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IMosicuuTenbLHAA 3aIHCKA

Pabouas nmporpamma 3rekTuBHOTO «Mup 0011l ¥ HEOPraHWYECKON XUMHUI» Ha YPOB-
HecpeaHero o01iero 0opa3oBaHus COCTaBIeHa Ha OCHOBE TpeOOBaHMil (eneparbHOro rocyaap-
CTBEHHOT0O 00pa30BaTEIbHOTO CTAaHAapTa CPEAHEro o0IIero oopasoBanus (YTBEPKACH IPUKA30M
MunucrepcTBa o06pazoBanus U Hayku Poccuiickoit @enepanun ot 17.12.2010 Ne 1897, B pen.
npukazaMunoO6pHayku Poccun ot 29.12.2014 Ne 1644), ¢ yueToM OCHOBHO# 00pa3oBaTenbHOM
nporpamMmsl cpegHero oomero oopazoBanus MbOY «I'myxoBckas COILL»,mpumMepHo#t mpo-
IpaMMBbI 110 XUMHH, a TaKKeaBTOPCKOM nporpammsl (Xumus. Paboune nporpammel. [Ipenmer-
Has uHus yaeOHukoB [.E.Pym3utuca, ®.I'.®enpnamana. 10-11 knacesr / M.H.Adanacrena.-M.:
ITpocsemienue, 2017. - 48 c.).

[Tpu coctaBnennu padoueit MporpaMMBbl UCIOJIB30BATUCH TAKKE CIENYIOIINE JOKYMEHTHI:
-MHCTPYKTUBHO-METOUYECKOE MUChbMO benropockoro MHCTUTYTa pa3BuTus odopazoBanus «O
MpenoaaBaHuy NMpeaMeTa «XUMHUD» B 00pa30BaTeIbHBIX opranu3anusax bearoposackoit obmactu
B 2022-2023yuebHOM ro1y»;

-II0JIOKEHHE 0 paboueil mporpamme y4eOHBIX KypCOB, IPEAMETOB, JUCIUILIUH (MOIYIIEH)
MBOY «I'myxoBckast COLL»;

-pabouas nporpamma Bocrutanus Ha 2021-2026 rox (otpaxkénnoit B KTII).

Jlia peanuzanuu paboyeil MmporpaMMbl UCIIOJIb3YETCS COOTBETCTBYIOILIEE 000PYJOBaHHE
[EHTpa 00pa30BaHUsl €CTECTBEHHOHAYYHOH M TEXHOJIOrMYeckoil HampaBieHHocTH «Touka poc-
Ta», CO3JaHHOTO B paMKax ¢eaepanbHOro npoekra «CoBpeMeHHasl IIKOJa» HAalMOHAIbHOIO
npoekta «O0pa3zoBaHHe».

Ucnons3oBanue obopynoBanus «Touka pocra» npu peanuszalvy JaHHOW IPOrpaMMbI
MO3BOJISIET CO3JaTh YCIOBUS:

-JUJIs1 paCIIMPEHUs COAEPKAaHUS IIKOJIbHOTO XUMUYECKOI0 00pa3oBaHus;

-JIJ1s TIOBBIIICHUS MTO3HABATEIBHON aKTUBHOCTH 00yUaIOIUXCsl B €CTECTBEHHOHAYYHOM 001acTH;
-JUTSL pa3BUTHS TMYHOCTH peOEHKA B Tporiecce 00ydeHHst XUMHUH, €0 CIIOCOOHOCTEH, (hopMHpO-
BaHUs U YJOBIETBOPEHHUS COIMAIBLHO 3HAYUMbIX HHTEPECOB U MOTPEOHOCTEH;

-171s1 pabOThI ¢ OJJAPEHHBIMH IIKOJBHUKAMU, OPTAaHU3AIIMN UX Pa3BUTHS B PA3IMYHBIX 00JACTAX
00pa3oBaTeNbHON, TBOPUECKON EATEIBHOCTH.

Cpoxu peanuzayuu paboueit mporpammsr: 1 To.

Jlna peanuzanuu JaHHON MPOTPaMMBbl UCTIONB3YIOTCS yueOHUK, BKIIOUSHHBIN B (defe-
pabHBIN MIepeueHb YYeOHUKOB, TOMYIIEHHBIX K UCIIOJIb30BAHUIO MPU PeaTU3aI[UU UMEIOIINX
rOCY/IapCTBEHHYIO aKKpeAUTAIUI0 00pa3oBaTeNbHBIX TPOrpaMM HauyaibHOTO OOIIET0, OCHOBHO-
ro 00IIero, cpeaHero 0o1ero oopa3oBaHus:

Xumus. 10 knacc: 6a3oBsiii ypoBeHs/ [.E.Pymsutuc, ®.I'.®enpaman.- M.: [IpocBemienue, 2021.
—223 c.

Lenu uzyuenus snekmuenozo Kypca.

1.CuctemHOE 1 CO3HATEIIbHOE YCBOCHUE OCHOBHOTO COZIEpKaHUsI Kypca 001Iel U HeopraHnude-
CKOM XMMUH, CTIOCOO0B CAMOCTOSITETILHOTO MOTYYeHHUSI, TepepaboTKu, (YHKIIMOHATILHOTO U
TBOPYECKOTO MIPUMEHEHUS 3HAHH I, HEOOXOUMBIX JJIsl TOHUMaHUS HAyYHON KapTHUHBI MHUpPA.
2.PackpbiTHe poaM XUMUU B TIO3HAHUH TIPUPOJIBI U €€ 3aKOHOB, B MaTePHAILHOM 00eCTIeUeHUN
pa3BUTHS UUBUIN3AIMH U MTOBBILLIEHUN YPOBHS U3HU 00OlIeCTBa, MOHUMaHUE HEOOXOJUMOCTH
HIKOJILHOTO XUMUYECKOTO 00pa30BaHusl KaK 3JIEMEHTa 00IIEH KyabTyphl U OCHOBBI JKU3HEOOEC-
MEYECHHUS YeJIOBEKa B YCIOBUSAX YXYALIECHUS COCTOSHUS OKPYKaIOILEH Cpebl.

3.PackpriTrHe yHHUBEpCATbHOCTH U JIOTUKH €CTECTBEHHOHAYUHBIX 3aKOHOB M TEOPHIA, TIpoIiecca
MMO3HAHMSI IPUPOJIBI M €70 BO3BBIIIAIONIETO CMBICIIA, TECHOW CBSI3U TEOPUH U MPAKTUKHU, HAYKH U
IIPOU3BO/ICTBA.

4.Pa3BuTHe HHTEpECA U BHYTPCHHEH MOTHBAIIMHN yUAITUXCS K U3YUECHUIO XUMUHU, K XUMHUYECKOMY
MO3HAHUIO OKPY’KAIOIIEr0 HaC MUpa BEILECTB.

5.0BnasieHre METOI0JIOTHEN XMMUUYECKOTO TTO3HAHUS U UCCIIEIOBAHUS BEILIECTB, YMEHUSIMU Xa-
paKkTepU30BaTh U MPABUIILHO UCIIOJIb30BATh BEIIECTBA, MATEPUAIIBl U XUMUYECKUE PEAKIIUH,
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0OBSICHATB, MPOTHO3UPOBATH U MOJICIIMPOBATh XUMHUYECKHE SBJICHUS, PEIIaTh KOHKPETHBIE MPO-
OJIeMBlI.

6.BeipaboTka yMeHHI U HABBIKOB PEIICHHSI XUMHYECKHX 337a4 Pa3IMYHBIX TUIIOB, BBITOJTHEHHS
71a00paTOPHBIX OIBITOB M MPOBEIECHUS MPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIIE0BAaHHM, HHTEP-
npeTanui XMMUYECKUX (OPMYII M YpaBHEHHUI U OTIEPUPOBAHUS HMH.

7.BHeceHne 3HaunMOro BKJI1aaa B GOPMHUPOBAHUE 1IEIOCTHON KapTUHBI IPUPOABI, HAYYHOI'O MU-
POBO33pEHMSI, CHCTEMHOTO XMMHUECKOI0 MBIIUIEHUSI, YOPMHUPOBAHHE Ha UX OCHOBE T'YMaHUCTH-
YECKHMX [IEHHOCTHBIX OPUEHTHPOB U BBIOOPA HKU3HEHHOM MO3ULIHH.

8.0O0ecnieueHne BKIIa/1a JIEKTUBHOTO Kypca B 9KOJIOTHYECKOe 00pa30BaHNe ¥ BOCIIUTAHUE XU-
MHUYECKOM, IKOJIOTMUECKON U 00Iel KyIbTyphl yYaIlUXCsl.

9.VMcnonb30BaHuE BOZMOKHOCTEH XMMHUH KaK CPEJICTBA COLMAIM3AINN U UHANBHIyaTbHOTO pa3-
BUTUS JINYHOCTH.

10.Pa3BuTHe cTpeMyIeHHs yYaluxcs K MPOJAOJDKEHUIO €CTECTBEHHOHAYYHOTO 00pa30BaHUs U
aZaNTalyy K MEHSIOIUMCS YCIOBUSAM XU3HU B OKPYKAIOILIEM MUDE.

3aoauu uzyuenus s1eKmMuUeHO20 Kypca.

1.®opmupoBaHme y ydaluxcs 3HaHUs1 OCHOB OOLIEeH 1 HeOpraHMYeCKOW XMMUU: BasKHEHIINX
($akTOpoB, MOHATUH, XUMUYECKHX 3aKOHOB U TEOPUIA, A3bIKAa HAYKH, JOCTYITHBIX 0000IIEHUI
MHUPOBO33PEHYECKOr0 XapaKkTepa.

2.Pa3zButne ymeHuii HaOMOIaTh U OOBSICHATH XUMUYECKHUE SIBICHUS, TPOUCXOISIINE B TPUPO/IE,
1abopaTopuH, B OBCEIHEBHON KU3HH.

3.®opMHpOBaHUE CTICITUAIEHBIX YMEHUN: 00paIaThCs C BEIIECTBAMH, BBITIOIHATH HECTIOKHBIE
9KCHEPUMEHTBHI, COOII0/1as MpaBUIla TEXHUKU 0€3011aCHOCTH; TPAMOTHO NPUMEHATh XUMHUYECKUE
3HaHUS B OOILEHUU C IPUPOIOHN U B IOBCEIHEBHOM KU3HU.

4.PackpbITHe T'yMaHHCTUYECKOM HAaIIPaBI€HHOCTH XMMHUH, €€ BO3PACTAIOLIEH POJIM B PELICHUN
TJIABHBIX MPOOJIEM, CTOSIINX TIepe/T YeTI0BEYECTBOM, U BKJIala B HAYYHYIO KAPTHHY MHUPA.
5.Pa3zBuTne nUUHOCTH O0YYAIONIUXCS: X UHTEIUIEKTYaIbHOE U HPABCTBEHHOE COBEPILICHCTBOBA-
Hue, QOpMUPOBAaHUE Y HUX T'YMAaHUCTUYECKUX OTHOIIEHUN U 3KOJOTUYECKH 11EJIECO00pa3HOro
MOBEJICHU B OBITY M B IIPOLECCE TPYIOBOM J1EATEILHOCTH.

JlocTuKeHHne MOCTaBJICHHBIX LIeJiel U 3a/1ay, YCIEIIHOE OBJIaJIeHue yuyeOHBIM cojepikKa-
HHUEM 3JIEKTUBHOI'O Kypca MpeAIoaraloT MCIOJIb30BaHHE PAa3HOOOPA3HBIX CPEJCTB M METOJIOB
00yueHnsa.OCHOBHBIE METOAbl O0YyYEHHUs] OCHOBAHbl Ha CUCTEMHO - JAESTEIbHOCTHOM IOJAXOJIE:
METOJ MPOEKTOB U HCCIEIOBAaHUI, METO/IMKA NMPOOJIIEMHOTO U pa3BUBAIOLIET0 O0y4YeHHUs, ped-
JekcuBHble MeTonbl. Ocoboe 3HadeHHE MPHOOPETAIOT METO/bl JIMYHOCTHO-OPUEHTHPOBAHHOTO
00y4YeHHMsI, TOMOTAIOIIUE PACKPBITUIO U KOHKPETU3ALUU PacCMaTpUBAEMbIX TOHATHH M MOJI0XKe-
HUH, cBsI3U 000OMIEHHBIX 3HAHUM MTPEIMETa C IMYHBIM COLIMATIBHBIM OIBITOM.

Pabouas mporpamma mnpenycMaTpUBaeT HpOBEIEHUE NPOPOPHEHTALIMOHHON pPabOTH,
AJIEMEHTHI KOTOPOH BKJIIOYAIOTCS B CUCTEMY OOBSICHEHHS HOBOT'O MaTepHaia, ornpoca, B MpaKkTH-
4eCKUepaboThl, 3a71a4 U YIIPAKHEHHSI C TPAKTUYECKUM COACPIKaHUEM.

B yuebHOM mporiecce UCHOIB3YIOTCS HUH(DOPMAIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIO-
run (UKT).

®opMbl OpPraHu3aliu 3aHATHI. IPAKTHUYECKOE 3aHATHE; UHIUBUIYyalbHas, MapHas U
rpymnmnoBast GopMbl 00ydeHusl.

MeToabl 00y4yeHMsI: WUTFOCTPATUBHBIN, PENPOIYKTUBHBIA, METO/I MPOOJIEMHOTO H3JI0-
KEHHUS, IBpUCTHYECKas Oecesia, MO3TOBOM IITYpM, METOJI IIPOEKTOB.

CpencrBa 00y4eHMs. CXeMbl, TaOJIULIbI, AUATPAMMBI, AITOPUTMBI, ONTOPHBIE KOHCIEKTHI,
tecthl, DOP.

Tekymuii KOHTPOJIb 3HAHUM OCYIIECTBIISAECTCS C MOMOIIBIO TECTOB U CAMOCTOSTENbHBIX
NUCbMEHHBIX paboT Ha ypoKe.

Temarnueckuil KOHTPOJIb OCYIIECTBIISIETCS MO 3aBEpUICHHH KPYHMHOro Oyioka (Tembl) B
(opMe KOHTPOJIBHBIX U MPAKTUYECKUX paloT.

B pabGoueil nporpaMmMe npeaycMOTpeHO MPOBEIACHHE BXOIHOTO, pyOeKHOI0 U UTOTOBOTO
KOHTPOJIS 3HAHUHU B (JOpPME TECTUPOBAHHUSL.



B aBTOpCKO# paboueii mporpamme o0Iiee YUcIo YacoB 1o npeaMeTy — 35 4, B TOM 4KCie Ha
M3y4eHue MaTepuana oTBOAUTCs — 34 4, Ha pe3epBHOe BpeMsi — 1 4. Iy u3ydeHus 3J1eKTUBHOTO
kypca B 10 kimacce 34 daca (1 yac B Hezento) Ha ocHoBaHuu yueOHoro mana MBOY «I'myxoBckas
COI». M3MeHeHus B aBTOPCKYIO MPOrpaMMy HE BHOCHUJIUCh.

Oﬁlllaﬂ XapPaKTEPUCTUKA IJIEKTHUBHOT'0 KypcCa

[Tporpamma 37IeKTHBHOTO Kypca 00eclieunBacT CO3HATEIBHOE YCBOCHHE YUal[MMUCS
BRKHEHIINX XUMHUYECKUX 3aKOHOB, TCOPUH M MOHATUH; POPMUPYET MPEICTABICHUE O POJIH XH-
MHH B Pa3BUTHU Pa3HOOOPA3HBIX OTPACIIEH MPOU3BOJICTBA; 3HAKOMHUT C BEIIECTBAMH, OKPYKat0-
IIMMU YeoBeKa. [Ipy 5TOM OCHOBHOE BHUMAaHUE YIIEISICTCS CYIIHOCTH XUMUYCCKUX PEaKIUil 1
METOJIaM X OCYIICCTBIICHHSI, @ TAK)KE CII0CO0aM 3alUThI OKPYKAIOLICH CPEIIbL.

[Tporpamma cocraBiieHa ¢ y4e€TOM BEAYILIEH POJIM XUMHUECKOTO dKcniepuMenTa. [Ipemy-
CMAaTpPUBAIOTCS BCE BUJIbI IKOJIBHOTO XUMHUYECKOTO SKCIIEPUMEHTA — JIEMOHCTpAIH, JJabopa-
TOPHBIE OIBITHI M TPAaKTHUECKHE paboThl. Pabouas mporpaMma 1o 3neKTHBHOMY Kypcy «Mup
00II1e ¥ HEOPTaHMYECKON XUMHUN» pealTu3yeTcs yepe3 GOpMUPOBAHUE Y yUalIuXxcs 00meydeo-
HBIX YMCHUH ¥ HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JCSITEIBHOCTH U KITFOUEBBIX KOMIIETCHIIUH
3a CUET UCITOIB30BAHMS TEXHOJIOTHH KOJIIEKTUBHOTO O6y‘-I€HI/I$I, OINIOPHBIX KOHCIICKTOB, ANAAK-
TUYECKUX MaTEPUAIIOB, U IPUMEHECHHUS TEXHOJIOTHH TPapUUECKOro MPEACTaBICHHS HHPOPMAIIUU
IIPU CTPYKTYPUPOBAHUH 3HAHUM.

B 11€710M 3JIEKTHUBHBIN KypC MMO3BOJISICT Pa3BUTh MPEICTABJICHUS YYaIMXCs O TI03HaBae-
MOCTH MHPa, €AMHCTBE KUBOW U HEXKHUBOW MPUPO/IBI, CHOPMHUPOBATH 3HAHHS O BAKHEHUIITNX ac-
MIEKTaX COBPEMEHHOW €CTeCTBCHHOHAYYHOUW KapTHHBI MUPA, YMEHUS, BOCTPEOOBaHHBIC B MTOBCE-
I[HeBHOfI JKM3HU U MTO3BOJIAIOIME OPUCHTUPOBATHCA B OKPYKArOIIEM MHUPEC, BOCIIUTATh YCIIOBCKA,
OCO3HAIONIETO ce0sT YaCThIO MPUPOJIBL.

Peanuszanus nanHoil paboueil mporpaMmbl B Iporiecce 00y4eHHsI MO3BOIUT y4alUMCs
YCBOHTH KJIFOYEBBIE XMMUUECKHE KOMIIETEHIIMN ¥ IOHSATH POJIb XUMHHU CPENTU IPYTUX HAYK O
NpUPOJIE, 3HAUYCHHE €€ JJIs YeIOBEUECTRA.

[TpuHIMITBL 0TOOPA OCHOBHOTO U JIOTIOJHHUTEILHOTO COJIEPYKAHUS CBS3aHBI C ITPEEMCT-
BEHHOCTBHIO 11eJIell 00pa30BaHUs Ha PA3JIMYHBIX CTYNEHIX U YPOBHSIX 00y4€HHs, JJIOTUKOW BHYT-
PHITPEIMETHBIX CBSI3€H, a TaK )Ke BO3PACTHBIMU OCOOCHHOCTSMH Y4aIuXcsi. DTOT Kypc pa3BHBa-
€T JINHUIO O6y‘IeHI/I${ XUMHH, HAYATYIO B OCHOBHOH IIKOJIC, U TIOCTPOCH IO KOHOCHTPUUCCKOMY
NPUHIIAITY.

MecTo Kypca XuMHH B Y4€OHOM IUIaHe

B yue6nOM mane MBOY «I'nmyxosckas COLL» Ha n3ydeHue 31eKTUBHOTO Kypca «Mup
oO1iell 1 HeOPraHWYEeCKOM XUMHUM» B CTapIlel 1Kosie oTBoAUTCS 1 yueOHBIN yac B HEJEIO,
Bcero 34 y4yeOHBIX 3aHSITHS.

Pe3yabTaThbl 0CBOEHMSA 3JIEeKTHBHOIO Kypca

IIpeaMeTHbIE pe3yabTaThI:

1.chopMUpPOBAHHOCTH MIPEICTABICHUNA O MECTE XUMHH B COBPEMEHHOW HAYYHOU KapTHHE MHPA;
MOHMMAaHUE PO XUMUHU B JOPMUPOBAHUHU KPYyro3opa v (pyHKIIMOHAIEHON rPaMOTHOCTH YeTO0-
BEKa JIUTS PEIICHUS TPAKTUICCKUX 3a]1a4;

2.BJIQJICHUE OCHOBOTIOJIAralOIUMH XUMHYECKUMU TIOHATHSMU, TCOPHSIMH, 3aKOHAMHU U 3aKOHO-
MEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;
3.BNa/ieHHe OCHOBHBIMHM METO/IaMU HAyYHOTO [MO3HAHUs, UCIIOIb3yEMbIMU B XUMHUU: HAOIIO 1€~
HUE, OMUCaHNe, U3MEpPEHHE, SKCIIEPUMEHT; YMEHHE 00padaThiBaTh, OOBSICHITH PE3YIbTAThI MIPO-
BEJICHHBIX OIBITOB M JIeJIaTh BBIBOJIBI; TOTOBHOCTH M CIOCOOHOCTH METO/IbI TIO3HAHUS TIPH pe-
HIEHUU PAKTUYECKUX 33]1aY;



4.chopMUpPOBAHHOCTH YMEHHUS AaBATh KOJTUYECTBEHHbIE OIICHKU U MPOBOAUTH PACUEThI MO XH-
MHUYECKUM (OpPMYJIaM U ypaBHEHUM;

5.BiageHne mpaBUiIaMy TEXHUKU 0€30MaCHOCTHU MPH MCIIOb30BaHUN XUMHUYECKUX BEUIECTB;
6.chopMHPOBAHHOCTb YMEHUS KJIACCU(PHUIIMPOBATh OPraHUUYECKHE BEIIECTBA M PEAKIMU MO pas3-
HBIM [TPU3HAKaM;

7.cOpMHPOBAHHOCTb YMEHUS OIMCHIBATh U Pa3INyaTh U3yYE€HHBIE KJIACChl OPraHUYECKHX Be-
IIECTB;

8.copMHPOBAHHOCTb YMEHHUS JIeJIaTh BBIBOJIbI, YMO3AKIFOUEHUS U3 HAOMIOACHNH, XUMUUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB 110 aHAJIOTUU C U3yUYEH-
HBIMY;

9.copMHPOBAHHOCTH YMEHUS CTPYKTYPHUPOBATh U3YUEHHBIN MaTepral U XUMUYECKYI0 HH(OP-
MAaIuIo, TOJy4acMyIO U3 Pa3HbIX HCTOYHUKOB;

10.chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOIICHHIO K XMMUYECKOH HH(OpMaIiH,
II0JIy4a€MOU U3 Pa3HBIX HCTOYHUKOB;

11.chopMUpPOBaHHOCTD YMEHUS aHATM3UPOBATH U OLICHUBATH MOCJIEIACTBUS IPOU3BOICTBEHHOM U
OBITOBOM IEATETBLHOCTH, CBI3aHHOM C repepaboTKON OpraHMYeCKUX BEIIECTB;

12.0oB1azieHne OCHOBaMHU HAYYHOT'O MBIIIUICHUS, TEXHOJIOTUEH NCCIIEA0BATENILCKON U TIPOSKTHOM
JESATEIIBHOCTH

13.chopMUpPOBAaHHOCTH YMEHUS IPOBOAMTH IKCIIEPUMEHTHI PA3HOHN TUIaKTUIECKON HAIlpaBIICH-
HOCTH;

14.cpopmupoBaHHOCTH YMEHHUS OKa3bIBaTh IEPBYIO OMOIIb IPU OTPABJICHUAX, 0XKOrax U JApy-
I'MX TpaBMax, CBSI3aHHBIX C BELIECTBAMU U Ja00OpAaTOPHBIM 000PYI0OBaHUEM.

MertanpeameTHble pe3yJbTaThl:

1.cpopMHUpOBaHHOCTH YMEHHSI CTAaBUTh LIEJIM ¥ HOBBIE 33/1a4M B yueOe U Mo3HaBaTeIbHOMU Jes-
TEIbHOCTH;

2.0BJIa/IEHUE IPHEMaMHU CaMOCTOSITEILHOTO TNIAHUPOBAHUS YyTeH JOCTHXKEHUS 11€TH, YMEHUS
BBIOMpATh 3(pPeKTUBHBIE CLIOCOOBI pemeHns yueOHbBIX U MO3HABATEIbHBIX 3a7a4;
3.c(OpMUPOBAHHOCTb YMEHUSI COOTHOCUTH CBOM JICHCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMu;
4.chopMHpPOBAaHHOCTH YMEHHUSI OCYLIECTBIIATH KOHTPOJIb B MPOLIECCE JOCTHKEHUSI pe3yJIbTaTa,
KOPPEKTUPOBATh CBOU JIEVCTBHUSI;

5.c(hopMHUPOBAHHOCTh YMEHUS OLICHUBATD MTPABUIIBHOCTH BBIITOJIHEHUSI YUYEOHBIX 3a/1a4 U COOT-
BETCTBYIOIIME BO3MOKHOCTH MX PELICHUS;

6.c(hopMHPOBAHHOCTH YMEHUS aHAIM3UPOBATH, KIIACCU(UIIUPOBATH, 00001IaTh, BEIOMPATH OCHO-
BaHUsS U KPUTEPUU JJIsl YCTAHOBJIEHUS IPUUUHHO-CIIEICTBEHHBIX CBS3EH;

7.chopMHUPOBAHHOCTh YMEHUS TPUOOPETATh U IPUMEHSITH HOBbIE 3HAHMS;
8.copMHpPOBAHHOCTh YMEHUS CO3/1aBaTh MPOCTENIIINE MOJEH, UCIIOIb30BATh CXEMbI, TAOJIUIIBI,
CUMBOJIBI JUISl pelIeHNs] yUeOHBIX U T03HABATENbHbBIX 33/1a4;

9.0oBnajieHUE Ha BBICOKOM YPOBHE CMBICIIOBBIM UTEHHUEM HAay4YHBIX TEKCTOB;
10.chopmupoBarHOCTH yMeHUS 3(p(PEKTUBHO OpraHU30BaTh YICOHOE COTPYIHUIECTBO U COBME-
CTHYIO JI€TeNIbHOCTh, pab0oTaTh MHIAMBUAYAIBHO C YI€TOM OOIIMX HHTEPECOB;
11.cpopmupoBaHHOCTH YMEHUS OCO3HAHHO MCIOJIb30BaTh PEUEBbIE CPEJCTBA B COOTBETCTBUHU C
3a7layaMi KOMMYHUKaLUU;

12.BBICOKUH YPOBEHb KOMITETEHTHOCTH B 001acTH Ucoiab3oBanus UKT;
13.chopMUPOBaHHOCTH HKOJIOTUYECKOTO MBIIUICHUS;

14.cpopmupoBaHHOCTH YMEHHUS IPUMEHSTH B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW U COLMANTb-
HOW NpaKTUKE 3HAaHUS, TIOJYyYEHHBIE IPU U3YYEHUHU ITPEIMETA.

JInuHOCTHBIE pe3yJIbTaThl:

1.cdopMHUPOBaHHOCTH MOJOKUTEIBHOTO OTHOILIEHHS K XUMHHU, YTO 00yCIaBINBAaET MOTHBALIUIO
K Y4eOHOU JesTeThHOCTH B BRIOpaHHOU cdepe;

2.c(OpMHPOBAHHOCTh YMEHUS peIaTh MPoOJIeMbl TOUCKOBOTO U TBOPYECKOT'O XapaKTepa;
3.c(hOpMUPOBAHHOCTH YMEHUS TIPOBOJUTH CAMOAHAIIN3 M OCYIIECTBIISATh CAMOKOHTPOIb H CaMO-
OLICHKY Ha OCHOBE KPUTEPHUEB YCIIEIIHOCTH;



4.c(hopMUPOBAHHOCTH TOTOBHOCTH CIIE0OBATh HOpMaM IPHPOJIO U 37J0POBbECOEperaroniero mo-
BEJICHUS;

5.copMHPOBAHHOCTH POYHBIX HABBIKOB, HAIPABJIEHHBIX HA CAMOPA3BUTHE Yepe3 camoo0paso-
BaHUE;

6.copMHPOBAHHOCTH HABBIKOB MPOSBICHHS T03HABATEIBHON HHUIIMATUBBI B y4eOHOM COTPY/I-
HUYECTBE.

Conep:kanue NporpaMmMbl 3JIeKTUBHOT0 Kypca «Mup o0uieil 1 HeOpraHu4ecKoi XuMum»
11 xnacc

Tema 1. TeopeTnueckue OCHOBBI XUMUU

Baxueiiime xuMuueckue MOHATHS U 3aKOHBI. XUMHYECKUH 3JIEeMEeHT. ATOMHBIN HoMep. Macco-

Boe uncino. Hyknunpl. Panuonykiuasl. U30TOMbI.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. 3aKOH COXpaHEHUs U peBpamieHus sHeprun. Jledext mac-

CBI.

[Tepuonuueckuii 3aKoH. DnekTpoHHas KoHpurypauus. ['padudeckas snekTpoHHas Gopmyia.

PacnipenienieHne 3JIeKTPOHOB B aTOMaxX 3JIEMEHTOB MAJIBIX U OOJIBIINX IIEPUOAOB, S-, P-, d-, f-

asieMeHThl. JIanTaHOUAbI. AKTHHOUBL. MICKyCCTBEHHO MONTYYEHHbIE 3JIEMEHTHI. BaneHTHOCTB.

BaneHTHblE BO3MOKHOCTH aTOMOB. BoopoHbIe COEIMHEHUS.

Crpoenue Beniecta. Monnast cBsi3b. KoBasieHTHas (MOIsipHast U HETIOJSIPHAs) CBSI3b. DJIEKTPOH-

Has popmyna. Metamunyeckast cBs3b. BonopoiHas cBs3b.

['uOpunn3anust aTOMHBIXOpOUTATEH.

Kpucraisl: aTOMHBIE, MOJIEKYJISIPHBIE, HOHHBIE, METAIUIMYECKHUE. DJIEMEHTApHAs sSYehKa.

[Momumopdusm. [Momumopdusie monudukanuu. Amtorponus. M3omepus. 'omomorus. Xumuye-

CKHI CUHTE3.

Xumuyeckue peakiui. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIK. Peakuuu pa3noxeHus,

COEZIMHEHUS, 3aMEelIeHUs, OOMeHa. DK30TepMHUUECKUe U dHI0TepMHUUeckie peakuuu. O0patu-

Mble U HeoOpaTtuMble peakuuu. TemnoBoi ag ekt peakiuu. 3akoH ['ecca. Tepmoxumuueckne

ypaBHeHus. Terora o6pa3oBanus. TerioTa cropanusi.

CKopoCTh XMMHUYECKOH peakliMi. AKTUBUPOBAHHbIN KOMILIEKC. 3aKOH JeicTByronmx Macc. Ku-

HETHUYECKOE YPaBHEHUE PEAKILINH.

Xumnueckoe pasHosecue. [Ipnanun Jlelllarense.

PactBopsl. [lucniepcubie cucteMsl. PactBopsl. ['pyOonucnepcHbie cucTeMsl (CyCIIeH3uu |

smynbenn). Kommouaaeie pacTBOpHI (30511). ASPO30IIH.

CriocoObI BeIpaXKeHUsl KOHIIEHTPALUU pacTBOPOB. MoJisipHasi KOHLEHTpaus (MOJIIPHOCTB).

ONeKTPOIUTHL. DNeKTponTuieckas nucconnanus. Crenens aucconuanuu. Koncranra aucco-

uanuu. Bogopoauslii moka3atens. Peakiinu HOHHOro oOMeHa.

I'maponns opraHn4ecKux BeUeCTB. I napoaus comnen.

DnexkTpoxumMuueckue peakiuu. ['anpBannueckuil anemeHT. Dnekrpoasl. AHoa. Karoa. Akkymy-

asTop. TOIUIMBHBIN 3JIEMEHT. DIEKTPOXUMHUSL.

Psn ctannapTHBIX 27€KTpOAHBIX TOTEHIMANOB. CTaHnapTHbIe ycnoBusa. CTaHIapTHBIM BOJOPOI-

HBIN BJIEKTPO/I.

Koppo3us metannos. Xumudeckas U 3J1€KTPOXUMHUYECKast KOPPO3U.

DIIEKTPONIN3. DIIEKTPOJIN3 BOJHBIX PACTBOPOB. DJIEKTPOJIN3 PACIIIABOB.

Tema 2. Heoprannueckasi XuMus

Mertamibl. CriocoOb! osryueHust MeTayuioB. Jlerkue u Tsok€nble MeTabl. JIerkoriaBkue U Ty-

rorjaBkue MeTaysl. Metamnuueckue aieMeHTsl A- 1 b-rpynm. Menp. Llunk. Turan. Xpowm.

Kenezo. Hukens. [Inatuna. Crasel. Jlerupyromme no6asku. U€pueie metamibl. [{BeTHBIE Me-

tajuibl. YyryH. Cranb. JlerupoBaHHBIE CTaNH.

Oxcubpl ¥ THIPOKCH]IBI METAJLIOB.

Hewmerannel. [Ipocteie BemectBa — HeMeTaiuibl. Yraepoa. Kpemuuii. Azor. @ocdop. Kucio-

pox. Cepa. @top. Ximop.



Kucnotusie okcnael. Knucinopoaconepskamue kuciorsl. CepHast kucioTa. A30THas Kuciora. Bo-
JIOPOJHBIE COEAMHEHUSI HEMETAJIOB.

I'enernueckas CBsA3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB.

Tema 3. XumMus 4 )KU3Hb

XuMHYecKasi IPOMBILIUIEHHOCTh. XUMUYECKask TEXHOJIOTHSA. XUMUYECKOIO 3arpsiI3HEHUS.
Jlemoncmpayuu.

Mopnenu HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX U METANINYECKUX KPUCTAIIIMUECKUX PELIETOK.
Mopaenu MoJeKyJ1 H30MEPOB U TOMOJIOTOB

Paznuunble TUTIBI XUMUUYECKUX PEAKIIMM, BUICOONBITHI IO OPraHUYeCKOW XUMUHU.

OO0pa3ibl METaIOB U UX COEIMHEHUH, CILIIaBOB.

BzaumopeiicTBue METamIoOB ¢ KUCIOPOAOM, KUCIOTaMH, BOAOM.

JlokazaTenbcTBO aM(pOTEPHOCTH ATFOMUHHUS U €r0 THIPOKCU/IA.

B3anmopeincTere Meau U Kele3a ¢ KUCIO0POJA0M; B3aUMOJACHCTBAE MEIU U JKelle3a C KUCIIOTaMHU
(cepHas, cosstHas).

[Tonyuenue runpoxcuoB meau (L) u xpoma (L), okcuaa meau.

B3auMozeiicTBue OKCHI0B U THIPOKCUIOB METAIOB C KHCIIOTaMHU.

Jloka3zatenbeTBO amdorepHocTr coequHeHni xpoma(1ll)

OO0pa3ibl HeMeTaIoB.

Mogenu KpUCTAITMYECKUX PeIIETOK aiMas3a u rpadura.

[Tonyyenue ammuaka 1 XJ0poBOAOPO/Ia, PACTBOPEHHUE UX B BOJE, I0KA3ATEIbCTBO KUCIOTHO-
OCHOBHBIX CBOICTB 3THX BEILECTB.

Coxuranue yrisi ¥ cepbl B KUCIOPOJIE, ONPEIEICHUE XUMUUYECKUX CBOMCTB MPOAYKTOB CTOPAHMUS.
B3anmopeicTere ¢ MepI0 KOHIIEHTPUPOBAHHOM CEPHON KUCIIOThI, KOHIIEHTPUPOBAaHHOW M pa3-
0aBJICHHOI a30THOI KUCIIOTHI.

OO6pa3ubl cpeacTB OBITOBOM XUMUU, HHCTPYKIMH 110 UX IPUMEHEHHUIO.

JlabopamopHvie onvimul.

W3ydeHre BAUSHUS pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX peaKLuit

Omnpenenenue peakuy cpeibl YHUBEPCAIBHBIM HHINKATOPOM.

I'mpponus comnent.

Ipaxmuueckue pabomul

IIpurorosneHue pacTBOPOB C 3aJaHHON MOJIAPHON KOHLIEHTpALUENn».

Pelenune skciepuMeHTANBbHBIX 337a4 110 TeMe «MeTaibl»

Pemenue sxcriepuMeHTaIbHBIX 337a4 1o Teme «HemeTanabny



TemaTuuyeckoe NIIaHKPOBaHUE

Koi-Bo wa- | Kon-Bo [IpakTny. | Konrpon.
Paznen Tema COB IO aB- | YacoB 1O paboThl | paboTHI
TOPCKOM paboueit
nporpamMMe | mporpamme
[ToBropenue kypca 10 kinacca 1 1
1 TeopeTnyeckne 0CHOBbI XUMHUH 19 19 1 1
1.1 Baxneiiiue XUMUYECKHUE T10- 4 4
HSTHUS U 3aKOHBI
1.2 CtpoeHue BemniecTra 3 3
1.3 Xumuueckue peakiuu 3 3
1.4 PactBOpBI 5) 5) 1
1.5 DIeKTPOXUMHUYECKHE PEAKITUN 4 4 1
2 Heoprannueckass Xumus 11 11 2
2.1 Meraibl 6 6 1
2.2 Hemerasuibl 5 5 1 1
3 XHUMUS U )KU3Hb 3 3
PesepBHOE Bpemst 1 -
Hroro 35 34 3 2

TemaTHueckoe IVIAHUPOBAHHUE C ONPEACICHUEM OCHOBHBIX BU/10B yqeﬁﬂoﬁ AEATECJIbHOCTH

= | @
= | ., | HammeHoBaHMe pa3je/iOB U TeM. XapakTepuCcTHKA OCHOBHBIX BUI0B
Sl
2 = Coaeprxanue 1o reMmam AeATEIbHOCTH YYCHUKA
1 IToBTOpenue kypca xumuu 10 xnacca (1 4.)
Tema 1. Teoperuueckne ocHOBbI Xxumuu (19 4yaco)
1.1. BaxkHeliniue XuMu4ecKue NMOHSATUS U 3aKOHBI (4 yaca)
2 | 1 | Xumunueckuit anemeHT. Hykmuasr. ‘ [lepeunciaATh BaxXHENIINE XapaKTEPUCTUKA XUMUYECKOTO
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N30Tonbl. 3aKOHBI COXPAHEHHUS MACChl
U DHEPTUU B XUMUU.

snemeHTa. OOBICHATH Pa3TUUne MEXKAY MOHATHIMU «XH-
MUYECKHUU DIIEMEHT», «HYKIUAY, «U30TOI». [IpumensaTs
3aKOH COXPAaHEHMsI MacChl BELECTB IPU COCTABICHUU
YPaBHEHUI XMMHUUYECKUX PEAKIIUH.

3 [lepuognueckuii 3akoH. Pacmnpenene- | OnpenensiTb MaKCUMaJIbHO BO3MOXHOE YHCIIO 3JIEKTPOHOB
HUE 3JIEKTPOHOB B aTOMax 3JIEMEHTOB | Ha SHEPreTHYECKOM ypOBHE. 3allUChIBaTh rpaduieckue
MaJIbIX ¥ OOJIBIINX MEPUONIOB. Bxoonoe | snekTpoHHbIe (OPMYIBIS-, P- U d-DIIEMEHTOB. XapaKTepH-
mecmupoganue. 30BaTh NOPSAJOK 3aNIOJHEHMS 2JIEKTPOHAMU DHEpreTnye-

CKHMX YPOBHEW U ITOJYPOBHEH B aTOMaXx.
4 [Tonoxxenue B nepuoauueckoit cucre- | OnpenensTb MaKCUMaJIbHO BO3MOXHOE YHCIIO 3JIEKTPOHOB
Me€ BOJIOPOAQ, TAHTAHOUIOB, aKTUHOM- | HAa DHEPT€TUYECKOM ypOBHE. XapaKTepHU30BaTh MOPSIIOK
JIOB U UCKYCCTBEHHO MOJIYYEHHBIX 3aI0JIHEHUS JIEKTPOHAMU SHEPreTUYECKUX YPOBHEH U I0-
JJIEMEHTOB. JyPOBHEH B aTOMax.
S) BaneHTHOCTh 1 BaJleHTHbIE BO3MOXKHO- | OOBSICHATH, B UEM 3aKJIt0YaeTCsl PU3NUECKUI CMBICI ITOHS-
CTH aTOMOB. TUSL «BAJIEHTHOCTHY». OOBICHSITH, YEM OIPENEISIOTCS Ba-
JICHTHBIE BO3MOKHOCTH aTOMOB Pa3HBIX 3j1eMeHTOB. Co-
CTaBIIATH TpauyecKre AEKTPOHHBIE (GOPMYIIBI a30Ta,
docdopa, kuCIOpOJa U CEpBl, a TAKKE XapaKTepU30BaTh
M3MEHEHHUS PainyCOB aTOMOB XMMHUYECKHUX 3JIEMEHTOB I10
nepuoJiaM U A-rpynmnamM nepuoIn4eckoil Tabaulpl.

1.2. Crpoenne BeuecTna (3 yaca)

6 OcHOBHbIE BHJIBl XUMHUYECKOU CBS- | OOBACHATh MEXaHU3M 00pa30BaHUsl HOHHON M KOBAJIEHTHOU
3u. MloHHast ¥ KOBaJIeHTHAs! CBSI3b. Me- | CBSI3M M OCOOEHHOCTH (PU3UYECKUX CBOWCTB HOHHBIX
TaJUIn4YeCKas CBA3b. BogopoaHas CBA3b | ¥ KOBAICHTHBIX COCIUHEHUI.

CocTaByTh 3JIEKTPOHHBIE POPMYJIBI MOJIEKY] KOBAJIEHT-
HbIX coeluHeHUH. OOBICHATh MEXaHU3M 00pa30BaHUs BO-
JIOPOJTHOM M METAJUIMYECKON CBSI3€M U 3aBUCUMOCTh
CBOICTB BEILIECTBA OT BUJA XUMUYECKOU CBSI3H.

7 IIpocTpaHCcTBEHHOE CTPOEHUE MOJIE- OOBACHATH MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI OpTraHu-
KYIL YECKUX U HEOPTaHMUYECKUX COSAMHEHUN ¢ TIOMOIIbIO Mpe/I-

CTaBJICHHUH 0 TMOpHUIU3AIIH OpOUTAICH.

8 Crpoenue kpuctamios. Kpucramaude- | OObSICHATh 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIIA €r0
ckue peméTku. [IpuunHsl MHOTOOOpa- | KpucTauinyeckoi pemérku. OObSICHITh MPUYUHBI MHOTO-
3Ms1 BELLIECTB 00pa3usi BELIEeCTB.

1.3. Xumnueckue peakuuu (3 yaca)

9 Knaccuukanus XuMH4ecKkux peak- [lepeuncnsaTh NpU3HAKK, IO KOTOPBIM Kiaccu(uIu-

LUH. pyroT xummudeckue peakiuuu. OObSACHATh CYIIHOCTh XUMHU-
yeckod peakuu. COCTaBIATh ypaBHEHHUS XUMUYECKUX pe-
aKIMH, OTHOCSIIIIUXCSI K ONPEIeIEHHOMY THUITY.

10 Cxopoctb xumMuieckux peakiuii. Ka- | O0BsSCHATH BIMSHUE KOHIICHTPAIMA peareHTOB Ha CKO-
TaJN3. POCTh TOMOTEHHBIX U T€TePOreHHbIX peakuuil. OObACHATH

BIIMSTHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON
peaxkiuy, a TakKe 3Ha4eHHE IPUMEHEHN KaTaau3aTopoB U
MHTHOUTOPOB HA IIPAKTUKE.
11 XUMUYECKOE PaBHOBECHE U YCIIOBHS OOBACHATH BIUSHUE U3MEHEHHSI KOHLIEHTPALIUK OJTHOTO U3
€ro CMELEHUS. pearupyrouux BEIEecTB, TEMIIEPATYphl U JaBJICHUS Ha
CMEILCHNE XMMHYECKOTO PABHOBECHSL.
1.4. PactBopsI (5 yacoB)
12 JliucriepcHbIE CUCTEMBI. XapakTepHu30BaTh CBOMCTBA Pa3JIMYHbIX BUJIOB IUCIIEPC-

HBIX CUCTEM, YKA3bIBATh IPUYKUHBI KOATYJIALIUN KOJIJIOUIO0B
1 3HAYCHHUC OTOI'O SABJICHUA.
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13

CrocoObl  BbIpaKeHHsI KOHLIEHTpa-
1IN PACTBOPOB.

Pemate 3a1auu Ha IPUTOTOBIIEHUE PACTBOPA ONpEEIIEH-
HOHM MOJIIPHOM KOHLIEHTPALIUH.

14 Ilpakmuueckaa paboma ['oToBUTH pacTBOp 33aHHOM MOJISPHON KOHLICHTPALIUH.
No [ I IpuroTtoBiieHHE PACTBOPOB C 3a-

JTAHHOW MOJISPHOW KOHIIEHTpalH-
eit».0oopyoosanue «Touku pocmay

15 DNEKTPOIUTHYECKAS AUCCOLUALIMS. OOBSCHATD, IOYEMY PAaCTBOPHI BELIECTB C HOHHON M KOBa-
Bonopoansiit nokazarens. Peakuumn JICHTHOM MOJIAPHOM CBS3bIO MPOBOJAT SJIEKTPUUECKUM TOK.
MOHHOTO 0oOMeHa. Pydesxcnoe mecmu- | Onpenenats pH cpeabl ¢ MOMOIIBIO YHUBEPCATIHHOTO HH-
posanue. nukaropa. OOBACHATH C MO3UIIUNA TEOPUU DIEKTPOIUTHYE-

CKOM JTUCCOIMAIUYU CYITHOCTh XMMHUYECKUX PEaAKINH, IPO-
TEKaIIUX B BOJHOM cpene. COCTaBNsATh MOJHBIE U CO-
KpalEHHbIE MOHHBIE YPAaBHEHHUSI PEAKIUH, XapaKTepu-
3YIOUIMX OCHOBHBIE CBOMCTBA BaXKHEHILIUX KJIACCOB HEOP-
TaHUYECKUX COCAUHEHHU.

16 I'unponu3s oprannueckux v Heopranu- | Onpenenars peakuio cpepl pacTBopa coiu B Boje. Co-
YECKUX COCIMHEHUM. CTaBJISITh YPaBHEHUSI PEAKIIUN TUIPOIN3a OPTaHUYECKUX U

HEOPTraHUYECKHUX BEIIECTB.
1.5. DaexkTpoxumuyeckue peakuuu (4 4)

17 XUMUYEeCKUE HCTOYHHUKH TOKa. Psij OOBACHATH MPUHLIUI PAOOTHI TaTbBAHUYECKOTO JIEMEHTA.
CTaHJAPTHBIX DJIEKTPOAHBIX TTOTCH- OOBACHSATH, KaK YCTPOCH CTAHIAPTHBIN BOJTOPOIHBIHN dJIEK-
1[MAJIOB. Tpoa. [Tonp30BaThCs pAIOM CTAaHAAPTHBIX DIEKTPOTHBIX

MIOTEHIIMAJIOB.
18 Kopposus metannos u e€ npeaynpex- | OTinyaTh XUMHYECKYIO KOPPO3HIO OT 3JIEKTPOXUMHYE-
JICHHE. ckoit. OOBSACHATH MPUHIUIIBI 3AIIUTHl METATITUYECKUX U3-
JIETIMA OT KOPPO3HH.
19 DNeKTpoIu3. OOBACHATD, KaKH€ MPOLIECCHI TPOUCXOAT Ha KAaTOJE U
aHOJIE MPH JIEKTPOJIU3E PACIUIABOB U PACTBOPOB COJIEH.
CocTaBsiTh CyMMapHbIC YPaBHEHUS PEAKIIMMA SJIEKTPOJIN3a

20 Konumponvnaa paboma Nel o teme
«TeopeTnueckne OCHOBbI XUMHUN.

Tema 2. Heopranuveckasi xumus (11 4)
2.1. Metanbi (6 4acoB)

21 OO61as XxapakTepuCcTUKa U CIIOCOOBI XapakTepHu30BaTh 00IME CBOIICTBA METAIUIOB U PA3bICHATh

MOJTYYCHHST METAJITIOB. MX Ha OCHOBE IMPEACTABJICHUI O CTPOCHUHU aTOMOB MeTaJ-
JIOB, METAJJIMYECKOM CBSA3U U METAJNINYECKON KPUCTAJIIH-
yeckol pemérke. MmocTpupoBaTh IpUMeEpaMu CIIoCOObI
MOJIyYEHUSI METAJIJIOB.

22 00630p METAITUYECKUX DJIEMEHTOB A- | XapaKTepru30BaTh XUMHUECKHE CBOMCTBA METAIIIOB [A—
u b-rpymm. ITA rpynn u aaroMuHuUs, COCTaBIISITh COOTBETCTBYIOLIUE

ypaBHeHUs peakiuii. OOBICHATh OCOOCHHOCTH CTPOCHHS
aTOMOB XMMHMYECKHUX 3JIEMEHTOB b-TpyIn nepruoandeckon
cuctemsl J[. V1. Menpaeneena.

23 Menp. LHunk. Tutan. Xpom. XKenezo, | CocTraBisiTh ypaBHEHUS PEAKIU, XapaKTEPUIYIOIINX CBOM-
HUKEITb, IUIATHHA. CTBa M€Y, ITUHKA, TUTAHa, XpOMa, JKeJie3a.

24 CniiaBel METAJLIOB. [IpenckasbiBaTh CBOMCTBA CILIaBa, 3HAsI €TO COCTAB.

25 OKcHIBI ¥ THIPOKCHIBI METAJLIOB. OOBACHATD, KaK U3MEHSIOTCS CBOWCTBA OKCHJIOB U THAPO-

KCHJIOB METAJUIOB MO MEPUOaM U A-TpyIaM nepuognie-
ckoit Tabmuiel. OOBICHATH, KaK U3MEHSIOTCS CBOMCTBA OK-
CHUJIOB M TUJIPOKCUIOB XUMHUYECKOTO 3JIEMEHTA C TOBBIILIE-
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HHUEM CTCIICHU OKHUCJIICHUA €TI0 aTOMa.

26 Ilpakmuueckas paboma 2 «Pemenue | 3anucblBaTh B MOJIEKYJIIPHOM U HOHHOM BUJIE YPABHEHHUS
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe XUMHUYECKUX PeaKlUi, XapaKTEePU3yIOIUX KUCIOTHO-
«Mertannel». Odopyodosanue «Touku | OCHOBHBIE CBOICTBA OKCHJOB U TMAPOKCUIOB METAIJIOB, a
pocmay TaK)Ke SKCIEPUMEHTAIbHO J0Ka3bIBATh HATMYUE ITUX

cBOMCTB. Pacrio3HaBaTh KAaTHOHBI COJIEH C IIOMOLIBIO Ka-
YECTBEHHBIX PeaKIuil
2.1. HemeTtaminl (5 yacoB)

27 0030p HemeTauoB. CBOMCTBA M NPU- | XapaKTepu30BaTh OOIIKE CBOMCTBA HEMETAIIJIOB U Pa3bsic-
MEHEHHUE Ba)XHEHIINX HEMETAIIIOB. HSTh UX HA OCHOBE MPECTaBICHUN O cTpoeHuu aroma. Ha-

3bIBaTh 00JaCTH MPUMEHEHUS BAKHEHIINX HEMETAIJIOB.

28 OO01mmas xapakTeprcTUKa OKCUJIOB He- | XapaKTepu30BaTh CBOKWCTBA BHICIITUX OKCHIOB HEMETAILJIOB
METAJIJIOB U KHCIOPOACOAEPIKAIINX U KUCJIOPOJICOIEPKALINX KUCIIOT, COCTABISATh YPaBHEHUS
KHUCIOT. OKUCIUTENBHBIE CBOWCTBA COOTBETCTBYIOIIUX PEAKIUN M OOBACHATH UX B CBETE MPE/I-
CEpHOI1 1 a30THOM KHCIOT. Bomopoa- | craBneHuit 00 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIIH-
HBIC COEIMHEHUS] HEMETAJUIOB. X | DJIEKTPOIIUTUIECKOH quccoranui. COCTaBIsATh ypaB-

HEHUS PeaKIMii, XapaKTepPU3yIOIINX OKHCIUTEIbHbBIE CBOM-
CTBA CEPHOU M a30THOU KHMCIJIOT. XapaKTEpU30BaTh U3MEHE-
HUE CBOWCTB JIETYYHMX BOJOPOIHBIX COCAMHEHUN HeMeTal-
JIOB IO TIEpUOTy U A- TpyITIIaM MEePHOANYECKON CHCTEMBI.

29 I'eneTrueckas cBsi3b HEOpraHndeckux | Jloka3piBaTh B3aMMOCBSI3b HEOPTaHMUECKUX U OpraHuye-

Y OPraHMYECKUX BEIIECTB. ckux coequHeHn. COCTaBIIATh YpaBHEHUS] XUMHUECKUX
PEaKIHii, OTPAKAIOIINX B3aUMOCBSI3b HEOPTAHUIECKUX H
OpPraHUYECKUX BEIIECTB, OOBSICHATH UX HA OCHOBE TEOPHUHU
AIEKTPOJIUTUYECKON AUCCOLMAIINH U MPEACTaBICHUN 00
OKHCIL.-BOCCT. TIPOIECccax

30 Ilpakmuueckan paboma Ne3 «Peme- | IlpakTuyecku pacro3HaBaTh BEIIECTBA C MOMOLIbIO Kaye-
HUE DKCIIEPUMEHTAIBHBIX ~ 33a]ad 110 | CTBEHHBIX PEaKIIMii Ha aHUOHBI.
teme «Hemeramnsi». Qdopydoeanue
«Touku pocmay

31 Konmponvnaa paboma N2 no teme
«Heopranuueckast XuMus».

3. Xumus u xu3Hb (3 yaca)

32 XuMmus B IpoMbIIIeHHOCTH. [IpuHIu- | OOBACHATH HayyHbI€ IPUHIMIIBI IPOM3BOACTBA HA IPUMeE-
bl XMMHUYECKOT'O TMPOU3BOJCTBA. XU- | pe MPOU3BOJCTBA CEpHON KUCIOTHI.Ilepeunciate npuHIu-
MHUKO-TE€XHOJIOTUYECKHE TPHHIINATIBI bl XUMUYECKOTO TIPOM3BOJICTBA, UCTIONIB3yeMbIe TIPH T10-
MPOMBIIIJICHHOT'O TOJIY4YeHHUs MEeTall- | TydeHUH uyryHa. CocTaBiIsTh ypaBHEHUS XUMUYECKUX pe-
710B. [Ipon3BOJICTBO UyTyHA U CTAJIH. aKIMi, TPOTEKAOIINX PU TOJTYYCHUH YyTyHa U CTaJIH.

33 Xumusi B ObITy. XUMHYECKas MIPO- CobOmronaTth mpaBmiia 6e30macHoi pabOThI CO CpeACTBa-
MBIIUIEHHOCTh U OKpY’Kalolias cpefa. | Mu ObITOBOM XUMHUU. OOBSICHATh MPUUYUHBl XUMUYECKOTO

3arpsi3HEHUs BO3yXa, BOJOEMOB U MOYB.

34 Hmoz060e mecmuposanue.

IInanupyemMble pe3yJbTaThl H3y4eHHs JJIEKTHBHOIO Kypca

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHUS FJIEKTHBHOI0 Kypca
JIMYHOCTHBIE pe3y/ibTaThl B chepe OTHOIIEHNH 00yyaromuxcs K cede, K CBoeMy 310POBbIO,

K MO3HAHHUIO Ce0s:
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—  OpHEHTaIMsI 00YJaroNMXCsl HA JOCTHXKEHHE JIMYHOTO CUACThs, PEaTU3al[Hi0 TO3UTUBHBIX
JKU3HEHHBIX MEPCIEKTUB, WHUIUATHUBHOCTh, KPEATHMBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEIETICHNIO, CIIOCOOHOCTh CTaBUTh LI U CTPOUTH KU3HEHHBIE TJIaHbI;

— TOTOBHOCTb U CHOCOOHOCTH OOECHeuuTh cebe W CBOMM OJHM3KUM JOCTONHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENBHOM, TBOPYECKOW U OTBETCTBEHHOM JEATEIBHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH OOyYaroluXcsi K OTCTAaMBaHUIO JUYHOIO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPaOaTHIBATh COOCTBEHHYIO MO3UIHUIO IO
OTHONICHHUIO K OOIIECTBEHHO-TIOJIUTUYECKUM COOBITUSIM MPOILIOT0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICIIEHUSI UCTOPUH, TyXOBHBIX LIEHHOCTEH U JOCTUKEHUI HallIEH CTpaHbl;

— TOTOBHOCTb U CIOCOOHOCTH OOYYaIOIIMXCS K CAMOPAa3BUTUIO M CAMOBOCHHUTAHHIO B
COOTBETCTBUHM C OOIICUEIIOBEUECKUMH IICHHOCTSMH M HJeallaMH T'Pa)XJTaHCKOTO OOIIEeCTBa,
NOTPEOHOCTh B (PU3NYECKOM CAaMOCOBEPIICHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/10POBUTEIHHON
JeSITEIIbHOCTBIO;

— TpHUHATHE M peanus3alus IEeHHOCTeH 310poBOro M Oe3omacHOro oOpas3a KHU3HH,
OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (PH3MYECKOMY H
MICUXOJIOTHYECKOMY 3/10POBbIO;

—  HEeNpUsITHE BPEAHBIX MPUBBIYEK: KYPEHHUs, YIIOTPEOIEHHS aJIKOTr0JIsl, HAPKOTHKOB.
JInuHOCTHBIE pe3yJbTaThl B c(pepe oTHOMIEeHNI 00yuarommxcs K Poccnn kak k Ponune
(OreuyecTBY):

—  poccuiickas HAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHIO POCCHICKOM WAEHTUYHOCTU B
MNOJIMKYJIBTYPHOM COLIMYME, YYBCTBO NPUYACTHOCTH K MCTOPHUKO-KYJIbTYPHOH OOILIHOCTU
poccuiickoro Hapojaa u cyabbe Poccun, maTpuoTH3M, TrOTOBHOCTH K clyKeHUi0 OTedecTBy, €ro
3alluTe;

— YBa)XXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepel PoamHON, ropmoctu 3a
CBOM Kpa#, cBOW PoauHy, mpouuioe W HaAcTOSIIEE MHOIOHAMOHAJIBHOrO Hapoaa Poccuwm,
yBa)K€HHE K rOCyJapCTBEHHBIM CUMBOJIaM (rep0, iar, THMH);

— (¢opMHpOBaHHE YBaXECHHS K PYCCKOMY S3bIKy KaK TOCYIapCTBEHHOMY SI3BIKY
Poccuiickoit ®Penepanyu, SBISIOIIEMYCS OCHOBOM POCCUHCKONM HMIAEHTUYHOCTH M TIJIABHBIM
(akTOpOoM HAIIMOHAIBHOI'O CaMOOIPEICIICHNUS;

— BOCHHUTaHHME YBaXEHHUS K KyIbType, S3bIKaM, TPaJAULUAM M OOBYasM HapOJOB,
npokuBaronux B Poccuiickoit @enepannm.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00y4alOIUXCS K 3aKOHY, FOCy1apcTBY U K
rpa:kIaHCKOMY 00ILeCTBY:

—  TPaXJaHCTBEHHOCTb, TIPAXKIAAHCKAs NO3UIMUS aKTUBHOTO M OTBETCTBEHHOIO YJIEHA
pOCCHUICKOro 0OIIEeCTBA, OCO3HAIOLIEr0 CBOM KOHCTUTYLIMOHHBIE IpaBa U 0OS3aHHOCTH,
YB@)XKAIOIIETO0 3aKOH M IPaBONOPSNOK, OCO3HAHHO IPUHHUMAIOLIEr0  TPagUIMOHHBIE
HAl[MOHAJbHBIE U OOIIEYEIOBEYECKUE T'YMAaHUCTHUECKHE M JIEMOKpPaTHYECKHE IIE€HHOCTH,
TOTOBOT'O K YYaCTHIO B OOILECTBEHHOM KHU3HH;

— IpU3HAHUE HEOTYY)KIa€MOCTH OCHOBHBIX TIpaB U CBOOOJ 4YeJIOBEKa, KOTOphIE
NPUHAAISKAT KKAOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBICHHMIO COOCTBEHHBIX IpPaB U
cBOOONI 0e3 HapylleHus TMpaB U CBOOOJ NIPYTruX JIMIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
npaBa M CBOOO/IbI YEIOBEKA M TPakJaHWHA COTJIACHO OOILIETPU3HAHHBIM MPUHIUIIAM U HOpMaM
MEKIYHapOAHOTO MpaBa U B cooTBeTcTBUM ¢ KoHcTuTynuen Poccuiickoit denepaunu, mpaBoBas
Y TIOJIMTUYECKAs TPAMOTHOCTB;

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHSI HayKu H
OOIIeCTBEHHON MPAaKTUKHU, OCHOBAaHHOE Ha JAMAJOre KyJIbTYp, a TaKKe pPa3lIu4HbIX (OpM
OOLIECTBEHHOTI'O CO3HAHMSI, OCO3HAHKHE CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

—  UHTEpUOpU3alMs LIEHHOCTEH AEMOKpPAaTHUM U COLMAIbHON COJIMAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PET'yJIMPOBAHUIO OTHOIIEHHUN B IPYIIIE UM COLMATbHON OpraHU3allly;

— TOTOBHOCTh OOyYaromMXCsi K KOHCTPYKTMBHOMY YYacTHIO B TIPHHATUU pPELICHUH,
3aTparvBalOIIMX UX IpaBa M HMHTEPEChl, B TOM YHCJIE B Pa3IUYHbIX (hopMax OOLIECTBEHHON
caMOOpraHu3aIiM, CaMOYIIpaBJIeHHs, OOLIECTBEHHO 3HAYMMOIl e TeTbHOCTH;
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—  TIPUBEPXKEHHOCTb HJCSIM HHTEpHAIIMOHATU3MA, JPYKOBI, PaBEHCTBA, B3aHMMOIIOMOIIU
HApOJOB; BOCHUTAHHE YBAXUTEJIHbHOTO OTHOIIEHUS K HAIMOHAJIHLHOMY JIOCTOUHCTBY JIFOJIEH, HX
YyBCTBaM, pCIUTHUO3HBIM y6e)KII€HI/I$IM;

— TOTOBHOCTH OOYyYarOHIMXCS MPOTHBOCTOSTH HACOJOTHH HKCTPEMH3Ma, HaIMOHAIN3MAa,
KceHOGOOUH; KOpPPYNIUH; TUCKPUMHHAIIMA 1O COIMAIBHBIM, PEITUTHO3HBIM, pPaCOBBIM,
HAI[MOHAJIBLHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COIIHMAIbHBIM SIBICHUSM.

JInuHoCTHBIE pe3yJbTaThl B chepe OTHOIIEHHIT 00y4aIOIIUXCS € OKPYKAOIMMH JTIOAbMH:

— HpPaBCTBEHHOE CO3HAHUE U TIOBEJIEHHWE HA OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX
HeHHOCTef/'I, TOJICPAHTHOTO CO3HAHWA W NOBCACHUA B IMOJUKYJIBTYPHOM MHUPC, TOTOBHOCTH U
CIIOCOOHOCTH BECTH UAJIOT ¢ IPYTMMHU JIIOJbMH, IOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh
06H_II/I€ LCJI U COTPYAHNYATD AJId UX JOCTHUIKCHUS,

— TpHUHATHE  TYMaHUCTHUYECKHX  IIEHHOCTEH,  OCO3HaHHOE,  YBAXKUTEIbHOE W
J0OpOosKenaTeNbHOe OTHOIIEHHE K IPYTOMY YEIOBEKY, €ro MHEHUIO, MUPOBO33PEHHIO;

—  CIOCOOHOCTH K COIEPEKUBAHUIO U (POPMUPOBAHKE MTO3UTUBHOTO OTHOIICHUS K JIIO/ISIM, B
TOM YHCJIC K JIMIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBbS WU WMHBAJINIAM, 6epe>KHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3UUECKOMY U IMCHUXOJOTHYECKOMY 30POBBIO
JpYTUX JIIO/IEH, YMEHUE OKa3bIBaTh MIEPBYIO IIOMOIIIb;

— (opMupoBaHHE BBIPAXEHHOW B IOBEACHUM HPABCTBEHHOH IMO3UIMU, B TOM YHUCIE
CIIOCOOHOCTH K CO3HATEIBbHOMY BBIOOPY 100pa, HPABCTBEHHOTO CO3HAHUS M TOBEACHUS HA
OCHOBE YCBOEHHUsI OOIIEUeIOBEUECKUX IICHHOCTEH M HPaBCTBEHHBIX YYBCTB (YECTH, J0JTa,
CIPaBEIMBOCTH, MIJIOCEPIUS U IPYKENI00U);

— pa3BUTUE KOMIIETEHIIUI COTPyIHHUYECTBA CO CBEPCTHHKAMH, JCTbMH MJIIAJIIIETO
BO3pacTa, B3pOCIBIMM B  0O0Opa3oBaTelIbHOM,  OOIIECTBEHHO  TMOJE3HOW,  ydeOHOo-
MCCIIEIOBATENIBCKOM, IPOEKTHON U IPYTUX BUJAX IEATEIBHOCTH.

JInuHocTHBIE pe3ybTaThl B cepe OTHOLIEHHIT 00y4YaOIIUXCH K OKPYKaloleMy MHUpY,
JKMBOI PUPoOJeE, XyA0KECTBEHHOH KYyJIbType:

—  MHpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHS  HAyKH,
3HAYUMOCTH HAayKH, TOTOBHOCTb K HayYHO-TEXHUYECKOMY TBOPUYECTBY, BJIAJIECHUE JOCTOBEPHOU
uH(popMaliel 0 NMEePeIOBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONUCTBE MUpa U OOILECTBA;

— TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO, B TOM 4YHCJIE CaMOOOpa3oBaHHUIO, Ha
NOPOTSDKEHUM BCEH JKU3HHU; CO3HATEIbHOE OTHOIIEHHWE K HENpephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHON MTPO(ECCHOHAIIBHON 1 00IIIECTBEHHON JIEATEILHOCTH,

—  DJKOJIOTMYecKas KyJbTypa, OepeXHO€ OTHOLICHHs K POJHOM 3emile, HPUPOJHBIM
oorarctBaM Poccuu u MHpa; TOHUMAaHUEC BJIUAHUA COLUAIBHO-ODKOHOMHWYECKUX MPOLCCCOB HaA
COCTOSTHUE TPUPOIAHONW M COLMAIBHOM Cpenbl, OTBETCTBEHHOCTh 3a COCTOSHHE IPHUPOIHBIX
peCYpcoB; YMEHHUSA M HABBIKK Pa3yMHOI'0 NPUPOAONOJIb30BaHUSA, HETEPHUMOE OTHOLICHUE K
NeMCTBUSAM, NPUHOCALIMM BpE HKOJOTHH;, NpUOOpPETEeHHE OIbITa 3KOJIOTO-HAIPaBICHHOM
JeSITEIIbHOCTH;

— OCTETHYECKOE OTHOIIEHHs K MHpPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOMCTBY
CcOOCTBEHHOTO ObITa.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4aroIMuXcsl K ceMbe H POAUTENSAM, B
TOM YHCJIEe NOATOTOBKA K CeMEHHOM KU3HU:

— OTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOI'O IPHUHSATHUS
LIEHHOCTEN CeMEHHOM KU3HU,

— TOJOXWUTENbHBIM 00pa3 CceMbH, pOOUTEIbCTBA (OTIOBCTBA W  MaTEpUHCTBA),
WHTEPUOpHU3aLU TPAAUIUOHHBIX CEMEVHBIX [IEHHOCTEM.

JInuHoCTHBIE pe3yJbTaThl B chepe OTHOLIEHHUST 00y4YAIOIIMXCH K TPyAY, B cepe connaib-
HO-9)KOHOMHUYECKHX OTHOILLICHUH:

— yYBaXeHHe KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTe€ CBOEH

COOCTBEHHOCTH,
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—  OCO3HaHHBIN BBIOOP OymyIieit mpodeccun Kak MyTh U COCO0 peanu3alnuiu COOCTBEHHBIX
JKU3HEHHBIX IJIaHOB;

— TOTOBHOCTh OOyYaromMxcs K TPYIOBOW MTPO(HECCHOHATBLHOW IeATENIFHOCTH Kak K
BO3MOXKHOCTH  y4yaCTHsl B  PEIICHUHM JUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
oOLIeHalMOHAIBHBIX POOJIEM;

—  TNOTPeOHOCTh TPYAUTHCA, YBAKEHUE K TPYAY U JIOISAM TPyIa, TPYIOBBIM JOCTHKEHUSM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHWE K pa3HbIM BHUJIAM TPYIOBOU
JIeATEIbHOCTH;

— TOTOBHOCTh K CamMOOOCIYXHBaHUIO, BKJIIOYash OOY4YEHHUE U BBIMOJHEHUE TOMAIIHUX
00s13aHHOCTEH.

JInuHOCTHBIE pPe3yJbTaThl B cpepe PU3N4ecKOro, NCUX0JI0rH4€CKOro, CONMAIbLHOI0 U aKa-
AeMHYECKOro 0J1aronoJyqust 00y4arouuxcs:

—  (usuueckoe, SMOIMOHATBHO-TICUX0JIOTHYECKOE, COLIMATIBHOE Onaromnosydne
oOyJaromuxcsi B )KU3HW 00pa30BaTeIbHOM OpraHU3alliH, OIIYIIEeHHWE JAETbMU OE30MacCHOCTH U
MICHXOJIOTHYECKOT0 KoM(popTa, HHPOPMALMOHHOM O€301MacHOCTH.

MeTanpeamMeTHblie pe3yJabTaThl 0CBOEHHS JJIEKTHBHOIO0 Kypca
MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUSI OCHOBHOM 00pa30BaTEIILHON MPOrpaMMbl TIPEICTaBIIC-
HBI TpEeMsI TpYIIIaMU YHUBEpCAIbHBIX yueOHbIx neiicteuil (Y'Y I).
1. PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeiiCTBUS
BoinycKHUK HAy4uTCH:

—  CaMOCTOSITEJIPHO ONpPENEeNsATh IIeJIM, 3aJaBaTh TMapaMeTpbl U KPUTEPHUHU, MO KOTOPHIM
MO>KHO OIIPENENIUTh, YTO LEIb JOCTUTHYTA;

—  OLICHMBAaTh BO3MOXXHBIE TIOCIECTBUS JOCTHKEHUS TTOCTABICHHOM 1IETH B JIEATEILHOCTH,
COOCTBEHHOM JKU3HM M KU3HHM OKPY>KAIOIIUX JIFOJIeH, OCHOBBIBASICh HA COOOPAKEHUSIX STUKU U
MOpaJiy;

— CTaBUTh U (POpPMYyIUPOBaTH COOCTBEHHBIE 3a/ladyll B O0OPa30BATEIbHOW NEATENHHOCTH U
JKU3HEHHBIX CUTYaIHX;

— OLEHHBAaThb pECypChbl, B TOM 4YHUCJIE BpeMs W JpPyrue€ HeMaTepHalbHBIE PECYPCHI,
HEO0OXOIUMBIE JIJIsl JOCTHXKEHHUS IMOCTABICHHOM 11eJIH;

— BbIOMpaTh TYyTh JOCTHXKEHHUS LIeNH, TUIAHUPOBAaTh pEIIeHHWE IMOCTABICHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIbHBIC U HEMaTepUAIbHBIC 3aTPATHI;

—  Opranu3oBbIBaTh J(PQPEKTUBHBI TOUCK PECYpCOB, HEOOXOMUMBIX ISl JOCTH)KCHUS
IMOCTaBJICHHOM IICIIH;

—  COIIOCTABJIATH MOJYYEHHBIN pe3yabTaT ACSITEIBHOCTH C TOCTaBICHHOM 3apaHee LeIbIO.

2. [To3naBaTe/ibHbIE YHHBEPCAJbHbIE Yy4eOHbIE 1eiicTBUS
BoinycKHUK HAy4YuTCH:

—  HCKaTh M HAXOJUTh 00OOIIIEHHBIE CIIOCOOBI PEIIeHHUs 3a7]a4, B TOM YHCIIE, OCYIIECTBIIATh
pa3BepHYTHI HH(POPMAIIMOHHBII TIOMCK M CTaBUTh Ha €ro OCHOBE HOBBIE (y4eOHBIE H
MO03HABaTEJIbHbIE) 3a/1a4H;

— KpUTHYECKH OLIEHWBAaTh W MHTEPIPETUPOBATh HH(DOPMALMIO C Ppa3HBIX MO3UIUH,
pacrno3HaBaTh ¥ GUKCUPOBATH MTPOTHUBOPEYHS B MH(POPMAITMOHHBIX NCTOYHHKAX;

—  HCHOJNB30BaTh pa3MYHbIE MOJIEIBbHO-CXEMATHUECKUE CPEACTBA IJsi MPEJICTABICHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOIICHWH, a TakKe MPOTUBOPEUYUH, BBIABICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

—  HaXOIWTh W MPUBOIUTH KPUTUUYECKHUE apPTyMEHTHI B OTHOIIEHWUU JIEUCTBHUH U CYKJICHUU
JIPyroro; CHOKOMHO M pPa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUYaHUsIM B OTHOIICHUH
COOCTBEHHOTO CYXKJIEHUs, pacCCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAWTH 32 PaMKH y4eOHOro MpEeAMeTa W OCYIIECTBIATH IEICHAINIPABICHHBIN MOUCK
BO3MOYKHOCTEH I IITUPOKOTO MEPEHOCa CPENICTB U CIIOCOOOB JIEHCTBHS;

—  BBICTpauBaTh MHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YYUTHIBASI OTPAHUYCHHUS
CO CTOPOHBI APYTHX YYACTHUKOB U PECYPCHBIC OTPAHUYCHHS;

—  MEHSTh U yJEp>KUBATh Pa3HbI€ NO3ULIMHU B TIO3HABATEIILHON I€ATEIbHOCTH.
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3. KoMMyHHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS
BbInyCKHUK HAY4YUTCH:

—  OCYHIECTBJISATH JEJIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMH
(kak BHYTpHM 00Opa3oBaTeNbHOW OpraHM3alld, TaK U 3a ee MpejaeraMu), NoJ0upaTh MapTHEPOB
JUIS JIeJIOBOW KOMMYHUKALIMU MCXOJS M3 COOOpa)KeHHH pe3ylbTaTMBHOCTU B3aUMOICHCTBUS, a
HE JINYHBIX CUMITaTUH;

— TIpU OCYILIECTBIIEHHUH TPYNIOBOH pPa0OThI OBITH Kak PYKOBOIUTENEM, TaK U WICHOM
KOMaH/Ibl B Pa3HbIX pOJIsiX (I€HepaTop UAEH, KPUTHK, UCIIOJIHUTENb, BHICTYNAIOMIUI, SKCIEPT U
T.J1.);

—  KOOPJIMHHMPOBATH U BBINOJHATH PA0OTy B YCIOBUSX pEabHOIO, BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOI'O B3aUMOJEHCTBUS;

—  pa3sBepHYTO, JIOTMYHO M TOYHO M3JaraTb CBOIO TOYKY 3PEHHS C HCIIOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

—  pacrmo3HaBaThb KOH(JIMKTOT€HHbIE CHUTyallUM W TPEeAOTBpaIlaTh KOH(DIUKTH A0 HX
aKTUBHOW (ha3bl, BBICTpaMBATH JENOBYI0 U OOpa3oBaTEeIbHYI0 KOMMYHHUKAIUIO, H30eras
JIMYHOCTHBIX OLEHOYHBIX CYXKICHHUU.

IIpenmeTHble pe3yJibTaThbl 0CBOCHHS 3JIEKTHBHOIO Kypca
BoinyckHUK Ha 0230BOM YPOBHE HAYYMTCH:

— packpblBaTh Ha IpUMEpPax poJib XUMHUU B (OPMUPOBAHUU COBPEMEHHOM Hay4yHOU
KapTUHBI MUPA U B IPAKTUYECKOH AEATEIbHOCTU YEJIOBEKA,;

— JIeMOHCTpPHpOBaThb Ha NpHUMEpax B3aWMOCBSI3b MEXKIYy XUMUEH U JIpYTMMH
€CTECTBECHHBIMU HaYKaMH;

—  pacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XUMUUeckoro crpoeHust A.M. bytieposa;

— mnoHuMath ¢usndyeckuid cmbicn Ilepuonnueckoro 3axona JI.M. MenzaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHMOCTb CBOWCTB XHMHUYECKHX 3JEMEHTOB M OOpa30BaHHBIX HMH
BELIECTB OT 3JIEKTPOHHOTO CTPOCHMSI aTOMOB;

—  OOBSCHATH NMPUYMHBI MHOTOOOpAa3us BEHICCTB HA OCHOBE OOIIMX MPEICTaBJICHUN 00 UX
COCTaBE€ U CTPOCHUH;

—  IPHUMEHSTHh MpaBUja CUCTEMaTUYECKOW MEXAYHapOIHOW HOMEHKIATYypbl KaK CpeicTBa
pa3InyeHus ¥ UICHTU(UKAIIUHN BELIECTB [0 UX COCTaBYy U CTPOEHHUIO;

—  COCTaBIISITh MOJIEKYJSIDHBIE U CTPYKTYpHbIE (OPMYJIbl OpPraHUYECKUX BEIIECTB Kak
HocuTeneil MHQpOpPMallMM O CTPOCHUU BEIIECTBA, €ro CBOWCTBAX M NPUHAJIEKHOCTH K
ONPENIETICHHOMY KJIACCY COETMHEHU;

—  XapaKTepu30BaThb OPraHUYECKUE BEIIECTBA II0 COCTAaBY, CTPOCHHIO M CBOMICTBaM,
YCTaHABJIMBATh NPUUMHHO-CJIE/ICTBEHHBIE CBSI3U MEXKY JaHHBIMU XapaKTepUCTUKaMH BEIIECTBA;

—  IPUBOJUTH IPUMEPBl XMMHUYECKHMX PEAKLUI, PAacCKpBIBAIOIIMUX XapaKTEpPHBIE CBOMICTBA
TUIIUYHBIX MPEACTaBUTEIEH KIacCOB OpPraHMYECKHX BELIECTB C ILIENbI0 UX WACHTU(DUKAIMHU U
00BsICHEHUS 00JIACTH TPUMEHEHMS;

—  IPOrHO3MPOBATh BO3MOKHOCTh IMPOTEKAHUS XUMHUYECKHUX PEaKIUil Ha OCHOBE 3HAHUH O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CIIOCOOHOCTH;

—  HUCIOJIb30BaTh 3HAHHA O COCTaBe, CTPOCHHWU M XMMHYECKHUX CBOWCTBAaX BEIIECTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JesITeTbHOCTH;

—  TPUBOJIUTH IIPUMEPHI MPAKTUUECKOTO UCIIOIBb30BAaHUS MPOAYKTOB NepepaboTKu HEPTH U
IPUPOJHOTO Tra3a, BBICOKOMOJIEKYJSIPHBIX COEAVUHEHMH (TOJMATUIIEHA, CHHTETHYECKOIO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

—  IPOBOAMUTH ONBITHI 110 PAaCHO3HABAaHUIO OPraHMUYECKUX BEILECTB: INIMLEPHUHA, YKCYCHOM
KHCJIOTHI, HETIPEeIeTbHBIX JKUPOB, INIIOKO3bI, Kpaxmalia, O€JIKOB — B COCTAaBE MUILEBBIX MTPOIYKTOB
1 KOCMETUUYECKUX CPECTB;

—  BIaJETh NpaBUJIAMHU U IpueMaMu Oe30macHoi paboThl ¢ XMMHUYECKMMHU BEIIECTBAMU U
71a00paTOpHBIM 000PYI0OBaHUEM;

15



—  yCTaHaBIMBATh 3aBUCHMOCTH CKOPOCTH XUMUYECKOW PEaKIUU U CMEIICHUSI XUMUYIECKOTO
pPaBHOBECHsI OT pa3IMYHBIX (DAKTOPOB C MBI OINPENCICHUS ONTHMAJIbHBIX YCIOBHI
MPOTEKAHUS XUMHYECKHUX TIPOIECCOB;

—  TIPUBOJUTH MPUMEPHI THAPOIIU3a COJICH B TIOBCEHEBHOM KI3HH YEIIOBEKa,

—  TPHUBOJIUTH TMPHUMEPHl OKHCIUTEIBHO-BOCCTAHOBUTEIBLHBIX pEaKUUd B TPUPOJIE,
MIPOM3BOJICTBEHHBIX NIPOIIECCaX U JKU3HEACATEIIBHOCTA OPTaHU3MOB;

—  TPHUBOJUTH MPUMEPHl XUMHYECKHX pEaKIUd, PaCKPHIBAIOIINX OOIME XUMHYCCKHE
CBOWCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAILJIOB;

— TPOBOAWTH pacyeThl Ha HAXOXKICHHE MOJCKYIIpHOW (QOpMyssl YrieBoJopoJa Io
NPOJYKTaM CTOpaHHsl U MO €ro OTHOCUTEILHOW IJIOTHOCTH WM MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIINX B €r0 COCTaB;

—  BJIAJETh NpaBUJIaMHU OE30MACHOTO OOpAIICHUs C CIKUMH, TOPIOUYUMH M TOKCHYHBIMHU
BEIIIECTBAMH, CPEJICTBAMHU OBITOBOW XMMHH;

—  OCYHIECTBIATh TMOWCK XWMHYECKOH WH(POpPMAIMU IO HA3BaHUSM, HWICHTH(PHKATOPAM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

— KpHUTHUYECKH  OIICHMBAaTh ¥  HWHTEPIPETHPOBATh  XUMHUYECKYI0  WH(POPMAIHUIO,
COJZIepKAIIYIOCS B COOOIIEHHSIX CPEACTB MAacCOBOM nH(popMmaImu, pecypcax MHTepHeTa, HaydHO-
HOMYJISIPHBIX CTaThSIX C TOYKH 3PCHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B LENSAX BBISBICHHUS
OIIMOOYHBIX CYXICHUN U (POPMUPOBAHUS COOCTBEHHO IMO3HIINN;

—  TIPEACTABIATh MYTH PEUICHHs TNIOOATBHBIX MPOOJIEM, CTOSIIMX MEpPEe] YeIOBEUECTBOM:
IKOJIOTHYECKUX, SHEPTETUIECKHX, CBIPHEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.
BbinyckHUK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUHUTHCS:

—  WIIIOCMPUpOBams HA NpUMepax CMAHOGIEHUe U IBOTIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCOPUYECKUX IMANAX ee pa3eumusi;

—  UCNONb306aMb MemoObl HAYYHO20 NO3HAHUS NPU 6bINOJHEHUU NPOEKmOo8 U yueOHO-
UCCNe008aMENbCKUX 3a0a4 NO U3VHEHUID COUCMS, CHOCO006 NONYHeHUs U PACHO3HABAHUS
OP2AHUYECKUX 8eUjeCm8;

—  00BACHAMb NpUpooy U Cnocodvl 00paA308aAHUS XUMUYECKOU C8A3U: KOBAIEHMHOU
(nonsApHOU, HENONAPHOL), UOHHOU, MEemAlIU4ecKol, B000POOHOU — C Yelblo ONnpedeeHus
XUMUYECKOU AKMUBHOCU 8EUeCmE;

YCMAaHABIUBAMb 2EHEMUUECKVIO C8513b MeNHCOY KAACCAMU OP2AHULEeCKUX elyecma 01l 000CHO8A-
HUSL NPUHYUNUATILHOU 803MONCHOCIU NOLYYEHUSL OP2AHUYECKUX COCOUHEHULL 3A0AHHO20 COCMABA
U cmpoenusl,

- YCMAaHABIUBAMb 83AUMOCES3U MENCOY (PaKmamu u meopueul, NPULUHOU U CLedCmeuem npu
auanuze npooOIeMHBIX CUMyayuti U 060CHOBAHUU NPUHUMAEMBIX PEUEHUll HA OCHO8E XUMUYECKUX
SHAHULL

YuedHo-Meroquueckoe odecrnevyenme

1. Xevmst. 10 ximace / T.E.Pymutnc, @.I".dempaman. — M.: [pocserienue, 2020. - 224 c.
2. Panenxuit A.M. Konrposnbhsie paboTsl no xumuu B 10-11 kmaccax: mocoOue aiast yauTemns. —
M.: IIpoceemienue, 2006. — 96 c.

3.Mapwanosa I'.JI. 500 3ana4 no xumuu. 8-11 knacc. — M.: M3nar-mkona, 2000.

4.T'apa H.H. Xumus: ypoku B 10 ki1.: mocobue i yuurens.—M.: [Ipocemenue, 2008. —11 ¢
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5.Koaugukarop 3meMeHTOB cofiepkaHus ¥ TPeOOBaHUI K YPOBHIO TOATOTOBKH BBITYCKHU-
koB XI kaccoB 0011e00pa3oBaTeNbHBIX YUPESKIECHUNW €IMHOTO rOCYIapCTBEHHOTO YK3aMeHa
o xumuu 2021 roga, DUIIN, 2021.

6.Crenudukaiis KOHTPOJIBHBIX U3MEPUTEIBHBIX MaTEPHAIOB €IMHOTO TOCYAapCTBEHHO-
ro sk3amena 2021 roxga mo xumuu, ®UIIN, 2021.

MarepuajibHO-TEXHHYECKOE o0ecrieyeHne
1.Tabnuuywi: cepus cipaBOYHBIX TAOJIHII IO XUMHUH:
«IIepuognueckas cucrema xuMuueckux aemeHToB [[.1. Menneneesay,
«PacTBOpUMOCTH COJIeH, KHCIIOT U OCHOBAHUM B BOJIEY,
«DNEeKTPOXUMUYECKUHN Pl HAPSHKEHUN METaJIOBY.
2. Yuebno-npakmuueckoe u yueono-nadopamopnoe ooopyoosanue:
1.HarpeBarenu it mpoOUpoK — 15 mT.
2.banst koMOMHUpPOBaHHAas 1a0opaTOpHasl.
3.Harpesarenu st ko6 — 3 1.
4.030Harop.
5.I1nuta snexTpuyeckas yueOHast — 2 mIT.
6.OxpaHbl GOHOBEIE.
7.I1pubop ISt ONBITOB IO XUMHH C JIEKTPUICCKAM TOKOM.
8.Beckl yueOHbIC — 5 1IIT.
9.HabGop tpadaperoB Mojieneil aToMOB.
10.Mopenu aTOMOB JJis1 COCTaBJIEHUS MOJIEKYIL.
11.Habop cTekIsSHHBIX TPYOOK.
12.KomIuieKkT yueOHbIX apeOMETPOB.
13.9Bamomerp.
14.ITpuGop Asst mOTyYEHUs Ta30B.
15. TIpubop nns WITHOCTPALUK 3aKOHA COXPAHEHUS MacChl.
16.Habop xumMu4ecKkoi moCcyabl A7 JIa0OpaTOPHBIX U IEMOHCTPAIIMOHHBIX OIIBITOB.
3.Habop peakmueoe niis IpoBeAcHUS JTa0OPATOPHBIX U JEMOHCTPAIIMOHHBIX OMBITOB.
4.Konnexyuu:
1.MeTtamisl.
2.ANIIOMUHUH.
3.Topd.
4.KameHHBI yTOJIb.
5.YyryH u cTaie.
6.CTexJ10 1 U37eNus U3 CTeKJa.
7.11macT™Macchl.
8.Heds.
9.I1pomblinieHHbIE 00pa31bl TKAHEH.
10.Konnekuus mkaibl TBEPAOCTH.
11.BricOKOITOTMMEpPHBIE BEIIECTBA.
12.Pa3gaTouHblil MaTepuana K KOJUIEKIIUHA CTPOUTEIbHBIX MaTepUaoB.
13.Penkue MeTanib.

14.I'panur.

Indposas nadopaTopus Mo XUuMuM:
1. JaTunk pH

2.JlaT4uK 3IEKTPONPOBOJUMOCTH
3.JlaTumk TemnepaTypsl ot -20 10 +140 °C
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