COILEPKXAHUE OBYUYEHMUSA
11 KUIACC

OBIIAS U HEOPTAHUYECKAS XUMUSA

TeopeTqucmle OCHOBBI XMMHUH

XUMHYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. JNEKTPOHHAs 0O0O0JIOYKA.
DHepreTUYecKue ypoBHH, OAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemMenTsl. OcoOeHHOCTH
pacrpeziefieHus] 3JEKTPOHOB MO OpOUTANsIM B aroMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOIOB.
OneKTpoHHas KOHPHUTypanus aTOMOB.

[lepuonnueckuit 3axkoH u Ilepumonmueckass cucreMa Xxumuueckux aemeHtoB /J[. .
MenpeneeBa. Cpsa3p nepuonnyeckoro 3akoHa u [lepuoanueckoil cHCTEMbl XHMHUYECKHUX
anemeHToB JI. 1. MeHnzaeneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHUS ATOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XMMHUYECKHUX IEMEHTOB U 00pa3yeMbIX UMU MPOCTBIX U CIOXKHBIX BEIIECTB
10 TPyMIaM U NepruoaM. 3HaU€HUE MEPUONYECKOr0 3aKOHA B Pa3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XUMHYECKas CBA3b. Buabl XuMUYecKoW CBS3U (KOBaJEHTHAs
HENoJSIpHAsE W TOJSpHAsA, MOHHAsA, MeTalaudeckas). MexaHu3Mbl 00pa3oBaHUS KOBaJEHTHOM
XUMUYECKON CBs3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). Bomoponnas cBsizb. BajaeHTHOCTD.
DneKTpooTpuLaTeNbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IOCTOSIHCTBA COCTaBa
BelIECTBA. THWIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKON PELIETKU.

ITonsaTre o gucnepcHeIX cucTeMax. MICTHHHBIE U KOJIOUIHBIE pacTBOpBl. MaccoBas 1o
BEIIECTBa B pacTBOpE.

Knaccudukanus Heopranumueckux coenuHeHuil. HomeHknarypa HeopraHMYeCKHX
BellecTB. [eHeTnyeckass CBsI3b HEOPraHMYECKUX BEIIECTB, MNPUHAIIEKAIIUX K pPa3INYHBIM
KJIacCaM.

Xumunyeckass peakuus. Knaccuduxanuss XMMHUECKMX peaklMid B HEOpraHMYecKoil u
OpraHWYECKON XMMHH. 3aKOH COXPAHEHHUSI MAcChl BEIIECTB, 3AKOH COXPAHEHUs U MpEBpalICHUS
SHEPTUU MIPU XUMHUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akropoB. OOpaTHMble peakluu.
Xumuueckoe paBHoBecue. DakTopbl, BIUAIOIIME HA COCTOSIHUE XUMHUYECKOTO pPaBHOBECHUS.
ITpuauun Jle Hlarense.

OnexTponutuyeckas auccouuanus. CunpHble W ciiadble 1eKTpoauThl. Cpena BOIHBIX
pacTBOPOB BELECTB: KUCIas, HEUTpaJbHas, IIeJI0YHasl.

OKHCANTENEHO-BOCCTAHOBUTENBbHBIE PEAKILIUU.

OKCIIEpUMEHTANIBHBIE METOJbl M3YUYEHHUS BELIECTB M UX NPEBpAILECHUN: JEMOHCTpALUs
tabmun «lleprogndeckass cuctema xumMuuyeckux snmeMeHToB J[. M. MenpaeneeBa», u3yudeHue
MoZeNe KPUCTAIMYECKUX PEeHIETOK, HAOIIOAeHHEe M ONHMCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3lioKeHHWE IMEepOKCHIa BOJOpPOJa B MPHUCYTCTBHHM KaTaau3aropa,
OIpEEIICHUE CPENbl PACTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCAJIBHOIO MHAMKATOpA, pEaKkLuu
MOHHOTO OOMeHa), MpOBEJIEeHUE MpPAaKTHUeCKOW paboTel «BnusHue pa3znuuyHbiXx (akTOpoB Ha
CKOpPOCTb XUMUYECKON PEAKIIUM.

Pacuérnrpie 3anaun.

Pacuérel 1Mo ypaBHEHUSIM XUMHUYECKHX pEaKIMil, B TOM YHCIE€ TEPMOXUMHUYECKHUE
pacu€Thl, pacy€Thl C UCIIOJIb30BAHUEM TOHATHS «MAacCOBasl 10JI BELIECTBAY.



Heoprannueckasi xumms

Hemeramnpl. Ilonoxenne HemeramioB B llepuonnueckod cuUCTEME XHUMHUYECKUX
anemeHToB JI. M. MenzaeneeBa u OCOOCHHOCTH CTpOCHHUsS aroMoB. DU3HYECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTPOIUSI HEMETAIIOB (Ha mMpuMepe KUCIIoposa, cephl, hochopa u yriepona).

XHWMHYECKHNE CBOMCTBAa BaXHEHIITMX HEMETAJIOB (TajoreHOB, CEephl, a3oTa, ¢ocdopa,
yIJeposa U KPeMHUs1) U UX COCAMHEHUH (OKCUAO0B, KHUCIOPOACOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)XHEUIINX HEMETAIUIOB U UX COCIUHEHUMN.

Meramibl. [Tonoxxenne MmeraiioB B [leproguyueckoid cucTteMe XMMUYECKUX IEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI0YEeK aroMOB MeTamioB. Oomue
¢buszndeckue cBoiicTBa MeTauioB. CIIaBBI METAIIOB. DJIEKTPOXUMHYCCKUN PSJl HANMPSHKEHUN
METAaJJIOB.

XHWMHYECKHE CBOMCTBA BAXHEHIIMX META/UIOB (HATPWH, KaJMi, KaJblIUA, MarHui,
AJIOMUHUM, IIUHK, XPOM, KeJIe30, MEIb) U UX COCAMHEHUH.

O61ue cnocoOb! moay4yeHus: MeTaioB. [IpuMeHeHrne MeTanaoB B ObITY U TEXHHKE.

DKCNEPUMEHTAIbHBIE METOJbl H3Y4YEHHUs BEUIECTB W MX IMPEBpAIICHUN: H3y4YEeHHE
KOJIJIEKIIMKM « MeTasuibl U CIUIaBbl», 00pa3IioB HEMETAIIOB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4,
HaOJIIOJICHNE W ONHUCAaHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMMOACHCTBHE
TUAPOKCU]IA ATIOMUHUS C PACTBOPAMU KUCIIOT U IIEJI0UeH, KaueCTBEHHBIE PEAKIIMN HA KaTHOHBI
METaJIJIOB).

PacuérHblie 3a/1a4mn.

Pacuérel macchl BemiecTBa WM 0O0bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OHO U3 BEIIECTB UMEET IPUMECH.

XUMHSA ¥ )KU3HDb

Ponp xumuu B 0O6ecrieyeHIH SKOIOTUIECKOM, SJHEPTeTUIECKON U MHIEBOI1 0€30MacHOCTH,
pa3BuTUU MeAUIUHBL. [loHSATHE O HAyYHBIX METONAaX TO3HAHUSA BEIIECTB M XHUMHUYECKUX
pEeaKLni.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIMIAX TMPOMBIIIJICHHOTO TOJYYCHUS
BOKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEHIECTB M MaTEPHAIOB: BAXKHEHIINE CTPOUTEIbHBIE MaTepHAabI,
KOHCTPYKIIMOHHBIE MaTepHaybl, KpacKu, CTEKJIO, KE€pamMHuKa, Marepuaibl AJsl 3JIEKTPOHHKH,
HaHOMAaTepHUalibl, OPraHUYECKUE U MUHEPAIbHBIC YIOOPEHUSI.

XuMHsT ¥ 370pOBbE UEJIOBEKa: IMpaBWja HCIOJIb30BAHMS JICKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOr0 UCIONBF30BaHUS MPENapaToB OLITOBOM XUMUU B IIOBCEAHEBHON KHU3HU.

MexnpenMeTHbIE CBS3H.

Peanmu3anus MeXnpeaMeTHBIX CBS3EH MPU U3YYEHUH OOIIel U HEOPraHMUeCKOM XUMUU B
11 kytacce ocymiecTBISETCA Yepe3 UCIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAyUHbIX MOHSTUH,
TaK U MOHSATUH, SBISAIOIIUXCS CUCTEMHBIMU JUISl OTAENBbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO
IIAKJIA.

OOmue ecTecTBEHHO-HAyYHbIe MOHATHS: HAy4YHbIH (aKT, THIIOTEe3a, 3aKOH, TEOpHs,
aHaJu3, CHHTE3, KIacCU(PUKAIUS, TIEPUOTUIHOCTD, HAOIIOIEHNE, SKCIIEPUMEHT, MOJICIIMPOBAHUE,
U3MEpEeHUe, SIBIICHUE.

dusnka: marepus, HEPrus, Macca, aroM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, W30TOTI,
pPaOaKTUBHOCTh, MOJIEKYJA, YHEPTreTHUECKU YPOBEHb, BEIECTBO, TEIO, 00BEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3MUCCKHE BETUINHBI U €UHUIBI X U3MEPEHHUS, CKOPOCTb.

buonorust: kierka, opraHusM, 3KOCUCTeMma, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIICCTB B OpPTraHU3ME.

I'eorpadus: MuHEpabl, TOPHBIE TOPOJIBI, TIOJIE3HBIE UCKOTAEMBbIE, TOTUIUBO, PECYPCHI.



TexHomorus: XUMHNYCCKaAa IIPOMBIIIJICHHOCTD, MCTaJLIyprus, IMPOU3BOACTBO
CTPOUTCIIbHBIX Marcpualios, CEIbCKOXO3SMCTBCHHOE IIpOU3BOACTBO, numicBas
IMPOMBIINIJICHHOCTD, (bapMaL[eBTI/I‘ICCKaH MMPOMBIINIJICHHOCTB, IIPOU3BOACTBO KOCMCETHUUYCCKHUX
npemnaparoB, MpoOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpUaJIOB, 3JICKTPOHHAA HPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOI'H.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHMSA TTPOT'PAMMBI 110 XUMUHU
HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOCHHS OOYyYaroIUMHCS
IporpaMM CpeAHEro ooiero oopa3zoBaHus (JUYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Haydno-mMeTonndeckoii OCHOBOWM st pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
pOrpaMM CpeAHEro o01ero oopa3oBaHus sIBISETCS CUCTEMHO-ESATEIbHOCTHBINA TOAXO.

B cooTBeTCTBHHM C CHCTEMHO-IESTEILHOCTHBIM IOIXOJAOM B CTPYKTYpE JHUYHOCTHBIX
pE3yJIbTaTOB OCBOEHMs MpeaMeTa «XHUMHs» Ha YPOBHE CpPEJHEro oouero oOpa3oBaHMs
BBIJICJIEHBI CIIEAYIOLINE COCTABIISIOIINUE:

0CO3HaHHE O0YYaroIMMHCS POCCUHCKOM Tpa’KAaHCKOW MIEHTUYHOCTU — IOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEEIICHHIO;

HaJIM4Yle MOTUBAIMU K 00YUYEHUIO;

L[EJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHUH JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LEHHOCTEeH U MCTOPUUECKUX TpaJuLUil 6a30BOM HayKHu XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOydarolIUMXCs PYKOBOACTBOBAaThCSl B CBOEH J€ATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, MPUCYLUIMMU LEJIOCTHOW CHUCTEME XUMHUYECKOrOo
00pa3zoBaHus;

HaJIMYME TPABOCO3HAHUS HKOJIOTMYECKOM KyJabTYyphl M CHOCOOHOCTH CTAaBUTh LEIH U
CTPOWTD KU3HEHHBIC TUTAHBI.

JIMuyHOCTHBIE pE3yNbTaThl OCBOEHHs MpenMeTa «XUMHsS» JOCTHraloTcs B €IUHCTBE
yu4eOHOI M BOCIHTATEIBHOW JEATEIIFHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH U HJ€ajJaMH POCCHICKOrO
TPaXXJIaHCKOTO OOIIeCTBa, MPHUHATBIMA B OOIIECTBE HOPMAMH W TIPABHJIAMH IIOBEICHUS,
CHOCOOCTBYIOLIMMH TIPOLIECCaM CaMOIIO3HAHUS, CAMOPa3BUTH U HPABCTBEHHOI'O CTAHOBJICHUS
JMYHOCTH O0YyYarOIIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS IMpeaMeTa «XUMHs» OTpaxaroT c(hOPMHUPOBAHHOCTh
ONbITa I[I03HABATEILHOM M MPaKTUYECKON JesTeNbHOCTH OOyyarouuxcsi MO pealn3aluu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro0 BOCIIMTAHUA:

0CO3HaHUs 00YYaIOIUMKCS CBOUX KOHCTUTYLIMOHHBIX IpaB U 00s3aHHOCTEH, YBaXKEHUs K
3aKOHY W TIPABOTIOPSIIIKY;

NPEACTaBICHUs O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIWYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOH JEATEIHLHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
pemeHnn yueOHBIX 1 MO3HABATENILHBIX 3a/1a4, BHITIOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOU 1€ATEIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUS:

LICHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAcJeIUI0 OTE€4EeCTBEHHOM
XUMHUU;



YBO)XKEHHS K MpOIlecCy TBOpPYECTBA B 00JACTU TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMUMHH, OCO3HAHHS TOTO, YTO JOCTIDKEHHSI HAYKH €CTh PE3YNIbTaT JIUTEIbHBIX HAOMIONEHHH,
KPOTMOTJIMBBIX AKCIIEPUMEHTAIbHBIX IIOMCKOB, TOCTOSIHHOTO TPy/Ja YYEHBIX U MTPAKTUKOB;

UHTEpeca U IMO3HABATENbHBIX MOTHBOB B IIOJYYCHHH W TOCIEAYIOUIEM aHaJH3e
nH(GOpPMaIH O IEPEOBBIX JOCTHKEHUSX COBPEMEHHON OTE€U€CTBEHHON XUMUMU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ITHUECKOTO MTOBEICHUS;

CHOCOOHOCTH OIICHMBAaTh CHUTYallMd, CBSI3aHHbIE C XWMHUYECKMMHU SBICHHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYICh Ha MOpaJIbHO-HPAaBCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OILIGHHMBaTh CBOE MOBEIEHHWE M IOCTYNKH CBOUX TOBapHIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIECTBUNA ATUX MTOCTYIIKOB;

4) popMupoBaHUSs KYJIbTYPbI 310POBbS:

NIOHMMAaHUs LIEHHOCTEH 370poBoro M Oe3zomacHOro oOpa3a >KU3HH, HEOoOXOAUMOCTU
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DU3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COONFONICHHST TIPaBHJI OE30IaCHOTO OOpAIICHHS C BEIIECTBAMU B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOH €ATEIbHOCTH;

NOHMMaHHUS LEHHOCTH TPaBWI WHAWBUIYAIBHOTO W KOJUICKTHMBHOTO O€301acHOTO
MOBE/ICHUS B CUTYAIUSIX, YTPOXKAIOIINUX 30POBBIO U KU3HU JTIOIEH;

OCO3HAHMS TIOCIEJACTBHNA W HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTpeOIEHUS alIKOTOJIA,
HApKOTHKOB, KypeHus);

5) TpynoBOro BocnMTaHUA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATENbCKOM  JEsITeNbHOCTH,
00I1eCTBEHHO NOJIE3HOM, TBOPUYECKOW U IPYTUX BUJAX JCATEIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YaCTHE B pEIICHUH TMPAKTUYECKUX 3a7ad COLMAIbHOM
HaIpaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HU3yUEHHUIO0 MPOQeccHil pa3lIuyHOro poia, B TOM 4YHCIE Ha
OCHOBE MTPUMCHEHHUS MPEIMETHBIX 3HAHUH 110 XHMHH;

YBa)XEHUS K TPYLLY, JIOIAM TPyJa U pe3yabTaraM TpyJ0BOH JAeITeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBHIYaJIbHOH TPAaeKTOPHH OOpa30BaHMA,
Oyayeit mpodeccun U peanu3aiui COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) 3K0JI0THYeCKOr0 BOCITUTAHUSA:

HKOJIOTUYECKH 1IEIeCO00pa3HOT0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHS TIIO0ATBHOTO XapakKTepa YKOJIOTMYECKUX MPOOIIEM, BIUSHUS YIKOHOMHUYECKHX
MPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMATIBHOM Cpe/ibl;

OCO3HaHUS HEOOXOAMMOCTH MCIIONIb30BAaHMS JOCTIDKEHUH XHUMUU JUTSI PEIICHHUS BOTIPOCOB
parroHaIbHOTO IPUPOIOTIONIB30BAHUS;

AKTHBHOTO HENPUATHS JCHCTBUH, MPUHOCSIIINX BPEI OKPYKAIOIIeH MPUPOIHOU cpene,
YMEHHsI TTPOTHO3UPOBATh HEOIArOMPHITHBIE HKOJOTHYECKUE TMOCIEACTBHUS MPEIPHHIMAEMbIX
JIEMCTBUI U NPEAOTBPAIATh UX;

HAIMYUS PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKOW KYIBTYpBI, OMBITA
NEeSITETHHOCTH  DKOJIOTUYECKOW — HANpaBlIEHHOCTH, YMEHHsI pPYKOBOACTBOBATHCS HWMH B
MO3HABATEIbHOM, KOMMYHUKAaTUBHOW U COIMATBHON MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MPOTHBOCTOSITH UICOIIOTUH XeMO(pOOHH;

7) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOH MPAKTUKH;

MOHMMAHUS CHEINU(PUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiau B (HOPMUPOBAHUU
paLMOHATFHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU I[EIOCTHOTO MPEACTABICHUS 00 OKpPY’KaloIeM



MHUpPE KAaK O €IWHCTBE INPHUPOABI M YEJIOBEKa, B NO3HAHMM INPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHny TpooIeM COXpaHEeHUs TIPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0CO00H 3HAYMMOCTH XHUMHUM ISl COBPEMEHHOM LMBHWIM3alMU: B €€
TYMaHHCTUYECKOW HANpaBICHHOCTH W BaKHOH pPOJM B CO3IaHMHM HOBOW 0a3bl MaTepHaIbHOU
KyJbTYpPBI, PELICHUU INI00aJIbHBIX MPOOJIEM YCTOHYMBOIO pa3BUTHUS YEJIOBEYECTBA — ChIPHEBOIA,
HHEPreTHYECKON, MHUIIEBOM M HKOJIOTMYECKOW Oe30MacHOCTH, B Pa3BUTUU MEAUIIMHBL,
o0ecrieyeHUn YCIOBUH YCIELIHOIO TPy/a U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaKIOro 4ieHa
o0l11eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHHUS CYLIHOCTH METONOB IIO3HAHMI,
UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOTy4YaeMble 3HAHUS JJIS
aHanu3a ¥ OObSCHEHMs SBICHUH OKpPY)KAIOLIETO MHUpa U NPOUCXOASIIUX B HEM M3MEHEHHH,
yMEHUs JenaTh 000CHOBAaHHbIE 3aKIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS TAaHHBIX
C LICJIBIO NTOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATENBHO MCIIONIF30BaTh XUMMUYECKHIE 3HAHUS [Tl peIIeHUs Tpo0iieM
B PEAJIBHBIX KU3HEHHBIX CUTyalMsIX;

MHTEpECa K IO3HAHUIO U UCCIIEI0BATENbCKON EATEIbHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HENpPEpPBIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW [0 XUMHH B COOTBETCTBUU C >KU3HECHHBIMHU
HoTpeOHOCTAMY;

UHTEpECca K OCOOCHHOCTSAM Tpyda B pPa3NUYHBIX cdepax npodeccnoHambHON
JESATEIIBHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHble pe3yabTaThl OCBOCHHS y4eOHOro ImpeaMera «XHUMHA» Ha YpOBHE
CpenHero 0011Iero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMbIE I (POPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUTUTHHAPHBIC
(MexXnpeaMeTHbIe) OOIIeHayYHbIE TTIOHATHUS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(prKy METOJI0B TTO3HAHMSI, MCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO,
SHEPTrusi, ABJICHUC, IPOLCCC, CUCTEMA, Hay‘IHI)II\/JI q)aKT, MMpUHIMII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHUsl, UCCIIeJIOBaHNE, HAOMIONEHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpPCaIbHBIE y4eOHbIe JIEHCTBHUS (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHEIE,
perynsiTuBHbIe), oOecrneunBaromue (GopMupoBaHue (YHKIIMOHATBHOW TI'PaMOTHOCTH U
COLIMAJILHOM KOMIIETEHIIUU O00yYaroIInxcs;

CIIOCOOHOCTh ~ OOY4YAIOIIMXCS ~ HCIONb30BaTh  OCBOCHHBIE  MEXKIUCUUIUITMHAPHBIE,
MHPOBO33PCHUCCKUC 3HAHUA W YHHUBCPCAJIBHBIC y‘~I66HI)Ie I[GI\/JICTBI/ISI B IIO3HaBaTE€JIbHOU H
COLIMANILHOM MPaKTHUKE.

MeTaHpeHMeTHBIe PE3YILTAaTbl OTpaXaroT OBJIAACHHUEC YHHUBCPCAJIbHBIMU y‘-Ie6HI)IMI/I
MO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U PETYISATUBHBIMH JEHCTBUSMHU.

OBJIaIleHl/le YHuBEpPCAJIbHBIMHA y‘leﬁﬂblMPl Mnmo3HaBaTe¢JIbHbBIMHU )]BﬁCTBHHMI/[Z

1) 6a3oBbIe JIOrMYeCKHe TeHCTBUSA:

CaMOCTOSITEIIEHO  (POPMYJTHPOBATh W aKTyaJIM3UPOBATh MPOOJIEMYy, BCECTOPOHHE &
paccMarpuBarh;

OTIPECIIATh IEH JICATSIIBHOCTH, 3ajaBas TapaMeTpbl U KPUTCPUU WX JIOCTHKCHUS,
COOTHOCHUTD PE3ybTaThl AEITEIbHOCTH C IOCTABICHHBIMU EISIMH;

HCIIOJIB30BaTh IIPU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOT'O MBIIIJIICHUA — BBIACIATH
XapakTepHbIE TMPU3HAKK TOHSATUH M yCTaHABIWBATh WX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIUE TOHATUSA TJIA 00BsICHEHUS OTOCIIBbHBIX (baKTOB )51 ﬂBHeHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHHU ISl KIaCCU(PUKAIINH BEIIECTB U XUMHUECKUX PEaKIIHii;

YCTaHABIMBATh MPUYMHHO-CIICACTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBICHUSIMU;



CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHIyKTUBHbIC, JACTyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W IPOTHBOPEYUSI B PACCMATPUBAEMBIX SIBICHUSX, (HOPMYINPOBATH
BBIBOJIbI U 3aKJIFOUCHUS;

OPUMEHSATH B IMpOIecce MO3HAHUS, UCIOIb3yeMble B XUMUU CUMBOJIMUYECKUE (3HAKOBBIC)
MOJIENIU, TPE0OPa30BhIBATh MOJICTIBHBIC MTPE/ICTABICHUS — XUMHUUECKHI 3HaK (CMMBOJ) 3JIEMEHTA,
XuMHu4ecKkass (opMynia, ypaBHEHHE XUMHUYECKOW peakIuu — TPU PEIICHHH Y4eOHBIX
MO3HABATEIbHBIX W MPAKTUUYECKUX 3ajay, IPUMEHATh Ha3BaHHbIE MOJEIbHBIC MPEACTABICHUS
JUISL BBISIBJICHHSI XapaKTEPHBIX MTPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKHUX PEAKIUi.

2) 0a30Bble HCcJIe0BaTeIbCKUE IeiCcTBUA:

BJIaJICTh OCHOBAMH METO/IOB HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHUECKHUX PEaKIHii;

dbopmynupoBaTh LETM W 3aJaud MCCICIOBAHMS, MCIONb30BATh IOCTABICHHBIE WU
CaMOCTOSITENIEHO C(OPMYIUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTst pOpMHUPOBaHMSI TUTIOTE3bI IO MTPOBEPKE MPABUILHOCTU BHICKA3bIBAEMbIX CYKJICHUM;

BJIaJICTh HABBHIKAMH CAaMOCTOSTEILHOTO IUIAHUPOBAHUS W TPOBEACHUS YUYECHHUUYECKUX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOAATh 32 XOIOM IIPOIecca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIHpoBaTh OOOOIIEHHWS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YIbTATOB HCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIM OTYET O MpPOAETaHHON
pabore;

npuoOpeTaTh OMNBIT YUYECHUYECKOH MCCIENOBAaTEIbCKOW U TMPOEKTHOW JAEATeIbHOCTH,
IPOSIBIISATH  CIIOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIBHOMY TIOMCKY METONIOB pEIICHUs
MPAKTHYECKUX 33]a4, MPUMEHEHHUIO PAa3IMYHBIX METOJOB MMO3HAHHUS.

3) padora ¢ nndopmanueii:

OPUEHTUPOBATbCSI B  PA3NMMUYHBIX HCTOYHMKAX HHGOpManuu (Hay4dHO-TIOMYIsSpHAS
JUTEepaTypa XMMHUYECKOTO COJICp)KaHWs, CHpaBOYHBIE TocoOus, pecypcel HMHTepHeTa),
aHaTM3MpoBaTh MHGOPMALMIO PA3IMYHBIX BUAOB U (OpM MpeacTaBIeHUS, KPUTHUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTE;

(bopMyaupoBaTh 3ampoChl W NPUMEHSTHh pa3jIMyHbIE METOJbl MpH IOHCKE U O0TOOpe
UHPOpPMaIINH, HEOOXOIUMOM /ISl BBITTOJTHEHUST YUEOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA,

nproOpeTaTh OIBIT WCHONb30BaHUS MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAJbHYIO (hOpMy IMpejcTaBieHHUs] HHPOpMAMH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAyYHbIM S3BIK B KadecTBE CpEACTBA MpH paboTe ¢ XUMHUYECKOH
uH(popMalMeil: NpUMEHATh MEXIpeIMeTHbIe ((pU3MYecKHe W MaTreMaTuyecKue) 3HaKU U
CUMBOJIBI, (hopMyIIbl, aO0peBHUATYPbI, HOMEHKIIATYPY;

UCTIONIB30BaTh U MPE00Pa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATISAHOCTH.

OBsJjajieHHe YHUBePCAJIbHBIMH KOMMYHMKATHBHBIMU /1€ CTBUSAMU:

3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYXTaeMOW TEMBI B XOJE TUAJIOTa W/WIIN AUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYTUPOBATH CBOM MPEUIOKEHHUS OTHOCUTENIBHO BBIOJHEHHUS
MPEI0KEHHOW 3a1a4u;

BBICTYIIaTh C IpE3eHTalMell pe3ylbTaToB MO3HABATEIbHOM MESATEILHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAaMH TP  BBINIOJIHEHUH XUMHYECKOTO
HKCIIEPUMEHTA, NPAKTHUECKOW paboThl MO HCCIIEAOBAaHUIO CBOWCTB HM3Y4aeMbIX BEIIECTB,
peamu3ani  y4eOHOTO TPOeKTa M (HOPMYNIHPOBaTh BHIBOABI IO pe3yJbraTaM MpPOBENEHHBIX
UCCIIEIOBAaHUHN MTYTEM COTTIAaCOBAHMS MO3UIMK B X0/1€ 00CYkIeHUsI U 0OMEHa MHEHHUSIMHU.

OsJjiaieHHe YHUBEPCAJIBHBIMH PEryJIATHBHBIMH A€ CTBUSIMH:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIATH CBOIO MO3HABATEIbHYIO JIESTENHHOCTB,
ompenenss €€ [eMd W 3a/Jadd, KOHTPOJMPOBATh W IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh
npeiaraéMblii aITOPUTM JIEHCTBUI NPU BBHINOJHEHUM YYEOHBIX M HCCIIEAOBATEIbCKUX 33734,
BBIOMpATh HanOosee 3PPEeKTUBHBIN CITOCOO WX pEeIeHUs C YIETOM MOTYyUYCHHs] HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUUECKHUX PEaKIUIX;



OCYHECTBIIATE CaMOKOHTPOJIb CBOCH JACATCIIBHOCTH Ha OCHOBE CaMoOaHa/Iu3a H
CaMOOILICHKMH.

INPEAMETHBIE PE3YJIBTATbI

[IpenmeTHbIe pe3ynbTaThl OCBOSHUs Kypca «OOmas W HeopraHW4yecKas XUMUsD»
OTpaXkaroT:

c(hopMUPOBAHHOCTh TPEJCTABICHUNA: O XUMHUYECKOM COCTaBJISAIONMIEH €CTECTBEHHO-
HAyYHOH KapTUHBI MHUpA, POJIM XUMHUHU B IMO3HAHWUU SBJICHUW TPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHLHON TPaMOTHOCTH, HEOOXOIUMOM s
peIIeHUs TPAKTHYSCKHX 3371a4 M SKOJIOTUYECKA 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0OPOBBIO
Y IPUPOIHOU Cpelie;

BJIAJICHUE CHCTEMOM XHMMHWYECKUX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJArarollne
MOHATUSA (XMMUYECKHIA JIEMEHT, aTOM, M30TOIl, S-, p-, d- AIEKTPOHHBIC OpOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI 00BEM, BaJEHTHOCTB, AJIEKTPOOTPULIATEIILHOCTh, CTEMEHb
OKHCJICHUs, XHMHYECKas CBS3b (KOBAJICHTHAs, WOHHAs, MeETa/UIMYecKas, BOJOPOIHAs),
KpUCTAJUTMYECKass  pemi€Tka, TUIBl XUMHYECKHUX  pEaKIui, pacTBOP, AJIEKTPOIHUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJIMTHYECKAs JUCCOLMAIIUS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peaklMd, XHUMHUYECKOE€ paBHOBECHE); TEOpUM M  3aKOHBI  (Teopus
SJIEKTPOJIMTUYECKON JHCconUanuy, Tnepuoauueckud 3akoH JI. WM. MeHneneeBa, 3akoH
COXpaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPALICHUS IHEPTUU MPU XHUMHYECKUX
peaKIuax), 3aKOHOMEPHOCTH, CHMBOJMYECKUHA S3BIK XHMHH, MHPOBO33PEHUYCCKHE 3HAHMS,
JeXKalue B OCHOBE IMOHUMAHUSA TNPUYMHHOCTA M CHUCTEMHOCTH XHUMHYECKUX SIBJICHUH,
(dakToIoruuecKkue CBEACHHUSI O CBOMCTBAX, COCTaBe, MOMYyUYEHUH U OE30MacCHOM HUCIOJIb30BaHUH
BOKHEUIITNX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JCSITEIIBHOCTU YEIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIE MPU3HAKU TOHATUHN, YCTaHABIMBATH
WX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIUE TMOHSATHS TPH OMHUCAHWU HEOPTaHUYECKUX
BEILECTB U UX MIPEBPAILICHHUI;

c(hopMUPOBAHHOCTh YMEHUW HCIOIB30BATh XUMHUYECKYI0 CHMBOJIHMKY JUJISI COCTABJICHHS
dbopMyn BelIeCTB W ypaBHEHUH XUMHUYECKHUX PEAKIH, CHUCTEMATUYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTIENbHBIX HEOPraHWYECKHUX BeUIeCTB (yrapHblil ras,
YIIEKUCTBIM ra3, aMMHakK, raii€Has WU3BEeCTh, Heram€Has W3BECTb, NMUThEBAs CONa, NMUPUT U
ApyrHe);

c(hOopMHUPOBAHHOCTh YMEHUH ONPENETATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS! XUMUYECKHUX
AJIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU CBSI3U (KOBaJICHTHAs, MOHHAS,
MeTaJNInYecKasi, BOJIOPO/HAsA) B COCIUHEHUSX, TUI KPUCTAJUIMYECKON PEmIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAs, MOJICKYJISpHAs, MOHHAs, METALTNYECKas), XapaKTep Cpeapl B BOIHBIX
pacTBOpax HEOPTraHUYECKUX COCAMHEHUM;

c(hopMUPOBAHHOCTh YMEHUN YCTAaHABIWBATH MPUHAIIICKHOCTh HEOPTAaHUIECKUX BEIIECTB
M0 MX COCTaBY K OMpeAenEHHOMY KJIaccy/Tpymie COeIUHEHHH (MPOCThIE BEIIECTBA — METAUIBI U
HEMETaJUIbl, OKCHIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIN);

c(hOpMHUPOBAaHHOCTh yYMEHUW pacKpbIBaTh CMBICI mepuoanueckoro 3akona JI. W.
MenneneeBa ©  JEMOHCTPUPOBATH  €r0  CHCTEMATH3UPYIONIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;

c(hOopMUPOBAHHOCTh YMEHHMM  XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE  AaTOMOB
XUMHUYECKUX 37eMeHToB 1—4 nepuonos Ileproguueckoii cuctemMbl XuMuueckux 3nemeHTos /1. 1.
MenpeneeBa, WCHONB3ysd TOHITHS «S-, p-, d-dJEKTPOHHBIE OpPOUTATNY, «IHEPTETHUYECKUE
YPOBHW», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XHMHUYECKHUX DJJIEMEHTOB U HX
COEMHEHUH Mo nepuogam u rpynnam [lepuognyeckoi cuctemMbl XuMuueckux anemeHtoB /1. U.
Menneneena;



c(hopMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh (OMHUCHIBATh) 00IINE XUMHUISCKHE CBOMCTRA
HEOPraHMYECKHUX BEIIECTB Pa3jIMYHbIX KJIACCOB, NOATBEPKIATh CYIECTBOBAHME I'€HETUYECKON
CBA3M MEXJy HEOPraHMYECKMMH BELIECTBAMHM C IIOMOIIBK) YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKLIHil;

c(hOpMHUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATh XMMHUYECKHE PEAKIUU [0 Pa3IMnYHBIM
OpU3HAaKaM (YUCIy H COCTaBy pEardpyroluxX BeHIeCTB, TeIIoBoMy 3(dekty peaxium,
M3MEHEHUIO CTETNIeHEeH OKMCIICHUS JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YYaCTUIO KaTalnu3aropa);

c(hOpMHPOBAHHOCTh YMEHHI COCTABJIATh YPABHEHUS PEAKIMI Pa3IMUHBIX THIIOB, ITOJHBIC
U COKpalllEHHBIE YpaBHEHHs PEaKIMil HOHHOTO OOMEHa, YYUThIBAsl YCJIOBHUSA, MPHU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh, YMEHUU MPOBOAMUTH PEAKLUU, MOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEILECTB, paclO3HABATh ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH pPAaCKpBIBATh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIX
peakuuii TOCPEACTBOM COCTaBJICHHS SJEKTPOHHOTO OajlaHca ATHX PEeaKIIHii;

c(hOPMHPOBAHHOCTh YMEHHI OOBSCHSATH 3aBHCUMOCTh CKOPOCTH XMMUYECKOW PEaKIUu OT
pa3iauyYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOrO pPaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aeiictsus (npuHuun Jle llarense);

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepu30BaTh XHUMHUYECKHE IMPOLECCHl, JEKaIlhe B
OCHOBE TPOMBIIIUIEHHOTO TOJTYYEHHUSI CEPHOM KHCIOTHI, aMMHAaKa, a TaKke CPOPMHUPOBAHHOCTH
MpeICTaBIeHUd 00 OOLIMX HAyYHBIX MPHUHIMIIAX U SKOJOTHYECKUX MPOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh yMEHUU TMPOBOAUTH BBIYMCIEHUS C HWCHOJIB30BAaHUEM TOHATHUS
«MaccoBasi 0l BELIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHMH Tra3oB IPH XUMHUYECKHX
peakxIisIX, Macchl BELIECTBAa WJIM O00BEMA Ia30B 10 M3BECTHOMY KOJIMYECTBY BEILECTBa, Macce
WM 00bEMY OJTHOTO W3 YyYacCTBYIOIMX B peaklMU BEUIECTB, TEIJIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHMsI MAaCChl BELLIECTB, IIPEBPAILECHNS U COXPAHEHUS SHEPTHH;

c(hopMUPOBAHHOCTh YMEHUN COOMIOAATH MpaBUJia MOJB30BAHMS XUMHUUYECKONW TOCYIOH U
1abopaTopHbIM 000pYyIOBaHHEM, a TaKXKe MpaBHUia OOPAIIeHUs ¢ BEIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMHU IO BBIIIOJHEHHIO JJAOOPATOPHBIX XUMHUUECKUX OIMBITOB;

c(OpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBaTh U BBINOJHATE XUMHUYECKUH HKCIIEPUMEHT
(paznoxeHre NEpOKCHAAa BOAOpPOJAa B NPUCYTCTBUM KaTalau3aropa, OMNPEICIIEHHUE Cpebl
pPacTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE Pa3IUYHBIX (PAaKTOPOB
Ha CKOPOCTb XMMHUYECKOM pEakIUH, peaklUd HOHHOrOo OoOMEHa, KayeCTBEHHBbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHHOHBI, HA KaTHOH aMMOHUS, pellleHHe SKCIEePUMEHTATbHbIX
3amad no Temam «Mertamnel» u «Hemeramisl») B COOTBETCTBHUM C MpaBWJIAMU TEXHUKU
6€301acHOCTH Mpu OOpAaIIEeHUH C BEUIECTBAMU U J1a00paTopHBIM 000pYIOBaHUEM, IPEACTABIAThH
pe3yibTaThl XMMHUYECKOTO HKCIEpUMEHTa B (OpMe 3alucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIBTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHaJM3UPOBaTh XUMHUYECKYI0 HMH(OpMAIHUIO,
NOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeACTBa MacCOBOM KOMMYyHHUKanuu, MWHTepHEeT u
APYTHX);

c(OpPMHPOBAHHOCTh yMEHHUH CcOONIOAaTh MpaBHJia SKOJOTHYECKU IIeIeco00pa3HOro
noBeleHUuss B OBITY W TPYJOBOM JEATENBHOCTH B LEISIX COXPAHEHUS CBOErO 3J0POBbS U
OKpY>KaoIllleld IPUPOJHON Cpelbl, OCO3HABATH OMACHOCTh BO3/ECHCTBUS HA JKUBBIE OPraHU3MBbI
ornpeeNIEHHBIX BEIIECTB, MOHUMAas cMbIch nokasatens [1JIK, moscHsaTs Ha mpuMepax crocoObl
YMEHBILEHUS U NPEAOTBPAILEHUS X BPEAHOTO BO3IEHCTBUSA HA OPTaHU3M YEJIOBEKA;

JUIsE OOyYaIOLIUXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/10pPOBbS: YMEHHE MPHUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB M XMMUYECKUX SBICHUM;

JUTSL CIIETIBIX U CIA0OBUASIINX O0yYaIOIIUXCS: YMEHUE UCTIOIb30BaTh Pelbe(HO-TOUEUHYIO
cucreMy o0o3HaueHuit JI.bpaiins [uist 3anucu XuMuyeckux Hopmyit.



BocnurareabHbIR NMOTEeHINAJ y4eOHOro npeaMera «XUMU»

obecreyuBaeT peaiun3anuio CICAYHOINUX EJICBBIX MPHOPHUTECTOB BOCIIMTAHUA 06yqa101u14xc;{
00O0:

1. Pa3BuTHE EHHOCTHOTO OTHOMIEHUSI K cBoeMy OTeuecTBy, CBOSH MaJioil U OOJNBIION
Ponune xak MecTy, B KOTOPOM YEJIOBEK BBIPOC U MO3HAJ MEPBbIE PAJOCTU U HEYyIa4yH, KOTopas
3aBelllaHa eMy IIPEeIKaMU U KOTOPYIO HYKHO 00eperaTh.

2. Pa3BuTHE IEHHOCTHOrO OTHOLIEHHS K TPYQy KaK K CBOEMY CHOCOOY JOCTHKEHUS
KU3HEHHOTO  OJIaromoiy4Msi UeJIOBEKa, 3aJ0ry €ero YCHEImHOro Mpo(ecCHOHAIBHOTO
CaMOONPE/IEICHUS U OIYIIEHUSI YBEPEHHOCTH B 3aBTPAIIIHEM JHE.

3. Pa3BuTHE IEHHOCTHOrO OTHOIIECHMSI K 3HAHUSM KaK HHTEIJICKTyaJlbHOMY pecypcy,
oOecrnieunBaronieMy OyJyllee 4deiaoBeKa, Kak pe3yibTaTy KPOIMOTIUBOTO, HO YBJIEKATEIHHOTO
y4eOHOro Tpy/a.

4. Pa3BUTHE LEHHOCTHOTO OTHOILICHHS K MPHUPOJAE KaK HMCTOYHUKY JKU3HHM Ha 3emiie,
OCHOBE CaMOro €€ CYIIECTBOBAHMS, HYXIAIOUIEHCS B 3alIUTe M MOCTOSHHOM BHHUMAaHHH CO
CTOPOHBI Y€JIOBEKa.

5. Pa3BuTHE IEHHOCTHOTO OTHOILIEHUS K 30POBBIO0 KaK 3aJIOTy JOJTOM U aKTUBHOMN
JKU3HH YEJIOBEKA, €ro XOPOIIET0 HACTPOCHUS U ONTUMUCTUYHOTO B3TJIs1a HA KU3Hb.
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Paznea 1. Teopernyeckue 0CHOBbI XMMHUM
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' xuMu4eckux snementos JI. M. Meneneesa 3
1.1.1 | Xumuyeckuil aneMeHT. ATOM. DIeKTPOHHAs KOH(PUTYpallKs aTOMOB 1
112 [Tepronnueckuii 3akoH u [lepuonnueckast cucteMa XUMUYECKUX JIEMEHTOB bubmuotexa [IOK
o . Y. Menneneesa, ux CBsI3b C COBPEMEHHOM TEOpUEN CTPOCHUS aTOMOB ! https://myschool.edu.r
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUECKHUX JIEMEHTOB U UX u
113 COEIMHEHUH 110 TPyIIIaM U MepruojiaM. 3HaueHUE MEPUOJIUIECKOT0 3aKOHA U
o CHUCTEMBI XUMHUYECKHUX 311eMeHTOB J[.11. MeHeneeBa B pa3BUTHH HAYKH. ! !
BXxoxHO# KOHTPOJIBHBIN TECT.
1.2 Crpoenue BeniectBa. MHOrooOpasue BelecTB 4
121 CrpoeHnue BeniecTBa. XUMHUYECKas CBA3b, €€ BUABI; MEXaHU3MBbI
o 00pa3oBaHMsI KOBAJICHTHOM CBsi3U. BojopoaHas cBsi3b !
129 BanentHocts. DnekTpoorpunareabHocTh. CTeneHnp okucienus. BemecTsa bubmoteka IHIOK
o MOJIEKYJIIPHOTO X HEMOJIEKYIISIPHOI'O CTPOEHUS ! https://myschool.edu.r
123 [TonsiTve o nucnepcHBIX cucTemMax. VICTUHHBIE U KOJIJIOUIHBIE PACTBOPHI. W
o MaccoBast 10J151 BELIIECTBA B PaCTBOPE !
124 Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX COETUHEHUH.
o ['eHeTnyeckas CBSI3b HEOPraHMUYECKUX BELIECTB, Pa3IMUHbIX KJIACCOB !
1.3 XUMHYECKHE PEAKLIUU 6 1
Knaccudukanus XuMudecKkux peakiiuil B HEOpraHUIECKOW M OPTaHUIECKON
1.3.1 | xumuu. 3aKOH COXpaHEHUS MacChl BEIIECTB; 3aKOH COXPaHEHUs U 1 Bubmiorexa LIOK
[IPEBPALLEHUS SHEPIUU IIPU XUMHUUECKUX PEaKLUAX h;tps://mvschool.edu.r
1.3.2 | Ckopoctb peakiuu. OOpaTuMbIe peakIui. XUMUYECKOE paBHOBECHE | B
1.3.3 | IIpaxtuueckas pabora Ne 1. «Bnusnue paznuyHbix (hakTOPOB Ha CKOPOCTh 1
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XUMHYECKON PEAKIIUN»

:‘)J'ICKTpOJ'II/ITI/ILIeCKaH Jucconuanus. ITonsarue o BOJOPOJHOM I1IOKa3aTeiie

1.3.4 | (pH) pactBopa. Peakiiun nonHoro oomMeHa. [ uaponn3 opraHudecKkux 1 |
HEOPraHWYECKUX BEIIECTB
135 OxkuCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [lonarue o0 anexTponuse
o pacILIaBOB U PacTBOPOB COJIEH !
1.3.6 | KonTpouabHas padora no pasaeiy «TeopeTuueckue 0CHOBbI XMMUID) 1
bubauoreka [IOK
Hroro no pazneny 13 https://myschool.edu.r
uw/
Paznen 2. Heopranuueckasi Xumusi
2.1 MeTtajuibl 6
Merannsl, ux nojoxenue B Ilepuoguueckoil cucreMe XUMUYECKUX
2.1.1 | osnementoB Jl. 1. MenneneeBa 1 0COOEHHOCTH CTpoeHUst aroMoB. OO01ne 1
¢uznyeckue cBOICTBa METANIOB
2.1.2 | CnaBbl METAJUIOB. DNEKTPOXUMUYECKUN PsIl HAIPSKEHUI METaUIOB 1 Bu6moreka [JOK
213 XUMHYECKHE CBOMCTBA BAKHEUIITUX METAJUIOB (HATPUA, KaJIWiA, KaJIbIIUH, https://myschool.edu.r
o MarHuii, aTFOMAHHI) U UX COCTUHEHUH ! u/
2.1.4 | XuMunyeckue CBOMCTBA XpOMa, MEIU U UX COETMHEHUN 1
2.1.5 XUMHUYeCKHEe CBONCTBA LIMHKA, JKeje3a U UX COCAMHEHHUN 1
216 [IpakTnueckas pabora Ne 2. "Penienne skciepuMeHTalbHBIX 3a/1a4 [0 TEMe
o «Meramis" !
2.2 Hewmeranmsr 9
291 Hewmerannel, ux nonoxxenue B [lepuoanueckoi cucteMe XuMHUYECKUX
o anemenToB /1. . MenzeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB !
292 ®u3nyecKkrue CBOMCTBa HEMETAIIOB. AJIJIOTPONUS HEMETAIIOB (Ha IpUMeEpe ) Bubmiorexa IIOK
KHCTIopofa, cephl, hocdopa u yriepoaa) https://myschool.edu.r
223 XUMHUYECKHE CBOMCTBA raJOT€HOB, CEPBI U UX COCTUHEHUHN 1 u/
2.2.4 | XuMuyeckue CBOWCTBa a30Ta, (hocodpa U UX COSAMHEHHI |
2.2.5 | XuMHYECKHE CBOMCTBA yIIIepOaa, KPEMHHUS U UX COCTMHEHUN 1
2.2.6 [IpumeHeHre BaKHEUIITUX HEMETAIUIOB U UX coequHenuid. O0o0menue u 1
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cucTeMaTusanusa 3HaHui 1o reMe «HemeTtaminy.

[TpakTuueckas padora Ne 3. «Pemienne skcriepuMeHTaIbHBIX 3a1a4 10 TeME:

2.2.7 1
Hewmeramns»
2.2.8 | KonTpouabHas padora no remam «Merauibp u « Hemeramibny 1
229 Brruucnenust mo ypaBHEHUSIM XUMHUECKUX PEAKIIUN U TEPMOXUMHUECKUE )
o pacyEThI
2.3 CBs13b HEOPraHUYECKHUX M OPTaHUYECKUX BelleCTB 3
231 Heopranunueckue u oprannueckue kuciorsl. Heoprannueckue u 1
e OpraHMYEeCKUE OCHOBAHMS bubmuorexa LHOK
https://myschool.edu.r
232 AmboTepHbIe HEOPTaHUYECKHE U OPraHMYECKUE COeNMHEHHS. | eHeTrnuecKas ) o
e CBSI3b HEOPraHUYECKUX U OPIraHUYECKUX BEIIECTB o
2.3.3 | IIpomexyrouHasi arrecranus. IToroBasi KOHTpoJbHasi padora 1
bubmuorexa IIOK
Hroro no pazneny 18 https://myschool.edu.r
u/
Paznen 3. Xumus u :Ku3Hb
3.1 XuMHS U )KU3Hb 3
Ponb xumun B o0ecrieyeHnn 3K0JIOTHUECKON, SHEPreTUYECKON U MUILEBOM {
6€30MacHOCTH, PA3BUTUU MEIUIUHBI bubnnorexa [IOK
https://myschool.edu.r
[IpencraBnennst 00 00X HAYYHBIX MPUHIIAIIAX TPOMBITIUICHHOTO { o/
MOJTYYCHUS BAXKHEHIIINX BEIECTB o
UYenosek B MUpE BELIECTB U MAaTEPUAIOB. XHUMHS U 3J0POBBE YEIIOBEKA 1
Hroro no pazgeny 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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ITPUJIOXKEHMUE 1

KAJIEHIAPHO -TEMATUYECKOE IINTAHUPOBAHUE 11 KJTACC
Ne KosinuecTBo yacos Jlata uzyuenust Jara uzyuyenust
n/n Tema ypoka Bcero 10 TUTaHY no gakry

1 XHUMHUYECKUN AMEeMEHT. ATOM. DJIEeKTpOHHAsI KOH(PUTYpaIrs aTOMOB 1

) [Tepuoanyeckuii 3akoH u llepuonnueckas cuCTeEMa XUMUYECKUX 3JIEMEHTOB

. 1. Menneneesa, ux CBSI3b C COBPEMEHHOM TEOPUEH CTPOCHHS aTOMOB !
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKUX AIIEMEHTOB U UX

3 COCIMHEHUH 10 TPyIIaM U IepruojaM. 3HaYeHUE TEPUOANIECKOTO 3aKOHA U

crucTtemMbl XumMudeckux 3memMeHToB .M. Menneneesa B pa3BUTUU HAYKU. !
BxoaHoii KOHTPOJILHBIH TECT.
AHaJIM3 KOHTPOJIbHOH padoThl.

4 Crtpoenue BemiecTBa. XUMHUUECKas CBS3b, €€ BUIbI, MEXaHU3MBbI 1

00pa3oBaHMs KOBAJICHTHOH CBsI3U. BomopoaHas cBs3b

5 BanentHocts. DnekrpoorpunarenbHocTh. CTeneHs okucaeHus. Bemecrsa

MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHHUS !

6 ITonsTHE O IUCHIEPCHBIX cUCTEMAX. VICTHHHBIE U KOJUIOMAHBIE PACTBOPBI.

MaccoBas 101 BeniecTnsa B pacTBope !

7 Knaccudukanus u HoMeHKIIaTypa HEOPraHUIECKUX COSTUHEHUI.

I'eneTnueckas CBsI3b HEOPTAHUYECKUX BEILIECTB, PA3JIMYHBIX KJIACCOB I
Knaccudukanus XuMUYECKUX peakIiii B HEOpraHM4eCcKoil 1 OpraHn4ecKoi
8 XMMHH. 3aKOH COXPAHEHHUsI MacChl BEIECTB; 3aKOH COXPAHECHUS U 1
MPEBPAILCHUS YHEPTUU TTPU XUMUYECKUX PEAKIUAX
9 CxopocTts peakiuu. O0paTuMbie peakiuiu. XUMUYECKOE PAaBHOBECHE 1
10 [Tpaktuueckas pabota Ne 1. «BausHue pa3andHbiX (aKTOpOB Ha CKOPOCTh
XUMHYECKON PEaKIUm» 1




3JICKTpOJII/ITI/I‘-IeCKaSI nucconuarus. [lousTue o BOJOPOJHOM I1OKA3aTeJIC

11 (pH) pactBopa. Peakiiuu nonHoro ooMeHa. ['uiponan3 opraHuueckux u
HEOPraHUYECKUX BEIIECTB

12 OKHCIIHTENbHO-BOCCTAHOBUTEIbHBIC peakiuu. [loHsTre 00 ammeKkTposmse
pacIuIaBOB U PaCTBOPOB COJIEM

13 KonTtpoJsbHasi padora no pasneiny «Teoperudeckne 0CHOBBI XUMHI)
AHaJIM3 KOHTPOJIbHOH padoThl.

14 Meranibl, ux nojgoxenue B [lepruogudeckoit cucteMe XUMUUECKUX
anemenToB /1. . MennieneeBa u 0coOOEHHOCTH CTpoeHust aToMoB. O01ne
¢uznyeckue cBOICTBa METANIOB

15 CruiaBbl METAJIOB. DJIEKTPOXUMHUYECKUM PsiJl HAIIPSHYKEHU METaIJIOB

16 XUMHYECKHUE CBOMCTBA BAKHEUIIIUX METAJIOB (HATPU, KJIUA, KaJIbIIUM,
MarHui, aJllOMUHUN) U KX COCTMHEHUI

17 XUMHUYECKHE CBOMCTBA XPOMa, MEIU U UX COCTUHEHUI

18 XUMHUYECKHE CBOMCTBA IIMHKA, KeJIe3a U MX COCIMHCHUM

19 [Tpaktrueckas pabota Ne 2. "Penienue sKkcriepuMeHTAIBHBIX 33/1ad TI0 TEMe
«Metamani»"

Hewmerannel, nx nonoxxeunue B [leppuognyeckoi cucteMe XMuMUYECKUX

20 anemenToB /1. . MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
duznyeckre CBOMCTBa HEMETAITIOB. AJUTOTPOIUSI HEMETAIIOB (Ha MpuMepe
KHCTIopoaa, cepsl, ochopa u yriaepona).

21 XUMHUYECKHE CBOICTBA raJOT€HOB, CEPBI U UX COCTUMHEHUHN

22 XuMHYecKre CBOMCTBa a30Ta, pocdopa U ux coeAMHEHNH

23 XUMHUYECKHE CBOMCTBA yINIepo/ia, KPEMHHUS U UX COETMHEHUM




[Tpaktudeckas padora Ne 3. «Pemienue skCiepuMEeHTAIbHBIX 33124 110 TEME

24 1
"HemeTtamnsl"»

25 KonTtpoJsbHasi padora mo temam «Metanabp» 1 «Hemerawibi». 1
AHaJIM3 KOHTPOJIbHOH padoThl.

26 [TpuMeHeHne BaKHEHIINX HEMETAUIOB U UX coeanHenuii O0o0menue u 1
cucTtemaTu3alus 3HaHui 1o reme « Hemeramabn.

7 Breruncnenus no ypaBHEHUSIM XUMUYECKUX PEAKIUN U TEPMOXUMHYECKHUE !
pacdETel

73 Heoprannueckue u opranndeckue kuciotel. Heoprannueckue u )
OpraHUYEeCKHE OCHOBAHMUS

29 AmboTepHbIe HEOPTaHUYECKHE U OPTaHUYECKUE COSTUHEHHS. i
I'eHeTnueckas CBSI3b HEOPraHUYECKUX U OPTaHUUYECKUX BEIIECTB

30 IIpome:xkyTounas arrectanusa. UToroBass KOHTpoJibHasi padora 1

31 AHaJIN3 HTOTOBOH KOHTPOJILHON padoThl. Beruncienus 1o ypaBHEHUAM |
XUMHUYECKUX pEeaKIIUi

1 Ponb xuMuu B 00€Crie4eHIH SKOJIOTHIECKOM, SHEPTETUUECKON U TTUIIIEBOM )
0€30MacHOCTH, Pa3BUTUN MEIUIIUHBI

1 [TpencraBnenus 06 00X HAYYHBIX MPUHITUIAX TPOMBIIIIIEHHOTO ]
IIOJIyYEHUS BaXKHEHIINX BEIIECTB

34 YennoBek B MUPE BEILECTB U MAaTEPUAIIOB. XUMUS U 310POBbE YETIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34




I'paduk KOHTPOJIBLHBIX PadoT Mo Kypcy «O0mas u Heopranudeckasi xumus» 11 kiacc.
YMK O.C. I'aopueasna, U.I.OcrpoymoBa, C.A.Ciagkosa.

INPUJIOKEHME 2

Ne HaumenoBanue Jara no niiany Jara xoppekuuu
n/n
1 BxomgHOM KOHTPOJIBHBIN TECT.
2 KonTponbhas padota no pazaeny «Teopernueckue
OCHOBBI XUMUW)
3 KonTposnbHas pabora mo teMam «MeTaib u
«Hemeramapm
4 [IpomexxyTounas arrecrauus. Mitorosas

KOHTpOJIbHAs paboTa

HUTOIO:
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