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Pabouas nporpamma no xumun 11 kimacca paspaboTana Ha OCHOBAaHHH:
1. ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparmm»
2. ®enepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAAPTA CPEAHETO 00IIero 00pa3oBaHUsl.
3. ®enepasibHOM 00pa3oBaTEIBLHON IPOTPaMMBI cpenHero oomero oopazosanus (POIT COO) no xumun
4. Konuenuuu npenojaBaHus yueOHOro npeamera «XuMus» B o0pa3zoBaTesbHbIX opranu3anusx Poccuiickoit @enepannu, peaau3yromuX OCHOBHbIE
oOpa3oBaTesbHbIE TIPOTPAMMBI
5. OcHoBHbIX nonoxeHuit «Ctpareruu pa3sutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue [IpaBurenscTBa
P® ot 29.05. 2015 Ne 996 - p.).
6. [TpumepHO# pabodei MPOrpaMMEbI 110 XUMUU TipeaMeTHOU TuHH yaeOHnKkoB [.E. Pymutuca, @.I'. ®enpamana 10-11 kmacc. ba3oBbIit ypoBeHb.
M., «IIpocsemenuey», 2020 Astop: M.H. Adanacrena
7. Yae6Horo rmaHa mkoysl Ha 2023 — 2024 y4eOHBIH roI.
8. Paboueit mporpammsel Bocriutaruss MKOY COIL Ne2 ip.Ne136/1 ot 30.08.2021 r. (KOHKpETH3UPYETCS B pe3ylIbTaTax 00y4IeHus)
[Tporpamma kypca paccuntana Ha 68 yaeOHbIX yacoB (2 daca B Henenro). [IpakTudeckas 4acTh BKIIIOUAET: KOHTPOJIBHBIX paboT — 4, MTPaKTUUECKUX
pabot — 3.
Jlannas paboyast mporpaMma peaausyeTcs B yaeOHUKe sl 001eo0pa3oBaTenbHBIX opranu3anuii aBTopoB I'. E. Pymsutuca, @. T
®enpamana «Xumus. 11 kmacen, M., «IIpocsemenue» 2021r.

PE3YJIbTATBI OCBOEHUSA KYPCA XUMMUHU 11 KJIACCA

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIbTATLI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYarOIIMMHCS MPOTPaMM CpeaHero oodiiero oOpa3oBaHHs (JIMYHOCTHBIM,
MeTanpeaMeTHbIM U MpeAMeTHbIM). HayuHo-meToauueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yIbTAaTOB OCBOCHHUS MPOrPaMM CPEIHEro
o0m1ero o6pa3oBaHUs SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUU C CHUCTEMHO-IESTENLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHHUS MpeameTa «XUMHsS» Ha YpOBHE
cpenHero o01iero 00pa3oBaHus BbIICICHBI CIEIYIOIINE COCTABISIONIUE:
-0CO3HAHUE 00YYAIOIIUMHUCS POCCUNCKOHN TPakIaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENILHOCTH U CAMOOTIPE/ICIICHHUIO;
HaJIM4YMe MOTUBAILIUU K 00Yy4EHUIO;



-IIeJICHANIPABIIEHHOE PA3BUTHE BHYTPCHHHUX YOCKICHWH JTHYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M WCTOPUYECKHX Tpaauluii 0a30BON HayKu
XUMUH;

-TOTOBHOCTh U CIIOCOOHOCTh OOYYaIONIUXCS PYKOBOJCTBOBATHCS B CBOCH JAEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMUA YCTaHOBKAMHM, MPUCYIIAMHU
LIETTIOCTHOU CUCTEME XMMUYECKOTO 00pa3oBaHus;

-HAJIMYIHE MPABOCO3HAHUS YKOJIOTUIECKOH KYIbTYPHI U CIIOCOOHOCTH CTABUTH IIC]TA U CTPOUTD KU3HECHHBIC TIIAHBI.

JIn4HOCTHBIE PEe3yabTaThl OCBOCHHS MpEAMETa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE Y4€OHOW U BOCIUTATEIHLHOMN JCSTEIBHOCTU B COOTBETCTBHUH C
T'YMaHUCTHYCCKUMH, COIMOKYIbTYPHBIMH, JTyXOBHO-HPABCTBCHHBIMH IIECHHOCTSAMHU M HJICaTAMH POCCHICKOTO TPAXKJIaHCKOTO OOIIECTBa, IPUHSITHIMHU B
oOIIecTBE HOpPMaMH W TPaBWJIAMH TOBEJCHUS, CIIOCOOCTBYIOIMMHU TPOIECCAaM CaMOTIO3HAHHUS, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBIICHWS
JTUYHOCTH 00YyJarOIUXCsl.

JIMYHOCTHBIE PEe3yJIbTAaThl OCBOCHUS MpeaMeTa «XUMUD» OTPakaroT cHOPMHUPOBAHHOCTH OMBITA MO3HABATEIBLHON M MPAKTUYECKON JEATEITBHOCTH
00yJaroIIMXcsl 0 peaTn3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaaaHcKoro BOCHUTAHUSA:

-OCO3HaHUS OOYUAIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX MPaB U 00S13aHHOCTEH, YBaKEHHUS K 3aKOHY M TIPABOTIOPSIKY;

-TIPEJICTABIICHUS O COIMAIBHBIX HOPMaX M MPaBUIAX MEXKIMIHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE;

-TOTOBHOCTH K COBMECTHOU TBOPUYECKOM JCATEIHHOCTH MPHU CO3TAaHUHU YICOHBIX IPOCKTOB, PEIIEHNUN YIECOHBIX U TTO3HABATEIIBHBIX 3a/1a4, BBITIOJIH CHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

-CIIOCOOHOCTH TIOHUMATh W PUHUMATh MOTHBBI, HAMEPEHHSI, JIOTUKY M apTyYMEHTHI IPYTUX MMPU aHAJN3€ Pa3TUIHBIX BUJOB YIEOHOU IEeATETLHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHMS:

-IIEHHOCTHOT'O OTHOIIIEHUS K NCTOPUYECKOMY U HAYYHOMY HACJIEUIO0 OTEYECTBEHHON XUMMUH;

-yBaXEHUS K MPOIECCY TBOpYECTBA B OOJIACTHM TEOPUM M MPAKTUYECKOTO MPUMEHEHHUS XMMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAyKH €CTh
pe3yNbTaT ATUTENbHBIX HAOMI0ICHUH, KPOMOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSIHHOTO TPy/la YYEHBIX U MPAKTUKOB;

-MHTepeca M I[03HABATEIbHBIX MOTHBOB B TIOJIYYEHHU W TOCIEAYIOIIEM aHaiu3e WHGOpMaluud O NEPEeIOBBIX TOCTUKEHHUSX COBPEMEHHOM
OTEYECTBEHHOU XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

-HPABCTBEHHOI'O CO3HAHMS, STUYECKOIO IMOBEACHUS;

-CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3AHHBIE C XMMHYECKUMH SBJICHUSMHU, U MPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTUPYSICh HAa MOPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

-TOTOBHOCTH OLICHUBATh CBOE MOBEJACHUE U MOCTYIIKM CBOMX TOBAPUIIEH C NO3ULIMKA HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUNA ITUX
MOCTYIIKOB;

4) popmMupoBaHus KyJbTYpPbI 310POBbS:

-MIOHMMaHUs LIEHHOCTEW 370pOBOTO M 0e30macHOro o0pas3a KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DM3HUECKOMY U
MICUXUYECKOMY 370POBBIO;

-COOJIOIEHUs TIPaBHII OE30MACHOTO OOpaIleHHs ¢ BEIECTBAMU B OBITY, TOBCETHEBHOMW KU3HU U B TPYIAOBOM JESITENLHOCTH;



-[IOHUMAaHus HCHHOCTHU MIPAaBUJI HHAUBUAYAJIbHOT'O U KOJIJICKTUBHOI'O 6630HaCHOFO MOBCACHHUA B CUTyallUsX, YI'POKAOINX 3A0POBbIO U )KU3HU JIIOI[CP'I;
0CO3HAHMS MOCIIEICTBUI U HETIPUATUS BPEIHBIX IPUBBIYEK (YIOTPEOICHHUS aJIKOTOJIsA, HAPKOTUKOB, KYpEHUS);

5) TpyaoBOro BocnuTaHusi:

-KOMMYHUKAaTUBHOH KOMIICTCHTHOCTH B Y4eOHO-HCCIICIOBATEIIBCKONW JIEATEIBHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOH W JPYrUX BHUIAX
NEeATeIbHOCTH;

-YCTaHOBKHM Ha aKTUBHOE y9aCTHE B PEIICHUH NMPAKTUYECKHX 3a/1a4 COIMAIBbHON HAIIPABIEHHOCTH (B paMKaX CBOETO KJacca, IIIKOJIBI);

MHTEpeca K MPaKTUYECKOMY U3YYSHHIO MPO(EcCcHii pa3InyHOTO Po/ia, B TOM YHCJIe Ha OCHOBE MPUMEHEHHUS PEMETHBIX 3HAHUH 110 XUMUH,
-YBaOXEHUS K TPYAY, JIOIIM TPya U pe3yIbTaTaM TPYAOBOU JACSITEILHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHIYATLHOMN TPACKTOPUHN
oOpasoBanHusi, Oynyme npodeccuy U peaau3alud COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YUETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMUH,
MHTEPECOB U MOTpeOHOCTEN 00IIECTBA;

6) 7K0JIOrnYecKoro BOCUTAHMA:

-3KOJIOTHYECKH [1EIeCO00pa3HOTO OTHOMIEHHSI K IPUPO/IE, KaK NCTOYHHKY CYIIECTBOBAHUS )KU3HU Ha 3eMIIe;

-IIOHUMAaHUs TJI00aILHOTO XapakTepa 3KOJIOTUYCCKUX npo6neM, BJIMAHUS DKOHOMHUYCECKHX IMTPOLECCOB HA COCTOSAHUEC HpHpO}IHOfI n COHI/I&J’IBHOﬁ Cp€anbIl;
-OCO3HaHUus HeO6XO}II/IMOCTI/I HCIIOJIb30BaHUA )IOCTI/I)KGHI/II\/'I XUMHHU I pEHICHHA BOIIPOCOB PAllMOHAIIBHOTO IMTPHUPOAOIIOJIIE30BAHM;

-aKTUBHOTO HENPUATHUS ACUCTBUA, MIPUHOCAIINX BPeJ OKpYXKaIOUIel MpUpoIHON cpesie, yMEHUs POTHO3UPOBATh HEOIArONpHUsATHbIE SKOJIOTUYECKHUE --
MMOCIEACTBUA NPCANIPUHUMACMBIX HeﬁCTBHﬁ " OpeaoTBpaliaTb UX;

-HaJIM4Yus PasBUTOr0 3SKOJOTHYECKOT'O MBIIIJICHUA, DKOJIOTHUECKOH KYJIbTYpPhI, OIIbITa ACATCIBHOCTHU SKOJIOTUUECKOH HAIpaBJICHHOCTH, YMCHUSA
PYKOBOJICTBOBATbCSI MMM B IIO3HABATEIFHON, KOMMYHHKATUBHOW M COLMAIBHOM MpPAKTHKE, CIIOCOOHOCTH W YMEHHS AaKTHBHO IIPOTHBOCTOSTH
UJIC0JIOTUH XeMo(oOouu;

7) EHHOCTH HAYYHOT0 MO3HAHMS:

-c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKH;

MOHUMAaHUS CTeU(UKNA XUMHUHM KaK HAyKH, OCO3HaHHS €€ poiu B (POPMHPOBAHMM PAMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JAHUH IIEIOCTHOTO
IPEACTaBICHNS 00 OKPYXAIOIEeM MHUpE Kak O €IMHCTBE HPUPOJBI M YeJIOBEKa, B MO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH M PElIeHHH HpoliiemM

COXpaHEHHS MPUPOTHOTO PaBHOBECHS;

-yOeXJEHHOCTH B 0COOOH 3HAUMMOCTH XUMUH JUI COBPEMEHHON IUBIIN3AIMH: B €€ TyMaHUCTHYECKOM HAIPaBICHHOCTH U BaKHOM POJIM B CO3AaHUH
HOBOM 0a3bl MaTepHAIBHON KyJIbTYPHI, PEIICHUN TII00ATBHBIX MTPOOIEM YCTOHYNBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SHEPIeTHUECKOH, MUIIEBOI
U DKOJIOTUYECKOW 0e30IacHOCTH, B PA3BUTHH MEIUIIMHBI, 0OCCIICUCHUN YCIIOBHH YCHEITHOTO TPYAa U AKOJOTUYECKH KOMMOPTHOH KHU3HU KaXKJOT O
YJIeHa OOIIeCTBa;

-€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS, WCIOJNB3YyEeMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIB30BATh TOJTydaeMble 3HAHUS JUIS aHAIU3a U OOBSICHEHHUS SIBIICHUN OKPYXKAIOLIETO MUpPA M MPOUCXOIAIINX B HEM M3MEHEHUH, YMEHUS JIeNaTh
000CHOBaHHBIE 3aKIIOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAaHHBIX C IEIbIO MOJyYEHHS JOCTOBEPHBIX BBIBOJIOB;

-CIIOCOOHOCTH CaMOCTOSTENIHO UCIOIb30BATh XUMUUECKUE 3HAHUS IS peIIeHuUs MPoOJIeM B pealIbHbIX KU3HEHHBIX CUTYaLUsX;

-MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATENbHOCTH;



-TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHMI0O M CaMOOOpa30BAaHHIO, K AKTUBHOMY IMOJyYCHHIO HOBBIX 3HAHUH MO0 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMU;
-MHTEpeca K 0COOCHHOCTSM TpPy/la B pa3iIHuHBIX chepax npodeccHoHaIbHOM AeITEIbHOCTH.

METAIIPEMETHBIE PE3VJIbTATDI

MertanpeaMeTHbIe pe3ylIbTaThl OCBOSHHS YYEOHOTO MpenMeTa « XUMUsD» Ha YPOBHE CPETHET0 00IIero 0Opa3oBaHus BKIIOYAIOT:
- 3HaYMMBbIC JJIs1 (POPMHUPOBAHUS MHPOBO33PEHUS OOYUAIOMIMXCS MEKAUCHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIeHaAYYHbIe MOHSTHUS, OTPaXKAIOIINE
L[EJIOCTHOCTh HAayYHOM KapTHHBI MHMpa U CHEUU(PUKY METOJOB MO3HAHUS, MCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIEeCTBO, SHEPTHUs,
SIBJICHUE, MpPOLIECC, CUCTEMa, HAy4HbIH (DAKT, NPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEJ0BaHUE, HAOIIOJCHHE, U3MEpEHHE,
AKCIIEPUMEHT U JIPYTHE);
- yHHUBepcalbHble yueOHbIe NeHCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYIATHBHbIE), oOecnieunBaromue GopMUPOBAHUE (PYHKIIMOHATBHON
IPaMOTHOCTH M COI[HAIbHON KOMIIETEHIIUU 00yJaromInXcs;
- C1IOCOOHOCTHOOYHAIOIINXCS HCII0JIb30BAaTh OCBOEGHHBIE MEXKIUCIUILUIMHAPHBIE, MHPOBO33pEHUYECKHE 3HAHUS U YHHMBEpCalbHble Yy4deOHbIE
JIEMCTBUSA B IO3HABATEILHON U COLIMAIBHOM MPAKTHUKE.

MeranpeameTHble pe3yJbTaThl OTPAKAIOT OBJIA/IEHUE YHUBEPCAIbHBIMU YUEOHBIMH MTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU
JIEUCTBUSAMU.
OBnazneHue yHuBepcalbHBIMHU y4eOHBIMY NMO3HABATEIbLHBIMHU JICHCTBUSAMU:
1) 6azosvie nocuueckue deticmeusi:
-CaMOCTOSITENILHO (dbopMynupoBaTth u aKTyaJlu3UpOBaTh npo0sieMy, BCECTOPOHHE €€ paccMaTpUBaTh;
-OMpeNeNsaTh LETu JesITeNbHOCTH, 3aaBas napaMmeTpsl U KpUTEepUU ux JOCTHKEHUS, COOTHOCHUTH pe3yabTaThl
JESITENIbHOCTH C MOCTAaBJIEHHBIMU LEJISIMH;
-MCMOJIb30BaTh MPU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIICISATh XapaKTEpHbIE NMPU3HAKU TOHATUNH M YCTaHABIMBATH HUX
B3aMMOCBSI3b,UCII0JIH30BaTh COOTBETCTBYIOIINE MOHATHS 7151 OOBSICHEHUSI OTAEIbHBIX (PAKTOB U SBJICHUII;
-BBIOMpaTh OCHOBAHUS U KPUTEPUU TS KIacCU(PHUKAIIUHU BEIIECTB U XUMUYECKUX PEaKIUi;
-yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXAY H3y4aeMbIMU SBJICHUSAMU;
-CTPOUTH JIOTHYECKHE pacCyKIeHUs (MHIYKTUBHbBIC, I€yKTUBHbBIE, 10 aHAJIOTUH), BBISBIISATh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PAacCMaTPUBAE MbIX
SIBIICHUAX, (OPMYIHPOBATH BHIBOJIBI U 3aKIIFOUCHUS;
-IIPUMEHSATH B MpOIlecce MO3HAHUs, UCIOIb3YeMble B XUMHUHU CHMBOJIMUYECKHE (3HAKOBBIE) MOJIENIH, MPEOOPa30BbIBATH MOJEIbHBIC MPEIACTABICHUS —
XUMHYECKUN 3HAK (CHMMBOJI) 3J€MEHTa, XUMHUYecKas (opMmyla, ypaBHEHHE XMMHUYECKOW pEaklUUd — MPU PEHICHHH Y4EOHBIX MO3HABATENIBbHBIX U
MPAKTUYECKUX 3a]lady, MPUMEHATbh Ha3BaHHbIE MOJIENIbHbIC MPEICTABJICHUS MJS BBISBICHHSI XapaKTEPHBIX IMPU3HAKOB H3y4aeMbIX BELIECTB U
XUMUYECKUX PEAKIUH.
2) bazosbie ucciedosamenbekue 0eucmeus.



-BJIaJIETh OCHOBAMH METOJI0OB HayYHOT'O MIO3HAHHUS BEIIECTB U XUMUYECKUX PEaKIINA;
-popMynupoBaTh LEIM W 3a/a4d HCCIEIOBaHMSA, HCIOJIB30BaTh MOCTABJICHHBIE M CAMOCTOATENBHO C(HOPMYIMPOBAHHBIE BOIMPOCHI B KauecCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 MPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;
-BJIaJIETh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHMSI U NPOBEACHUS YUEHHUYECKUX HSKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHMs HAOII0JaTh 3a
XOZOM TIPOLIECCa, CaMOCTOSITEIFHO IPOTHO3UPOBATh €ro pe3ynbraT, (HOpMyaHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIIFHO JOCTOBEPHOCTH
pe3yIbTaTOB MCCIIEOBAHMUS, COCTABIISATH 0O0OCHOBAHHBIN OTUET O MPOJIeIaHHON paboTe;
-IIPHOOPETATh OMBIT YUYCHHUECKOW HCCIIECAOBATEIILCKOW U TMPOEKTHOUW NESITEIHHOCTH, IPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITENIEHOMY
IIOMCKY METO/I0OB PELICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3JIMYHbIX METO/10B [TO3HAHUSI.
3) paboma ¢ ungpopmayueti:
-OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOUYHUMKAX MHQOpMAIUK (HAayyHO- MOMYJSpHAs JUTepaTypa XMMHUYECKOIO COJEp)KaHHUs, CIpPaBOYHbIE MOCOOHUS,
pecypcsl MHTepHeTa), aHaIM3MpoBaTh MHPOPMAIMIO Pa3IMYHBIX BUJOB M (OPM MPEJICTaBICHUS, KPUTUYECKH OLIEHMBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTB;
-(opMyIHPOBAThH 3aMpPOChl M MPUMEHATh PA3IMYHbIE METOJIbI MIPU MOUCKE U 0TOOpe MH(OpPMAaLIUK, HEOOXOAUMOM Il BBIOJHEHHS Y4eOHBIX 3aja4
OTPENEIEHHOTO TUTIA;
-IproOpeTaTh ONBIT UCIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;
-CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO GOopMY Mpe/cTaBiieHus: nHbopMaluu (cxembl, TpaduKy, TUarpaMMbl, TaOJIULIbI, PUCYHKH U IPYTHUE);
UCIO0JIb30BAaTh HAYYHBIN S3BIK B KAaue€CTBE CpEJCTBA MpH paboTe ¢ XUMHUYECKOW HHPOpMAIMel: MPUMEHATh MeXIpeIMeTHble (punueckue u
MaTeMaTHYECKHUE) 3HAKH U CUMBOJIBI, POopMyIibl, aOOpeBUATyphl, HOMEHKIATYPY;
-HMCII0JIb30BaTh U MPe00pPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATVIAHOCTH.
OBnajeHrne yHMBePCATbHBIMH KOMMYHMKATHBHBIMH JAeCTBUSIMM
-33/1aBaTh BOIIPOCHI 10 CYILECTBY OOCYKIAAeMOIl TeMbI B XOJie AMAIOra W/WIM JUCKYCCHH, BBICKa3bIBATh UAEU, (GOPMYIUPOBATh CBOU MPEUIOKEHUS
OTHOCHTEJIBHO BBITIOJIHEHUS NPEUI0KEHHOM 3a1auu;
-BBICTYIIaTh C IMpe3eHTaluell pe3yabTaTOB MO3HABATENBHOM AEATENHOCTH, MOJIYYEHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHUKAMHU IIpU
BBITNIOJTHEHUM XMMHUYECKOTO SKCIIEPUMEHTA, IPAKTHUECKOW paboThI 0 MCCIIEI0BAaHUIO CBOMCTB N3y4aeMbIX BELIECTB, pealu3alun ydeOHOro NpoeKkTa U
(GbopMynUpOBaTh BBIBOBI 110 pe3yIbTaTaM MPOBEIEHHBIX UCCIEI0BAHUM TyTEM COTJIaCOBAHMSI MO3ULMH B X0/1€ 00CYKAECHUSA U 0OMEHA MHEHUSMH.
OBnajieHNE YHMBEPCATbHBIMHU PeryJsITHBHbIMH 1HCTBUAMM
-CaMOCTOSITENIbHO UIAHUPOBATh U OCYILECTBIIATH CBOIO MO3HABATENbHYIO JIEATEILHOCTD, ONpeness e€ el U 3a/laud, KOHTPOJIMPOBATh U MO Mepe
HE00X0AUMOCTU KOPPEKTUPOBATh MPEJIaraéMblii aJlrOPUTM JIEHCTBHM IPU BBHIIOJIHEHUU YY4EOHBIX M HUCCIIEA0BATENbCKUX 33/a4, BEIOMpaTh Haubosee
3pPeKTUBHBIN CIOCOO UX PELICHHs ¢ YUETOM IOJyYeHUsI HOBBIX 3HAaHUI O BELIECTBAX U XUMUYECKUX PEAKLIUAX;
-OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH 1€ TEIbHOCTH HAa OCHOBE CaMOaHalIN3a U CaMOOLICHKH.

ITPEAMETHBIE PE3YJIbTATEI



10 KJIACC

[IpenmeTHbIE pe3ynpTaThl  OCBOEHUS Kypca «Oprannyeckas XUMMSD» OTPaXKaroT:

- ¢(hOpMUPOBAHHOCTH MPEJICTABICHUI XMMUYECKON COCTABIISIFOIIEH €CTECTBEHHO-HAYTHOM KapTUHBI MHpA, POIU XUMHU B [I03HAHUHU
SABJICHUH TIPUPOJBI, B (POPMUPOBAHMM MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (HyHKIMOHATHHONH TPaMOTHOCTH, HEOOXOIMMON Ui pelICHUs

MIPaKTUYECKUX 3a7a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBbIO U PUPOJAHOM CPEIE;

-BJIaJICHUE CHUCTEMOM XMMHUYECKMX 3HAHMUM, KOTOpasl BKJIIOYAET: OCHOBOIIOJAralolUe MOHATUS (XUMUYECKUM 3JIEMEHT, aTOM, 3JIEKTpPOHHAasi 000JI0UKa

aToMa, MOJIEKYJla, BAJIEHTHOCTb, JIEKTPOOTPHUIIATEIbHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpalEHHAas), MOJIb,

MOJISIpHAsi Macca, MOJISIpPHbIA 00BEM, YIIIEpOIHBIN CKelleT, pyHKIMOHAIbHAS TPYINa, pajnuKall, H30Mepus, U30Mepbl, TOMOJIOTHUECKUN Psi, TOMOJIOTH,

YTIE€BOAOPO/IbI, KUCIOPO U a30TCOJIEpKaINe COSIUHEHNS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHNS); TEOPUU U

3aKOHBI (T€OpUs CTPOEHUs! opraHuyeckux BemiecTB A. M. byrnepoBa, 3aKk0H COXpaHEHHsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK

XMUMHH; MHUPOBO33PEHUYECKHE 3HAHUs, JIEKalMe B OCHOBE MOHUMAHUS NPUUYMHHOCTH U CHCTEMHOCTH XUMHYECKHUX SIBIEHUH, ()aKTOJIOTMYecKue

CBEICHMSI O CBOMCTBaX, COCTaBe, IMOJIyYEHUU U OE30MaCHOM HCHOJIb30BAHUN BaXHEHIINX OPraHMYEeCKHX BEIIECTB B OBITY U TNPaKTUYECKOU

JeSITeIbHOCTH YEJIOBEKa;

-C()OPMUPOBAHHOCTh YMEHHMH BBISBIATh XapaKTEpHbIE MPU3HAKU TOHATUM, YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE

MIOHSTHS TIPU OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILlEHU I OPraHUYECKUX COEAMHEHUI;

-COPMUPOBAHHOCTh yMEHHUW HCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIi COCTaBIIEHUSI MOJIEKYJISPHBIX U CTPYKTYpPHBIX (pa3BEpHYTOH,

COKpAaIEHHOM) (OPMYST OPraHUYECKHX BEUIECTB M YPaBHEHHM XMMUYECKUX pEaKIUi, U3rOTAaBIUBATh MOJIEIHN MOJEKYJ OPraHMYECKUX BEIIEeCTB IS

WJUTFOCTPALIMU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOIO CTPOEHUS;

-c()OpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAICKHOCTh U3YYEHHBIX OPraHUYECKHX BEIIECTB MO UX COCTaBY U CTPOCHHIO K ONpeAeIEHHOMY

KJIacCy/Tpynne COeTuHEeHHH (yrieBoI0pOoAbl, KUCIOPO U a30TCOAEpKAIIUe COCTUHEHHS, BBICOKOMOJIECKYISIPHbIE COCIUHEHMS), JaBaTh UM Ha3BaHU

o cucrematuieckoit HomeHnkiarype (IUPAC), a Takkxe MpuBOIUTh TPUBHAIbHBIC HA3BaHUS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, IPOIHJICH,

alleTUJICH, JTUJICHIJIMKOJb, TIUIEpUH, (eHos, (hopMmalblerul, aleTaabAerui, MypaBbUHAas KHCJIOTa, YKCYCHas KHCJIOTa, OJEMHOBas KHCIOTA,

CTeapuHOBAs KUCIIOTA, IIII0K03a, PPyKTO3a, Kpaxmall, HeJUTI0I03a, TJIMIUH);

-C()OpPMUPOBAHHOCTH YMEHHUS OIPEEISATh BUIbI XUMUYECKOM CBS3M B OPraHUYECKUX COCTUHEHUSIX (OIMHAPHBIE U KpAaTHBIE);

-c()OpPMUPOBAHHOCTh YMEHHUS NMPHUMEHSTH MOJOXKEHUS TEOPUM CTPOCHHs opraHuueckux BemecTB A. M. BytnepoBa s oObsSCHEHUS! 3aBUCUMOCTHU

CBOWCTB BEILIECTB OT UX COCTABA U CTPOCHMS; 3aKOH COXPAHEHUSI MACChl BEILIECTB;

-c()OpMUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh COCTaB, CTPOCHHE, (PU3UUECKUE U XUMHUYECKHE CBOWMCTBA TUIMYHBIX MPEICTaBUTENCH Pa3IUYHBIX

KJIACCOB OPraHMYecKUX BEHIeCTB (MeTaH, 3TaH, JTWJIEH, MPOMWJIEH, aneTwieH, OyramueHn-1,3, merunOyramuen-1,3, OeH30i, METaHOMN, 3TaHOI,

STHJICHTJIUKOJIb, TJIHIEPUH, (EHON, aleTalbJerul, MypaBbuHAsl U YKCYCHAas KHUCIIOTHI, TJIFOKO3a, Kpaxmal, IeJIII0I03a, aMUHOYKCYCHAsl KUCIIO0Ta),

WJUTFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKAY HUMH YPAaBHEHUSMH COOTBETCTBYIOLIMX XMMHYECKUX PEAKIMI C HCIOJIb30BAHUEM CTPYKTYPHBIX

bopmyu;



-c(hopMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHHUKH YTIIEBOJIOPOJIHOTO ChIpbs (HE(Th, MPUPOIHBINA a3, Yroyb), CIOCOOBI UX MEepepaboOTKu U
MPAKTUYECKOE MPUMEHEHHUE MPOTYKTOB IepepadboTKH;

-c(popMHPOBAaHHOCTH YMEHUI MPOBOJUTH BHIUUCICHHS MO XHMHYECKUM YypaBHEHHAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA HIIU
IIPOJIyKTa peaKuy IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJAHBIX BELIECTB WM IPOAYKTOB PEAKIINH);

-c(hopMHPOBaHHOCTH YMEHUH BIIAJIETh CUCTEMOW 3HaHUI 00 OCHOBHBIX METOJaX HAYYHOTO MMO3HAHMUS, HCIIOJIb3YEMBIX B XUMUH NPH U3YUYEHHUH BEIIE CTB
U XMMUYECKUX SIBJICHUN (HAOIIOJEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIIOJIb30BATh CUCTEMHBbIE XUMUYECKUE 3HAHUS JJISl IPUHSITUS
pelIeHNUH B KOHKPETHBIX dKU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX C BELIECTBAMH U UX IPUMEHEHUEM;

-chopMHpPOBaHHOCTH YMEHHUH COOJIOAATh TpaBWIIA TIOJH30BAHUS XMUMHYECKOW TOCYAOH M J1a0OpaTopHBIM 00OpYyIOBaHHMEM, a TaKKe MpaBMIIa
oOpallleHus C BelleCTBaMU B COOTBETCTBUH C MHCTPYKIUSMU O BBITIOJIHEHUIO JTa0OPAaTOPHBIX XUMUYECKHX OTBITOB;

-C()OPMUPOBAHHOCTh YMEHUH IUIAHMPOBATh M BBINOJHITH XUMUYECKHH 3KCHEPUMEHT (IPEBpAIlleHUs OPraHWYEeCKUX BEIIEeCTB INpPH HarpeBaHUW,
MOJIyY€HUE ATUJIEHA U U3yYEHHE €ro CBOMCTB, KaUECTBEHHbIE PEAKI[MM OPraHMYEeCKHX BELIECTB, JeHATypauus OElIKOB MpU HAarpeBaHUU, IIBETHHIE
peakuuu O€JIKOB) B COOTBETCTBUM C MpaBUIaMHM TEXHHUKH O€30MacHOCTH IMpH OOpallleHWH C BEHIeCTBaMH U JIAOOpPaTOPHBIM 000pYJOBaHHUEM,
MIPEJICTaBIATh PE3YNbTaThl XUMUYECKOTO JKCIepUMEHTa B (JopMe 3alucy ypaBHEHUN COOTBETCTBYIOLIMX peakuuid U (GopMyIupoBaTh BBIBOJIbI Ha
OCHOBE 3THX Pe3yJbTaTOB;

-C()OpMUPOBAHHOCTh YMEHUW KPUTHUECKU aHAIU3MPOBATh XMMHUYECKYI0 MH(POpPMaIMIO, NOJydaeMyl0 U3 Pa3HbIX MUCTOYHHMKOB (CPEJICTBAa MAacCOBOM
unpopmanuu, aTEpHET M OpYyrux);

-c(hopMHUPOBAHHOCTh yYMEHHUI COOIIOAATh MpaBHiIa SKOJOTMYECKH II€IeCOO00pPa3HOro IMOBEAEHUs B OBITY M TPYJOBOH JEATENBHOCTH B LENAX
COXpaHEHHsI CBOETO 3/I0pOBbsi M OKpYKalollel NpUPOAHON cpenbl, 0OCO3HABaTh ONACHOCTb BO3ACHCTBHS HA JKUBBIE OPraHU3MbI ONpPEAETIEHHBIX
OpraHMYecKUX BellecTB, NMoHuMas cMbicn nokaszatens I1/IK, mosicHATe Ha mpuMepax crnocoObl YMEHBIIEHHS W IPEeJOTBPALCHHUs UX BPEAHOTO
BO3/ICHCTBUS HA OPraHU3M YEJI0OBEKa;

-JU1s1 00Y4JaIOUIMXCS C OrPaHMYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbS: YMEHUE NPUMEHSTh 3HAHNUSA 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB
U XUMUYECKUX SIBJICHUH;

-JUIsL CIelbIX M cIa0OBHIAIIMX OOYYarOUIMXCSA: YMEHHE HCIOJb30BaTh pelbepHO-TOUEUHYI cucteMy oOo3HaueHuit JI. Bpaiins mna 3anucu
XUMUYECKUX (POPMYIL.

11 KJTACC

HpeI[MeTHLIe pe3yJbTaTbl OCBOCHHU Kypca «0611_[215[ U HCOPraHHU4YCCKasd XUMUS» OTPaAXKAIOT:

-C(l)OpMI/IpOBaHHOCTB HpeHCTaBHeHHﬁZ 0 XHMHUYECKOMN COCTaBisSIoONIcH eCTCCTBCHHO'Hay‘lHOﬁ KapTHHbBI MHp4A, POJIM XHMMHHW B IMO3HAHHH SIBJICHUM
IIpUupoabl, B (1)0pMI/Ip0BaHI/II/I MBIINUJICHUS U KYJIbTYPbI JINYHOCTH, eé Q)YHKHI/IOH&]'ILHOI‘/'I I'paMOTHOCTH, HCO6XOI[PIMOI>1 I pCHICHHA IIPAKTUYCCKUX 3aaa4
M 3KOJIOTHYECKH 000CHOBAHHOI'O OTHOILIEHHUS K CBOCMY 310POBBIO U HpHpO,I[HOﬁ cpeac;

-BJIaJICHUE CHCTEMOM XHMHYECKHUX 3HaHI/II71, KOTOpasaA BKIIHOYACT: OCHOBOIIOJIAratOIIUC TTOHATHUA (XI/IMI/I‘ICCKI/Iﬁ 3JICMEHT, aToOM, M30TOI, S-, P-, d-
QJICKTPOHHBIC Op6I/ITaJ'II/I aTOMOB, HOH, MOJICKYJIa, MOJIb, MOJIHpHBIﬁ 06’béM, BAJICHTHOCTD, 3JICKTPOOTPHULATCIBHOCTD, CTCTICHb OKUCJICHUSA, XUM MYCCKasd



CBsA3b (KOB&JIEGHTHAs, MOHHAs, METaJUIMYECKas, BOAOPOJHAs), KPUCTANIMYECKas PELIETKA, TUIbl XMMHUYECKMX PEaKLUil, pacTBOp, 3JIEKTPOJIMTHI,
HEOJICKTPOJIUTBI, BJICKTPOJIMTUYCCKAsA AUCCOHALUA, OKUCIUTC/Ib, BOCCTAHOBUTCIIb, CKOPOCTH XAMHYECKOU peakuuu, XUMHYCCKOC paBHOBeCI/Ie);
TEOPUHU U 3aKOHBI (TEOpUs IEKTPOIUTUUECKON auccouuanuy, nepuoauueckuii 3akon Jl. M. MenzeneeBa, 3aKkOH COXpaHEHHUSI MacChl BELLECTB, 3aKOH
COXpPaHCHUA W NPCBpallICHUSA SHCPIrUU IMPU XUMHUYCCKUX peaKHI/IﬂX), 3aKOHOMCPHOCTH, CUMBOJIMYECKUM S3BIK XUMHUHU, MUPOBO33PCHYCCKHUEC 3HAHUA,
JIC)KaImure B OCHOBE NOHUMAaHUA ITPUIUHHOCTH U CUCTCMHOCTH XUMHNYCCKHUX SIBJIGHI/II;'I, Q)aKTOHOFI/I‘-IeCKI/IC CBCACHHUA O CBOﬁCTBaX, COCTaBC, MOJIYYCHHUU
u 663OHaCHOM HCIIOIb30BAHUY BAKHEHIITIX HCOPraHN4YCCKUX BCUICCTB B 6BITy n HpaKTI/IHGCKOﬁ JACATCIIBHOCTHU YCJIIOBCKA,

-C(bOpMI/IpOBaHHOCTI) yMCHI/IfI BBIABJIATE XapPAKTCPHBIC IMPHU3HAKN HOHﬂTHﬁ, yCTaHaBJIMBATb HMX B3aMMOCBA3b, HUCIOJB30BATH COOTBCTCTBYIOLIUC
MOHATHUA TPHU OITMCAHHUU HCOPTAHNYCCKNX BCUICCTB U UX HpCBp&HICHPIfI;

-C()OPMUPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JUIS COCTaBJIEHHS (OPMYJI BELIECTB M YpaBHEHUN XUMUYECKHX PEaKIHil,
cucremarnueckyro HomeHkiatypy (IUPAC) u TpuBHaibHble Ha3BaHUS OTIEJIbHBIX HEOPTaHUYECKUX BELIECTB (YrapHbIi ra3, yrileKMCIbli ras3, aMMuakx,
rami€Hasi U3BecTb, HerauéHasi U3BeCTh, IUTHEBAS CO/IA, TUPUT U JIPYTHE);

-C(bOpMI/IpOBaHHOCTI) YMCHI/Ifl ONpCAC/IATh BAJICHTHOCTh W CTCIICHb OKHCJICHUA XUMHUUYCCKHX JJICMCHTOB B COCAMHCHUAX PA3JIMYHOIO COCTaBa, BHU/I
XUMHYECKOUN CBS3H (KOBaJ'IeHTHaSI, HMOHHAas1, METAJIINIMYCCKasd, BO)IOpOJIHaﬂ) B COCOANMHCHUAX, TUIL KpHCTaHHI/IquKOﬁ peHIéTKI/I KOHKPETHOT'O BCHICCTBA
(aToMHas1, MOJIEKYJISIpHAs, HOHHAsI, METa/NINYecKasi), XapakTep cpe/ibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COETUHEHUN;

-C)OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH NPUHAMIEKHOCTh HEOPTraHMYECKHUX BELIECTB IO HUX COCTaBY K OINpeAeiaEHHOMY Kiaccy/Tpymme
COG}II/IHGHI/Iﬁ (npocn,le BE€HIICCTBA — METAJIJIbI 1 HEMETAJIJIbI, OKCHAbI, OCHOBAaHUs, KMCJIOTHI, aM(i)OTepHBIe THAPOKCUIBI, COJ'II/I);

-chOPMHUPOBAHHOCTh YMEHHUH pacKpbhIBaTh CMBICH mepuoanydeckoro 3akoHa [I. M. MenpeneeBa m JeMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIOIIYIO,
OOBSCHUTEIIBHYIO U POTHOCTUIECKYIO (DYHKIINH;

-chOPMHUPOBAHHOCTh YMEHHH XapaKTepPHU30BaTh AIEKTPOHHOE CTPOCHHWE aTOMOB XHMHUYECKHX ieMeHTOB 1—4 mepuoaoB [lepuoamdeckoil cucTembl
xumuueckux snementoB [I. M. MenzeneeBa, UCIONb3ys MOHITUSA «S-, P-, O- SICKTPOHHBIC OPOUTAIN», «IHEPTETHUSCKHE YPOBHHY», OOBSICHSTH
3aKOHOMEPHOCTU M3MEHEHHsI CBOMCTB XMMHUUYECKHX 3JIEMEHTOB M UX COEIMHEHMI IO mepuojaM M rpymmnaMm [leppoanueckoil CUCTEMBI XUMUYECKUX
anemenToB JI. . Menaeneena;

-c)OPMUPOBAHHOCTh YMEHMH XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XHMUYECKHE CBOMCTBA HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/1aTh CYIIECTBOBAHME M'€HETUUYECKOW CBSI3M MEXAY HEOPTaHMUYECKMMU BEILIECTBAMU C ITOMOILbIO YPAaBHEHUIN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIuii;

-C()OPMUPOBAHHOCTh YMEHHMS KJIACCU(UUMPOBATh XMUMHUYECKHE PEAKIUH MO DPA3NIMYHBIM IpHU3HAKaM (YUCIY M COCTaBy pearupyroliux BelecTB,
TerioBoMy 3G (eKTy peakinu, U3MEHEHUIO CTENIeHEeH OKUCICHHS SJIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYaCTHIO KaTaln3aTopa);

-C()OPMUPOBAHHOCTh YMEHUHN COCTABIISTh YPaBHEHUS PEaKIUi Pa3jIHYHbIX TUIIOB, MOJIHBIE U COKpAlIEHHBIE YPAaBHEHHUS peakluii MOHHOTO oOMeHa,
YUUTBIBAS YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT 10 KOHLIA;

-c()OpMUPOBAHHOCTh YMEHHI MPOBOAUTH PEAKIUH, TOITBEPKIAIOIINE KAaYeCTBEHHBII COCTaB Pa3JIMYHBIX HEOPTaHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM ITyTEM UOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN PACKPHIBAThH CYITHOCTh OKUCIUTENHLHO- BOCCTAHOBUTENBHBIX PEAKIIUi TOCPEACTBOM COCTABIICHHUS IEKTPOHHOTO OanaHca
ITUX PEaKLUi;



-c(hopMHPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCHMOCTh CKOPOCTH XMMUYECKON PEaKIMH OT Pa3IMYHbIX (PAKTOPOB; XapaKTep CMEUICHUS XUMHUYECKOT O
paBHOBECHS B 3aBUCUMOCTH OT BHElTHEro Bo3jaeictus (npunuun Jle [arense);

-c(hopMHPOBAHHOCTH YMEHHIA XapaKTepU30BaTh XUMHUUECKHE MPOIECCHI, JISKAIINE B OCHOBE MPOMBIIIIJICHHOTO MOJIY4EHHs] CEPHON KHUCIOTHI, aMMHAKa,
a TakKe cpOpMHUPOBAHHOCTH MPEICTABICHUH 00 OOIINX HAYYHBIX MPUHIUIIAX H SKOJIOTHIECKUX MPOOIeMax XUMHUECKOTO IMPOU3BO/ICTBA;
-c(hopMHPOBaHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHS C MCIIOJIBF30BAHUEM TMOHSITUS «MAccoBas JO0JIs BEIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUN
ra3oB NP XUMHYECKHUX pEaKLUAX, Macchl BEIIECTBAa WIM 00bEMa Ia30B MO H3BECTHOMY KOJMYECTBY BEILECTBA, MAacce WM OObEMY OJHOIO W3
YUYACTBYIOIIMX B PEAKIMH BEHIECTB, TEIUIOBOTO 3((dekra peakiyy Ha OCHOBE 3aKOHOB COXPAHEHMS MAcChl BEUIECTB, NMPEBPALICHUS M COXPAHCHHS
SHEpruu;

-c()OpMUPOBAHHOCTh YMEHHUW COOIIOAATh IpaBWiIa IOJIb30BAHUS XMMMUYECKOM MOCyqoM M 1a0opaTOpHBIM OOOpPYAOBAHMEM, a TaKXKe IpaBHIIa
oOpallleHus ¢ BelIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBIIIOJHEHUIO JTJAOOPATOPHBIX XMMHUYECKUX OIBITOB;

-COPMUPOBAHHOCTh YMEHUW IIJJAHUPOBAThb W BBINOJHATH XUMHMUYECKHNH HKCHEPUMEHT (pa3jo’KeHHe IEepOKCHIa BOJOPOAA B MPHUCYTCTBHH
KaTajau3aTopa, OINpeAeTeHHe Cpelbl PacTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOIO WHIUKATOPA, BIMSHHME PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHYECKOHN peaKiiy, peakliui HOHHOTO 0OMeHa, KayeCTBEHHbIE PEAKIMH Ha Cylb(arT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS, PEeLIEHUE
SKCIEPUMEHTAJIbHBIX 337a4y 1o TeMaMm «Metamnb» U «HemeTamnsl») B COOTBETCTBHHM C NpaBWJIAMU TEXHUKH O€30MacCHOCTH NMpH OOpalieHuH ¢
BELIECTBAMU M JIAOOPATOPHBIM O00OpYIOBaHHEM, IMPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO OJKCIEepUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIINX peakiuii ¥ GOpMYyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

-C()OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3MPOBATh XMMUYECKYIO MH(OPMAIHIO, MOJIY4aeMYyI0 U3 pPa3HbIX UCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaluu, HTepHET U apyrux);

-c(hOpMHUPOBAHHOCTh YMEHHUI COOIOAATh MpaBHJIa SKOJOTHYECKH IIeeCO00pPAa3HOro IMOBEAEHUs B OBITY M TPYIOBOH JEATENBHOCTH B LENAX
COXPAaHEHHUSI CBOETrO 3JI0POBbS M OKPYKAIOIIECH MPUPOAHOM Cpelbl, OCO3HABATH ONACHOCTH BO3JACHCTBMS HA JKUBBIC OPraHU3MBI ONpPEACIEHHBIX
BElIECTB, MOHMMas cMblca nokasarens [I/IK, moscHATe Ha mpumepax cHocoObl YMEHBIIEHUS U IPEAOTBPALEHHUS MX BPEJHOIO BO3JEHCTBUS Ha
OpPraHM3M 4YeJI0BEKa;

-JUIs1 00Y4JaIOLIUXCS C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE IIPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEILECTB
U XUMHUYECKUX SBJICHUN;

-JUIsL CIenbIX M cIalOBUIAIIMX OOYYalOUIMXCSA: YMEHHE HCIOJb30BaTh pelbePHO-TOUEUHYI cucteMy oOo3HaueHuil JI. Bpaiins mia 3anucu
XUMUYECKUX (POPMYIL.

COJEPKAHUE YYEBHOI'O IIPEJIMETA 11 kaacc
OBIIAA 1 HEOPITAHUYECKA S XUMU A

Teopernyeckue 0CHOBbI XMMUU



XuMHU4YecKu# 35ieMeHT. AToM. S1po aToma, U30TOIbL. DIEKTPOHHAsE 000JI04Ka. DHEPreTUUECKUE YPOBHH, MTOyPOBHU. ATOMHBIC OpOUTAIH, S-, P-,
d- anemenThl. OCOOCHHOCTH pacIpeieCHUs IEKTPOHOB 110 OPOUTAIISIM B aTOMAaX JIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DICKTPOHHAS
KOH(UTypanus aTOMOB.

[lepuoauueckuii 3akoH u Ilepuoanueckas cuctema xumuueckux 3nemeHToB J[. . MenneneeBa. CBs3b nepuoanyeckoro 3akona u Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX ieMeHTOB [[. . MenzeneeBa ¢ cOBpeMEHHON Teopuel CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU U3MEHEHMSI CBOMCTB XUMUYEC KUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BELIECTB M0 IPyIIaM U NepuoaaM. 3HaueHUE MEePUOINYECKOr0 3aKOHA B pa3BUTUHN HAYKH.

CrpoeHue BeniecTBa. XuMU4ecKast CBsi3b. BUJibl XUMUUECKOH CBSA3M (KOBAJIEHTHAsI HETIOJIIPHAs U MOJISIpHAs, MOHHAsA, MeTaJllIndeckas). MexaHu3Mbl
00pa3oBaHuUs KOBAJICHTHOW XUMHUYECKOW CBs3H (OOMEHHBIN M IOHOPHO- aKIENTOpHBIN). BogopoaHas cBsi3b. BageHTHOCTh. DIEKTPOOTPUIIATETIBHOCT.
Crenenp okucieHus. MIoHbI: KaTHOHBI U @aHUOHBI.

BemectBa MOJIEKYNIIpHOTO M HEMOJEKYISPHOIO CTPOEHHUS. 3aKOH TOCTOSIHCTBA COCTaBa BEIECTBA. [HUIbI KPHUCTAUIMYECKUX PEHIETOK.
3aBUCUMOCTb CBOICTBA BELIECTB OT THIA KPUCTAIIINYECKON PEILIETKH.

[TonsTHEe 0 nUCTIEpCHBIX cucTeMax. VICTUHHBIE W KOJIJIOMJIHBIE PACTBOPHI.

MaccoBas 10715 BEIIeCTBa B paCTBOPE.

Knaccudukanuss Heopranuueckux coeauHeHud. HoMeHknaTypa HeopraHM4ecKHX BellecTB. I'eHeTmdeckas CBSI3b HEOPraHMUYECKHUX BEIECTB,
MIPUHAUISKAIUX K PA3ITUYHBIM KJIACCAM.

Xumunyeckast peakuusi. Kiaccupukanys XUMHYECKUX peaklMi B HEOPraHWYECKOM M OpraHMYecKON XMMHUHU. 3aKOH COXpPaHEHHUS MacChl BEIECTB,
3aKOH COXPaHEHUs U MPEBPAILCHUS SHEPTUH MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuy, €€ 3aBUCUMOCTb OT pa3lu4HbIX (akTopoB. OOpartumble peakiuu. XHMHUYECKOe paBHOBecHe. (DaKTOphl, BIMAIOIIME Ha
cocTosinre xumuieckoro pasHosecus. [Ipunnun Jle [latense.

Onexrpoautnyeckas qucconuanus. CUiIbHbIE U ci1adble 37IeKTposnTsl. Cpesa BOAHBIX paCTBOPOB BEIECTB: KUCIIAs, HEUTpalIbHAas, LEJIOYHAsL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

OKCIEepUMEHTAIIBHBIE METO/Ibl M3y4EHHUs BEILECTB M UX MPEBPALICHU: AeMoHcTpanus Tabmun «lleproauueckas cucteMa XUMHUYECKUX AJIEMEHTOB
J. WU. MenneneeBay, u3ydeHue MOJeNeH KPUCTANIMYECKUX PELIETOK, HAONIOJEHHE M ONMCAaHUE JEMOHCTPAIlMOHHBIX U JIAOOPATOPHBIX OIBITOB
(paznoxeHue MEpPOKCHIA BOJOPOJA B IPUCYTCTBUM KaTajau3aTopa, OIPEAEICHHE Cpelbl PAacTBOPOB BELIECTB C IOMOIIBIO YHHBEPCAJIBHOTO
MH/IMKATOPa, peakMi HOHHOIO 00MeHa), TPOBEJeHNE IPAKTUUECKOI paboThl «BiusHue pa3auyHbIX (JaKTOPOB HAa CKOPOCTh XUMUYECKOH peaKIm».

Pacuérnble 3anaun.

Pac4€rbl mo ypaBHEHMSIM XUMUYECKUX PEAKLHUH, B TOM YHCIE TEPMOXUMHYECKHE PACUETHI, PACYETHI C UCIIOJIb30BAHUEM IOHATUSA «MaccoBas A0
BELLECTBAY.

Heopranuuyeckasi xumms

Hemerannel. [lonoxenue HemeramioB B Ilepuoanyeckoii cucteme xumuueckux snemMeHToB Jl. Y. MenzaeneeBa 1 0COOEHHOCTH CTPOEHUS] aTOMOB.
dusnuecKkue cBOMCTBa HEMETAIIOB. AJUIOTPOIIMS HEMETAIOB (Ha MpUMeEpe KUCI0poa, cepsl, pochopa u yriepoaa).

XUMHUECKHE CBOMCTBAa BAXKHEHWIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, (ocdopa, yriepora U KpeMHHUS) M UX COEAWHEHHH (OKCHJIOB,
KHCJIOPOACOAEPIKAIINX KUCIOT, BOJOPOJAHBIX COEANHEHHH).



IIpuMeHeHNe Ba)KHEUIIUX HEMETAIUIOB U UX COCIMHEHUM.

Mertannsl. [lonoxenue metamio B [lepuonuueckoi cucreme xumudeckux anemeHToB 1. M. MenneneeBa. OcOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX
000J109eK aTOMOB MeTa/uioB. O0mHe Guzndeckre cBoKicTBa MeTAIIOB. CIIJIaBbl METAIOB. DIEKTPOXUMUYCCKUH s/ HAPSHKCHUH METaJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIITUX METAJJIOB (HAaTPUH, Kalui, KaJdbllUid, MarHui, allFOMUHUH, [IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUN.

Oo6mre criocoObl oydeHus: Metawio. [IpuMeHeHne MeTauioB B OBITY M TEXHUKE.

DKCHepUMEHTAIBHBIE METOAbl M3YYCHHS BEIIECTB U HUX NPEBPAIICHU: M3y4yeHUE KOJUICKIUU «MeTayibl U CIUIaBb», O0pa3loB HEMETAJUIOB,
pelieHue SKCIepUMEHTAIBHBIX 3a7a4, HAOJIOJICHUE W OINHUCAHHME JEMOHCTPALIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCHIA
QITIOMUHHUSI C pACTBOPAMH KUCJIOT U LIEJI0YEeH, KaYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAIJIOB).

Pacuérnbie 3amaun.

Pacuérer Macchl BemecTBa Wi 00bEMa ra3o0B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU
BEIIIECTB, pacyE€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMUA U )KU3Hb

Ponp xumMum B oOecriedeHUU KOJIOTMUECKOM, SHEPTreTUYECKON M THUIEBON 0€30MacHOCTH, pa3BUTUU MEAWIHMHBL [IOHITHE O HayYHBIX METOJaX
MO3HAHHUS BEUIECTB U XUMUYECKUX PEAKIUM.

[IpencraBnenus: 06 0OMMUX HAYIHBIX MIPUHITATIAX MPOMBIIIVICHHOTO MOJTYISHHS BaKHEUIITUX BEIIECTB.

UenoBek B MHUpE BEMIECTB M MATEPUATIOB: BAKHEUIINE CTPOUTEIbHBIE MAaTepHANIbl, KOHCTPYKIIMOHHBIE MAaTepHaIbl, KPACKH, CTEKJIO, KEpaMHKa,
MaTepHuaibl IS JJIEKTPOHUKH, HAHOMAaTepHaJIbl, OPTaHUIECKHNE U MUHEPATbHBIC YI0OpEHHUS.

XuMHUS U 30pOBbE YENOBEKa: MpaBujia UCIOIb30BaHUS JIEKAPCTBEHHBIX MPENaparoB, MpaBuiia 0€30MacCHOTO KUCIIOJIb30BAHUS MPENnapaToB ObITOBOM
XMMUH B [TOBCETHEBHOM KU3HU.

MesknpeaMeTHbIe CBSI3H.

Peanuzarus MeXNpeMETHBIX CBSI3€H MPH M3YYCHUH OOIIEeH W HeOpraHWdeckod XWMHHM B 11 Kiacce OCYIIECTBIISETCS Yepe3 MCIOJIb30BaHUE Kak
OOLINX eCTECTBEHHO-HAYYHBIX MMOHATUH, TaK U MOHSITHUM, SBISIONINXCS CUCTEMHBIMU JJISl OTJIENbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBeHHO-HAYUHbIE IOHATHS: HAy4HBIH (akT, TUIIOTe3a, 3aKOH, TEOPHUs, aHAIN3, CHHTE3, KiIacCU(pUKalus, NEPUOIUUYHOCTD, HAOII0ICHHE,
9KCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, SIBICHUE.

®duzuka: Marepus, SHEprus, Macca, aToMm, 3JE€KTPOH, IPOTOH, HEUTPOH, UOH, U30TOIl, PAJIUOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUYECKUI ypOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3UYECKUE BEIMUMHBI U €IMHULIBI UX U3MEPEHUs, CKOPO CTb.

buonorus: kierka, opraHusM, 3Kkocucrema, ouocdepa, MaKpo- ¥ MUKPOIIEMEHThI, BUTAMUHBI, 0OOMEH BEIIECTB B OpraHu3Me.

I'eorpacdus: MuHepabl, TOpHBIE TIOPO/IBI, MOJIE3HBIE HCKOTIAEMBbIE, TOTLITUBO, PECYPCHI.

TexHonorusa: XuMHU4YecKass IPOMBIILIEHHOCTh, METAJUIyprusi, MPOU3BOJCTBO CTPOUTEIBHBIX MATEPHANIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO,
MUIIeBasi MPOMBIIIJICHHOCTh, (hapMalleBTUUECKasi MPOMBIIIIIEHHOCTh, TPOU3BOJCTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHUaoB, 3JEKTPOHHAS TIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



Ka.ﬂeﬂnapﬂo — TEMAaTHYI€C€CKO€ IJIAHUPOBAHHUE

Ne Coneprxanme yueOHOTO MaTepurana KosmmuectBo Jomaminee 3aganue [Hara
/11 4acoB
1 | BBoauslii unctpykTtax. [loBropenue kypca xumuu 10 kinacca 1 IToBTOpPUTH
YIJI€BOI0POIbI
2 | IMoBTopenue xkypca xumuu 10 kmacca 1 [ToBTOPUTH
KHUCJIOpOICOAepKaIlie
BEIIECTBA
1. Teopernuyeckue ocHOBBI XuMuM. (384)
1.1 Baosxcnetiwue xumuyeckue noHAmus u 3axouul (8 u.)
3 | Xumuueckuit amement. Hykmuabl. M30ToTbL. 1 VYuuts §1 Bonpocer u
TECTOBBIC 33JIaHUS
4 | 3aKOHBI COXPAHEHHS MAcChl M SHEPTHH B XUMHUH. 1 Yuuts §2 BOpockl U
TECTOBBIC 3aJIaHUS
5 | Ilepuonnueckuii 3akoH. Pacmipeenenre 3IeKTPOHOB B aTOMax 3JIEMEHTOB MaJTbIX 1 Yuuts §3 BOpockl u
MIEPHOJIOB. TECTOBBIE 3aJaHUS
6 | Pacmpenenenue 3IEKTPOHOB B aTOMaXx 3JIEMEHTOB OOJIBIIINX TIEPHUO/IOB. 1 Yuuts §4 Bompockel 1
TECTOBBIE 3aJaHUS
7 | Pactipeenenue 3I€KTPOHOB B aTOMaXx 3JIEMEHTOB OOJIBIIINX TIEPHOIOB. 1 Yuuts §4 Bompockel U
TECTOBBIC 3aJJaHUS
8 | I[MonoxeHue B epuOIUIECKON CUCTEME BOJOPO/Ia, TAHTAHOUIOB, aKTUHOUIOB U 1 Yuute §5 BOpocs! u
HCKYCCTBEHHO IMOJIYYEHHBIX 3JIEMEHTOB. TECTOBBIC 3aJJaHUS
9 | BaneHTHOCTb U BaJ€HTHbIE BO3MOXXHOCTH aTOMOB. 1 Yuuts §6 Bonpockl U
TECTOBBIC 3aJJaHUS
10 | O6o6IeHMEe 3HaHU IO TeMe «BakHenIne XuMUUeCKre HOHSATHS U 3aKOHEDY. 1 [ToBTOPHUTH
§1-6
1.2 Cmpoenue éewgecmea (74)
11 | [lepBuuHsblii uHCTpYKTax. OCHOBHBIE BUIbI XUMUYECKOH CBsI3U. MloHHAs U 1 Yuute §7 BOpoCk 1
KOBAJICHTHAs! CBS3b. TECTOBBIE 33JIaHUS
12 | Merannuueckas cBs3b. BoopoaHas cBs3b. 1 Yuuts §8 Bonpockl u

TCCTOBBIC 3aJaHUA




13

IIpocTpaHCTBEHHOE CTPOECHUE MOJIEKYIL

Yuurs §9 Bonpocs! u
TECTOBBIE 33JJaHUS

14 | Crpoenue kpuctaimioB. Kpucraimuyeckue penieTKku. Yuute §10 Bompockl u
TECTOBBIE 33JJaHUS

15 | Ilpuunnbl MHOTOOOpa3Usl BEIIECTB. VYuute §11 Bompocs u
TECTOBBIE 3aJJaHUS

16 | O6o0menue 3Hanu 10 TeMe «CTPOEHUE BELIECTBAY. [ToBTOPUTH
87-11

17 | KontponbHas padota Nel no Temam «BakHel1ine XuMudeckue MOHATUS U

3aKOHB» U «CTPOEHHE BELIECTBA.
1.3 Xumuuecxue peaxyuu (64)

18 | AHaym3 KOHTPOJIEHOU paboThl. Kitaccudukarms XuMHIECKUX PEaKITUil. Yuute §12 BOmpock! u
TECTOBBIE 3aJJaHUS

19 | Knaccudukaus XMMAYECKUX PEaKITUH. VYuuts §12 Bonpocsl u
TECTOBBIE 3aJJaHUS

20 | CKkopOCTh XUMUYECKHX PEAKITHH. Yuute §13 Bompock! u
TECTOBbBIE 3aJJaHUS

21 | Karamus. Yuuts §14 Boipock u
TECTOBBIE 3aJJaHUS

22 | XuMHUYECKOe PaBHOBECHE U YCIOBHUS €TO CMEIICHHMS. Yuute §15 Bonpocsl u
TECTOBBIE 3aJJaHUS

23 | O600meHNe 3HAHMM 110 TeMe «XUMUYECKUE PEAKIIHI. [ToBTOPHUTH
812-15

1.4 Pacmeopwt (10u)

24 | JluciepcHbIE CUCTEMBI. Yuute §16 Bonpocsl u
TECTOBBIE 3aJJaHUS

1 | CnocoObl BeIpakeHUsI KOHIIEHTPAI[UU PACTBOPOB. Yuute §17 Bonpockl u
TECTOBBIC 3aJJaHUS

1 | Pemenue 3amay no Teme «PacTBOpBI».

1 | [Ipaktuueckas pabota 1 «[IpuroroBieHue pacTBOPOB € 3aJaHHOW MOJIIPHON Yuurs §18

KOHIIEHTpAIUen.
1 | DnexTponuTHdeckas qucconuanvs. BogopoaHbiii moka3aTens. Yuuts §19 Bonpock! u

TCCTOBBIC 3aJaHUA




Peakmus mounoro oomexa.

VYuaurs §20 Bonpocs! U
TECTOBBIE 33JJaHUS

1 | Peakuus noHHoro ooMeHa. VYuurs §20 Bonpocs! U
TECTOBBIE 33JJaHUS

31 | lM'uaponu3 opraHNYeCcKUX ¥ HEOPTaHUICCKUX COCTUHEHUI. VYuute §21 Bompockl u
TECTOBBIE 3aJJaHUS

32 | l'uaposn3 OpraHNYeCcKUX U HEOPTaHUIECKUX COCTUHEHUI. VYuute §21 Bompock! u
TECTOBBIE 3aJJaHUS

33 | O6o0maromwmii ypok 1o treme «PactBopbi». [ToBTOPUTH
816-21

1.5 Dnexmpoxumuuecxue peaxyuu (74)

34 | XuMHUYEeCKHEe NCTOYHHUKH TOKA. VYuurs §22 Bonpocsl U
TECTOBBIE 3aJJaHUS

35 | Psit cTaHmapTHBIX AIEKTPOHHBIX MTOTEHITHAIIOB. Yuuts §23 BONpPOCH U
TECTOBBIE 3aJJaHUS

36 | Koppo3sust MeTaiuioB u e€ peaynpexIcHue. Yuurth §24 BOIIpOCH U
TECTOBbBIE 3aJJaHUS

37 | DnexTposn3 Yuuts §25 Bopock u
TECTOBBIE 3aJJaHUS

38 | DnexTposn3 Yuuts §25 Bopock u
TECTOBBIE 3aJJaHUS

39 | O6o06maronMii ypok 1o TemMe «JIEKTPOXUMUUYECKUE PEAKITHI. [ToBTOPHUTH
822-25

40 | KontposibHas padota No2 o teMaM « XMMHUUYECKHE peaKIum», «PacTBOpHI»,

«DIEKTPOXUMUYECKHIE PEAKIIUN.
2. Heopranuveckasi xumus (224)
2. 1. Memannwvt (12 u)
41 | AHanu3 KOHTPOJIbHOM paboThl. OO0IIast XapaKTePUCTHKA U CTIOCOOBI MOTYIECHUS Yuuts §26 Bonpockl u
METaJIJIOB. TECTOBBIC 3aJJaHUS

42 | O030p METAJUIMYECKUX FINEMEHTOB A-TPYIIIL. Yuuts §27 Bonpockl u
TECTOBBIE 33JIaHUS

43 | O6umit 0630p METAIUIMYECKUX 1eMeHTOB b-rpymm. VYuute §28 BONpock U

TCCTOBBIC 3aJaHUA




44 | Menp. Yuute §29 Bonpocsl u
TECTOBBIE 33JJaHUS

45 | IuHk. VYuurs §30 Bonpocs! U
TECTOBBIE 33JJaHUS

46 | TuraH u XpoMm. Yuute §31 Bompock u
TECTOBBIE 3aJJaHUS

47 | XKenezo. Hukens. [1naruna. VYuurs §32 Bonpocsl U
TECTOBBIE 3aJJaHUS

48 | CrutaBbl METaJIIOB. VYuurs §33 Bonpocsl U
TECTOBBIE 3aJIJaHUS

49 | Okcuabl ¥ TUAPOKCHUIIBI METAIIIOB. Yuute §34 BOpockH
TECTOBBIE 3aJJaHUS

50 | OkcHIIBI M THAPOKCHIBI METAJLIOB. VYuuts §34 BONpoCkl U
TECTOBBIE 3aJJaHUS

51 | [IpakTuueckas pabota 2 «PemieHne sKkCriepuMeHTalIbHBIX 3a/1a4 110 TEME Yuuts §35

«MetamisD.

52 | O6o0menne 3HaHMIA IO TeMe «MeTauTby. [ToBTOPUTH

§26-35
2.2. Hememannwt (10 u)

53 | O630p HEMETAIIIOB. Yuuts §36 BonpoCk 1
TECTOBBIE 3aJJaHUS

54 | CBoiicTBa ¥ MPUMEHECHHE BOXKHEHIIINX HEMETAIIIOB. VYuute §37 BOonpocCkl U
TECTOBBIE 3aJJaHUS

55 | OGmas xapakTepuCcTHKa OKCHIOB HEMETAIJIOB U KUCIOPOJICOIEPKAIUX KUCTIOT. VYuute §38 Bompocsl u
TECTOBBIE 3aJJaHUS

56 | OxkucnuTeabHbIE CBOMCTBA CEPHOU M A30THOM KUCIIOT. Yuute §39 Bonpocsl u
TECTOBBIC 3aJaHUS

57 | BomopoaHble coeIMHEHNS HEMETAIIJIOB. Yuute §40 Bompockl u
TECTOBBIC 3aJJaHUS

58 | 'eneTuueckas CBsA3b HEOPraHUUECKUX U OPTaHUYECKUX BELIECTB. Yuute §41 Bompocsl u
TECTOBBIC 33JIaHUS

59 | NeneTnueckas CBS3b HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB. Yuuts §41 Bonpockl u

TCCTOBBIC 3aJaHUA




60 | [IpakTudeckas pabota 3 «PelmieHne IKCIepUMEHTATBHBIX 3a/1a4 110 TEME Yuutp §42
«Hemeraisiy.
61 | O6o6menue 3nanmii o Teme «HemeTamiby. [ToBTOPUTH
836-42
62 | KonrponpHas pabora Ne3 o remam «Metamieh» u «Hemeramibiy.
2.3 Xumus u scusmwv (6 u)
63 | AHanu3 KOHTPOJIBHOU pabOThl. XUMHSI B TPOMBIIIICHHOCTH. [IpuHIUITBI VYuurs §43 Bonpocsl U
XMMHUYECKOTO ITPOU3BO/ICTBA. TECTOBBIE 3aJJaHUS
64 | X¥UMHKO-TEXHOJIOTHYECKHIE MTPUHIUIIBI IIPOMBIIUIEHHOTO TOJTYIEeHHUSI METAJIIOB. VYuurs §44 Bonpocsl U
[IpousBoicTBO UyryHa. TECTOBBIE 3aJJaHUS
65 | [IpowsBoacTBO CTAIH. Yuute §45 BOIpOCH U
TECTOBBIE 3aJJaHUS
66 | Xumus B ObITy. XUMHUYECKast TPOMBIIILICHHOCTh U OKpY)Karomias cpena. Vuurs §46,47
BOIIPOCHI U TECTOBBIE
3ajaHus
67 | UroroBas koHTposbHas padoTa Ned 3a kypc xumuu 11 kinacca. VYuuts §47 BOIpOCH U
TECTOBbBIE 3aJJaHUS
68 | Arasm3 KOHTpOJIbHOW paboThl. [loBTOpEeHNEe 1 0000IIeHNe XUMUYECKUX 3HAHUN




