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IMosicuuTenbLHAA 3aIHCKA

Pabouas mporpamma 371eKTUBHOTO «MUpP OpraHNYeCcKOi XUMHI Ha YPOBHECPETHETO
o0mrero o0pa3oBaHUs COCTaBlIEHA HA OCHOBE TpeOoBaHu (eepanbHOro rocyJapcTBEHHOTO 00-
pa30BaTENbHOIO CTaHapTa CpeIHEro od1ero oopasoBanus (YTBEpKIeH prukazoM MuHucrep-
cTBa oOpazoBaHus U Hayku Poccutickoii @enepamuu ot 17.12.2010 Ne 1897, B pen. nmpuka-
3aMunoOpHayku Poccuu ot 29.12.2014 Ne 1644), ¢ yueToM OCHOBHOM 00pa3oBaTeIbHOMN MPO-
rpamMmbl cpeaHero odmero oopazoBanus MbOY «I'myxosckas COILL»,mpumMepHO# mporpaMMbl
10 XMMUH, a TaKXe aBTOPCKOW mporpaMMmsel (Xumus. Paboune nporpammsl. [Ipeamernas nuHust
yaeOnukoB I'.E.Pym3utuca, ®.I'.®enpamana. 10-11 xknaccer / M.H.Adanacwesa.-M.: IIpocse-
mienue, 2017. - 48 c.).

[Tpu coctaBnenuu paboueit MporpaMMbl HCIIOIB30BATIKNCH TAKKE CIEIYIOIINE JOKYMEHTHI:
-UHCTPYKTUBHO-METOANYECKOE MUCHhMO benropoackoro MHCTUTYTa pa3BUTHs oOpazoBanus «O
MpernoAaBaHuy MpeaAMeTa «XUMHUD» B 00pa30BaTeNbHbIX opranu3zanusax bearoposackoit obnactu
B 2022-2023yuebHOM ro1y»;

-IIOJIOKEHHE 0 paboueil mporpaMme y4eOHBIX KypCOB, PEAMETOB, JUCIUILTUH (MOIYIIEH)
MBOY «I'myxoBckast COLL»;

-paboueti mporpammbl BociuTanus Ha 2021-2026 rox (orpakénnoii B KTII).

st peanuzanuu paboueil mporpaMMbl UCTIONB3YETCsl COOTBETCTBYIOIIEE 000pyI0BaHNE
[EeHTpa 00pa30BaHUsl €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKON HampaBieHHOCTH «Touka poc-
Ta», CO3JaHHOTO B paMKax ¢eaepanbHOro npoekra «CoBpeMeHHasl IIKOJa» HAalMOHAIbHOIO
npoekta «O0pa3zoBaHHe».

Ucnons3zoBanne obopynoBanus «Touka pocTa» Mpu peaiv3alidu JaHHOW MPOTpaMMBbI
MO3BOJISIET CO3JaTh YCIOBUS:

-JUJIs1 paCIIMPEHUS COAEPKAaHUS IIKOJIbHOTO XUMUUECKOI0 00pa3oBaHus;

-JIJ1s TIOBBIIICHUS MTO3HABATEIBHON aKTUBHOCTH 00yUaIOIUXCsl B €CTECTBEHHOHAYYHOM 001acTH;
-JUTSL pa3BUTHS TMYHOCTH peOEHKA B mporiecce 00ydeHHsI XUMUH, €T0 CIIOCOOHOCTEH, (hopMHUpO-
BaHUS U YJOBIETBOPEHUS COIIMATBFHO 3HAUMMBIX UHTEPECOB U MOTPEOHOCTEN;

-171s1 pabOThI ¢ OJJAPEHHBIMH IIKOJBHUKAMU, OPTAaHU3AIIMN UX Pa3BUTHS B PA3IMYHBIX 00JACTAX
00pa3oBaTeNnbHOI, TBOPUECKO 1eATEeTHHOCTH.

Cpoxu peanuzayuu paboueit mporpammsr: 1 To.

Jlnia peanuzanuu JaHHON MPOTPaMMBbl UCTIONB3YIOTCS yueOHUK, BKIIOUEHHBIN B (defe-
pabHBIN MIepeueHb YYeOHUKOB, TOMYIIEHHBIX K UCIIOJIb30BAHUIO MPU PeaTU3aI[UU UMEIOIINX
TOCY/IapCTBEHHYIO aKKpEeAUTAIMI0 00pa30oBaTeNbHBIX TPOrpaMM HauyaabHOTO OOIIEro, OCHOBHO-
ro 00IIero, cpeaHero 0o1ero oopa3oBaHus:

Xumus. 10 knacc: 6a3oBsiii ypoBens/ I.E.Pynsutuc, @.I'.®enpaman.- M.: [IpocBemienue, 2020.
—224 c.

Lenu uzyuenus snekmuenozo Kypca.

1.CucremHoO€ 1 CO3HATENBLHOE YCBOCHHE OCHOBHOI'O COJEPKAaHUS Kypca OpraHMYecKOil XUMUH,
CIocoO0B CaMOCTOSITEILHOTO TIONy4YEHUS, TepepadoTKH, (PYHKIIMOHATEHOTO U TBOPYECKOTO
MpUMEHEHUS 3HaHUH, HEOOXOIMMBIX JIJIsi TOHUMAaHUs HaAy9HON KapTHUHBI MUpA.

2.PackpeiTre poiay XUMUU B TIO3HAHUU TIPUPOJIBI U €€ 3aKOHOB, B MaTePHAILHOM O0eCTIeUeHUU
pa3BUTHS UUBUIN3AIMH U MTOBBILLIEHUN YPOBHS U3HU 00OlIeCTBa, MOHUMaHUE HEOOXOJUMOCTH
HIKOJILHOTO XUMUYECKOT0 00pa30BaHusl KaK dJIeMEeHTa 00IIei KyabTyphl U OCHOBBI )KU3HE00EC-
MEYECHHUS YeJIOBEKa B YCIOBUSAX YXYALIECHUS COCTOSHUS OKPYKaIOILEH Cpebl.

3.PackpriTrHe yHHUBEpCATbHOCTH U JIOTUKH €CTECTBEHHOHAYUHBIX 3aKOHOB M TEOPHIA, TIpoIiecca
MO3HAHMSI IPUPOJIBI M €T0 BO3BBIIIAIONIETO CMBICIIA, TECHON CBS3U TEOPUHU U MTPAKTHUKH, HAYKH U
IIPOU3BO/ICTBA.

4.Pa3zBuTHE HHTEPECA U BHYTPEHHEN MOTHBAIIMN YUAITUXCS K U3YUYEHUIO XUMUH, K XUMAYECKOMY
MO3HAHUIO OKPYXKAIOILIEro HaC MUPa BELIECTB.

5.0BnajieHre METOI0JIOTHENH XMMUUYECKOTO TTO3HAHUS U UCCIIEIOBAHUS BEILIECTB, YMEHUSIMU Xa-
paKkTepU30BaTh U MPABUIILHO UCIIOJIb30BATh BEIIECTBA, MATEPUAIIBl U XUMUYECKUE PEAKIIUH,
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0OBSICHATH, MPOTHO3UPOBATH U MOJICIIMPOBATH XUMHUYECKHUE SBJICHHS, pelIaTh KOHKPETHBIE TIPO-
OJIeMBlI.

6.BeipaboTka yMeHHI U HABBIKOB PEIICHHSI XUMHYECKHX 337a4 Pa3IMYHBIX TUIIOB, BBITOJTHEHHS
71a00PaTOPHBIX OMBITOB U MPOBEIECHUS MPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM, HHTEP-
npeTanui XUMUYECKUX (GOpMYIT M YpaBHEHHH 1 ONIEPUPOBAHUS UMH.

7.BHecenune 3Ha4nMOro BKJ1ajga B pOpMUPOBAHUE IIEIOCTHON KapTUHBI IPUPObI, HAYYHOT'O MHU-
POBO33pEHUs], CHCTEMHOTO XMMUYECKOTO MBIIIJICHUs, (JOPMHUPOBAHNE HA UX OCHOBE T'YMaHHCTH-
YECKUX IIEHHOCTHBIX OPUEHTUPOB U BHIOOPA )KM3HEHHON MO3HUIIHH.

8.0O0ecnieueHne BKIIa/1a JIEKTUBHOTO Kypca B 9KOJIOTHYECKOe 00pa30BaHKUEe U BOCIIUTAHUE XU-
MUYECKOMH, IKOJIOTUYECKOM U 001eH KyIbTyphl YUaIUXCS.

9.Mcnonb30BaHuE BOZMOKHOCTEH XMMHH KaK CPECTBA COLMANIN3ALNN U WHANBUYAIbHOTO pa3-
BUTHS JINYHOCTH.

10.Pa3BuTHe cTpeMIIeHHS ydaluxcs K MPOAODKEHHIO €CTECTBEHHOHAYYHOTO 00pa30BaHus U
aZlanTaluy K MEHSIOUIUMCS YCIIOBUSIM JKU3HU B OKPYKAIOIIEM MHPE.

3aoauu uzyuenus s1eKmMuUeHO20 Kypca.

1.®opmupoBaHue y yyanuxcs 3HaHUs OCHOB OpPraHMYeCKON XMMHHU: BaKHEHIINX (aKTOPOB,
MOHSATUN, XUMHUYECKUX 3aKOHOB U TEOPUH, S3bIKA HAYKH, TOCTYIHBIX 0000IIEHHIT MUPOBO33PEH-
YECKOT'0 XapaKTepa.

2.Pa3zBuTne ymMeHUH HaOMIONATh U OOBSICHATH XUMHUECKHUE SIBIICHUS, TPOUCXOISIINE B TIPUPOJIE,
nabopaTropuu, B TOBCETHEBHOM KU3HU.

3.®opMHpOBaHUE CTICITUAIEHBIX YMEHUN: 00paIaThCs C BEIIECTBAMH, BBITIOIHATH HECTIOKHBIE
9KCIIEPUMEHTBHI, COOII0/1asi PaBHIIa TEXHUKH O€30MacHOCTH; TPAMOTHO MPUMEHSITh XUMUYECKHE
3HaHMS B OOILIEHUU C IPUPOAON U B IOBCETHEBHOM KU3HU.

4.PackpbITHe T'yMaHHCTUYECKOM HAaIIPaBI€HHOCTH XMMHUH, €€ BO3PACTAIOLIEH POJIM B PELICHUN
TJIABHBIX MPOOJIEM, CTOSIIIIUX TIepe/T YeTOBEYECTBOM, U BKJIa/la B HAYUYHYIO KapTHHY MHpA.
5.Pa3zBuTne nUUHOCTH O0YYAIONIUXCS: X UHTEIUIEKTYaIbHOE U HPABCTBEHHOE COBEPILICHCTBOBA-
Hue, POpMUPOBAHUE Y HUX TYMAaHUCTUUYECKUX OTHOIIEHUH U 3KOJOTUYECKH 11€JIeCO00pa3HOTo
MOBEJICHU B OBITY M B IIPOLECCE TPYIOBOM J1EATEILHOCTH.

JlocTukeHre MOCTaBJICHHBIX IIeJiel W 3a/1ay, YCIEIIHOE OBJIaJIeHuEe 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, METOIMKA MPOOIEMHOI0 U Pa3BUBAIOLIET0 O0y4deHHUs, ped-
JekcuBHble MeTonbl. Ocoboe 3HadeHHE MPHOOPETAIOT METO/bl JIMYHOCTHO-OPUEHTHPOBAHHOTO
00y4YeHHMsI, TOMOTAIOIIUE PACKPBITUIO U KOHKPETU3ALUU PacCMaTpUBAEMbIX TOHATHH M MOJI0XKe-
HUH, cBsI3U 00O0OUIEHHBIX 3HAHUM MTpeIMETa C TUYHBIM COLUATbHBIM OIBITOM.

Pabouas mporpamma mnpenycMaTpUBaeT HpOBEIEHUE NPOPOPHEHTALIMOHHON pPabOTH,
AJIEMEHTHI KOTOPOH BKIIIOYAIOTCS B CUCTEMY OOBSICHEHHS HOBOT'O MaTepHaia, Ornpoca, B MpaKkTH-
4yecKue paboThl, 33/1a41 U YIPAKHEHUS C PAKTUUECKUM CO/IepIKaHUuEM

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

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

MeToabl 00y4yeHMsI: WUTFOCTPATUBHBIN, PENPOIYKTUBHBIA, METO/I MPOOJIEMHOTO H3JI0-
KEHHUS, IBpUCTHYECKast Oecesja, MO3TOBOM MITYpM, METO/] IIPOEKTOB.

CpencrBa 00y4eHMs: CXEMbl, TAOJIULIbI, AUATPAMMBI, AJITOPUTMBI, ONTOPHbIE KOHCIEKTHI,
tecthl, DOP.

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

Temaruueckuil KOHTPOJIb OCYIIECTBIISAETCS MO 3aBEPLICHUH KPYMHOro OoKa (Tembl) B
(opMe KOHTPOJIBHBIX U MPAKTUYECKUX paloT.

B pabGoueil nporpaMmMe npeaycMOTpeHO MPOBEACHHUE BXOJHOTO, pyOeKHOI0 U UTOTOBOTO
KOHTPOJIS 3HAHUHU B (JOpPME TECTUPOBAHHUSL.



B aBTOpCKO# paboueii mporpamme o0Iiee YUcIo YacoB 1o npeaMeTy — 35 4, B TOM 4YKCiIe Ha
M3y4eHue MaTepuana oTBOIUTCs — 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». N3MeHeHus B aBTOPCKYIO MPOrpaMMy HE BHOCHUJIUCh.

Oﬁlllaﬂ XapPaKTEPUCTUKA IJIEKTHUBHOT'0 KypcCa

[TporpamMma 3JIeKTUBHOTO Kypca 00ecIieunBaeT CO3HATENbHOE YCBOCHUE YUATUMHCS
BOXHEHIINX XUMHUECKUX 3aKOHOB, TEOPUH U MOHATUH; (OPMUPYET MPeJICTABICHHE O POIH XU-
MUH B Pa3BUTHH PA3HOOOPA3HBIX OTPACIel MPOU3BOJICTBA; 3HAKOMUT C BEIIECTBAMH, OKPYKal0-
MMM 4yestoBeka. [Ipu 5 ToM OCHOBHOE BHUMaHHE yAEIAETCS CYIHOCTH XUMUYECKUX PEeaKInui U
METOJIaM MX OCYIIECTBIIEHUS, a TAK)KE CIIOCO0AM 3alllUThl OKPYXKAIOIIEeH Cpebl.

IIporpaMMa cocTaBiieHa ¢ y4eTOM BEAYIIEH POJIM XUMUYECKOT0 3KcriepumenTa. [Ipeny-
CMaTPUBAIOTCS BCE BUJIbI IIKOJIBHOIO XUMUYECKOTO 3KCIIEpUMEHTa — JIEMOHCTpaIuy, Jadbopa-
TOpHBIE OMBITHI U MpaKTHUeCKue padboTsl. Pabouas nporpamma 1o 31eKTUBHOMY Kypcy «Mup
OpPraHUYeCKON XUMHHN» pean3yeTcs yepe3 (GOpMUPOBAHHE Y YUAIIUXCS 00IIeydeOHbIX YMEHUH
Y HAaBBIKOB, YHUBEPCAJIBbHBIX CLIOCOOOB JEATEILHOCTH U KIFOUEBBIX KOMIIETEHLIUH 3a CUET uc-
[10JIb30BAHUS TEXHOJIOIMH KOJUIEKTUBHOI'O O0YyU€HUsI, OTIOPHBIX KOHCIEKTOB, TUAAKTHUYECKUX
MaTepHaJIoB, U IPUMEHEHUS TEXHOJIOTUHU IpaUyecKoro npeacTaBiIeHuss HHPOPMaLUH IpH
CTPYKTYPUPOBAHUH 3HAHU .

B nenoM aneKTHBHBINM Kypc IO3BOJIAET Pa3BUTh MPEACTABICHUS yUYaIlIUXCs O T0O3HABae-
MOCTH MHPa, EANHCTBE KUBOW U HEXKHBOW MPUPOJIBI, CHOPMHUPOBATH 3HAHHS O BAKHEHUIITNX ac-
IEKTaX COBPEMEHHOW €CTeCTBEHHOHAYYHOM KapTHUHBI MUPa, YMEHUs, BOCTpEOOBaHHbIE B ITOBCE-
JTHEBHOM JKU3HU U MO3BOJISIOLINE OPUEHTUPOBATHCS B OKPYXKAIOLIEM MUPE, BOCIIUTATh YEIOBEKa,
OCO3HAIOIIEro ce0s YaCThIO MPUPO/IBI.

Peanuszanus nanHoil paboueil mporpaMmbl B Iporiecce 00y4eHHsI MO3BOIUT y4alUMCs
YCBOUTH KIIFOUEBBIE XUMUUECKHE KOMIIETEHIIUH U MTOHATH POJIb XUMUHU CPEIU APYTUX HAYK O
IpUPOJIE, 3HAUCHHE €€ JIJIsl YEJIOBEUEeCTBa.

[TpuHIUTIBI 0TOOPAa OCHOBHOT'O M JIOTIOJHUTEIBHOIO CO/IEPIKAaHUS CBSI3aHbI C IPEEMCT-
BEHHOCTBHIO 11eJIell 00pa30BaHUs Ha PA3JIMYHBIX CTYNEHIX U YPOBHSIX 00y4€HHs, JJIOTUKOW BHYT-
pHUIIPEIMETHBIX CBS3EH, a TaK jK€ BO3PACTHBIMU OCOOEHHOCTSIMH Y4YaIUXCsl. DTOT KypcC pa3BUBa-
€T JIMHUIO 00yYeHUsl XMMHH, HAa4aTyl0 B OCHOBHOM IIKOJIE, U TIOCTPOEH MO KOHIEHTPUUECKOMY
IPUHLINITY.

MecTo 3/71eKTHBHOTO Kypca B y4eOHOM IJIaHe

B yue6nOM mane MBOY «I'nmyxosckas COLL» Ha n3ydeHue 31eKTUBHOTO Kypca «Mup
OpPraHMYeCcKOl XMMHMU» B CTapllel 1Kose oTBoAUTCS 1 yueOHbIN yac B Heaelnto, Bcero 34 yued-
HBbIX 3aHATHA.

Pe3yabTaThbl 0CBOEHMSA 3JIEeKTHBHOIO Kypca

IIpeaMeTHbIE pe3yabTaThI:

1.chopMUpPOBAHHOCTH MIPEICTABICHUNA O MECTE XUMHH B COBPEMEHHOW HAYYHOU KapTHHE MHPA;
MOHMMAaHUE POJH XUMUU B JOPMUPOBAHUHU KPYro3opa u PyHKIIMOHAIBHON TPaMOTHOCTH Yelo-
BEKa JIUTS PEIICHUS TPAKTUICCKUX 3a]1a4;

2.BJIaJICHUE OCHOBOTIONATAIOIUMU XUMUICCKUMHU TTOHATHUSIMH, TCOPUSIMHU, 3aKOHAMH W 3aKOHO-
MEPHOCTSAMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;
3.BNa/ieHHe OCHOBHBIMHM METO/IaMU HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIMU B XUMHHU: HAOIIO 1€~
HUE, OMUCAaHNe, U3MEpPEHHE, IKCIIEPUMEHT; YMEHHE 00pabaThIBaTh, OOBSICHITH PE3YIbTAThI IPO-
BEJICHHBIX OIBITOB M JIeJIaTh BBIBOJIBI; TOTOBHOCTH M CIOCOOHOCTH METO/IbI TIO3HAHUS TIPH pe-
HIEHUU PAKTUYECKUX 33]1aY;



4.chopMUpPOBAHHOCTh YMEHHUS AaBATh KOJMYECTBECHHBIE OIICHKH U MPOBOAMUTH PACUYETHI IO 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 [IPU3HAKaM;

7.cOpMHPOBAHHOCTb YMEHUS OIMCHIBATh U Pa3INyaTh U3yYE€HHBIE KIACChl OPIraHNYECKUX Be-
IIECTB;

8.copMHPOBAHHOCTb YMEHHUS JIeJIaTh BBIBOJIbI, YMO3AKIFOUEHUS U3 HAOMIOACHNH, XUMUUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB 110 aHAJIOTUU C U3YYEH-
HBIMU;

9.copMHPOBAHHOCTH YMEHUS CTPYKTYPHUPOBATh U3YUEHHBIN MaTepral U XUMHUYECKYIO HHDOP-
MalMio, MOJyIaeMyto U3 pa3HbIX HCTOUYHHUKOB;

10.chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOIICHHIO K XMMUYECKOH HH(OpMaIiH,
HOJy4aeMOM 13 pa3HbIX HCTOYHUKOB;

11.chopMUpPOBaHHOCTD YMEHUS aHATM3UPOBATH U OLICHUBATH MOCJIEIACTBUS IPOU3BOICTBEHHOM U
OBITOBOM IEATETBHOCTH, CBI3aHHOM C NepepaboTKON OpraHMYECKUX BEIIECTB;

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

13.chopMUpPOBAaHHOCTD YMEHUS IPOBOAMTH IKCIIEPUMEHTHI PA3HOM TUIAKTUIECKON HAIIpaBIICH-
HOCTH;

14.cpopmrpoBaHHOCTH YMEHHUS OKa3bIBAaTh MEPBYIO OMOIIb PU OTPABJICHUAX, 0KOrax U JApy-
I'MX TpaBMax, CBSI3aHHBIX C BELIECTBAMU U Ja00OpAaTOPHBIM 000PYI0OBaHUEM.

MertanpeameTHble pe3yJbTaThl:

1.cpopmMHUpOBaHHOCTH 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(OpMUPOBAHHOCTh YMEHUSI COOTHOCUTB CBOU JICHCTBHS C TNIAHUPYEMBIMU PE3YJIbTaTaMU;
4.chopMHpPOBAaHHOCTH YMEHHUS OCYIIECTBIIATH KOHTPOJIb B MPOLIECCE TOCTHXKEHUS pe3ybTaTa,
KOPPEKTUPOBATh CBOU JIEVCTBHUSI;

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

6.c(hopMHPOBAHHOCTH YMEHUS aHATM3UPOBATH, KIIACCU(PUITNPOBATH, 0000aTh, BEIOMPATh OCHO-
BaHUsS U KPUTEPUU JJIsl YCTAHOBJIEHUS IPUUUHHO-CIIEICTBEHHBIX CBS3EH;

7.chopMHUPOBAHHOCTh YMEHUS TPUOOPETATh U IPUMEHSITH HOBbIE 3HAHMS;
8.copMHpPOBAaHHOCTb YMEHUS CO3/1aBaTh MPOCTENIIINE MOJIETH, UCIIOIb30BATh CXEMbI, TAOJIUIIBI,
CUMBOJIBI JUIsl pelIeHNs] y4eOHBIX U 03HABATENbHBIX 33/1a4;

9.0oBnajieHUE Ha BBICOKOM YPOBHE CMBICIIOBBIM UTEHHUEM HAay4YHBIX TEKCTOB;
10.chopmupoBaHHOCTH yMeHUS 3(p(PEKTUBHO OpraHU30BaTh YI€OHOE 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 I03HABATEIHHOW, KOMMYHUKATUBHON U COLIUANIb-
HOW NpaKTUKE 3HAaHUS, TIOJYyYEHHBIE IPU U3YYEHUHU ITPEIMETA.

JIn4HOCTHBIE pe3y/IbTaThI:

1.copMHUPOBAHHOCTH MOJIOKUTEIBHOTO OTHOILIEHHS K XUMUH, UTO 00yCIaBINBaET MOTHBALIUIO
K Y4eOHOU JesTeThHOCTH B BRIOpaHHOU cdepe;

2.c(OPMHPOBAHHOCTH YMEHUS peIiaTh NPoOJieMbl HOMCKOBOIO U TBOPYECKOT'O XapaKTepa;
3.c(hOpMUPOBAHHOCTH YMEHUS TIPOBOJUTH CAMOAHAIIN3 M OCYIIECTBIISATh CAMOKOHTPOIb H CaMO-
OILICHKY Ha OCHOBE KPUTEPHUEB YCIIEITHOCTH;



4.c(hopMUPOBAHHOCTH TOTOBHOCTH CIIEZ0OBATh HOpMaM MPHPOJIO U 37J0POBbECOEpEraromiero mo-
BEJICHUS;

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

6.copMHPOBAHHOCTH HABBIKOB MPOSBICHHS T03HABATEIBHON HHUIIMATUBBI B y4€OHOM COTPY/I-
HUYECTBE.

Conep:kanue 3J1eKTUBHOIO Kypca «MuUp Opranudeckoil XuMumn»
10 kacc

Tema 1. Teopusi XMuMHYECKOT0 CTPOEHHUSI OPraHUYecKUX coefuHeHuil. [Ipupona xumuye-
CKHX CBfI3el
Opraanueckue BeniectBa. Oprannueckas Xxumusi. CTaHOBJIEHUE OPraHUYECKON XMMHUH KaK Hay-
KH. TeopHst XMMUYECKOTO CTPOCHUS BEIIECTB. Y TIEPOIHbINA ckeneT. M3omepus. M3omepsl.
CocTosiHHE AJIEKTPOHOB B aTOME. DHEPreTHUYeCKHe YPOBHU U MOyPOBHH. DIEKTPOHHBIE OpOU-
TaJH, S- JJIEKTPOHBI U p — AEKTPOHbI. CriuH 35eKkTpoHa. CriapeHHbIE 3JEKTPOHBL. DJIEKTPOHHAs
koHurypauus. ['paduueckue s3nmekTpoHHbIE POPMYIIBL. IIEKTPOHHAS MPUPOJA XUMUYECKUX
CBSI3EH, TTM CBSI3b M CUTMa CBI3b. MeTo/1 BaJCHTHBIX CBS3CH.
Knaccudukanus oprannueckux coequHeHnin. @yHKIMOHANIbHAS TPYyIIa.
Tema 2. Yruesogopoasnl
[IpenenbHbIe yrieBogopo bl (ankaHbl). Bo30yxaenHoe coctosiHue aroma yriaepoaa. ['ubpuau-
3a1Msi aTOMHBIXOpOUTasIe. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKAHOB.
['omonoru. I'omonoruueckast pa3HocTh. ['omonornueckuii psia. MexayHapoaHas HOMEHKIIaTypa
OpraHMuYecKUX BemecTB. M3omepus yrieponHoro ckenera.
Meran. [Tonyuenue, puzndyeckue 1 XUMHUECKUE CBOICTBa MeTaHa. Peakuinu 3amenieHus (raio-
TEHUPOBAHUE), JETUAPUPOBAHUS U U30MepU3aluy ankaHoB. Llennbie peakuuu. CBoOO HbBIE pa-
JUKajbl. ['aloreHonpon3BOJHbIE AIKAHOB.
Kpatnsie cBs3u. HenpenenbHble yriieBogopoibl. AjgkeHbl. CTpoeHHE MOJIEKYIIbI, TOMOJIOTHS,
HOMEHKJIaTypa 1 u3zomepusi. Sp2 — rubpuauzanus. OteH (3TuieH). M3oMepus yriepoaHoro cke-
JIeTa ¥ MOJIOKEHUs ABOWHOM cBsi3u. [IpocTpancTBeHHAs n30Mepus (CTEPEOn30MepHs).
[TosryueHne 1 XUMHUYECKUE CBOMCTBA AJIKEHOB. Peakniny npucoeanHeHns (TuApupoBaHue, rajao-
TeHUpPOBAHUE, TUApATAIMs), OKUCIIEHUE U MOIMMepu3alnu ankeHoB. [IpaBuiio MapkoBHUKOBA.
BricokoMouekymsipHble coeqMHEHNsl. KauecTBEHHbIE peaKIIMK Ha ABOWHYIO CBS3b.
Ankanuensl (IneHOBBIE yriieBoopoibl). M3omepust u Homenknarypa. Jusunun (OyraaueHa-
1,3). Uzompen (2-metundytanuen-1,3). ConpsokéHubie ABOMHbBIE cBs3U. [lonyueHue u xumuye-
CKHE CBOICTBa ajKaqueHoB. Peakuiny nprcoeAHEeHNs (TaJIoreHUPOBaHuUs) U MOJIMMEPU3aluu
AJIKaIMEHOB.
AnkuHbl. AueTuieH (3TUH) U ero romonoru. M3oMepust u HomeHKatrypa. Medwcknaccosas uzo-
mepus. SP-I ubpuouzayus. XuMU4ecKre CBONCTBA AIKMHOB. Peakiinuu mpucoeInHeH s, OKHICIIe-
HUS ¥ IOJIMMEPU3aLUU AJIKUHOB.
ApeHsbl (apomMaTudeckue yriieBonopoisl). M3omepus u HomeHkiatypa. benson. bensonasHoe
KoJib110. Tomyon. M3oMmepus 3amecTuTenen.
XuMHUECKue cBOMCTBA OeH30a U ero roMoJioroB. Peakiuu 3amenienus (rajoreHupoBaHue,
HUTPOBAHUE), OKUCIIEHNUE U NpucoennHeHus apeHoB. [lectunuapl. 'eHeTHyeckas CBSI3b apeHOB C
JPYTHUMHU YTJIEBOJIOPOAAMH.
[TpuponHbie UCTOUHUKH yriaeBo10poaAoB. [Ipuponnsiii raz. Hegrs. [lonmyTHble HedTaHbIE ra3bl.
KaMeHHBI1 yrons.
[Tepepabotka HedtH. [leperonka nedru. Pextuduxanmonnas kononna. bensun. Jlurponn. Ke-
pocus. Kpexunr HedrenpoaykTos. Tepmuueckuii 1 KaTanuTuueckuit Kpekunru. [Tuponus.
Tema 3. Kucsiopoacoaep:xkamue opraHudecKue CoeJMHEHMsI.
Kucnoponconepsxamme opranndeckue coeiMHeHnsa. OHOATOMHBIE NPEAEIbHBIE CIIUPTHI.
OyHKIMOHaNbHAS rpynna cnupToB. 3oMepust 1 HOMEHKIAaTypa COUpTOB. MetaHou (MeTuso-



BbII criupT). DTaHoJ (3TUI0BBIN ciupT). [lepBUYHBIN, BTOPUUHBINA U TPETUYHBIN aTOM yIJIEpOJa.
Bonoponnas cBs3b.

[Tonyuenne u xumMuueckue cBoiictsa cnuptoB. CriuproBoe Opoxenue. PepmeHTsl. Bonopoansie
cBsA3U. PU3HONIOIMYECKOE IEHCTBUE METAHOJIA U ATAHONA. AJIKOTOJIU3M.

MHoOroaTOMHbIE€ CIIUPTHI. DTUJIEHIJIMKOJb U INIMLIEPUH. XUMUYECKHE CBOMCTBA MPEEIIbHBIX
MHOI0aTOMHBIX CIMpTOB. KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTBHI.

®eHoubl. ApoMaTuiecKkue CUPTHl. XUMUYecKHne CBorcTBa (peHona. KauecTBeHHas peakius Ha
deno.

Kapbonunsasie coennnenust. KapOonumnbHas rpymnmna. Anpaeruadas rpynmna. Ansaerunsl. Kero-
Hbl. M30Mepus 1 HOMEHKIIaTypa.

ITony4yeHnue u XMUMUYECKUE CBOMCTBA albACTUI0B. PeaKkIiuu OKUCIICHUS U IPUCOCIUHEHUS ajlb-
nernoB. KauecTBeHHBIE peakuy Ha aabACTUIBL.

Kap6onossie kucnotsl. Kapookcunbnas rpynmna (kapbokcorpymnmna). izomepust 1 HOMEHKIaTypa
KapOOHOBBIX KUCIOT. OTHOOCHOBHBIE NpeieIbHbIE KapOOHOBBIE KMCIOTHI. [loaydyenne oqHooc-
HOBHBIX TPeAETIbHBIX KaPOOHOBBIX KUCIOT. XMMUYECKHE CBOWCTBA OJJHOOCHOBHBIX MPEIEIbHBIX
KapOOHOBBIX KUCIOT. MypaBbuHas KUCIOTa. YKCyCHasi KUCJIOTA. ALleTaThl.

Crnoxusle 3¢upsl u xupsl. Homenkiatypa. [lomydenne, XuMudeckne CBOHCTBA CIIOKHBIX d(H-
poB. Peaknust stepudukanyu. llenounolt rupoaus cioxHoro 3¢pupa (OMbUIEHHUE).

Kupsl. TBepabie KUpbI, KUAKUE KUPbl. CHHTETHUECKHE MOIOIINE CPEICTBA.

VYrneBoabsl. Monocaxapuel. ['nroko3a. @pykroza. Onurocaxapunsl. Jucaxapuasl. Caxapo3sa.
[Tonucaxapuapl. Kpaxman. ['nmukoren. Peakuusa nonukonaeHcanun. KauectBeHHas peakuus Ha
kpaxmail. Llemtonosa. Anerniuesuionosa. Kinaccupukanus BoJIOKOH.

Tema 4. A3oTcoaep:xaiiue OpraHuvyecKue coeJUuHeHnsl.

A3oTcozeprkalie OpraHndeckie coeMHeHns. AMuHbl. AMuHorpynna. Auunus. [lonydenne n
XUMUYECKHE CBOMCTBA AaHWIMHA. AMUHOKUCIOTHL. M30Mepus u HOMeHKIarypa. bunossspHbiin
uoH. [lentunnas (amuanas) rpynmna. [lentuanas (amugHast) cBsizb. XMMHUYECKHE CBOWCTBA aMHU-
HokucioT. Ilentunel. Ilomunentunsl. I munun.

Bbenku. CtpykTypa 0enKkoBO MOJIEKYIbI (IEpBUYHAS, BTOPUYHASL, TPETUYHAS, YSTBEPTHYHAS).
XuMuyeckue cBoiicTBa 6enkoB. JleHatypauus u Tuaponu3 0enkoB. LIBeTHbIe peakiiny Ha OEKH.
A3oTconeprkaliye rerepouukiandeckue coenuuenus. [lupuaun. [uppos. [upumuaun. [lypun.
A30TUCTBIE OCHOBaHUSI.

Hyxnennoseie kucnotsl. Hykneornasl. KomiuieMeHTapHbIEe a30TUCTBIE OCHOBAHUSI. XUMHUS U
310pOBbE YenoBeka. PapMaKkoIOruyecKas XuMHs.

Tema 6. Xumus noJimmMepoB

[Tonmumepsl. Ctenens nonumepusannu. Monomep. CTpykTypHOe 3Be€HO. TepMoIiacTuyHble Mo-
aumepsl. Ctepeoperyisipublie noaumepsl. [lonustunen. [omunponunen. [lonurerpadTopatu-
neH. TepmopeakTuBHbIe TonuUMepbl. DeHomodopmanbaeruaabie cMoubl. [1nactmacceer. deno-
iacTel. AMuHomactel. [lenomnactsl. [Ipuponusiii kayuyk. Pesuna. D60oHuT. CUHTETHUECKHE
kayuyku. CuHTeTndeckue BosiokHa. Kampon. JlaBcan.

Hemoncmpayuu.

OO0pa3ipl OPraHUYEeCcKUX BEIIECTB U MaTepHaioB. Moein MOJIEKYJI OpraHUYECKHIX BEIIECTB.
OTHolIEHNE alTKaHOB K KUCJIO0TaM, 1IeJ1049aM, pacTBOPY NepMaHraHaTa Kaius 1 OpoMHOMN BoJe.
Mopaenu MOJIeKy TOMOJIOTOB U m3oMepoB. [lomyuenue aneTuieHa KapOouIHbIM CIIOCOOOM.
B3auMopeiicTBre anieTuIeHa ¢ paCTBOPOM IepMaHTraHaTa Kainus 1 OpoMHOM Boaoi. ['openue
arneTuiieHa. Pa3noxeHnne kaydyka Mpy HarpeBaHUM U UCTIBITAHUE MPOAYKTOB pazloKeHus. 3Ha-
KOMCTBO ¢ 00pa3laMu Kay4yyKoB.

Benson xak pactBoputens. ['openue 6en3ona. OTHomeHne 6eH301a K OpOMHOI BOJIE ¥ pacCTBOPY
nepMmanrasara kanus. OKuciaeHue Tojyosa.

PacTBOpeHue B alleToHe pa3IuYHBbIX OPraHUYECKUX BEIIECTB.

OO0pa3ipl MOIOIIUX M YUCTSIINX CPeACTB. NHCTPYKIIMH 11O HX TIPUMEHEHUIO.

OO0pa3ipl IacTMAacC, CHHTETHYECKUX KaydyKOB M CHHTETUYECKUX BOJIOKOH.



Jlabopamopnuie onvimui.
H3rorosneHue Moaeneil MOJIEKyJl yIiIeBOA0POI0B
O3HakomIIeHHE ¢ 00pa3lamMu MPOAYKTOB HepTenepepadoTKu
Oxucnenue stanona okcugoM menu(Il). PactBopenue rauueprHa B BoJIE U €ro peakius ¢ Th-
pokcugom menu(Il). Xumuyeckue cBoiictTBa GeHnona
PacTBOpUMOCTb KHMPOB, JOKA3aTEJIbCTBO UX HENPEAEIbHOIO XapaKTepa, OMbUICHHE XKHUPOB.
CpaBHeHUE CBOWCTB MblJIa 1 CHHTETUYECKUX MOIOIINX CPEJICTB
CBoIicTBa ITIOKO3bI KaK aJIbJAErHI0CIUPTA.
B3anmopencTre caxapo3sl ¢ THAPOKCHIOM KaJIBLIHS.
[IpuroroBneHue KpaxmMaJbHOTO KJIE€HCTEpa U B3aUMOJICUCTBUE C HOIOM.
I'mpponus kpaxmaina.
O3HakomiIeHHEe ¢ 00pa3LamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
[IBeTHBIC peakunu Ha OeIKU
CBolicTBa KanpoHa.
Ilpakmuueckue padomot
«[lomyuenue sTUIEHA U ONBITHI C HUM.
«Ilony4yenue u cBoiicTBa KapOOHOBBIX KHCIOTY.
«Pemenne sKcepMMEHTANIBHBIX 33/1a4 Ha ITOJIy4E€HUE U PACIIO3HABAHUE OPraHUYECKUX Be-
IIECTBY.
«Pacno3HaBaHue mIacTMacc U BOJIOKOH.
TemaTH4yeckoe NIaHNpPoOBaHUe

Kou-Bo ya- | Kon-Bo ua- [[Ipaktnu. | KoTpod.
Pa3z- Tema COB [0 aB- | COB IO pa- | paboTel | paboOTHI
nen TOPCKOMN 604eii po-
nporpamMMe | rpamme
1 | Teopusi XUMHYECKOr0 CTPOECHHS OPraHUYe- 3 3
cKkux coenquHenui. Ilpupoaa xumu4eckux
cBsi3el
2 | YraeBogopoabl 9 9 1
2.1 IlpenenbHbIE YTIEBOAOPOIBI — AJTKAHBI 2 2
2.2 HenpenenbHbIE YTI€BOJOPOIbI (AJIKEHBI, 4 4 1
QJIKaJIMEeHbI U aJIKUHBI)
2.3 Apensl (apoMaTHYECKHE YTIEBOIOPOIbI) 1 1
2.4 TlpupoiHble HICTOUHUKH U NIepepadoTKa 2 2
YTJIEBOAOPOIOB
3 | Kucaopoacoaep:kaiiue opraHu4eckue co- 11 11 2
eTMHEeHHUs!
3.1 Criuptsl U (eHOIBI 3 3
3.2 Anbaeruzsl, KETOHBI M KApOOHOBBIE KHCIIO- 3 3 1
TBI
3.3 CnoxHuble 3¢upsl. XKupbl 2 2
3.4 YrneBosl 3 3 1
4 | A3oTcoaep:kaiiue OpraHuvYecKue coeHHe- 5 5
HUsI
5 | Xumus nojJmMepoB 6 6 1
Pe3epB 1 -
HTroro 35 34 3

TemaTHueckoe INIAHUPOBAHHUE C ONIpeaC/ICHUEM OCHOBHBIX BUA0B yqeﬁﬂoﬁ HEATECJIbHOCTH




HanmeHoBaHMe pa3/e/ioB U TeM.
Conepxanue o reMam

XapaKkTepucTHKA OCHOBHBIX BHJI0B JeSITEJIbHOCTH
yY4eHuKa

Tema 1. Teopusi XMuMHYECKOT0 CTPOEHMSI OPraHuYecKuX coeaquHennid. [Ipupona xummyecknx

cBa3eil (3 yaca)

[Ipeamer opraHM4ecKo XUMHH.
Teopus XUMHUYECKOTO CTPOCHHUS Op-
TFaHUYECKUX BELIECTB.

OOBACHATDH, IOYEMY OPraHMUYECKYIO XMMHUIO BBIIEIHUIIH B
OTZEJIbHBIN pa3Jesl XUMHUU.

IIepeuncnaTs OCHOBHBIE MPEAIIOCEUIKM BO3HUKHOBEHHUS
TEOPUU XUMHUYECKOTO CTPOCHUS.

Pa3nmuyath Tpy OCHOBHBIX THIIA YIJIEPOJIHOIO CKEJIETA: Pas-
BETBJICHHBII, HEPA3BETBICHHBIN U IUKINYECKHM.

CocrossHue QJICKTPOHOB B aTOMC.
9J'IeKTp0HHa$I npupoaga XuMHYCCKHUX
CBs3CH B OpraHN4YCCKHUX COCIUHC-
HHUAX.

PaznuuaTh MOHATHS «AJIEKTPOHHASI 000JI0UKa» U «IJICK-
TPOHHAs! OPOUTAIIBY.

N300pakaTh 31€KTPOHHBIE KOH(PUTYpaLIUU aTOMOB 3JIe-
MEHTOB 1-TO 1 2-T0 NEPUOJIOB C TOMOUIBIO MIEKTPOHHBIX U
rpaduUecKuX MEKTPOHHBIX hopMyn. OOBIACHATH MeXa-
HHU3M 00pa3oBaHusl © 0OCOOCHHOCTH CUTMa- U IU- CBS3EH.

Knaccudukanus opraHHuecKux co-
eauHeHul. Bxoonoe mecmupoea-
Hue.

Omnpenenars NpuHaAIEKHOCTh OPTaHUYECKOTO BELLIECTBA K
TOMY WJIM HHOMY KJIacCy IO CTPYKTYpHOU dopmyine. Omn-
peneATh HaJlM4ue aTOMOB YIJIEpOa, BOLOPOAA U XJI0pa B
OpraHWYECKHUX BEIIECTBAX.

Tema 2. YriieBogopoasl (9 4acon)

QHGKTpOHHOC H IPOCTPAaHCTBCHHOC
CTPOCHUC AJIKAHOB. I'omonoru n
HN30MCPbI AJIKAHOB.

OOBSICHATH IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AJIKAHOB
Ha OCHOBE MpEJICTaBIEeHUI 0 THOpUAN3auu OpOuTaIei
aToMa yriepoJa.

M3roraBimBaTh MOJEIN MOJIEKYJ AJIKAHOB, PYKOBOJICTBY-
SICh Teopneﬁ XUMHUYCCKOI'0 CTPOCHHUA OPraHNM4YCCKUX BEC-
mects. OTIMuYaTh TOMOJIOTH OT n30MepoB. Ha3piBath anka-
HBI 10 MEKYHAPOJAHOU HOMEHKJIATYPE.

MeraH — npocTenii npeacTaBu-
TeJb aIKaHoB.OQ6opydosanue
«Touku pocmay

CocTaBiATh ypaBHEHUS XUMHUECKUX PEAKIIUNA, XapaKTepH-
3YIOLIUX XMMUYECKHE CBOMCTBA METaHA U €r0 T'OMOJIOTOB.
Pemarp pacuérHble 3a1a41 Ha BBIBOJI (DOPMYJIBI OpraHuye-
CKOI'0 BEIlleCTBA

HenpenenbHubie yriaeBogopoasl.
AJIKEHBI: CTPOCHHE MOJIEKYJI, TOMO-
norus u uzomepus. [lonyuenue,
CBOMCTBA U IPUMEHEHNE AIIKEHOB.

OOBACHATH MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJIBI ITH-
JIeHa Ha OCHOBE IPEJICTaBICHUI 0 THOpUIN3allii aTOMHBIX
opburaneit yrnepoaa. M3o6paxarb CTpyKTypHbIE (hOPMYJIbI
QJIKEHOB U UX U30MEPOB, HA3bIBaTh AJIKEHBI 10 MEXK/IyHa-
POZHOM HOMEHKJIAType, COCTABIISATh (POPMYIIbI AJIKEHOB MO
ux Ha3BaHUAM. COCTaBIATh YpaBHEHUS] XUMUYECKUX peak-
LIMH, XapaKTEPU3YIOUIMX XMMHUUECKHUE CBOMCTBA aJIKEHOB.

Ilpakmuueckasa paooma 1 «Ilony-
YEHUE 3TUJICHA U OIBITHI C
HUM».Q60opydosanue «Touxku poc-
may

HonyanL OTHUJIICH. I[OKBBBIBB.TB HerCI[CJ'ILHLII\/'I XapaKTep
9TUJICHA C ITIOMOIIBIO KauyeCTBECHHOM PCaKMu Ha KpaTHBIC
CBsI3H.

AJKanueHsl.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKLINN, XapaKTepH-
3YIOLIMX HENPEIEIbHbIN XapaKTep alKagueHOB.

AI_IeTI/IJ'IeH 1 €ro roMoJIOrH.

OOBACHATH SP-THOPUIU3ALMIO U TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYIIbI all€TUJICHA, HA3bIBaTh TOMOJIOTH alle-
THJICHA 110 MEXKIYHAPOJHOM HOMEHKIIATypE, COCTABIIATh
YPaBHEHUS PEAKLMM, XapaKTEPU3YIOIIUX XUMHUECKUE
CBOMCTBA alleTUJICHA




10 Bbenzoun u ero romonoru. CoiictBa | OOBICHATD AJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE

OeH30J1a ¥ €er0 TOMOJIOTOB. MOJIeKyJIbl OeH301a. M300paxarh CTPyKTYpHYIO GOpMYILy
oenszona nByms criocodbamu. OOBACHSITH, KaK CBOWCTBA OCH-
30J1a 00YCIIOBJIEHBI CTPOCHUEM €T0 MOJICKYJIBL.
CocTaBisATh ypaBHEHUs PeaKkLnii, XapaKTepPU3YIOIIUX XU-
MHUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB

11 [IpupoaHbIE HICTOYHUKH YIJIEBOAO- | XapaKTepU30BaTh COCTaB IPUPOIHOTO ra3a U MOMYTHBIX
ponos. IlepepaboTka HETH. He(TSHBIX Ta30B. XapaKTEPU30BaTh CIIOCOOBI IEPepadOTKH

He(Tu. OOBACHATH OTIMYNE OCH3MHA MTPSIMON NTEPETOHKHU
OT KpEeKUHI-0eH31Ha

12 Koumponvnasa paooma 1 no remam | OBiajieBaTh HaBbIKaMH KOHTPOJISI U OIIEHKH CBOEH JIesI-
«Teopust XMMHUECKOTO CTPOCHHUSI TEIbHOCTH, YMEHHE NPEABUAECTh BOZMOXKHbIE MOCIEICTBUS
OPTraHUYEeCKUX COCTMHEHUI», «YT- | CBOMX JIEUCTBUIA
JIEBOJIOPOABI».

Tema 3. Kuciopoacoaep:xamue oprannyeckue coennnenus (11 yacon)

13 OnHoaTtoMHEBIe MpeesibHbIe ciup- | MI300paxars 001yt GopMyy 0IHOATOMHBIX IPeAeIbHBIX
TBI. Ho)‘[yquI/[e’ XUMUYECKHUE CBOM- CIIMPTOB. OOBSICHITD 06pa3013aHHe BOI[OpOI[HOﬁ CBSI3U U €€
CTBA ¥ MPHMEHEHHE OHOATOMHBIX | BIIHSHHC Ha (PU3HYCCKUE CBOICTBA CIIUPTOB.

TpE/IEIbHBIX CIINPTOB. CocTaBisTh CTPYKTYpHBIE (hOPMYJIBI CIIUPTOB U HX H30Me-
POB, Ha3bIBaTh CIIUPTHI 110 MEXTYHAPOJHONH HOMEHKIIATYpE.
OOBACHATH 3aBUCUMOCTH CBOMCTB CIIUPTOB OT HAJIMYUS
¢dbynkunonansHo# rpynmnsl (-OH).CocTaBisaTs ypaBHEHUsS
peaxiuii, XapakTepu3yIOLIMX CBOMCTBA CIIUPTOB U UX IMPU-
MEHEHHe. XapaKTepu30BaTh GU3UOIOTHUECKOE AEHCTBUE
MeETaHoJja U 3TaHoJIa.

14 MHOroaroMHbI€ CIIUPTHI CocTaBiTh ypaBHEHUS PEAKIUI, XapaKTEPU3YIOLINX CBOM-
CTBa MHOTOATOMHBIX CIIUPTOB, U IPOBOJIUTH KAUECTBEHHYIO
peaKuo Ha MHOTOATOMHbBIE CIIUPTHI.

15 ®deHoubl U apoMaTHdeckue cnupThl. | OOBSICHATH 3aBUCMMOCTb CBOMCTB (DeHOJa OT CTPOECHHUS €T0

Pyéerrcnoe mecmuposanue. MOJIEKYJIbI, B3AUMHOE BIIMSIHUE aTOMOB B MOJIEKYJIE Ha
npumepe peHona. CocTaBiIsITh ypaBHEHUs peakLni, Xapak-
TEPU3YIOIINX XUMHUYECKHE CBOMCTBA (heHoIa

16 Kap6onusnbHble cOeTUHEHUS — CocTtaBnath (HOpMyIbl HK30MEPOB M TOMOJIOTOB ajibJAETUIOB
anpJeruibl U KeToHbl. CBOMCTBA M | M Ha3bIBATh UX IO MEXIyHapoIHOW HOMeHKIaType. O0b-
MIPUMEHEHUE aJIbJIETH/IOB. SCHATH 3aBUCUMOCTh CBOWCTB aJIbJIETHIOB OT CTPOEHUS MX

GbyHKUIMOHATBHOM rpynmnbl. [IpoBOINTH KaueCTBEHHBIE pe-
aKuuu Ha anpaerupl. CocTaBlATh ypaBHEHUS PEAKIIHiA,
XapaKTepU3YIOLIUX CBOWCTBA aJIb/IETHJIOB.

17 KapOoHoBbIE KUCTOTHI. XUMUYE- CocraBisith (HopMysIsl HK30MEPOB U TOMOJIOTOB KapOOHOBBIX
CKH€ CBOMCTBA U MPUMEHEHHUE OJ1- | KUCJIOT U Ha3bIBaTh UX MO MEXAYHApOAHONH HOMEHKIIAType.
HOOCHOBHBIX IIpe/IebHbBIX Kap0o- OOBACHATH 3aBUCUMOCTH CBOMCTB KAPOOHOBBIX KUCIIOT OT
HOBBIX KUCIOT.Od0opydosanue Hanmnuus ¢pyHknuonansHou rpynmnsl (-COOH). CocTaBasTs
«Touku pocmay YpaBHEHHSI PEaKIMH, XapaKTepHU3YIOLINX CBOHCTBA KapOo-

HOBBIX KHUCJIOT.

18 Ilpakmuueckaa paboma [Tonydars yKCYCHYIO KUCIIOTY M I0Ka3bIBaTh, YTO 3TO Be-
2«llomydenue u cBoiicTBa KapOo- IIECTBO OTHOCHUTCS K KJIaccy KUCIOT. OTInYaTh MypaBbH-
HOBBIX KUCJIOT».Q00pydosanue HYIO KUCIIOTY OT YKCYCHOM C TOMOIIbI0O XUMUYECKUX PEaK-
«Touku pocmay LAH.

19 CroxHble 3(upsbI. CoctaBisTh ypaBHEHHUs peakluii aTepudruKanum
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20 | 8 | XKupsl. Morouue cpencraa. OOBsCHATH OHONOTHYECKYIO poJib kHupoB. CobronaTh npa-
BIJIa OE€30I1aCHOTO OOpAIIeHHUs CO CPEICTBAMH OBITOBOM
XUMHUHU

21 9 | YraeBoasl. ['moko3a. Onurocaxa- | OOBACHATH OHMOJIOTHYECKYIO POJIb TIIOKO3bI. [IpakTnyecku

puabl. Caxaposa JIOKa3bIBaTh HATMYUE (PYHKIIMOHAIBHBIX TPYIII B MOJIEKYJIe
TJIFOKO3BI.

22 | 10 |Ilomucaxapuasl. Kpaxman. Lemtto- | OOBsACHATH, KaK CBOMCTBA caxapo3bl CBSI3aHbI C HATMYUEM

J03a (bYHKIMOHATIBHBIX TPYIII B €€ MOJIEKYJIe, U Ha3bIBaTh 00-
JIACTU IPUMEHEHUs caxapo3bl.
CocTaBiATh ypaBHEHUS PEAKIUI, XapaKTEPU3YIOLINX CBOM-
CTBa Caxapo3bl.

23 | 11 | Ipakmuueckasn paboma CocTaBisATh ypaBHEHUS PEaKLUUi TUAPOIIN3a Kpaxmania v
3«Penieuue IKCIICPUMCHTAJIbHBIX MMOJIMKOHJACHCAIIM MOHOCAaXapua0B. HpOBOL[I/ITL Ka4dyeCT-
3aJ1a4 Ha MOJIy4Y€HHUE U pacro3HaBa- | BEHHYIO PCAKIUIO Ha Kpaxmall
HUE OPTaHUYECKUX Be-
uecTB». Qoopyoosanue « Touku
pocmay
Tema 4. A3oTcoaepxaniue opraHuieckne coeinHeHus (5 yacos)

24 | 1 | Amunbsl.Obopyoosanue «Touku | CocTaBisATh YpaBHEHMsI peakLUid, XapaKTEPU3YIOLIUX CBOM-
pocmay CTBA aMHHOB.

25| 2 | AmuHOKuCIOTHL. benku. OOBSCHATH 3aBUCUMOCTH CBOHCTB aMUHOKHCIIOT OT CTpOe-

HUS UX QYHKIMOHANBHBIX Tpynn. Ha3piBaTh aMMHOKHUCIIO-
ThI 110 MEKTYHapOJHOM HOMEHKJIAType U COCTaBJIATh ypaB-
HEHMsI PeaKIMi, XapaKTepU3YIOLINX UX CBOUCTBA.
OOBACHATH OMOJOTMYECKYIO POJIb OETIKOB M UX IpeBpallie-
HUil B opranusme. [IpoBoAMTh IIBETHBIE PEAKIIMU Ha OCJIKH.

26 | 3 | Azorcozmepxamue rerepouukinye- | OObSICHATH OHOIOTHYECKYIO POJIb HYKIEUHOBBIX KHCIIOT.
ckue coeauHeHus. HyxknenHoBble
KHCJIIOTBHI.

27 | 4 | Xumus U 37J0pOBbE YeIOBEKa. ITosp30BaThCA MHCTPYKLUEN K JIEKAPCTBEHHBIM IIpenapa-

TaMm.

28 | 5 | Konmponvnasa paboma 2no remam | OBnajzieBaTh HaBbIKAMHU KOHTPOJISI U OIICHKU CBOEH Jesi-
«Kucnopoaconepxaiue opranuue- | TEIbHOCTH, YMEHUE MPEIBUIETh BO3MOXKHBIE NIOCIIEICTBUS
CKHE€ COeIMHEHUs», «A30TCOIED- CBOMX JICUCTBHI
JKalllue OpraHNYECKNEe COeJUHE-

HUS.
Tema 5. Xumus nojsimmepos (6 4acos)

29 1 | Cunrernueckue nonumepsl. Kon- 3anuchIBaTh YpaBHEHUS PEeaKLMN TOJIMMEpU3aluu. 3anu-
JCHCAITMOHHBIC ITIOJIMMCPHI. Ileno- ChIBAaTb YPAaBHCHUA pealcunﬁ ITIOJIMKOHACHCAIINHU.

J1aCThI.

30 2 | HarypanbHnblil kayuyyk. CuHTeTHYe- | 3alUChIBATh YPAaBHEHUS PEAKIUil MOIMMepU3alnu. 3anu-
CKHE Kay4yKH. ChIBaTh YPAaBHEHHUs peaKLUi MOJUKOHICHCALMH.

31 3 | CuHrerudeckue BOJOKHA. 3anuchIBaTh YpaBHEHUS PEAKIIMN OJIUMEPHU3ALUH.

32 | 4 | Ipakmuueckasn paboma Pacnio3HaBaTh OpraHuyecKkue BEIIecTBa, UCIOIb3Ys Kaue-
4«PacrozHaBaHMe IJIACTMAcC U BO- | CTBEHHBIE PEaKLIUH
JIOKOH.

33 | 5 | Oprannyeckas XUMHUsl, YETIOBEK U ®opMHpOBaTE TOTOBHOCTH CJIEI0BATH HOPMaM IPUPOJIO - U

IIPUPOJA.

3HOpOBBCC6CpCFaIOH_ICFO IIOBCACHHUA.
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34

cy xumuu 10 kiacca.

IInanupyemMble pe3yJbTaThl H3yYeHHS FJIEKTHBHOIO Kypca

JIN4YHOCTHBIE Pe3yJbTAThl OCBOCHUS 3JIEKTHBHOI0 Kypca
JInuHocTHBIE pe3yJbTaThl B chepe OTHOLIEHHIT 00y4alomuXxcs K cede, K CBOeMYy 3/10POBbIO,
K MO3HAHUIO ceds:

—  OpHEHTaIMsI 00YJaloUMXCsl Ha JOCTIKEHHE JIMYHOTO CUACThs, PeaTu3aI[Hi0 TO3UTUBHBIX
JKU3HEHHBIX TEPCIEeKTUB, WHUIUATHUBHOCTh, KPEATHMBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOTIPEAEIICHUIO, CIOCOOHOCTh CTaBUTh L€ U CTPOUTH KU3HEHHBIE TJIaHbI;

— TOTOBHOCTb U CHOCOOHOCTH OOecrneuuTh cebe W CBOMM OJHM3KUM JOCTONHYIO JKU3Hb B
MPOLECCE CAMOCTOSITENIBHOM, TBOPYECKOM U OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH OOYyYaroluXcsi K OTCTAaMBaHUIO JUYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHEHUS, TOTOBHOCTh M CIIOCOOHOCTH BBIPaOaTHIBaTh COOCTBEHHYIO TMO3UIHUIO IO
OTHONICHHUIO K OOIIECTBEHHO-TOJIUTUYECKUM COOBITUSIM MPOILIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HAHHUS U OCMBICIIEHUSI HCTOPUH, TyXOBHBIX IIEHHOCTEH U JOCTHKEHUI Hallel CTpaHbl;

— TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl K CaMOPa3BUTHIO U CAMOBOCHHUTAHUIO B
COOTBETCTBUHM C OOIICUEIIOBEUECKUMH IICHHOCTSAMH M HJealaMH T'PaXXJTaHCKOTO OOIIEeCTBa,
NOTPEOHOCTh B PU3NYECKOM CAMOCOBEPIICHCTBOBAHHUH, 3aHATHUSIX CIIOPTUBHO-03/10POBUTEIHHON
JeSITEIIbHOCTBIO;

— TpUHATHE M peanus3alus IEeHHOCTeH 3I0poBOro M Oe3omacHOro oOpas3a KHU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (U3MUYECKOMY U
MICUXOJIOTHYECKOMY 3/10POBbIO;

—  HEeNpUsITHE BPEAHBIX IPUBBIYEK: KYPEHHUs, YIIOTPEOIEHHS aJIKOTr0JIsl, HAPKOTHKOB.
JInuHOoCTHBIE pe3yJbTaThl B cpepe oTHOMIEeHUH o0yyarommxcs K Poccnu kak k Ponnne
(OteuyecTBY):

—  poccuiicKasi WICHTUYHOCTh, CHOCOOHOCTh K OCO3HAHMIO POCCUHCKOW HMIECHTUYHOCTH B
MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH K MCTOPHUKO-KYJIbTYPHOH OOILIHOCTU
poccuiickoro Hapoja u cyaboe Poccun, maTpuoTH3M, FOTOBHOCT K CiIy>keHUI0 OTedecTBy, ero
3aIUTE;

— YBa)XXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepel PoamHoi, ropmocTtu 3a
CBOM Kpa#, cBOW PoauHy, mpouuioe W HacTOSIIEe MHOTOHAMOHAJIBHOrO Hapoma Poccuwm,
yBa)KE€HHE K rOCyJapCTBEHHBIM CUMBOJIaM (rep0, (iar, TMMH);

— (opMHpoBaHHE YBaXEHUS K PYCCKOMY S3bIKYy KakK TIOCYJapCTBEHHOMY SI3bIKY
Poccuiickoit Penepanyy, SBISIOIIEMYCS OCHOBOM POCCUHCKONM HMIEHTUYHOCTH M TIJIABHBIM
(akTOpOM HALIMOHAIBHOI'O CAaMOONPE/CIICHNUS;

— BOCHHUTAHHME YBaXEHHUS K KyIbType, S3bIKaM, TPAAULIUSIM M OObUasM HapOJOB,
npokuBaronux B Poccuiickoit @enepannm.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHI 00y4alOIUXCs K 3aKOHY, FOCy1apcTBY U K
rPasKIaHCKOMY 001eCTBY:

—  TPaXJaHCTBEHHOCTb, TIPAKJAHCKas IO3ULMUS AaKTUBHOIO M OTBETCTBEHHOIO 4JI€HA
pOCCUICKOro OOIIeCTBa, OCO3HAIOUIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa M OOS3aHHOCTH,
YBA)XXAIOIIETO0 3aKOH M  IPaBONOPSAOK, OCO3HAHHO IPUHHUMAIOLIEr0  TPagUIMOHHBIE
HaI[MOHAJbHBIE U OOIIEYeIOBEYeCKHE TYMaHUCTHUECKHE M JIEMOKpaTHYeCKHE IIE€HHOCTH,
TOTOBOT'O K YYaCTHIO B OOILIECTBEHHOM KHU3HH;

— TpHU3HAHME HEOTYY)KIa€MOCTH OCHOBHBIX TMpaB U CBOOOJ 4YelOBEKa, KOTOpbIE
NPUHAAISKAT KAKAOMY OT POXKICHHS, TOTOBHOCTh K OCYILIECTBICHHMIO COOCTBEHHBIX IPaB H
CcBOOOJI 0€3 HapylieHus TMpaB M CBOOOJ JPYrux JIMIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC
npaBa U CBOOO/IbI YEIOBEKA M I'pakJaHMHA COTJIACHO OOIIETIPU3HAHHBIM MPUHIUIIAM U HOpMaM
MEXIYHApOJHOTO Mpasa U B cooTBeTcTBUM ¢ KoHcTuTymen Poccuiickont denepanuu, npaBoBas
Y TIOJIMTUYECKAs TPAMOTHOCTB;
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—  MHpOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HayKH |
OOILIECTBEHHON MPAKTUKHU, OCHOBAaHHOE Ha JMajore KyJibTyp, a TakkKe pas3IudHbIX (opM
0O0IIECTBEHHOTO CO3HAHUSI, 0CO3HAHHE CBOETO MECTA B TIOJIHUKYJIBTYPHOM MUPE;

—  UHTepUOpH3alMs LIEHHOCTEeH JAEMOKpPATHH U COLMATbHOW COJMAAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOLLICHUI B IPYIINE WIN COLMATIbHON OPraHU3aLNK;

— TOTOBHOCTh OOy4aroUIMXcsi K KOHCTPYKTHMBHOMY YYacTHIO B MPHUHSATHH pPELICHUH,
3aTparuBarominx HMX IpaBa WU HHTCPEChI, B TOM UYHUCJIC B PA3JIMIHBIX (1)0pMax O6HICCTB€HHOI>1
caMOOpraHu3allii, CaMOYTIPaBICHHs, OOIIECTBEHHO 3HAUUMOI 1€ TebHOCTH;

— MPUBCPKCHHOCTE HJACAM HWHTCpHAIMOHAIM3Ma, I[p}I)K6I)I, PaBCHCTBA, B3aMMOIIOMOIIN
HApOJOB; BOCIUTAHHE YBAXUTEIHLHOTO OTHOIIEHUS K HAIMOHAJIHLHOMY JIOCTOMHCTBY JIFOJIEH, HX
YyBCTBaM, pCIUTHO3HbIM y6C)KII€HI/ISIM;

— TOTOBHOCTh OOYyYarOHIMXCS MPOTHBOCTOSTH HACOJOTHH HKCTPEeMH3Ma, HaIlMOHAIH3Ma,
KceHO(OOUH; KOPPYNIUH; TUCKPUMHHAIIMA TI0 COIMAIBHBIM, PETUTHO3HBIM, pPaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COIIHMAILHBIM SIBICHUSM.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIECHHIT 00YUYAIOLIUXCH ¢ OKPYKAIOLIIUMH JIOAbMH:

— HpPaBCTBEHHOE CO3HAHUE U TIOBEJICHHWE HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX
HeHHOCTef/'I, TOJICPAHTHOTO CO3HAHWA W IOBCACHUA B IOJUKYJIBTYPHOM MHUPC, TOTOBHOCTH U
CIIOCOOHOCTH BECTH IUAJIOT ¢ IPYTMMHU JIIOJIbMH, IOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh
06H.II/IG LEJI U COTPYAHUYATD AJId UX JOCTHUIKCHUS,

— TpHUHATHE  TyMaHUCTHMYECKMX  IIEHHOCTEH,  OCO3HAaHHOE,  YBWXKUTEIBbHOE W
100poXkKeNnaTenbHOe OTHOIIEHNE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

—  CIOCOOHOCTH K COIEPEKUBAHUIO M (POPMUPOBAHKE MTO3UTUBHOTO OTHOIICHUS K JIIO/SIM, B
TOM YHCJIC K JIMIOaM C OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbS W WHBAJIINIAM, 6Cp€)KHO€,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (PU3MYECKOMY M MCHUXOJOTMYECKOMY 370POBBIO
JpYTuX JIO/IeH, YMEHHE OKa3bIBaTh MEPBYIO MTOMOIIb;

— (opMupoBaHHE BBIpAXEHHOW B IOBEACHUM HPABCTBEHHOH MO3WIMU, B TOM YHUCIE
CIIOCOOHOCTH K CO3HATEIBbHOMY BBIOOPY 100pa, HPABCTBEHHOTO CO3HAHUS M TIOBEACHUS HA
OCHOBE YCBOEHHs OOIIEUeNIOBEUYECKUX LIEHHOCTEW M HPABCTBEHHBIX UYBCTB (YECTH, J0JTa,
CIIPaBEUTMBOCTH, MIJIOCEPIUS U JIPYKETIO0H);

— pa3BUTHE KOMIIETEHIIUI COTPYIHHUYECTBA CO CBEPCTHHKAMH, JETbMH MJIIAJIIIETO
BO3pacTa, B3pOCIBIMM B  00Opa3oBaTelIbHOM,  OOIIECTBEHHO  TMOJE3HOW,  ydeOHO-
HCCIIeIOBATENHCKOM, MPOSKTHON U APYTUX BHUJAX JIEATEIHHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHIT 00yUYAIOIIUXCH K OKPY:KA0IIEMY MHPY,
sKMBOM NMPHUPOJE, XYA0KECTBEHHOH KYJIbType:

—  MHpOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHSl  HAYKH,
3HAUUMOCTH HAayKH, TOTOBHOCTh K HayYHO-TEXHUYECKOMY TBOPUYECTBY, BJIaJICHHE JOCTOBEPHOM
uH(popMaluel 0 MEepPeloBBIX JOCTHKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW HAyKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO, B TOM 4YHCJIE CaMOOOpa3oBaHHWIO, Ha
MPOTSKEHUH BCEW KU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMpEephIBHOMY OOpPa30BaHUIO Kak
YCJIOBHIO YCTICTITHON MPO(PECCHOHATBHON U 00IIIECTBEHHOM JIeATeTLHOCTH;

—  DKOJIOTMYECKas KyJbTypa, OepeXHO€ OTHOLICHHs K POJHON 3emiie, HPUPOIHBIM
OorarctBam Poccum ¥ Mupa; NOHMMaHUE BIMSHHS COLUMAIBbHO-DKOHOMHUYECKHX IMPOLECCOB Ha
COCTOsAHUC HpHpOI{HOﬁ n COL[I/IaJ'IBHOI‘/JI Cpeabl, OTBCTCTBCHHOCTb 3a COCTOSHHC IIPUPOIHBIX
pECYPCOB; YMEHHUS M HABBIKM DPAa3yMHOI'0 NPUPOIONOIB30BAHUS, HETEPIIUMOE OTHOLIEHUE K
NEUCTBUSAM, MPHUHOCAIINM BpEeA JKOJIOTUM;, TPUOOPETEHHE OIMbITa SKOJOrO-HAMPABICHHOM
NeSITeITbHOCTH;

— OCTETHYECKOE OTHOMIEHHs K MHpPY, TOTOBHOCTH K JCTETHYECKOMY OOYyCTPOMCTBY
COOCTBEHHOTO OBITA.

JInuHocTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4alOIHUXCs K ceMbe H POAUTENIAM, B
TOM YHCJIe OATOTOBKA K CeMEMHOM "KU3HU:
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— OTBETCTBEHHOE OTHOIIEHHE K CO3JaHUI0 CEMbM HAa OCHOBE OCO3HAHHOI'O IPHUHSATHS
IIEHHOCTEH CEMEHOM KH3HU,

—  TIOJOXWTENBHBIM  00pa3 CeMbH, pOJUTEIHCTBA (OTIOBCTBA W  MaTEpUHCTBA),
WHTEPUOpU3AIS TPAAULMOHHBIX CEMEMHBIX IIEHHOCTEM.

JInuHoCTHBIE pe3yJbTaThl B chepe OTHOLIEHHSI 00y4YAIOIIMXCS K TPYAY, B cepe connaib-
HO-)KOHOMHYECKHMX OTHOLICHUIA:

— yBaXeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEH
COOCTBEHHOCTH,

—  OCO3HaHHBIUA BbIOOP Oynyiiel npodeccuu Kak MmyTh U Croco0 peanu3aluu coOOCTBEHHBIX
JKU3HEHHBIX IJIaHOB;

— TOTOBHOCTh OOYy4YalOmMXCSl K TPYIOBOH NPOPECCHOHATBHON IESATEIBbHOCTH Kak K
BO3MOXKHOCTH ~ y4aCTHsl B  PEIICHUHM  JUYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
oOLIeHalMOHAIBHBIX MPOOJIEM;

—  TOTPeOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIOISAM TPyIa, TPYIOBBIM JOCTHKEHUSM,
OOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOLIEHHWE K pa3HbIM BHIAM TPYAOBOM
JIeSATEIbHOCTH;

— TOTOBHOCTh K CamMOOOCIYKMBaHUIO, BKJIIOYas OOY4YEHHE M BBINOJIHEHUE JOMAILIHUX
00s13aHHOCTEH.

JInyHOCTHBIE pe3ybTaThl B chepe PU3HUECKOro, ICUXO0JT0THYECKOro, CONMATBHOIO U aKa-
AEeMHYECKOro 0,1aronoy4usi 00y4ammxcs:

—  (usnueckoe, SMOILIMOHAIBHO-TICUX0JIOTUYECKOE, COLIMATILHOE Onaromnoisydne
o0OyJaromuxcsi B )KU3HU 00pa30BaTEeIbHOM OpraHU3aliH, OIIYIIEHHWE JAETbMU OE30MaCHOCTH U
MICUXOJIOTHYECKOro komgopra, UHPOPMAIIMOHHOM 0€3011aCHOCTH.

MeTanpeamMeTHblie pe3yJabTAaThl 0CBOEHHS JJIEKTHBHOIO0 Kypca
MeranpeamMeTHbIe pe3yIbTaThl OCBOSHUSI OCHOBHOM 00pa30BaTEIILHON MPOrpaMMbl TIPEICTaBIIC-
HBI TpeMs IpyNIaMy YHUBEpCANbHbIX yueOHbIX neiictuit (YVY ).
1. PeryasiTuBHbIE YHHBepcaJbHble yueOHbIe JelcTBUS
BoinycKHUK Hay4uTCH:

—  CaMOCTOSITENIbHO ONPENENATh IeNM, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU, MO KOTOPBHIM
MOJKHO OIIPENIEINTb, YTO LEJIb JOCTUTHYTA;

—  OIIEHMBaTh BO3MOXKHBIE MTOCIIEJCTBUS JOCTUKEHUS ITOCTABJIECHHOMN LENH B 1€ATEIbHOCTH,
COOCTBEHHOM JKM3HU M JKU3HU OKPYKAIOIIMX JII0JIel, OCHOBBIBAasICh Ha COOOPaKEHUSIX 3THKH U
MOpay;

—  CTaBUTh U (GOpPMYyIUPOBaTH COOCTBEHHBIE 33/ladyll B O0OPa30BATEIbHOW NEATENHHOCTH U
JKU3HEHHBIX CUTYaIHsX;

— OILICHMBAaThb pPECYpChl, B TOM 4YHCIE BpeMs M JApyrue HEMaTepHAIbHBIE PECYPCHI,
HeoOXO0UMBbIE JJIs JJOCTUKEHUSI TIOCTaBJICHHOM 11eMH;

— BbIOMpaTh TYyTh JOCTHXKEHHUS LeNH, IUIAHUPOBAaTh pEIICHHWE IOCTABICHHBIX 3aj1ad,
ONTUMU3HPYS MaTepHaJIbHbIE U HEMaTepUaIbHbIE 3aTPaThl;

—  OpraHu3oBBIBaTH J(PQPEKTUBHBII TOUCK PECYpCOB, HEOOXOIUMBIX ISl JAOCTH)KCHUS
IMOCTaBJICHHOM IICIIH;

—  COIOCTABJISITh MOJTYYEHHBIN pPe3ynbTaT AEATEIBHOCTH C IOCTABIEHHON 3apaHee LIETIbIO.

2. Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
BoinycKHUK HAy4YuTCH:

—  HCKaTh M HAXOJUTh 00OOIIEHHBIE CTIOCOOBI PEIICHHUS 3a7a4, B TOM YHCJIE, OCYIIECTBIIATh
pa3BepHYTHI HMH(POPMAIIMOHHBI TIOMCK M CTaBUTh Ha €ro OCHOBE HOBBbIE (y4eOHBIE H
MO03HABATEJIbHbIE) 3a/1a4H;

— KpUTHYECKH OILEHUBAaTh W WHTEPIPETUPOBATh HH(DOPMAIMIO C Ppa3HBIX MO3UIUH,
pacro3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNS B MH()OPMALIMOHHBIX HCTOUHUKAX;

—  HUCIOJIb30BaTh pa3IUYHbIE MOJIEIbHO-CXEMAaTUYECKUE CPEICTBA [UIsl IPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOIICHWH, a Takke MPOTUBOPEUYUM, BBIABICHHBIX B
UH(OPMAIMOHHBIX UCTOYHUKAX;
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—  HaXOAWTh U MPUBOIAUTH KPUTUUYECKHUE ApPTyMEHTHl B OTHOILUEHUHU JIEUCTBHUHI U CYXJIECHUM
JPYroro; CHOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUYaHUsIM B OTHOIICHUH
COOCTBEHHOTO CYXKICHHS, pACCMATPHUBATh UX KaK PECYpC COOCTBEHHOTO PAa3BUTHS;

—  BBIXOAWTH 32 PaMKH y4eOHOrO MpeAMeTa U OCYIIECTBISATH IeNEeHAINPABICHHbIN MOUCK
BO3MOXKHOCTEH JIJIs1 IIMPOKOI0 IEPEHOCA CPECTB U CIIOCOOOB IEHCTBUS;

—  BBICTpauBaTh MHANBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YYUTHIBASI OTPAHUYCHUS
CO CTOPOHBI APYI'MX YYACTHUKOB U PECYPCHBIE OIPAHUYCHHS;

—  MEHSATh U yJep>KUBATh Pa3HbIE MO3ULIMHU B TI03HABATEIIBHON €ATEIbHOCTH.

3. KoMMyHMKaTHBHbIE YHHBepPCAJbHbIE YUeOHbIE JeiicTBUS
BbInyCKHUK HAY4YUTCSH:

—  OCYILECTBJIATH JCJIOBYI0O KOMMYHMKALMIO KaK CO CBEPCTHHKAaMH, TaK U CO B3POCIIBIMU
(xak BHYTpH oOpa3oBaTelIbHON OpraHH3alluy, TaK U 3a €€ MpejesiaMu), MoJA0UpaTh MapTHEPOB
JUISL 1EJIOBOM KOMMYHUKALIUK MCXO/ U3 COOOPa)KEHUM pe3yJbTaTUBHOCTH B3aMMOJEWUCTBHUSA, a
HE JIMYHBIX CUMIIATUH;

— TIpU OCYILECTBIIGHUH TPYNIOBOH pPabOThl OBITH Kak PYKOBOJIUTENEM, TaK M YICHOM
KOMaH/Ibl B Pa3HbIX POJsiX (FeHepaTop Hed, KPUTUK, UCIIOIHUTEINb, BHICTYAIOMINMA, SKCIEPT U
T.1.);

—  KOOpIWUHHUPOBAaTh W BBINOJHATH pPabOTy B YCIOBHSX pEANTbHOrO, BUPTYAIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJIEHCTBUS;

—  Ppa3BepHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HCIOJIb30BaHUEM
aJICKBaTHBIX (YCTHBIX M MUCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(DIUKTOTEHHBIE CUTyallUM M MPeNoTBpaliaTh KOHGIMKTBL J0 UX
aKTUBHON (ha3bl, BBICTpauBaTh JAEJNOBYIO M 00pa30BaTEIbHYIO KOMMYHUKALMIO, H30eras
JUYHOCTHBIX OLIEHOYHBIX CYKJIECHUM.

IIpeaMeTHBIe pe3y/ibTaThl OCBOCHHUS JJIEKTHBHOIO Kypca
BeinyckHuK Ha 0230BOM YPOBHE HAYYHUTCSH:

—  packpbiBaTb Ha IMpUMEpax poJib XUMHUU B (POPMUPOBAHUU COBPEMEHHOM HAYYHOU
KapTUHBI MUpPa U B IPAKTUYECKOM ESITEIIbHOCTH YEJIOBEKa;

—  JIEMOHCTPUPOBAaTh Ha TMpPHUMEpPax B3aUMOCBSI3b MEXKAY XHUMHEH W  JIPYyTUMH
€CTECTBEHHBIMU HayKaMH;

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

— mnoHuMarh Qusudeckuii cmbicn [lepuoguueckoro 3akona [[.M. MenaeneeBa u Ha ero
OCHOBE OOBSICHITH 3aBUCHUMOCTh CBOWCTB XHMMHUYECKHUX 3JEMEHTOB M 0Opa30BaHHBIX HMU
BEILECTB OT DJIEKTPOHHOT'O CTPOEHHUS aTOMOB;

—  OOBSCHATH MPUYUHBI MHOTO0OpAa3usl BEIIECTB Ha OCHOBE OOIIUX MPEACTABICHUN 00 MX
COCTaBE U CTPOEHUU;

— TNPHUMEHATH IIpaBUJIA CUCTEMATUYECKOM MEXIYHAPOAHOW HOMEHKJIATYphl KaK CPEICTBa
pa3iaryueHus U UACHTU(UKALUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

—  COCTaBJISITh MOJIEKYJSIDHBIE U CTPYKTYpHbIE (OPMYJIbl OpPraHUYECKUX BEIIECTB Kak
HOcHUTeNe WH(GOpMAallMd O CTPOCHHUM BEIIECTBA, €r0 CBOMCTBAX M MPHHAJICKHOCTH K
ONPEJIETIEHHOMY KJIACCY COETMHEHM;

—  XapakTepu30BaTb OpPraHUYECKHE BELIECTBA II0 COCTaBY, CTPOCHUIO U CBOMCTBaM,
YCTaHaBIMBATh IPUYUHHO-CIICCTBEHHBIE CBA3U MEXAY JAHHBIMHU XAPaKTEPUCTUKAMU BEIIECTBA;

— MPUBOJUTH NPUMEPHl XUMHUYECKUX PEAKIUH, PACKPBIBAIOLIUX XapaKTepHbIE CBOWCTBA
TUMAYHBIX TPEJICTABUTENIEH KJIACCOB OPTaHMYECKUX BEIIECTB C IEIbI0 MX HACHTH(PUKAIMH U
00BsICHEHUS 00JIaCTH IPUMEHEHUS;

—  TNPOTHO3UPOBATH BO3MOXHOCTh IIPOTEKAHUS XMMHUYECKHX PEAKIMil Ha OCHOBE 3HAHWM O
TUTIAX XUMUYECKON CBS3H B MOJICKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CITIOCOOHOCTH;

—  HCHOJB30BaTh 3HAHHUS O COCTaBE, CTPOCHWH M XHMHYECKMX CBOMCTBaX BEIIECTB IS
0e30MacHOT0 MPUMEHEHUS B IPAKTHUECKOM eATeTbHOCTH;
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—  TPHUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOIB30BAHUS MPOIYKTOB MEpepadboTKu HEPTH H
NPUPOJHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COEAWHEHHH (MOJUATUIICHA, CHHTETHYECKOTO
KayuyKa, alleTaTHOrO BOJIOKHA);

—  TIPOBOJMTH OIBITHI IO PACIIO3HABAHHUIO OPTAaHWYECKHUX BEIIECTB: TIUICPUHA, YKCYCHOMN
KHCIIOTHI, HETIPEIeTbHBIX JKUPOB, TIIFOKO3bI, Kpaxmalia, 0ETKOB — B COCTABE MUIIEBHIX MTPOYKTOB
U KOCMETHYECKUX CPEJICTB;

—  BIAJETh MpPaBWIAMHU U TpueMaMu 0e30mMacHOi pabOThl ¢ XUMUYECKUMHU BEIIECTBAMU H
71a00paTOPHBIM 000PYIOBAaHUEM;

—  yCTaHaBIMBAaTh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU U CMEIICHUS] XUMUIECKOTO
pPaBHOBECHsI OT pa3IMYHBIX (DAKTOPOB C MBI OINPENCICHUS ONTHMAaJIbHBIX YCIOBHI
MPOTEKAHUS XUMHYECKHUX TIPOIECCOB;

—  TIPUBOJUTH MPUMEPHI THAPOIIU3a COJICH B TIOBCEHEBHOM KI3HH YEIIOBEKa,

—  TPUBOJUTH TPHUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX pEaKIUid B  TPUPOJIE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U JKU3HEACATEIBHOCTH OPTaHU3MOB;

—  TPHUBOJIUTH MPUMEPHl XUMHYECKHX pEaKIUd, PaCKPHIBAIOIIUX OOIMME XUMHYCCKHE
CBOWCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAILJIOB;

— TIPOBOAWTH pAacyeThl HA HAXOXKICHHE MOJCKYJIIPHOW (GOpMysBl YrieBoAOpoaa IIo
NPOJYKTaM CTOpaHHsl U MO €ro OTHOCUTEIILHOW IJIOTHOCTH W MACCOBBIM JIOJISIM 3JICMEHTOB,
BXOJISIINX B €r0 COCTaB;

—  BJAJCTh NpaBUJIaMHU OE30MACHOTO OOpAIICHUS C CIKUMH, TOPIOUYUMH M TOKCHYHBIMHU
BEII[CCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH;

—  OCYHISCTBISATh MOMCK XHMHYECKOH WH(POpPMAIMU I10 HA3BaHUSAM, HWICHTHU(PHKATOPAM,
CTPYKTYpPHBIM (pOpMYyJIaM BEIIECTB;

— KpUTHYECKH  OICHMBaThb M  HWHTEPIPETHPOBATh  XHUMHUECKYI0  HH(OpMaIHIo,
COJZIepKAIIYIOCS B COOOIIEHHSIX CPEACTB MAacCOBOM nH(popMmalmu, pecypcax MHTepHeTa, HaydHO-
MOMYJSIPHBIX CTaThSIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIETISX BBISBICHUS
OIIMOOYHBIX CYXICHUN U (POPMUPOBAHUS COOCTBEHHO IMO3HIINN;

—  TIPeICTaBIATh MYTH PEIICHHUs TIIOOANBHBIX MPOOJIeM, CTOSIIUX Tepe]] YeIOBEUECTBOM:
IKOJIOTHYECKUX, SHEPTETHIECKHX, CBIPHEBBIX, H POJIb XUMHUHU B PEIICHUH 3TUX MPOOIIEM.
BbinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYUHTHCS:

—  WIIIOCMPUpOBams HA NPUMepax CMAHOBIEHUe U IBOTIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCIOPUYECKUX IMANAX ee pa3eumusi;

—  UCNONb3068aMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKmMOo8 U YueOHO-
UCCNe008aMENbCKUX 3a0a4 NO U3VHEHUIO COUCMS, CHOCO006 NONYHeHUs U PACHO3HABAHUS
OP2AHUYECKUX 8eUjeCm8;

—  00vBsACHAMb NPUPoOOy U CROCOObL 0OPA30BAHUSL XUMUYECKOU CB3U. KOBAIEHMHOU
(nonsApHOU, HENOoNAPHOL), UOHHOU, MEeMALIU4ecKol, B000POOHOU — C Yelblo ONpeoeseHus
XUMUYECKOU AKMUBHOCMU 8eUjecmae;

YCMAaHABIUBAMb 2EHEMUUECKVIO C8513b MeAHCOY KAACCAMU OP2AHULEeCKUX elyecma 0Jisl 000CHO8A-
HUSL RPUHYUNUATBHOL 803MOICHOCMU NOJYYEHUs. OPSAHUYECKUX COeOUHEHULl 3A0AHH020 COCMAsa
U cmpoenusL,

- YCMAaHasnueams 83auMOCeA3U MeHcoy hakmamu u meopuetl, NPULUHOU U C1eOCMEUuem npu
auanuze npoOIEeMHbBIX CUMyayuti U 060CHOBAHUU NPUHUMAEMBIX PEUEHUIl HA OCHOBE XUMUYECKUX
3HAHUL

YYEBHO - METOAUWYECKHUE OBECIIEYEHUE

1. Xumwst. 10 kimace / T.E.Pymsurtuc, ®.I".®@ensaman. — M.: [Ipocseruenue, 2020. - 224 c.
2. Papeuxuit A.M. Konrponbshbie pabotsl o xumuu B 10-11 kimaccax: mocobue aist yuurtens. —
M.: Ilpocsemenue, 2006. — 96 c.

3.Mapmanosa I'.JI. 500 3agay no xumuu. 8-11 kimacc. — M.: U3nar-mkoma, 2000.
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4.T'apa H.H. Xumus: ypoku B 10 ki1.: mocodue mis yuutens.—M.: [Ipocsemenue, 2008. —11 ¢

5.Koaudukarop sneMeHTOB cofepxaHus U TpeOOBaHUM K YPOBHIO TOATOTOBKH BBITYCKHU-
koB Xl kaccoB 0011e00pa3oBaTeIbHBIX YUPESKICHUH EAMHOTO TOCYIapCTBEHHOTO YK3aMeHa

o xumuun 2021 roga, ®UIIN, 2021.

6.CriermuduKanyst KOHTPOJIBHBIX U3MEPHUTEIBHBIX MAaTEPHAJIOB €AMHOTO TOCYJapCTBEHHO-

ro sk3amena 2021 rozga mo xumuu, ®UIIN, 2021.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
1.Ta6nuywr: cepust cripaBOYHbBIX TaOIHI IO XUMUH:
«[lepuonnyeckas cucremMa xumuueckux anemeHToB .M. MenneneeBay,
«PacTBOpUMOCTH COJIEH, KHCIOT U OCHOBAHUH B BOJIEY,
«INEKTPOXUMHUYECKUH Psii HAIPSYKEHUN METaLIIOBY.
2. Yuebno-npakmuueckoe u yueono-naoopamopnoe 00opyoosanue:
1.HarpeBarenu i mpoOUpoK — 15 mT.
2.banst koMOMHUpPOBaHHAas J1abopaTOpHasl.
3.HarpeBarenu nsst koad — 3 mT.
4.030HaTop.
5.I1nuta snexTpuyeckas yuyeOHast — 2 MIT.
6.OxpaHbl GOHOBEIE.
7.11pu0op ISt ONBITOB IO XUMHHU C JIEKTPUUECKHM TOKOM.
8.Beckl yueOHbIC — 5 1IIT.
9.Habop tpadapeToB moieneit aTOMOB.
10.Mopenu aTOMOB JJisl COCTaBJIEHUS MOJIEKYJL.
11.Habop cTeKIsSHHBIX TPYOOK.
12.KomruieKkT yueOHBIX apeoMETPOB.
13.9Bamomerp.
14.ITpubop A5 MOTY4EHUS ra3oB.
15. TIpubop a5 WITIOCTPALUK 3aKOHA COXPAHEHUS MacChl.
16.Habop xumuueckoi mocy sl AJis JIaOOPaTOPHBIX U AEMOHCTPALIMOHHBIX OIBITOB.

3.Habop peakmueog 11 NpOBEICHUS J1aOOPATOPHBIX U IEMOHCTPAIIIOHHBIX OIIBITOB.

4 Konnexyuu:

1.MeTamisl.

2. ATTFOMUHH.

3.Topd.

4.KamMeHHBI yTOJIb.

5.YyryH u crais.

6.CTeKII0 M U3Aeus U3 CTEKIIA.

7. IlmacTmacchl.

8.Hedrs.

9.IlpompliieHHbIE 00pa31bl TKAHEH.
10.Komnekuust mkaibl TBEPAOCTH.
11.BriCOKOITOTMMEPHBIE BEIIECTBA.
12.Pa3gaTouHblil MaTepuana K KOJUIEKIUU CTPOUTENIbHBIX MaTEPUAIIOB.
13.Penkue MeTanib.

14.I'panut

Hudposas JadopaTopusi N0 XMMHUK:
1. Jatunk pH

2.J1aT4MK 3JEKTPONPOBOAUMOCTH
3.JlaTauk Temneparypsi ot -20 10 +140 °C
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