMHUHU, HEOOXOIUMBIC
Ui 0OBsSCHEHUS HAOMIOAAEMBIX TMPOILECCOB U  SBICHHM, TMO3HABaTEeNbHON, WH(OOPMAIMOHHONW W
YUTATENIbCKOM KYJIBTYpbl, B TOM YHCJEC HAaBBIKOB CaMOCTOSITEIBHONH pabOThl C y4COHBIMH TEKCTAMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMHA TEXHHUECKUMH CPEJCTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHHI0O W TIO3HAHWIO, JIOOO3HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K
caMo00pa30BaHUIO, TPOEKTHOH U HCCIEAOBATEIbCKOW JIEATEIHHOCTH, K OCO3HAaHHOMY BBIOOpY
HATPAaBJICHHOCTH M YPOBHS OOYUCHUS B TAJIbHEHIIIEM;

4) opMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHWE IICHHOCTH J>XW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30pPOBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 JKWU3HU, OCO3HAHWE TOCIECACTBHA W HENPUSTHE BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUsS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs1), HEOOXOAUMOCTH COOJIIO/ICHUS TIPAaBUII O€30MaCHOCTH NP OOpaICHUH C
XUMHAYECKHMH BEIIECTBAMH B OBITY M peabHON JKU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

HMHTEPEC K MPAKTHYECKOMY M3YyUEHHUIO0 MPOPECCHl U TpyAa pasIudHOTO pOJia, YBAXKCHHE K TPYAY U
pe3ynbraTtaM TPYAOBOW NEATEIHHOCTH, B TOM YHCIE HAa OCHOBE MPUMEHEHHsS MPEAMETHBIX 3HAHUU IO
XMMHWHW, OCO3HAHHBIA BBIOOP HMHIWUBUAYATHHOW TPACKTOPHH MPOJODKEHHsT 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEITHON



npodeccuoHaNbHOM AEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aJalTHpPOBAThCS B
npodeccuoHanbHOM cpene;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

9KOJIOTHYECKH 1€IeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK MCTOYHUKY JKU3HH Ha 3emile, OCHOBE €€
CYLIECTBOBAHMSI, IMOHMMAaHHE LIEHHOCTH 3J0pOBOr0 M Oe3omacHoro obpasa KHU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXUUYECKOMY 3/10pPOBbIO, OCO3HAHHE LIEHHOCTH COOJII0/ICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPH PabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOIKAIOIINX 3I0POBHIO
M KM3HH JIIOJICH;

CHOCOOHOCTH TPUMEHATh 3HAHMS, MOJy4YaeMble MPH HM3YYEHUH XUMHM, JUIsI DPELICHUS 3ajad,
CBSI3aHHBIX C OKpY>Kalollell NPUPOAHON Cpefo, ISl TMOBBIIMICHUS YPOBHSI SKOJIOTMUYECKON KYJIbTYpHI,
OCO3HaHUs TJI00aTHHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIeM U TMyTel X PelieHUs OCPEACTBOM METOOB
XHUMHU, 3KOJIOTHUYECKOT'O MBIIIJICHUA, YMCHUA PYKOBOACTBOBATLCA UM B HOSHﬁB&TGHBHOﬁ,
KOMMYHHUKATHUBHOW U COLIMATIbHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrase MCTAIMPECAMCTHBIX PE3YJIbTATOB BBIACIIAIOT 3HAYUMBIC JJIS (1)0pMI/IpOBaHI/IH MHPOBO33PCHUA
oOlICHAYYHbIC MOHATHS (3aKOH, TEOpHs, NMPHUHIIMII, TUTOTe3a, (aKT, CUCTEMa, MPOIECC, IKCICPUMEHT U
JpyToe.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4€OHBIX MpeIMeTax M MO3BOJSIOT Ha OCHOBE
3HAaHUW U3 ATHX NOpPeaAMeToB (OpMHUpPOBATH MPEACTABICHUE O IEJIOCTHOW HAy4yHOW KapTHHE MHUpa, U
YHHUBEpCaJbHbIE Y4eOHBbIE NEHCTBUS (MO3HABATEIbHBbIE, KOMMYHHKATHBHBIC, DPETYJISATHBHBIE), KOTOPBIE
obecnieunBarOT (OPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOU e TeIbHOCTH.

Ilo3HaBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jornueckue geicTBus:

YMCHUA HUCIIOJIB30BaTh HpI/IéMBI JIOTUYCCKOI'0O MBIIIIJICHUA ITPH OCBOCHUHA 3HAHWUU: PaCKpBIBATE CMBICTT
XUMHUYECKUX TOHATUH (BBLAENATh MX XapaKTEepHbIE MPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C APYTUMHU
MOHATHUSIMH ), UCTIONB30BaTh MOHATHUSA U OOBSACHEHUS OTJEIbHBIX (PAKTOB U SIBICHUMN, BEIOUPATh OCHOBAHUS
U KPpUTCpUU JIA KJ'IaCCI/I(bI/IKaIII/II/I XUMHWYCCKHUX BECHIECTB U XHUMHYCCKUX peaxunﬁ, YCTaHAaBJIMBATb
MNPUYUHHO-CICACTBCHHBIC CBA3HM MCKIY o0OBeKTaMu HN3YUCHUA, CTPOUTH JIOTMYCCKHUE PaCCYXKACHUA
(MHIYKTUBHBIC, ACTYKTUBHBIE, TIO aHAJIOTHH ), AeNIaTh BHIBOJIBI U 3aKIIIOUEHUS;

yMEHHE TPUMEHSATh B TMpoIecce TMO3HAHUSA TOHATHS (TpeIMETHbIE W  MeTalpeIMEeTHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIOIb3YEMbIE B XUMHHU, TPE0OPa30BbIBATH IIUPOKO MPUMEHSEMBIE B
XUMHUU MOJICJIbHBIC TPEACTABICHUS — XUMHYECKHUU 3HAK (CHMBOJI JJIEMEHTA), XUMUUecKas ¢opmyrna U
ypaBHEHHE XUMHUYECKOW peakluu — TpU PElIeHHH Yy4eOHO-TIO3HABATENBHBIX 333y, C Y4YETOM OTHUX
MOJIETIbHBIX MPEACTABICHUN BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKUA HU3y4aeMbIX 0ObEKTOB
— XHMHWYCECKHUX BCIIECCTB MU XHUMHYCCKHUX peaKHI/Iﬁ, BBIABJIATH 06HH/Ie 3aKOHOMCPHOCTH, IMPUYNHHO-
CJICACTBCHHBIC CBA3U U ITPOTUBOPCUUA B U3YyIACMBIX MPOIECCAX U ABJICHUAX.

basoBble ucciienoBare/ibCKie 1eHCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHMS, a TAKXKE B
Ka4yeCTBE OCHOBBI IJIs1 (bOpMI/IpOBaHI/IH THIIOTE3BI IO MPOBCPKE MPAaBUIIBHOCTU BBICKA3bIBACMBIX CY)KJIGHI/II\/’I;

NpUOOpeTeHne OmblTa MO IUIAHUPOBAHUIO, OpraHU3allid M TPOBEACHUIO  YUYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIecca, CAMOCTOSTENILHO IPOTHO3UPOBATh €0 Pe3yibTar,
dbopMynupoBaTh 0000IIEHUS U BBIBOJBI IO pe3yibTaTaM MPOBEASHHOTO OMBITA, HCCIEIOBAHUS, COCTABIIATh
OTUY€T O MPOCIIAaHHON paboTe.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALUIO PA3IMYHBIX BUIOB U (popm
IIPEJICTABICHUS], TOJYyYaeMyl0 M3 pa3HbIX HMCTOYHMKOB (HAY4YHO-IIOMYJISIpHAs JIMTEpPATypa XUMHUYECKOTO
coJiep>KaHusl, CIpaBOYHbIe MocoOusi, pecypcbl VHTepHETa), KpUTUUECKH OLIEHMBATh MPOTUBOPEUYHMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE MPUMEHSATh pa3IUYHble METOJAbl U 3alpochl NpU MOUCKE U OoTOOpe HHPOpMAIUH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBINOJHEHUS YYE€OHBIX U TIO3HABATEIbHBIX 3a]ad
ONpeNeIEHHOTO  TUMA, MNPHOOpEeTeHHe OmbITa B OONACTH  HMCIOJNb30BaHUS  WH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJIAJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOIb30BAaHUS PA3IUYHBIX IIOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTUMaJbHYIO (QOopMy TNpeAcTaBieHUs HHPOpMALMM U
WUTIOCTPUPOBATH pelllaeMble 3a/1a4ll HECIIOKHBIMU CXeMaMu, AuarpaMMaMHu, IpyruMu popmamu rpaduku 1
AX KOMOMHAILIUAMIE;
YMEHHE HCIIONb30BaTh U aHAIU3UPOBATh B Mpolecce YUeOHOM M MCCIIE0BATENbCKON NEATENIbHOCTH
nH(OPMALIMI0O O BIMSHUM [POMBIIIJIEHHOCTH, CEIbCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karollel MpUPOHON Cpebl.
KoMMmyHuKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:
YMEHUS 3a/1aBaTh BOIPOCH (B X0/€ Auanora u (Min) JUCKYCCHH) IO CYIIECTBY OOCYXKIaeMON TEMBI,
(bopMynHUpOBaTh CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIMOTHEHUS MIPEITI0KEHHOM 3a/1a4H;
YMEHUsl MPEICTaBIATh IOJYyYCHHbIE pe3YyJIbTaThl ITO3HABATEJIBHOW JI€ATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaxX; JejaTh IPE3EHTALUI0 pPE3yJIbTaTOB BBINOJHEHHS XUMHUYECKOIO JKCIEPUMEHTa
(J1abopaTOpHOTO OIBITA, TAOOPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);
yMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEpCTHUKAMH B COBMECTHOW MO3HABaTENbHON W
UCCIIEIOBATENILCKON JIEATENIBHOCTH TpPHU PEUICHHH BO3HUKAIOIIMX MpoOJieM Ha OCHOBEe yuéTa O0OLIuX
HMHTEPECOB U COIJIACOBaHUS MO3ULUN (00CYX)AEHMSI, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBbI», KOOPAUHALIUS
COBMECTHBIX JICHCTBUI, ONpeieieHne KPUTEPUEB 10 OLICHKE KaueCTBA BBIIIOJHEHHON pabOThI U IPyTHE).
PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIE 1eliCTBHA:
YMEHUE CaMOCTOATENIbHO ONpPENEesATh LEId JCSITENbHOCTH, IUJIaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESITENBbHOCTb, BbIOMpaTh Haumboee
s dexTuBHBIE CIIOCOOBI pPElIeHHUs y4eOHBIX M TO3HABATEIBHBIX 3aJa4, CAMOCTOSITEIHHO COCTaBIATh WM
KOPPEKTUPOBATh MNPEJIOKEHHBIH aTOPUTM ACHCTBUN NP BBINOJIHEHUHM 33JaHUN C y4ETOM MOIY4YEHUS
HOBBIX 3HaHMH 00 M3yyaeMbIX OOBEKTAaX — BELIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO
pe3ynbTaTa 3asBICHHOM IeJM, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, NpeJiaracMble B
YCJIOBUH 3aJJaHHI.
HNPEIMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pe3ylbTaToOB MO OCBOEHHIO O0S3aTEIBHOIO COJIEpIKAaHUsS, YCTAHOBJIEHHOTO
naHHOM (denepanbHOM pabodeil MPOrpaMMoid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAYYHBIC 3HAHMUS,
YMEHHS U CHOCOObI JeHCTBH, ciennduueckue s NpeaMEeTHON 00JacTu «XUMUSA», BUABI ASITEIbHOCTH
[0 TIOJIyYEHHIO HOBOTO 3HAHMS, €r0 WHTEepHpeTaluy, NpeoOpa30oBaHUI0 M NPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.
K xoniy oOydenust B 9 kJjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
® PpACKpHIBATH CMBICII OCHOBHBIX XUMHUYECKHUX TMOHATUA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, AaHHOH, TIPOCTOE  BEILIECTBO,  CJIO)KHOE  BEIIECTBO,  BaJEHTHOCTD,
3JEKTPOOTPUIATENBHOCTh, CTENEHb OKHUCIEHUS, XHUMHUYECKas peaklus, XUMHUYECKas CBs3b,
TETIOBOM 3(PQEKT peakiuu, MOJb, MOJSPHBIA 00BEM, PacTBOP, ANIEKTPOIMUTHI, HEIIEKTPOJUTH,
ANEKTPOJIUTUYECKAs] JIMCCOLMALINS, pPEaKIHMHM HOHHOro OOMEeHa, KaTalu3aTrop, XHWMHUYECKOe
paBHOBecHe, 0OOpaTUMbIe U HEOOpAaTUMBbIE PEaKIui, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTENb, BOCCTAHOBHUTEIb, OKUCICHHWE U BOCCTAaHOBJCHHE, AJUIOTPONUs, am(OTepHOCTb,
XUMHUYECKas CBI3b (KOBAJICHTHAsI, MOHHAS, METAJUIMYECKas ), KPUCTAITMYECKAsI pEHIETKA, KOPPO3US
METAJIOB, CIUIaBbl, CKOPOCTh XMMUYECKOW peakivu, IpeaeabHo JonyctuMas konmneHTpanusa [TJK
BEILIECTBA;

® JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITUN W MPUMEHATH 3TU MOHATUS TPU
ONMCAaHUU BEUIECTB U UX MPEBPALICHU;



UCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIMKY JJisi COCTaBiieHHS (OpMyNl BELIECTB M YpaBHEHHI
XUMHYECKUX PEAKIIUIL;

ONpEAENATh BAJIEHTHOCTh M CTEHEHb OKHUCICHUS XHWMUYECKUX OJJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOIO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMpeleIEHHOMY KIAacCy COSAMHEHHH 110
dbopMynaM, BUJI XUMHUYECKOM CBA3HM (KOBAJICHTHAs, HOHHAs, METAJJINYECKas)) B HEOPraHUYEeCKUX
COCIMHEHUX, 3aps] MOHA MO XUMHUYECKOW (opmyie, xapakTep Cpeasl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUM, TUI KPUCTAIUIMYECKON PEIIETKA KOHKPETHOIO BEUIECTBA;
packpbiBaTh cmbica [lepumomuueckoro 3akona J[. M. MenneneeBa U J€MOHCTPUPOBATH €ro
MOHVMAHKUE: ONHUCHIBATh W XapaKTepH30BaTh TaOMMuHyr ¢opmy I[lepnoanyeckoil cHUCTEMBI
XUMHUYECKHUX B3JIEMEHTOB: pa3nyaTh MOHATUSA «TJIaBHas moAarpynna (A-rpymnma)» U «1mododHas
noarpynna (b-rpymma)», maneie u OonblIMe MEPHOJbl, COOTHOCHUTH OOO3HAUYEHHUS, KOTOpHIE
UMEIOTCS. B TMEPUOJAMYECKONW TalNHIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB U 3apsij sA1pa, o0IIee YHCIIO0 AIEKTPOHOB U pacHpeeiIeHHE UX 110
ANEKTPOHHBIM CJIO0SIM), OOBSICHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB JIEMEHTOB U UX
COEMHEHMI B Mpeenax MajblX MEPUOJIOB U IIIaBHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;
KJIaCCU(PUIIUPOBATh XUMUYECKHE AJIEMEHThI, HECOPraHUYECKUE BEIIECCTBA, XUMUYECKUE DPEAKIIUU
(10 9MCITy ¥ COCTaBY yYaCTBYIOIIHUX B PEAKIIUU BEUIECTB, IO TEIIOBOMY 3(PEKTy, 110 N3MEHEHHUIO
CTETNIEHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OO0IIKME M creuuuueckue XUMHUYECKHUE CBOWCTBA MPOCTBIX H
CJIOKHBIX BEIIECTB, MOATBEPK/as OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX W MOHHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTABJISITh YPABHEHUS AJIEKTPOJUTUUYECKON AUCCOLMAIIMN KUCIIOT, IIEJI0UEl U COJEH, MOJHbIE U
COKpalIEHHbIE YpaBHEHHS PEakiuii MOHHOTO OOMEHa, YpaBHEHMS PEaKIHil, MOATBEP KIAIOIIUX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3M MEXIY BEIIECTBAMM PA3JIMUHBIX KJI1ACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHCca ITUX PeaKIInit;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHUSI, BOZMOXKHOCTH MPOTEKAHUS
XUMHUYECKUX MTPEBPAIICHUM B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MAacChl BEIIECTB, MaCCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa 1O (opMyse COeAMHEHMs, MacCOBYIO [IOJII0 BEIeCTBa B pacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHUYECKOMN pEaKInu;

coONIOAaTh TMpaBUiia MOJB30BAHUS XUMHUYECKOW MOCYMOM U 1abopaTopHBIM 00OpyAOBaHUEM, a
TaKKe TpaBWJIa OOpAIIEHUs] C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMH IO BBITOJTHEHHUIO
mabOpaTOPHBIX XUMHUYECKHX OMNBITOB MO TMOJTYYCHHIO M COOMpPaHHI0 Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yriieKucioro rasa);

MPOBOJUTh  PEAKIIMH, TOATBEPKIAIOMINE KAYECTBEHHBI COCTaB  Pa3IMYHBIX  BEIIECTB:
pacrno3HaBaTh OINBITHBIM MYTEM XJOpUA-, OpomMua-, MoauA-, KapboHaT-, (ocdaT-, CUIMKAT-,
cynbdar-, TMAPOKCUA-UOHBI, KATHOHBI aMMOHUSI ¥ HOHBI U3yYE€HHBIX METAJIOB, TPUCYTCTBYIOIINE
B BOJIHBIX pACTBOpaX HEOPraHUYECKHUX BEILIECTB;

MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON ACSITEIBHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00001IIeHNe, CHCTeMAaTU3allu0, BBISBICHUE MPUYUHHO-CICICTBEHHBIX CBSI3€H — I HM3YUYCHHS
CBOMCTB BEIIECTB W XHUMHYECKUX pEAKIHMil, €CTeCTBEHHO-HAy4YHbIE€ METOAbl MO3HAHUS —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TemaTnueckoe mianuposanme 9 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
(undposbie)
n/ pa3/iesioB U TeM Bcer  Konrtposanubl = IlpakTnyecku
oOpa3oBaTejibHbIE
n NMPorpamMmbl 0 € padoThl e padoThbl
pecypchbl
Pa3znen 1. BeniecTBO U XUMHUYECKHE PeaKIUun
Hostoperiite 1 . bubnuorexa [JOK
1.1 yrayOuICHHE SHAHHIL 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJiOB 6
Kypca 8 kiiacca -
Octiosibie bu6mmoreka [IOK
1.2 SAROHOMEpHOCTH 4 https://m.edsoo.ru/7f41a63
XUMHUYECKHX 5
peaKuuit -
DIIeKTPOTUTHYECKA
ST TUCCOLIMALIUSL. bu6mmoreka [JOK
1.3 XuMuuecKkue 8 1 1 https://m.edsoo.ru/7f41a63
peakiu B 6
pacTBopax
Wroro no pazneny 17
Paznen 2. Hemerasuibl U MX coeIMHEHMSI
OO6mas
XapaKTEepUCTUKA bu6nuorexa [IOK
2.1 XUMHYECKHX 4 1 https://m.edsoo.ru/7f41a63
siemMeHToB VIIA- 6
rpynisl. ['anoreHst
OO6mras
XaparTepreTiia bubmuorexa [IOK
2.2 NHMITACCIHX 6 https://m.edsoo.ru/7f41a63
aneMeHTOB VIA- 6
rpymmsl. Cepa u eé -
COCIUHCHHUS
OO6mras
XapaKTePUCTHKA
XHUMHYECKHUX bu6mmoreka [JOK
2.3 seMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a63
rpymsl. A30T, 6
dbocdop u ux
COCTMHCHUS
2.4 Oomuas 8 1 2 bu6mmoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XapaKkTEepUCTUKA
XUMHNYCCKHUX
snemeHToB |V A-

KpPEMHUN U UX

COCAUMHCHU

rpynnsl. Yriaepoa u

https://m.edsoo.ru/7f41a63
6

Uroro no pazneny

Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S

25

31 Oo61ue cBoiicTBa
' METAJIJIOB
Baxueiimniue
3.2 METAJUIBI U UX
COECIUHEHUSA

Hroro no pasneny

16

20

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

Pasznen 4. Xumus u okpyxaomas cpeaa

BemecTBa n bubnmoreka [JOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41a63
YKU3HH YeJIOBEeKa 6
Wroro mo pazneny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO
YACOB IIO 68

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAAHME 9 KJIACC

Ne i/

Tema ypoka

Bcero
4acoB

Jara
IJIaH

Jara
dakr

Ilepnonnueckuii 3aK0H.
IIepuonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
Meunneneena

05.09

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX JIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMYECKUX BEIECTB

Buapl xXuMHueckou CBS3U U THUIIBI
KPUCTAJUTMYECKUX PEHIETOK

07.09

12.09

14.09

KonTponbnas padora Nel no teme
«[loBTOpEHUE 1 yrirydneHue
3HAaHUI OCHOBHBIX Pa3/eiioB Kypca
8 Kiacca»

19.09

Krnaccudukanus XaMHIeCKUX
peaKuuii Mo pa3IMYHbIM MPU3HAKAM

[TonsiTHE O CKOPOCTH XUMHYECKOM
peakuuu. [ToHsITHE O TOMOT€HHBIX U
TETEPOTeHHBIX PEAKLUAX

IloHsaTHE 0 XUMHUYECKOM
PaBHOBCCHUHU. CDaKTOPBI, BJIMAOIINUC
Ha CKOPOCTb XUMHYECKOMN peaknuun
" MOJIOKCHUEC XUMHNYCCKOT'O
PaBHOBCCHUSA

OKHUCIIUTEBLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

21.09

26.09

28.09

03.10

10

Teopus 3IEKTPOIUTHYECKON
mucconuanu. CUIbHBIE U ClIa0bIe
DIIEKTPOIUTEL

10.10

11

12

13

HoHHbIe ypaBHEHHS peakui

XHUMHUECKHE CBOMCTBA KUCIIOT U
OCHOBaHMI B CBETE MPEICTABICHUIM
00 2JEKTPOTUTHUECKON
JHCCOIHAIIN

XHUMHUYECKHUE CBOMCTBA COJIEH B
CBETe MpecTaBIeHU 00

12.10

17.10

19.10



14

BHGKTpOHHTHHGCKOﬁ JUCCOIHM a1

[TonsiTue o ruaponuse conen

24.10

15

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUH

26.10

16

17

18

[TpakTrueckas padora Ne 1.
«Pemienne s3xcrepuMeHTaIbHbIX
3a1au»

KontponbHas padota No2 o teme
«DIeKTpoIUTHYECKas
aucconuanusi. XUMHYECKue
pEeaKIMK B paCTBOpPax»

OO01as xapakTepUCTHKA raJOreHOB.

XUMUYeCcKHe CBOMCTBA Ha MPUMEPE
XJiopa

19

XnopoBogopoa. CossiHast KUCIIOTA,
XHUMHUYECKHE CBOWMCTBA, MOJTyYEHHE,
MIPUMCHCHHE

20

[IpakTuueckas padbora Ne 2 o teme
«Ilonmy4deHne CONsTHOM KUCIOTHI,
H3y4YEHHUE €€ CBOMCTBY»

21

22

Brruncnenus no ypaBHEeHUSIM
XMMHYECKUX PEAKIUH, €CIIU OJUH
W3 peareHTOB JaH B U30BITKE

OO11ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmst

23

AnnoTpomnHbie MOIU(DUKAITUU CEPHI.
Haxoxnenue cepbl u eé
COCIMHEHMH B IIPUPOJIE.
XHUMHUYECKUE CBOKCTBA CEPBI

24

CepoBoiopo/i, CTpoeHuUe,
(1)H31/I‘-ICCKI/I€ U XUMHUYCCKHUEC
CBOMCTBA

25

26

Oxcunpl cepol. CepHasi KHCIIOTA,
(bu3UYeCcKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHNE

XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBIIIJIEHHOTO cIIoco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHWMHYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpeibl
COEJIMHEHMSIMU CEPBI



27

28

29

30

Brrunciienne maccoBoit 10au
BBIXO/Ia MPOJIYKTa PEaKIuu

OO61as xapakTepuCcTUKa 3JIEMEHTOB
VA-rpynmsl. A30T,
pacmipocTpaHeHue B IPUPOJIE,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA

AMMuak, ero ¢puznyeckue u
XUMHUYECKHUE CBOKCTBA, ITOIyYEHUE
Y IPUMEHEHUE

[IpakTrueckas padota Ne 3 o Teme

«ITonydueHne aMMHaKka, U3ydeHUE
€ro CBOICTBY

31

A3oTHas KUCOTa, e€ pusmueckue u
XMMHUYECKHE CBOMCTBA

32

Hcnonp30BaHue HUTPATOB U COJCH
aMMOHMSI B KAU€CTBE MUHEPAITBbHBIX
ynoopennii. XuMu4deckoe
3arpsiI3HEHUE OKPYKAIOIIEH Cpebl
COEIMHEHUSIMH a30Ta

33

34

35

36

37

dochop. Oxeun pochopa (V) u
dbocdopHas kucnora, pusuvecKue u
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

Hcnonb3oBanue GocaToB B
KayecTBE MUHEPAIbHBIX
ynoOpeHul. 3arpsi3HeHHe
MIPUPOJIHOM cpenbl hocdaTamu
VYraepon, pacipocTpaHeHHE B
npupoje, puzndeckue u
XUMUYECKHE CBOUCTBA

Oxcunpl yriaepoaa, ux usnyeckue
Y XUMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,
CBSI3aHHBIE C OKCHJIOM yTJIepojia
(V)

YroapHasg KUCIIOTa U €€ COJIU

38

[IpakTuueckas pabora Ne 4 o Teme
"[TonyueHne yriaekucioro rasa.
KauectBennas peakuus Ha
KapOoHaT-NOH"

39

[TepBoHavabHBIC TOHATHUS 00




40

41

OpPraHMYECKUX BEIIECTBAX KaK O
COCIMHEHUSIX YTIIepo/ia
Kpemuuii u ero coeguHeHus
[TpakTuyeckas pabora Ne 5.
Pemenue sxkciepuMeHTAIbHBIX

3a1ad4 1o teMme «Baxkneiiune
HEMETAJIJIBI U UX COEIUHEHUI

42

KonrtponsHas padora Ne3 mo reme
«BaxxgeuIme HeMeTaJIbl U UX
COCTUHEHUI»

43

OOm1ast xapaKTepUCTHKA
XUMHUYECKUX IJIEMEHTOB —
MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJUTH4ecKasi KpucTauinaecKas
pemérka. Gu3nyeckre CBOMCTBA
METaJIJIOB

44

XHUMHUYECKHE CBOMCTBA METAJLIIOB.
DNEeKTPOXUMHUYECCKUN P
HaIIpsKEHNUH METaJUIOB

45

OO6m1re crocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
110 YPAaBHCHUAM XUMHUYCCKUX
peaKIyii, €CIIM OJJH U3 PEarcHTOB
COZEPKUT IPUMECH

46
47

Iloustue o KOppO3rHn MCTAJIJIIOB

Il{enouHbIe METAILIBI

48

49

50

OKCI/II[I)I W TUAPOKCHUJBI HATPHUA U
KaJlus

Illeno4yHO3EMENBHBIE METAILIIBI —
KaJIbIIUA 1 Maroui

Baxxneilinme coefTMHEHUS KBNS

51

52

53

O000IIEHNE U CUCTEMATHU3AIIIS
3HAHUH

JKécTkoCcTh BOMBI M CIOCOOEI €€
yCTpaHEHUS
[IpakTuueckas pabora Ne 6 o Teme

"KEcTKOoCTL BOABI M METOJEI €6
ycTpaHeHHs"

54
55

ATOMUHAN

AMpoTepHbIe CBOIICTBA OKCHJIA U




56

TUJIPOKCHUIA

Kemeso

57

OKCI/II[BI, TUAPOKCUIBI U COJIN
xenesa (1) u sxemnesa (111)

58

59

60

61

O0001IeHrEe U cUCTEMaTU3aLU
3HAHUH

[TpakTnueckas padora Ne 7.
Pemenue skciepuMeHTAIBHBIX
3a1ad4 1o teMme «Baxkneiimme
METAJIIbl U UX COEIUHEHHUA

Breruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
W3 pEareHTOB JIaH B M30BITKE WIIH
COJICPKUT MpUMECH. Berancnenus
MacCcOBOM JOJIH BBIX0JIa MPOAYKTA
peaknuu

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUH

62

KonTponbnas padora Ne4 o teme
«BaxkHenmme MeTaibl U UX
COEIMHEHUS

63

64

BemectBa u marepuassl B
MOBCEIHEBHON KU3HU YEI0BEKA

XHUMHUECKOE 3arpsi3sHEHUE
OKpY’Karollen cpeibl

65

Ponp xumuu B perieHnn
HKOJIOTUYECKUX MPOOIeM

66

67

PesepubIiil ypok. O6006111eHIE 1
cUcTeMaTu3alus 3HaHUI

PesepBHelIit ypok. O600111eHNE 1
cucTeMaTu3anus 3HaHUN

68

Pesepubiil ypok. O6006111eHIE 1
cUucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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