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1. MACHHOPT PABOYEM [TIPOI'PAMMbBbI YYEBHOM JUCHUITJINHBI
Xumus

1.1. O6aacTh npuMeHeHnsi padoueil MPOrpamMmbl

[IporpamMma pazpaborana Ha ocHoBe TpeOoanmii ®I'OC cpemHero oOmiero oOpa3oBaHUs, MPEIBIBISEMBIX K CTPYKTYpE, COJCPIKAHUIO U
pe3ysbTaTaM OCBOCHUS YYEOHON IUCHUIUIMHBI «XHMHS», B COOTBETCTBUU C PekoMeHAanMsMH IO peaju3aluu cpeaHero odmiero oOpa3oBaHHs B
npezenax OCBOCHHs 00pa3oBaTEIbHON MPOrpaMMbl CpelHEro NnpodeccHoHaIbHOro 00pa3oBaHMs Ha 0a3ze OCHOBHOrO oOmIero oOpa3zoBaHHs (TMCHMO
JlemaprameHTa rocyJjapcTBEHHOM NOJMUTHKH B chepe cpeaHero nmpodeccuoHalbHOro 0opazoBaHus U npoheccuoHaasHoro o0yyeHuss MuUHNpocBemeHus
Poccun ot 1 mapra 2023 1. Ne 05-592), ¢ yuerom [Ipumepnoii paboueii mporpaMmmsbl 00111€00pa30BaTENbHON TUCIUTUITMHBL « XUMUS.

1.2. MecTo0 y4eOHOH TUCHHMILINHBI B CTPYKTYpe NPOrpaMMbl OJATOTOBKHU CIEMAJTUCTOB CPEIHEro 3BeHa:
PaGouas nporpamma y4eOHON AUCHUIUINHBI SBISETCS YaCThIO IPOrPaMMBbI MOATOTOBKH CIIEIIUANINCTOB CpEeAHEro 3BeHa no cnenuansuoctu CIIO
09.02.07 MudopmManmoHHbIE CUCTEMBI U IIPOTPAMMHUPOBAHHE
Juctunnuna bJ1.08 Xumus sBnsercss 6a30Boi AUCHUILTHHON 0011e00pa30BaTeIbHOr0 y4eOHOTO IHUKIIA

1.3. lean u 3agaum y4eOHOM JMCUUILIUHBI - TPe0OBaHUSA K Pe3yJIbTATAM OCBOCHHMS Y4eOHON JUCHUIJIMHBI:

Copepxanue yueOHOM JUCHMILIUHBI « XUMUS» HAIIPABJIEHO HA JOCTHKEHHE CIIEIYIOIIMX LeJleii:

®opMHUPOBAHKE Yy CTYIEHTOB XUMHUUYECKOWU COCTABIISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPa KaK OCHOBBI IPUHATHS PELICHUIN B )KM3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYallUAX, OTBETCTBEHHOTO MTOBEACHUS B IPUPOAHOM Cpeie.

3agaumn AUCHUNIMHBI:

1) chopmMupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEW MPOTEKaHNs XMMHUYECKUX MPOLIECCOB U SIBJICHUN B OKpYXalolle cpene, HeIOCTHOW HaydyHOU
KapTHUHBI MUPa, B3aUMOCBS3U U B3aMMO3aBUCUMOCTU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJAUTH PACUETHI M0 XUMHUECKUM (OpMYyJIaM M YPaBHEHUSIM XHMUUYECKHX PEAKIUN, TUTAHUPOBATh U UHTEPIPETUPOBATH
pE3yNbTaThl XUMUYECKUX IKCIIEPUMEHTOB;

3) chopMupoOBaTh HABBIKK MPOBEICHUS] XUMUUECKUX IKCIIEPUMEHTAIIBHBIX UCCIEIOBAaHUMN C COONIOJICHUEM TIPpaBUiI 0€30MacHOT0 OOpaIeHus ¢
BEIIIECTBAMHU U JJAOOPATOPHBIM 00OPYIOBAaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATH, OLICHUBATh, MPOBEPSATh HA JOCTOBEPHOCTH M 0000IIaTh MHPOPMAIMIO XUMHUYECKOTO XapakTepa u3
Pa3IUYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHsI MPOTHO3UPOBATH MOCIEACTBUS CBOEH AEATEIbHOCTH M XMMHMUYECKUX MPUPOJHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX
IIPOLIECCOB;

6) cdopMHUpOBaTH MOHMMAHUE 3HAYUMOCTH JIOCTHKEHUN XUMHUYECKOW HAYKH M TEXHOJIOTHH JUIsl Pa3BUTHS COIUATBHOW M MPOU3BOICTBEHHOMN
cep.

B pe3ynbrate ocBoeHUs y4eOHOM NUCHUIUIMHBI 00YYarOIIHICs TOMKEH 3HATH.

- CMBICJI IOHSTUI: €CTECTBEHHOHAYUYHbBIN METO/1 MO3HAHUS, IEPUOIUUECKUN 3aKOH, XUMUUYECKAs! CBSI3b, XUMUUECKAs pEaKIus;

- BKJIJI BEJIMKUX YYEHBIX B (HOpPMHUPOBaHKHE COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHBI MUPA.



B pe3ynbrare 0OCBOGHUS TUCIUILIMHBI 00YYaIOUIHiCs JOIDKEH YMeTh:

- IPUBOJIUTH IPUMEPbI 3KCIEPUMEHTOB /MM HaOIIOACHUH, 0OOCHOBBIBAIOIIMX: 3aBUCUMOCTh CBOWCTB BEIIECTBA OT CTPYKTYpPhl MOJIEKYII,
3aBHCUMOCTH CKOPOCTH XMMHUYECKON pEeaKLUU OT TeMIepaTyphbl U KaTaln3aTopoB;

- O0BACHATH NPUKJIAJHOE 3HAYCHHE BAXKHEWIIMX JOCTHXKEHHH B O00JIACTH €CTECTBEHHBIX HAyK JUIS: MOJIYYEHHUS CUHTETHUECKUX MaTepHallOB C
3aJJaHHBIMH CBOHCTBaMU;

- BBLABMIaTh TMIIOTE3bl U IIpe/ylaraTh IyTH UX MPOBEPKH; J1€NaTh BBIBOABI HA OCHOBE SKCIEPUMEHTAIbHBIX JaHHBIX, PEICTaBIECHHBIX B BUJE
rpaduka, TabIUIBI WK TUarpaMMBI;

- paboTaTh ¢ ecTeCTBEHHOHay4yHOU MH(opMaiueil, coaeprxareiics B coodmenusx CMU, pecypcax MHTepHeTa, HAyYHO-TIOMYJIPHBIX CTAThAX:
BJIAJICTh METOJAMU MIOUCKA, BBIACISATH CMBICJIOBYIO OCHOBY U OLIEHUBATh JOCTOBEPHOCTHh UH(OPMAIIHH;

- UCIIOJIb30BaTh MIPUOOPETEHHbIE 3HAHUS M YMEHHUS B IIPAKTUYECKOM AEATEIbHOCTU M IMOBCEJIHEBHOW XHU3HM JUIsl 0€30M1aCHOTO MCII0JIb30BaHUS
MaTepHaJOB U XUMUYECKUX BEUIECTB B OBITY.

Ocoboe 3HaueHue mpeaMeT uMeeT Ipu (GOPMHUPOBAHUN M PA3BUTHH OOIIMX KOMIETECHIIUI:
OK 01. Beibupats ciocoOsl perieHus 3a1a4 npo(eccuoHaNIbHON NesITeIbHOCTH TPUMEHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.
OK 02. Mcmonp30BaTh COBPEMEHHBIE CPEICTBA TOMCKA, aHAIM3a U WHTEPHpeTanud HHPOPMAuu ¥ MHOOPMAIIMOHHBIE TEXHOJIOTHU JIsi BHIOJIHEHHS
3aa4 nNpoQecCuOHAIbHOMN e TeIbHOCTH
OK 04. D} dexTnBHO B3aNMOACHCTBOBATH M pabOTATh B KOJUIEKTUBE 1 KOMaHIE.
OK 07. CopneiicTBoBaTb COXPAHEHUIO OKpYKAIOLIEH Cpelbl, pPecypcocOepeKeHHI0, MPUMEHATh 3HaHUS 00 H3MEHEHMM KIUMaTta, MPUHIMIIBI
OepeKIIMBOro MPOU3BOJCTBA, 3(Q(HEKTUBHO JEHCTBOBATH B UPE3BBIYAMHBIX CUTYALIMSIX.

BrimyckHUK, OCBOMBIIHMI 00pa3oBaTEIbHYIO MPOTPpaMMYy, JOJDKEH 00JIaaTh CIEAYIOIUMHA MPOPECCUOHATBHBIMU  KOMIETEHIUSIMH,
COOTBETCTBYIOIIMMHU BUJAM JI€ATEIHHOCTH:

[IK 5.2. Pa3zpabaTsiBaTh MPOEKTHYIO IOKYMEHTAIIUIO Ha pa3padoTKy HHGOPMAIIMOHHONW CUCTEMBI B COOTBETCTBUH C TPEOOBAHUSAMHM 3aKa34UHKa.

B pamkax mporpammsl ydyeOHOro mpenMera oOydaromuMucs ocBauBatoTcs InyHocTHeie (JIP), meranpenmernsie (MP) u mpeamerHbie
pe3yabTaTthl 6a3oBoro ypoBHs (IIP6) B coorBeTcTBUU ¢ TpeboBanusiMu OI'OC cpennero o61ero oopa3oBaHus:

* TUYHOCTHBIC PE3YyIbTATHI
- 0CO3HaHHUE 00YYAIOIUMHUCS POCCUIUCKON TPaKTAHCKOW UEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTUIO, CAMOCTOSITETLHOCTH M CAMOOIIPEICIICHHUIO;
- HaJlM4re MOTHUBAIIMH K 00YYECHHUIO;
- IIeJICHAIIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUIM TNYHOCTH Ha OCHOBE KITFOUEBBIX IICHHOCTEH U UCTOPHUECKUX TPATUITUK 0a30BOI HAYKH XM MUU;
- TOTOBHOCTh M CIIOCOOHOCTH OOYYaromMXCs PYKOBOACTBOBATHCS B CBOCH JEATEIHHOCTH IEHHOCTHO-CMBICIOBBIMH YCTAaHOBKAMH, MPUCYIIUMHU
IIEJIOCTHON CHCTEME XMMUYECKOTO 00pa30BaHMS;
- HaJIM4re IPaBOCO3HAHUS SKOJIOTHYECKON KYJIBTYPBI M CIIOCOOHOCTH CTaBUTH IIENTU M CTPOUTH KU3HEHHBIC TUTAHEI.

JIn4HOCTHBIE PE3YNIBTATHl OCBOCHUS MpeaMeTa « XUMHUS JOCTUTAIOTCS B €IMHCTBE yUeOHOW M BOCITUTATEIHLHOU €SI TEIIbHOCTH B COOTBETCTBUH C
TYMaHUCTUYECKUMH, COITMOKYIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMHU U UEalaMU POCCHIICKOTO TPakJaHCKOTO OOIecTBa, MPUHATHIMU B



o0111ecTBE HOPMaMH | MPaBHJIAMH ITOBEIEHUS, CIOCOOCTBYIOIMMHE MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JTMYHOCTH
oOydJaronuxcs.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaAMETa « XUMHUS OTPAXKAIOT C(POPMUPOBAHHOCTH OMBITA TTO3HABATELHON U MPAKTHYECKOU JeSITeIbHOCTH
00yyJaroIuxcs Mo peaau3aluy IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpamaaHCKOTO BOCIUTAHMS

0CO3HaHMs 00YYarOIUMUCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 0053aHHOCTEH, yBaXKCHUSI K 3aKOHY U MPaBOINIOPAIKY;

IIPEICTABIECHHSI O COLUAIbHBIX HOPMAX M MpaBUIaxX MEXINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHM IEATEIBHOCTH INPH CO3AAHUU Y4YEOHBIX INPOEKTOB, PELICHUM YYEOHBIX M IO3HABaTEIbHBIX 3a/ad,
BBINIOJTHEHUHM XUMHUECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH IMOHMMATh W NPUHUMATh MOTHBBI, HAMEpPEHMs, JOTMKY W apryMeHTbl JAPYrUX IpH aHaIW3€ pa3lIM4YHbIX BHUJOB Y4eOHOH
JeSITEIIbHOCTH;

2) IATPUOTHUYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUUYECKOMY U HAyYHOMY HacJIeJJUI0 OT€YECTBEHHON XUMMUU;

YBaKEHHsI K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUHU U MPAKTUYECKOIO NMPUMEHEHHUs] XUMHUH, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKHU €CTh
pe3yJIbTaT AJIUTENbHBIX HA0JII0IEHUH, KPOIOTIUBBIX IKCIEPUMEHTAIbHBIX IOMCKOB, [IOCTOSIHHOT'O TPYy/1a YYEHBIX U MPAKTHUKOB;

UHTEepeca M IO3HABATENbHBIX MOTHMBOB B IIOJYYEHUM M IOCIEAYIOIIEM aHalu3e MHGPOpMalUU O IMEpPEeJOBbIX JOCTH)KEHUSIX COBPEMEHHOM
OTCYCCTBCHHOM XVMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMH, CBA3aHHBIE C XMMUYECKUMU SIBJICHUSMH, U IPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTHPYSACh HA MOPAJIbHO-
HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLICHMBATh CBOE MOBEICHNE U MTOCTYIIKA CBOMX TOBApHILEH C NO3UIMI HPAaBCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUM
3TUX MOCTYIIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MMOHUMAaHHUsI [IEHHOCTEHN 3I0pOBOro M 0€30MacHoro oopasa KM3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY
Y TICUXUYECKOMY 370POBbIO;

coOroieHus paBul 0€30MacHOro oOpallleHus ¢ BEIIeCTBaMU B ObITY, TOBCEIHEBHOM JKU3HU U B TPYAOBOH €ATEIbHOCTH;

MOHUMAaHMsI LIEHHOCTH MPaBWJI WHAWBUIYAIBHOTO U KOJUIEKTUBHOT'O 0OE30MAaCHOTO MOBEACHUS B CUTYAIMSIX, YIPOXKAIOIMIKUX 370POBBIO U KU3HU
b1 {001 (17

OCO3HAHMS MOCIEICTBUM U HETIPUATUS BPEIHBIX IPUBBIUEK (YOTPeOICHUs aJIKOT0JIs, HAPKOTUKOB, KypEeHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEeIOBATEIbCKON JEATENIbHOCTH, OOIIECTBEHHO IOJIE3HOW, TBOPUECKOW M JAPYIHX BHIAX
JeSITEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4aCTHE B PELIEHUH MPAKTHUECKUX 3aa4 COLMAIbHON HAPaBIEHHOCTH (B paMKax CBOEIrO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3YUeHHIO MPo¢eccHil pa3TuYHOro poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN 110 XUMUH;



YBXKEHUS K TPYIY, JIOASIM TPYyJa U pe3yIbTaTaM TPYAOBOH eATEeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHON TpaekTopuu oOpa3oBaHus, Oynymied mnpodeccuu U peanu3alud COOCTBEHHBIX
YKU3HEHHBIX TUTAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEH K XMMUU, UHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0rM4YecKOro BOCIMTAHMS:

9KOJIOTHYECKH 1EIeCO00Pa3HOr0 OTHOLIEHUS K PUPOJIE, KAaK UCTOYHHKY CYIIECTBOBAHUS KU3HU HA 3eMIIe;

MMOHUMAaHHUS TJI00AIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJIeM, BIUSAHUS SKOHOMHYECKUX MPOIIECCOB HA COCTOSIHME MPUPOAHON M COLMATbHON
Cpelbl;

OCO3HaHHUS HEOOXOIUMOCTH UCIOJIb30BaHUS JOCTHKEHUNM XUMHH ISl pEIISHUS BOIIPOCOB PAI[MOHATIBLHOTO MPUPOAONOIBE30BaHNUS;

AKTUBHOTO HEMPUATUS JEHCTBUM, TNPUHOCALIUX BpEA OKpYXKaloUed MPUPOJHON Cpele, YMEHUS MPOrHO3UPOBATH HEOJArONPUATHBIC
9KOJIOTHYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIaTh UX;

HaJU4Msl Pa3BUTOrO SKOJIOTHYECKOTO MBIIIJICHUS, SKOJIOTUUECKOU KYJIBTYPBI, OINbITA JEATEIbHOCTH SKOJOTUYECKOW HANpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMH B TIO3HABATENHHOM, KOMMYHHUKATUBHOM M COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSATH UICOJIOTHH
xemopoOuw;

7) 1EHHOCTH HAYYHOI0 MO3HAHHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIICCTBCHHON NIPAKTHKH;

MMOHUMAaHUS CHEIM(PUKN XUMHUH KaK HayKH, OCO3HAHUS €€ poiii B (POPMUPOBAHUU PAIMOHATFHOTO HAYYHOTO MBIIIJICHHS], CO3/IaHUHU 1IETIOCTHOTO
MIPEICTABICHUS 00 OKPYXKAIOIIEeM MHUpE KaK O €AMHCTBE MPUPOJABI M YEJIOBEKAa, B TMO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH IPOoOIeM
COXpaHEeHHUsI IPUPOJIHOTO PABHOBECHS;

yOeXIEHHOCTH B O0COOOM 3HAYMMOCTH XMMHUH JJIi COBPEMEHHOMN IUBUIM3AIMU: B €€ TYMaHMCTHMUYECKOW HAMpaBIEHHOCTH W BAaXXHOW pOJIM B
CO3IaHUU HOBOM 0a3bl MaTepUAIBbHON KYIbTYpPBI, PEIICHUH TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOI, JHEPTETUUYECKOM,
MUIIEBON U HKOJOTHYECKON O€30MacCHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIICYCHUU YCJIOBUH YCIENIHOTO TPYy/Aa M KOJOTHMUYECKH KOM(POPTHOHN >KU3ZHU
Ka)KI0T0 4JieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TMOHUMAaHHUS CYIIHOCTH METOJOB TO3HAHUS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH
UCIIONIb30BATh TMOJIydaeMble 3HAHUS ISl aHAJIM3a M OOBSICHEHUS SIBICHUN OKPYXKAIOMIETO MUpPA M MPOUCXOMASIINX B HEM M3MEHEHM, YMEHHS AeNaTh
000CHOBaHHBIE 3aKJIFOYCHHS] HA OCHOBE HayYHBIX ()aKTOB U UMEIOIINXCS IAHHBIX C LEIBIO MOJYyYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIHHO UCTIOB30BAaTh XUMUYECKUE 3HAHUS ISl peUIeHHs MPOOIeM B peabHBIX KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUIO U MCCIIeIOBATEIHCKOM A TEIHHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BaHHIO, K aKTHBHOMY MOJYYEHHUIO HOBBIX 3HAHUHM MO XWMHHU B
COOTBETCTBHUU C )KH3HEHHBIMHU TTOTPEOHOCTIMU;

HMHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHBIX chepax mpodecCHOHATHHON AeITeTbHOCTH.

* METanpeIMEeTHBIE Pe3yJIbTaThI

3HAYUMBIE TSI POPMUPOBAHUS MUPOBO33PEHUS 00YJAIOIIMXCS MEXAUCIUTUTHHAPHBIE (MEXIPEAMETHBIE) O0IIeHAYUHbIE IOHATHS, OTPAKAIOIINE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpPA W CHEHU(PUKY METOIOB MO3HAHUS, MCIOJIb3yEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHUS,
SIBJICHUE, TIPOIECC, CHUCTEMa, HAay4HbIH (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeIOBaHUE, HaONIOJIeHHe, M3MEpeHHE,
SKCTIEPUMEHT U JIPyTHUe);



YHUBEpCaJbHbIE  Yy4yeOHBbIC JEHCTBHsS  (IIO3HABATENbHBIE, KOMMYHHKATHBHBIC, pETYISATHBHBIE), obOecnednBaionie (HopMupoBaHue
(YHKLMOHAIBHON IPAMOTHOCTH M COLIMATIbHON KOMIETEHIIMN 00Y4arOLINXCs;

CIOCOOHOCTh OOYYarOIIUXCS HCIOJIB30BaTh OCBOEHHBIC MEXKIMCLUUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS W yHUBEPCAIbHbIC Y4yeOHBIC
JEHCTBHS B I03HABATEIBHON U COLMATIBHON IIPAKTHKE.

* IPEIMETHBIE PE3yJIbTAThI

[IpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «O011as U HeOpraHMUecKasi XUMHs OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUN: O XUMUYECKON COCTaBIISIONIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHUU SIBICHUM
IpUPObI, B POPMUPOBAHUM MBILUIEHUS U KYJIbTYphl JMYHOCTH, €€ (YHKLMOHAIBHON IPAMOTHOCTH, HEOOXOIMMOM JIUIsl peIlieHHsI TPAaKTUYECKUX 3a1a4 U
HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/10pPOBBIO M IPHUPOTHON CpPEIE;

BJIJICHHE CHCTEMOI XMMHYECKHX 3HAaHHM, KOTOpas BKIHOYAET: OCHOBOIOJATAIOUINE MOHATHS (XUMUYECKHU DIIEMEHT, aToM, M30ToIl, s-, P-, d-
AIIEKTPOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTD, SJIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKUCICHUS, XMMHYECKast
CBs3b (KOBAJEHTHAs, MOHHAs, METAJJIMUECKas, BOAOPOJHAs), KpUCTANIMYeCKas PpelIE€TKa, TUIbl XMMUYECKMX PpEaKLUUi, pacTBOp, 3IEKTPOJUTHI,
HERJIEKTPOJIUTBI, SIEKTPOIUTUYECKAS JUCCOLUALUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKOIN PEaKIMi, XUMUYECKOE PAaBHOBECHUE); TEOPUU
U 3aKOHBI (Teopusl SIIEKTPOJIMTHUYECKOM nucconuanuu, nepuoauueckuil 3akoH J[.J. MenneneeBa, 3aKOH COXPaHEHHMs] MAacchl BELIECTB, 3aKOH
COXpaHEHUs UM MPEBpAIllEHUs] SHEPruu NPU XUMHUYECKUX PEaKLHUsAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM S3bIK XMMHH, MUPOBO33PEHUECKHUE 3HAHMS,
Jekalye B OCHOBE IOHUMaHMs PUUYMHHOCTH U CUCTEMHOCTH XMMHUECKUX SIBIICHHH, (DaKTOIOrnyecKre CBEICHUs O CBOMCTBAX, COCTaBe, NOIYYEHUU U
0€30MacHOM HCI0Ib30BAaHUH BaXKHEUIIIMX HEOPTaHUYECKUX BEILIECTB B OBITY U IPAKTHUECKOH E€ATEIbHOCTH YEJI0OBEKa;

c(OPMHUPOBAHHOCTh YMEHMH BBIABIATH XapaKTepHbIC NPU3HAKU MOHATUH, yCTAaHABIUBATh UX B3aUMOCBS3b, UCIIOJIBb30BAaTh COOTBETCTBYIOLIHE
MOHATUS IIPU ONMCAHUM HEOPTAHUYECKHUX BEIIECTB U UX ITPEBPAILCHMI;

c(OPMHPOBAHHOCTh YMEHUI HCIOIB30BaTh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBICHUs (DOPMYJT BEIECTB M YPAaBHEHUH XMMUYECKUX pEaKIuii,
cucremarnueckyro HomeHKIaTypy (IUPAC) u TpuBHasibHbIe Ha3BaHUS OTJEJIBbHBIX HEOPTraHMYECKHUX BEIECTB (yrapHbIi ras, yrileKMCIbIi Ta3, aMMHUaK,
raméHas u3BeCTh, HerauéHas U3BeCTb, MUThEBAs COJlA, MUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUN ONPEIENATh BAJIEGHTHOCTh U CTENIEHb OKUCIICHNUS XUMUYECKHX 3JIEMEHTOB B COEAMHEHUSIX Pa3IMYHOrO COCTaBa, BUJ
XMMHUYECKON CBSI3U (KOBAJIEHTHAs, MOHHAs, METAJUINYeCKas, BOJOPOJHAS) B COCIMHEHMSIX, TUI KPUCTAJUIMYECKON pEeIIETKH KOHKPETHOI'O BeleCTBa
(aTomMHas1, MOJIEKYJISIpHASI, HOHHASI, METAJJINYECKasi), XapaKTep Cpe/ibl B BOJHBIX PaCTBOpaxX HEOPTraHUYECKUX COCTMHEHNUN;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAJIEKHOCTh HEOPTaHMUECKUX BELIECTB M0 MX COCTAaBY K ONpeAerIEHHOMY Kiaccy/Tpymime
COoeIMHEHUH (ITPOCThIE BELIECTBA — METAJIIbl U HEMETAJUIbI, OKCHUJIbl, OCHOBAHUS, KUCIOThI, aM(OTEpHBIE THIPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT Nepuoandeckoro 3akona J[.M. MeHneneeBa u J€MOHCTPUPOBATh €r0 CHCTEMAaTU3HPYIOLIYIO,
O0O0BSCHUTENIBHYIO ¥ IPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh D3JEKTPOHHOE CTPOEHHE AaTOMOB XUMHUECKHX 3yieMeHTOB 1—4 mnepuonoB Ilepmomuueckoii
cucTeMbl XuMUUeckux 31eMeHToB .M. MeHeneeBa, UCMONB3Ysl MOHATHS «S-, P-, U-37I€KTPOHHBIC OPOUTATINY, «IHEPTETUYECKUAE YPOBHMY, OOBICHITH
3aKOHOMEPHOCTU U3MEHEHHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEAUHEHUH IO nepuoaam M rpymnmnaM [lepuoandeckoil CUCTEMBI XMMUYECKUX
anemenToB JI.W. Menneneena;



c(OPMHPOBAHHOCTh YMEHHMI XapaKTepH30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
IOATBEP)KJIaTh CYLIECTBOBAHNE T€HETUYECKON CBA3M MEKIY HEOPTaHMYECKUMU BEIIECTBAMHU C MIOMOILBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKuuii;

C(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMUUECKUE PEAKLUH 110 Pa3IMYHbIM IPU3HAKaM (YUCIy U COCTaBy pPearMpyrolux BELIECTB,
TETIOBOMY 3 PEKTy peaKkinu, N3MEHEHHUIO CTEIICHEW OKMCICHHS YJIEMEHTOB, 00paTUMOCTH PEAaKLIUH, YYACTHIO KaTaau3aTropa);

C(OPMHPOBAHHOCT YMEHHUI COCTaBJIATh YpaBHEHMs PEAKLUMN pPa3IMUHBIX TUIIOB, MOJHBIE M COKpAIIEHHBbIC YPABHEHUS peakUUil MOHHOIO
0o0MeHa, YUUThIBasl yCIOBUS, IPU KOTOPBIX 3TU PEAKLMK UIYT A0 KOHI;

C(OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH PpEaKLUH, I[OATBEPKIAIOIME KAYeCTBEHHbI COCTaB Ppa3IMYHbIX HEOPraHWYECKHUX BEIIECTB,
pacIio3HaBaTh ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(OPMHUPOBAHHOCTh YMEHUN DPACKPBIBATh CYHIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IOCPEACTBOM COCTABIEHHS 3JIEKTPOHHOTO
OaylaHca 3TUX pPEaKIuii;

C(OPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHUCUMOCTh CKOPOCTH XMMHUYECKOM pPEaKLHMU OT pa3iIMyHbIX (aKTOPOB; XapakTep CMeEIIEHUs
XUMHYECKOI'0 PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO Bo3jeicTBuUs (mpuHuun Jle laTense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTb XMMMUYECKHE IPOLIECCHI, JeXKalllie B OCHOBE IPOMBIIUICHHOTO NOJIYYEHUS CEPHOM KHUCIOTHI,
aMMHaKa, a Takxke c(hOPMUPOBAHHOCTH MPEICTABICHUI 00 OOIIMX HAyYHBIX MPHHLINIAX U SKOJIOTUYECKHUX MPOOIeMaX XMMUYECKOTO IIPOU3BO/ICTBA;

C(OPMHPOBAHHOCT YMEHHMH IPOBOJUTH BBIYMCICHHMSI C HCIOJIb30BAaHUEM IIOHATHS «MaccoBasl JOJs BEIIECTBA B PACTBOpE», OOBEMHBIX
OTHOLIEHU ra30B MPU XMMHUYECKHX PEaKLUsiX, MacChl BELIECTBA UM 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce UM 00BEMY OIHOIO
U3 yYacTBYIOUIMX B PEAaKIMU BELIECTB, TEIJIOBOTO 3(PQeKTa peakli Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacChl BEILECTB, MPEBPALICHUS U COXPAaHEHHS
SHEPIUH;

c(OPMHPOBAHHOCTh YMEHUH COOII0aTh MpaBWa MOJIb30BAHUS XUMHUUYECKOM MOCYN0M M 1abopaTopHbIM 000OpYJOBAaHUEM, a TaKKe MpaBUia
oOpallleHus1 ¢ BeIIeCTBaMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIITOJIHEHUIO TA0OPATOPHBIX XMMHUUECKUX OIIBITOB;

C(OPMHPOBAHHOCT, YMEHMH IUIAHMPOBATH M BBINOJHATh XMUMHUYECKMH SKCIEPHUMEHT (pa3fio’KeHHe MEepOKCHJa BOAOPOAa B IMPHCYTCTBUU
KaTajau3aTopa, ONpeJesIeHue Cpeabl pPacTBOPOB BELIECTB C MOMOIIbIO YHHUBEPCAJIBHOTO HMHIUKATOpA, BIUSHUE PA3IUYHbIX (PaKTOPOB Ha CKOPOCTh
XMMHUYECKON peakiMy, peakiiii HOHHOIO0 0OMeHa, KaueCTBEHHbIE PEaKlMU Ha cylb(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHMUSI, pelIeHue
SKCIIEPUMEHTANIBHBIX 3a1ad 1o Temam «Metamnel» u «Hemeramib») B COOTBETCTBUM C IMpaBWJIAMHU TEXHUKU O€30MACHOCTH MpPH OOpaLIEHUH C
BEIIECTBAMHM M JIaDOpPAaTOPHBIM 00OpYIOBaHMEM, HPEICTABIATh PE3yJbTaThl XHMHYECKOIO JKCIEpUMEeHTa B (¢GopMe 3alKucu ypaBHEHH
COOTBETCTBYIOILIMX peaklUii U (OpMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

IIpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEJCTABICHUN O XUMUYECKON COCTaBISIONIEH €CTeCTBEHHO-HAYYHON KapTHUHBI MUpPA, POJIM XUMHH B MO3HAHUM SIBJICHUN
IpUpObl, B POPMUPOBAHUH MBIIUIEHUS U KYJIbTYPhl TUYHOCTH, €€ (PYHKIIMOHAIBHON IpaMOTHOCTH, HEOOXOAMMOM [l pelIeHns MPaKTUIECKUX 3a1a4 U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOH XHMMHYECKHUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOLINE TMOHATHUSA (XMMHUYECKHUH SIIEMEHT, aToM, 3JIEKTPOHHas
000J104Ka aTOMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPHUIATEIbHOCTh, XUMHUYECKask CBsI3b, CTPYKTYpHas (popmyra (pa3BEpHyTas U COKpaIlEHHas ), MOJb,
MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, YIIIepOIHBINA CKeNeT, (PyHKIMOHAIbHAs TPYIIa, pajuKajl, H30MepHs, H30Mepbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPOJ M a30TCO/AEpKAILUE COSTUHEHHSI, MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COECAMHEHMS); TEOPUH U
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3aKOHBI (TEOpHUsl CTPOCHMs opraHmdeckux BemiectB A.M. ByTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN SI3BIK
XUMUHU; MUPOBO33PEHUYECKHE 3HAHUS, JIeKalllie B OCHOBE NOHUMAaHUs IPUUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJOrMUECKUE CBEACHUS
0 CBOICTBax, COCTaBe, MOJIyYCHHH MU OE30MIaCHOM HCIIOJIb30BAaHUHM BAXHEWUIIMX OPTaHMYECKUX BEIIECTB B OBITY M NPAKTHYECKOW EATEIBHOCTH
YeJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHI BBIABIATH XapakTepHbIC NMPHU3HAKU MOHATUH, yCTAaHABIUBATh UX B3aWMOCBS3b, UCIIOIB30BAaTh COOTBETCTBYIOLIHE
HOHATHS NIPH ONMCAHUM COCTABa, CTPOCHMSI U IIPEBPALIEHUH OPTraHUYECKUX COETMHEHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIB30BATh XUMHYECKYIO CHMBOJIMKY Ui COCTaBJICHUS MOJICKYISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaIléHHON) (HOopMya OpraHMYECKMX BELIECTB M YPaBHEHMH XMMHYECKHUX PEaKLMH, M3rOoTaBIMBATh MOJEIM MOJEKY]I OPraHWYECKUX BELIECTB JUIS
WITIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHMH yCTaHAaBIMBATh IPHHAUICKHOCTh H3YYEHHBIX OPraHUYECKHUX BEIIECTB IO MX COCTaBy U CTPOEHUIO K
OTIpeIeIEHHOMY KJIACCY/TPYIINe COEAUHEHUH (YTrIIeBOIOPOIBI, KUCIOPOI U a30TCOAEPKAIINE COSTMHEHHUS, BRBICOKOMOJICKYJISIPHBIE COSTUHEHNS), TaBaTh
UM Ha3BaHUs 1o cucreMaTnueckoil HomeHkiatype (IUPAC), a Takxke npuBOIUTh TPUBUAJIbHBIC HA3BAHUS OTAEIbHBIX OPraHMYECKUX BELIECTB (3 TUJIEH,
NPONWJICH, aleTWICH, STHJICHTIMKOb, TIHIEPHH, (EeHoN, (OopMaibIeruy, aneTaibIeru], MypaBbHHAs KHCIIOTA, YKCYyCHas KHUCIIOTa, OJIEMHOBas
KHCIJIOTa, CTEApUHOBAs KMCII0TA, III0K03a, GPYKTO3a, Kpaxmall, LIeJUII0J103a, TIIULKH);

c(OPMHPOBAHHOCTH YMEHUS ONPEACIATh BUIbI XUMUYECKOH CBS3H B OPraHUMYECKUX COSAMHEHHX (OJMHAPHBIC U KPAaTHBIE),

c(OPMHUPOBAHHOCTh YMEHHUS IPUMEHATh MOJOXKEHUSI TEOPUHN CTPOEHUS opraHudeckux Bemects A.M. bytnepoBa a1 00bsICHEHUS 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (U3NUECKUE U XMMUYECKHE CBOMCTBA TUIIMYHBIX PECTaBUTENICH PA3INYHbIX
KJIACCOB OPraHMYECKUX BeIIeCTB (MeTaH, 9TaH, JTWIEH, MPOMNWJICH, aleTuieH, OyramueH-1,3, merunOyramueH-1,3, O€H30J, METAHOJ, STaHOI,
STUJIEHIJIMKOJb, TIMLEPHUH, (peHom, aleranbIeru], MypaBbHHas M YKCYCHas KHUCIIOTBI, TJIFOK03a, Kpaxmal, LeJUI0JI03a, aMUHOYKCYCHasi KHUCIIOTa),
WITIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYECKHUX pPEAKIUH C HCHOJIH30BAHHWEM CTPYKTYPHBIX
bopmyu;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh UCTOUHUKH YIIIEBOJOPOIHOTO ChIPhs (HEQTh, MPUPOIHBIN T'a3, Yroib), CIOCOOBl UX MepepadoTKH
U NPaKTHYECKOE MPUMEHEHHE IPOTYKTOB epepadoTKH;

Cc(OPMHPOBAHHOCTh YMEHHI TPOBOJUTH BBIYMCICHHUS MO XUMHYECKAM YpaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WIIH
IPOAYKTa PeaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OHOTO M3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIH);

c(OPMHPOBAHHOCTh YMEHUH BJIAJETh CHCTEMOM 3HAHHW 00 OCHOBHBIX METO/aX HAYYHOTO IMO3HAHHS, WCIOJIb3YEMBbIX B XHMHHU MPH W3 YUECHUH
BEIIECTB M XMMUYECKHX SIBJICHUH (HaOmroleHue, W3MEpeHue, SKCIEPUMEHT, MOJETUPOBAHKE), HCIIOJIb30BaTh CHCTEMHBIE XMMUYECKUE 3HAHUS IS
TIPUHATHS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CHTYAIIUsAX, CBA3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHHUEM,

c(OPMHPOBAHHOCTh YMEHHUH COOIIOAATh MpaBMiIa MOJIb30BAHUS XUMHUYECKOM MOCYNOM M j1abopaTopHbIM 00OpYJOBAaHUEM, a TAaKKe MpaBUIIa
00pamieHus ¢ BEMECTBAMU B COOTBETCTBUH C HHCTPYKITUSIMH IT0 BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUYECKHIX OITBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOJHATE XUMUYECKUN SKCIIEPUMEHT (IIpEeBpAIlEHUs] OPTaHUYECKUX BELIECTB NPU HarpeBaHUH,
MOJTyYeHUE ATHIICHA W W3YyYEHHE €r0 CBOMCTB, KAaUeCTBEHHBIC PEaKIMH OPTaHWYECKHUX BEIIECTB, JCHATYpalus OCENKOB NMpH HArpeBaHUM, IIBETHBIC
peakuuu OETKOB) B COOTBETCTBUU C IpaBWJIAMHM TEXHUKH O€30MacHOCTH MpH OOpalleHuH ¢ BeIIecTBaMH M JaOOpaTOpPHBIM 000pYIOBaHHEM,
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NPECTaBIATh PE3yJIbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (hopMe 3alucCH ypaBHEHHMH COOTBETCTBYIOIIMX PEAKIMH U (OPMYJIMPOBATH BHIBOIBI Ha

OCHOBC 9THUX PEC3YJIbTATOB;

c(OPMHPOBAHHOCT, YMEHUH KPUTHYECKH AaHAIM3MPOBATH XMUMHUYECKYI0 HMH(OpMAIHIO, IOJY4aeMYI0 W3 pa3HbIX HCTOYHUKOB (CpeacTBa
maccoBoi uHbopmanuu, UHTepHET U Apyrux);
c(OPMHPOBAHHOCTh YMEHHUH COOJIIOJATh MpaBHJIa HKOJOTHYECKU IEeNIecO00pa3sHOro MOBEACHHUS B OBITY M TPYJOBOH AEATENIBHOCTH B LEJSX
COXpAaHEHUSI CBOETO 3JI0POBbS M OKPYXKAIOIIeW MNPUPOIHOM Cpelbl, OCO3HABAaTh OMACHOCTh BO3ACHCTBUS HA JKUBbIE OPraHU3MbI OINpPEACIEHHBIX
OpraHMYECKUX BEIIECTB, MOHMMas cMblca mokazarens [I/IK, moscHATP Ha nmpuMepax crocoObl YMEHBIIEHUS U NPEAOTBpAILEHUS HX BPEIHOTO
BO3/ICIICTBUS HA OPraHU3M YEJIOBEKa.
CuHXpOHM3AUMS NMPEeIMETHBIX, JUYHOCTHBIX U MeTaNpeMeTHbIX Pe3yJIbTAaTOB ¢ 00IIUMH 1 NPO(PeCcCHOHATbHBIMHA KOMIIETEHIUSIMU
09.02.07 UndopmManmoHHbIe CHCTEMBbI M IPOrPAMMHPOBAHHUE

HaumenoBanue
NpeIMeTHBIX Pe3yJIbTATOB
corjacuo ®I'OC COO

HaumenoBanue
JIMYHOCTHBIX Pe3yJ1bTATOB
corjacuo ®I'OC COO

HaumenoBanue
MeTanpeaMeTHbIX
pe3yJbTAaTOB COIJIACHO
droc Coo

HaumenoBanue OK u IIK
corsracuo ®IOC CI10

Paznen, Tema

Bnanetrs cucremoit
XMMHYCSCKHUX 3HAHMM,
KOTOpas BKIIOYAET
OCHOBOIIOJIAraroIime
MTOHATHS HEOPTAHUYECKOW U
OPraHUYeCKON XUMHH.
YMeTh BHIIBIISTH
XapaKTEPHbIE IPU3HAKU U
B3aMMOCBSI3b U3YYEHHBIX
MOHATUH, IPUMEHSITh
COOTBETCTBYIOILINE MOHATUSA
npu

ONMCAHUU CTPOCHUSA U
CBOVCTB HEOPTaHUYECKUX U
OPTraHNYECKHUX

BEIIIECTB U UX
IIPEBPAILICHHMN.

BEISBISITE B3aUIMOCBSI3h
XUMHYECKHX

3HAHUM C MOHATHIMH U
MPEJCTABICHUSIMH IPYTUX

I'oTOBHOCTH K aKTHBHOM
JIeSITEILHOCTH
TEXHOJOTHYSCKON 1
COIIMaJIbHON
HaIpaBJICHHOCTH,
CIIOCOOHOCTH
WHHIMUPOBATb,
MJIAaHUPOBATh U
CaMOCTOSITEIBHO
BBITIOJIHSTH TAKYIO
JIeSTCILHOCTb.

Brnaners HaBbIKaM# yueOHO-
MCCIIE0BATENbCKON U
MPOEKTHOM ESITEIbHOCTH,
HAaBBIKAMM pa3pelICHUs
npooJieM.

BbIABIATH NPUUHUHHO-
CJIEICTBEHHBIE CBSI3H U
aKTyaJIN3UpOBAThH 3a]1a4y,
BBIJIBUTATh TUIIOTE3Y €€
peLIEHUs], HAXOUTh
apryMeHTHI JJIst
JI0KA3aTeJIbCTBA CBOUX
YTBEPKICHUH, 33/1aBaTh
MapaMeTpbl U KPUTEPUU
penieHus. AHaNU3UpOBaTh
[IOJIyYEHHBIE B XOJI€
pelIeHus 3a1a4u
pe3yJbTaThl, KPUTUYECKHU
OLICHUBATh UX
JIOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE

OK 01. Beibupars cioco0sl
pelieHus 3a1a4
poQeCCHOHAIBHON
JeSITeTIbHOCTH
MPUMEHHUTEIHHO K
Pa3INYHBIM KOHTEKCTaM

Pazgen 1. OcHOBEI
CTPOCHHS BEILECTBA

Pa3gen 2. Xumnueckue
peakuuu

Paznen 3. Ctpoenue u
CBOICTBa HEOPTraHMYECKHUX
BEIIECTB

Paznen 4. Ctpoenue u
CBOMCTBa OpraHMYECKHUX

BE€IICCTB

Paznien 6. PacTBOpBI
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CCTCCTBCHHOHAYYHBIX

B HOBLIX YCJIOBUSX.

PEIMETOB. YMeTh NepeHOCUTh 3HaHUS

B [103HABATEJIBHYIO U

MPAKTUYECKYIO 00JIacTH

JKU3HEICSITEIIbHOCTH.
CdopMHUpOBaHHOCTH CdopMHupOBaHHOCTH YMeTh UHTETPUPOBATH OK 02. Ucnonb30Bath Paznen 1. OcHoBbI
YMEHUN KPUTUUYECKU MHPOBO33pPEHUS, 3HAHUS U3 Pa3HbIX COBpPEMEHHBIE CPEJICTBA CTPOEHHUS BEILIECTBA
aHAJIU3UPOBATh COOTBETCTBYIOILIETO IpeIMETHBIX 00IacTeH, MOKCKa, aHaJIn3a U Paznen 3. Ctpoenue u

XUMHUYECKYI0 HH()OPMAIIHIO,
MOJTy4aeMyI0 U3 pPa3HbIX
HMCTOYHHUKOB (CpeaCcTBa
MaccoBoi nHbopMaIuuy,
WHrepHer u apyrux)

Bmagets 0oCHOBHBIMHU
METO/IaMH HAyYHOTO
ITO3HAHUS BEIIECTB U
XHUMHYECKHX SIBJICHUH
(HabmroieHNe, U3MEPEHHE,
JKCTICPUMEHT,
MOJIEJTMPOBAHUE).

COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U
00LIECTBEHHOM IPAKTUKH,
OCHOBAHHOT'O Ha JINAJIOTe
KYJIBTYp, CHOCOOCTBYIOLIETO
OCO3HAHHIO CBOCTO MECTa B
MOJIMKYJIbTYPHOM MHUpE.
CoBepIleHCTBOBaHUE
SI3BIKOBOM M UMTATEIILCKOM
KYJbTYpbI KaK CpEJCTBa
B3aUMO/JICUCTBUS MEXKITY
JIOJIBMU U TTO3HAHUS MUDPA.

BBIJIBUTATh HOBBIC HJICH,
npeiaraTh OpUriHajIbHbIC
MOJXO/Ibl U PEUICHUS.

UHTEpIpeTaun
uHpopMmanuu u
MH(pOpPMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 33,144
npodeccnoHanbHOMI
NEeSITETTHHOCTH.

CBOMCTBAa HEOPraHUYECKUX
BEILIECTB

Paznien 6. PacTBOphI

YMeTh cCaMOCTOSTENTHEHO
TUTAHUPOBATh U TPOBONTH
XUMHYECKHUH SKCIIEPUMEHT
(monmydeHue U u3ydeHue
CBOMCTB HEOPraHMYECKHUX U
OpPTaHWYECKUX BEIICCTB,
KauyeCTBEHHBIE PEaKIINH
YTJIEBOAOPOIOB Pa3THUHBIX
KJIACCOB U
KHCJIOPOJICOIEPIKAIINX
OpPTaHUYECKUX BEIIECTB,
perreHue
IKCIIEPUMEHTAIBHBIX 33734
110 PAaCMO3HABAHUIO

I'oTOBHOCTS K
CaMOpPa3BUTHIO,
CaMOCTOSITETLHOCTH U
CaMOOITPEETICHHUIO.
OsBnageHNEe HaBEIKAMHA
yueOHo-
HCCJIeI0BATEIbCKOM,
IIPOEKTHOM M COLMAIbHON
JIeSITEILHOCTH.

Co3ziaBaTh TEKCTHI B
pa3ianyuHbIX popMaTax ¢
y4€TOM Ha3HauYEHUs
nH(popMaIuu 1 1eIeBOM
ayJIUTOpUH, BBIOMpas
ONTUMAJIBHYIO (hopMy
IIPEJICTaBICHUS U
BU3YaIM3aliy;

ITonnmats 1 UCHIOIB30BATh
MIPEUMYIIECTBA KOMaHHOU

U MHIUBUYaJIbHON pabOTHI.

IIpuHnMate nenu
COBMECTHOM JCATENBHOCTH,
OpraHN30BBIBATH U

OK 04. O¢pdexTnuBHO
B3aMOJICCTBOBATEL U
paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

Pasznern 2. Xumuueckue
peakuuu

Pasznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUUYECKUX
BELIECCTB
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HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB) C
cOOJII0ICHUEM TTpaBUII
0e30omacHOTO 0OpaIeHus ¢
BEIIECTBAMH U
1a60paTOPHBIM
000pyI0BaHUEM,
(GopMyIHpOBaTH IETH
UCCJICIOBAHWS,
IPEJOCTABIISATh B
pa3nu4yHoO# Gopme
pe3yJIbTaThl SKCIICPUMEHTA,
AHATM3UPOBATH U

KOOPJAMHUPOBATH JEHCTBUS
0 €€ IOCTHKEHUIO:
COCTaBJIATH ILIAH JICHCTBUI,
pacupenensaTh poiiu ¢
y4€TOM MHEHMI
Y4aCTHUKOB 00CYXKIaTh
pe3yJIbTaThl COBMECTHOU
paboTHI.

Ocy1iecTBISITh NO3UTUBHOE
CTpaTernyecKoe MOBEACHUE
B Pa3IMYHBIX CUTYyAIHSIX,
MPOSIBISITH TBOPUECTBO U
BOOOpakeHue, ObIThH

OLICHUBATh UX MHUIUATUBHBIM.
JIOCTOBEPHOCT.

CdopmupoBaHHOCTH IToHnmaHue HeHHOCTEN YMeHue por1o3upoBarh OK 07. CopneiicTBoBaTh Tema 4.3.

YMEHMH cOOI01aTh 3I0pPOBOTO M O€30M1acHOTO HeOJIaronpusITHbIE COXpaHEHMIO OKpyxKatouell | Mnentudukanus

MpaBHJIa YIKOJIOTUYECKU o0pasa XH13HH, HKOJIOTHYECKUE Cpelbl, OpPraHMYECKUX BEIIECTB, UX
1eJ1eC000Pa3HOTOo HE00X0IMMOCTH MOCIIEACTBUS pecypcocOepexeHHmIo, 3HauYEHUE U MIPUMEHEHHE B
HIOBEJICHUS B OBITY U OTBETCTBEHHOT'O OTHOILEHUS | IPEANPUHUMAEMBIX IPUMEHSTH 3HaHUs 00 OBITOBOI U

TPYAOBOM AEATETLHOCTH B
LIEJISIX COXPAHEHHUS CBOETO
310POBBS U OKPYKAIOIIEH
IIPUPOJIHOM Ccpenbl,
OCO3HaBaTh OMACHOCTh
BO3/ICIICTBUS HA KUBBIC
OpraHU3MBbl ONPEEIIEHHBIX
OpPraHMYECKUX BEILECTB,
MOHMMAasl CMBICJT TIOKa3aTes
ITJIK, mosicHSTh Ha
pUMepax CrocoObl
YMEHBUICHUS U
MPEIOTBPALICHUS X
BPEHOTO BO3ACHCTBUS Ha
OpraHH3M YeJIOBeKa.

K COOCTBEHHOMY
buznveckomy u
MICUXHYECKOMY 3JI0POBBIO.
CobmroneHue npaBui
Oe3omacHOro oopaleHus ¢
BEIIECTBAMHU B OBITY,
MMOBCETHEBHOM KM3HU U B
TPYJOBOH JAEATETHHOCTH.
ITornMmanne IEHHOCTH
MPaBUJI HHANBUAYAIBHOTO U
KOJIJIEKTUBHOT'O
0e30I1acHOTO MOBEICHUS B
CUTYAITUSAX, YTPOIKAIOITUX
3JI0POBBIO U KU3HU
Oco3HaHue MOoCJIEACTBUN 1

JIEUCTBUI, MMPEIOTBPAILATH
ux. Pacumpenue onsita
JIeITCIbHOCTH
3KOJIOTHYECKOH
HAaIMpPABIEHHOCTH.
OBnageHNEe HaBEIKAMH
yueOHo-
HCCIIeI0BATEIbCKOIA,
IIPOEKTHOM M COLMAIbHON
JI€SATEIbHOCTH.

M3MEHEHHUH KIIMMaTa,
MIPUHIIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIEVICTBOBATH B
YpE3BbIYAMHBIX CUTYaIIHIX.

MPOU3BOACTBEHHOMN
JEATEIIbHOCTH YEIOBEKA

Pa3znen 6. PactBopsl
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HENPUSTUS BPEIHBIX
MPUBBIYEK (YITOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHUKOB,
KypeHusi

I'oTOBHOCTB U CITOCOOHOCTH
K HEIIPEPHIBHOMY
00pa3oBaHMIO U
caMo00pa3oBaHuIo, K
AKTHBHOMY I10JIYYCHHUIO
HOBBIX 3HAHHH 10 XUMHUH B
COOTBCTCTBUU C
YKU3HEHHBIMH
MOTPEOHOCTSIMHU.

CozniaBaTh TEKCTHI B
pa3IUuUHBIX (hopMaTax C
y4eTOM Ha3HAYCHHS
uH(pOpMAIINH U 1IeTIeBOI
ayJIUTOpUH, BBIOHpast
ONITUMAIBHYIO (GOpMY
NPECTaBICHUS U
BU3yaJIN3aIH.
Hcnons3oBartk cpeacTsa
UH()OPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH B PELICHUH
KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33124 C
co0utro/IeHreM TpeOOBaHMi
DPrOHOMUKH, TEXHUKH
0€30M1acCHOCTH, TUTHEHBI,
pecypcocOepekenus,
MPaBOBBIX U ATUYECKHX
HOPM, HOPM
UH(POPMALIMOHHOM
0€30MacHOCTH;.

CnocoOHOCTh
o0yyJaronmxcs
HCII0JIb30BAaTh OCBOCHHEIC
MEXKIUCIUIITIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS
U YHUBEpCAJIbHbIE y4eOHbIE
JIEUCTBHUS B IO3HABATCIILHOM
Y COLMAJIBHOM MPAKTHUKE.

I1K 5.2. Pa3zpabarbiBaTh
MPOSKTHYIO JTOKYMEHTALIHIO
Ha pa3paboTKy
MH(OPMAIMOHHON CHCTEMBI
B COOTBETCTBHH C
TpeOOBaHUAMH 3aKa34HKa.

Paznen 3. Crpoenue u
CBOMCTBA HEOPraHUUYECKUX
BEIIIECTB

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKUX
BEILECTB

Paznen 6. PactBopsl
Pa3gen 5. Kunetnueckue u
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX
peaKIun

Paznen 7. Xumus B ObITy U
IIPOU3BOACTBEHHOMN
JeSTeTbHOCTH YelIOBEKa

1.4. Kosin4yecTBO 4aCOB HAa 0CBOEHHE NPOrpPaMMbl Y4eOHOM IMCUMIINHBI:
MaxkcumanbHON yueOHOU Harpy3ku oOyuarormierocst 68 yacoB, B TOM YHCIIE:
00s13aTeIbHON ayUTOPHOM HArpy3ku oOydaromierocsi 68 4acos;

CaMOCTOSITeNIbHON Harpy3ku oOyuaromerocsi 0 yacos.
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2.1. O0beMm

2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

yY4eOHOH JTMCIUILIMHBI U BU/bI y4eOHOH padoThI

Buna yueOHoii padboThl

O0BbeM yacoB

1 cemecTp 2 ceMecTp
MaxkcumanbHast yueOHas Harpyska (Bcero) 32 36
OO0s13aTenbHas ayIUTOpHAs yueOHast Harpy3ka (BCero) 32 36
B tom unciie:
JIEKIIUOHHBIE 3aHATUS 16 18
NPAaKTUYECKHUE 3aHATHS 16 18

naboparopHeIe pad

OThbI

KOHTPOJIbHBIE paOOTHI

KypcoBasi paboTta

CamocTosrenbHas pabora oOyyaromerocs (BCero)

Wrorosas arrecraius B hopme

PeliTuHrOBas OlIEHKA

JnddepennmpoBannbIii 3a4eT

2.2. TemaTu4eckuii IVIAH U co/lep:KaHMe Y4eOHOH AUCHMIIINHBI

HaumenoBanue Conepskanue yueGHOro MaTepuaia (0CHOBHOE U MPO(ECCHOHAILHO-OPHEHTHPOBAHHOE), Obnen qacop | COPMUPYeMbIe
pAa3/ieioB H TeM Ja6opaTopHble M PAKTHYECKHE 3aHSITHSI, IPUKJIATHON MOIYJIb KOMIETeHIHH
1 2 3 4
OcCHOBHOE coJiep:KaHue 62
Pa3nes 1. OcCHOBBI CTPOCHHUSI BeIIECTBA 8
Tema 1.1. OCHOBHOe co/iep:KaHue 4 OK 01
Crpoenue aToMOB | TeopeTuyeckoe o0yyenue 2
XUMIICCKHAX CoBpeMeHHas MOJENb CTPOeHHss aroma. CHUMBOJMYECKUM S3BIK XMMHMH. XHMHYECKHH DJIEMEHT.
SJICMCHTOB 1 DneKTpoHHas KoH(pUrypanus aroma. Kimaccupukanus XMMHYECKHX DJIEMEHTOB (S-, P-, d-3J€MeHTHI).
fipupona BanenTHbele  I€KTpOHBL.  BajeHTHOCTh.  DIEKTPOHHAs  NPUPOAA  XMMHYECKOH  CBS3M. 2
XUMHICCKOH DJIEKTPOOTPULIATENBHOCTE. BHIBl XUMHUYECKON CBsA3u (KOBAJ€HTHAs, WOHHASA, MeTaJUINYecKas,
CBA3N BOJIOPOJIHAs) ¥ CIIOCOOKI €€ 00pa30BaHusl
IIpakTnyeckue 3aHATHS 2
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Peuienne 3amaHuii MO COCTABICHHUIO 3JEKTPOHHBIX (opmyn mns s-, P-, 0-21eMEHTOB, OmpeaeieHue
BaJICHTHOCTH U CTENIEHU OKUCIICHHUSI.

IIpakTHueckue 3a1aHus HA YCTaHOBJICHUE CBS3U MEXIY CTPOCHHUEM aTOMOB XMMHUYECKUX DJIEMEHTOB U 2

TUTIOM XUMHUYECKON CBS3H KOTOPYIO OHU 00pa3yroT B COSAMHEHHUSIX.
Tema 1.2. OcCHOBHOE cojIep:KaHue 4 OK 01
[Tepronnyeckuii | Teopernyeckoe o0yueHHe 2 OK 02
3aKOH M Tabiauua | ITepuoauyeckas cucremMa XuMmuueckux osneMeHtoB JI.M. Mengeneesa. Pu3nuecKuil CMBICI 2
J.W. Menpneneesa | ITepuoauyeckoro 3akona JI.M. MenzaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB XMMHYECKUX

3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX U CJOXKHBIX BEIIECTB B COOTBETCTBUU C IOJIOXKEHHUEM

XUMUYECKOro djeMeHTa B llepuonmueckoin cucreme. MHpPOBO33pPEHUECKOE M HAydyHOE 3HAYCHHE

Ilepuonuueckoro 3akonHa J[.M. MenneneeBa. Ilpornosst .M. MenneneeBa. OTKpBITHE HOBBIX

XUMHUYECKUX DJIEMEHTOB.

IIpakTHYeckune 3aHATHA 2

Pelenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 33JaHUN HA XapaKTEPUCTUKY XUMUUYECKHUX

a5IeMeHTOB «MeTtamnyeckne / HeMETaJUTMYECKHE CBOMCTBA, SJIEKTPOOTPUIIATETLHOCTh XUMHUECKUX 5

3JIEMEHTOB, PaJIUyC aTOMA B COOTBETCTBUHU C UX JIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B

IIEPUOTMYECKON CHCTEME XUMUYECKUX 1eMeHToB /[ M. MennaeneeBa»
Pa3nen 2. Xumnueckue peakuuu 12
Tema 2.1. Tumesr OcHOBHOE coJep:KaHue 8 OK 01
XMMUYECKUX Teopernueckoe ofydenue 4
peakuuii Knaccugukaius n TUOB XUMHUYECKUX PEAKLUH C ydacTHeM HeopraHuuyeckux BemiecTB. CocTaBieHHe

YpaBHEHUW pEaKlIMid COEIUHEHUs, pPa3JOKEeHUs, 3aMElIeHUs, OOMEHa, B T.4. PEAKIUW TOpEHUs,

OKHCIIEHUSA-BOCCTAHOBJICHUSI.

VYpaBHeHUsT OKHUCIIEHUs-BOCCTaHOBJIEHMs. CTeneHb oOkucieHus. OKHUCIUTENb M BOCCTaHOBUTEIb. 4

CocraBiieHHEe U YpPaBHHUBAHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH METOJOM 3JIEKTPOHHOIO

Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIMM B MPUPOJIE, MPOU3BOACTBEHHBIX Ipolieccax U

JKU3HEACSITEIIbHOCTH OPTraHU3MOB

[IpakTnyeckue 3aHATHS 4

KonuyectBennbie oTHOMEHUs B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH M PacUeThl IO

YpaBHEHUSIM XHMHUYECKUX peakuuid. Monb Kak eAuHUIla KOJWYecTBa BellecTBa. MojsipHas Macca.

3aKOHBI COXpaHEHUs Macchl M dHepruu. 3akoH ABoraapo. MoinsapHblii 00beM razoB. OTHOCHUTEIbHAS 4

IUIOTHOCTbH ra30B. Pacyersl Mo ypaBHEHUSM XMMHYECKHUX PEAKLHUil C MCIOJIb30BaHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIECTBA
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Tema 2.2. OcHoBHOe coJiep:KaHue 4 OK 01
OJNEKTPONIUTHIECKE | Teopernueckoe 00ydeHHe 2 OK 04
A ﬂnccciung T | Teopus 37eKTPOAUTHUECKON Auccouuanuu. MoHbl. DIeKTPOIUThI, HEAIEKTPOIUTHL. Peakiimu MOHHOTO
HOHHBIH OOMCH oOMeHna. CocraBieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBJIEHUS HUX IOJIHBIX M COKpPAalICHHbBIX 2

VMOHHBIX ypaBHEHU. KHCIOTHO-OCHOBHBIE PEAKIIN.

IIpakTHyeckne 3aHATHA 2

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U MPU3HAKOB

XUMHUYECKHX peakmuii. [I[poBeneHne peakinii HOHHOTO 0OMEHa, ONIPEIEIICHUE CPEIbI BOTHBIX 2

pacTBOpPOB. 3aaHUsl HA COCTABJIICHHE HOHHBIX PEaKIIHil.
KoHnTpoabHasn

CrtpoeHnue BemecTBa 1 XUMUYECKUE PEaKIuu 2
padora 1
Pa3nes 3. CTpoeHue u cBOlicTBAa HEOPraHUYeCKUX BellecTB 10
Tema 3.1. OcHOBHOe co/iep:KaHue 6 OK 01
Knaccupukanus, | Teopernueckoe ofydenune 4 OK 02
HOMCHKIIATYPA M |TThenmer Heopranmueckoi Xxumun. Kitaccu(pukaiys HeopraHndeckix BeuecTs. [IpocThle U CIIOKHBIE IIKS.2
CTpocHHE BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEUIECTB (OKCUIBI, THAPOKCHIBI, KUCIOTHI, COJN). B3anmMocBs3b
HCOPTaHMMCCKUX | yooprannuecknx BemecTB. ArperaTHble COCTOSIHMS BElecTBa. Kpucramimyeckue 1 aMopgHbie
BellecTs BEIECTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHAsI, MOJICKYJISIpHAsl, MOHHAsS, METAJNIMYECKast). 4

3aBUCHUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEHIeTKH. 3aBUCUMOCTD

XUMHUYECKOW aKTMBHOCTH BEIIECTB OT BUJIAa XUMUYECKOM CBSA3U U TUIA KPUCTATUIMYECKON PEIICTKH.

[TprunHBl MHOTOOOpA3Usl BEIIECTB

IIpakTH4eckue 3aHATHSA 2

HomeHnknatypa HeOpraHM4eCKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOIA U3 UX XUMUUYECKON (HOPMYJIBI

WM COCTABIIEHUE XUMUYECKOU (POPMYITBI MCXO/SI U3 Ha3BAHUS BEIIECTBA MO MEXIYHAPOIHOU

(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenne mpakTUyecKWX 3aJaHU MO KIAaCCH(PHUKAIMU, HOMEHKIAType M XUMHYECKUM (opmyliam

HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB (yrapHbIN Ta3, YIJEKHUCIBIA Tra3, aMMHakK, ramieHas 2

U3BECTb, HETAIIEHAs! H3BECTh, MUTHEBAsI COAA U JPYTUX): HA3bIBATh U COCTABIATH (POPMYIbI XUMHUUECKUX

BEIIECTB, OTMPENIETATh MPUHAIC)KHOCTh K KJIaccy.

HcTounuku xumuueckoi nHpopmarmu (CpeacTB MaccoBOi HHpOpMaINH, ceTh IHTepHET u apyrue).

[Touck napopManuu 1Mo Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopMyIiam.
Tema 3.2. ®usuko-| OcHOBHOE coiep:KaAHHE 4 OK 01
XUMHYCCKHC Teopernueckoe o0yueHue 2
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CBOICTBa
HEOPTraHUYECKHUX
BEIIECTB

Mertamibl. Obume (u3nyeckre U XUMHUYECKUE cBoicTBa MetaioB. CriocoObl mosydeHus. 3HaYeHHE
METAIJIOB M HEMETAJUIOB B NPUPOJIE M >KU3HEACATEIBHOCTH YENOBeKa M opraHum3moB. Kopposwus
METAaJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3UH

Hemeramnpl. OOmme ¢u3M4YecKne W XUMHUYECKHE CBOMCTBA HEMETA/UIOB. |HIIMYHBIE CBOMCTBA
HemeraiwioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coeTMHeHUH HeMeTauioB. KpyroBopoTsl
OMOTCHHBIX JIEMEHTOB B IIPUPO/IS

IIpakTnyeckue 3ansaTus

CocraBieHre ypaBHEHMM XMMMUYECKHUX PEAKIUI C ydacTUEM IPOCTHIX MU CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: META/JIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAHMW M aMQOTEpPHBIX T'MAPOKCHAOB; HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOLINX UX CBOMCTBA.

Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHUX 3aJaHUM HA CBOMCTBA, COCTaB, IOJIY4YEHUE U
0e30macHOE HCIOJIb30BAaHUE BAKHEHIIMX HEOPraHMYECKMX BEUIECTB B OBITY U IPAKTUYECKOH
JESITCIIBHOCTH YEJIOBEKA

KonTposabsHas
paborta 2

CBolicTBa HCOPraHNMYCCKUX BCIICCTB

OK 02
IIK3S.2.

Paznen 4. CTpoenne U CBOiCTBA OPraHUYeCKUX BelleCTB

20

Tema 4.1.
Knaccudpukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BELIECTB

OcHoBHOE coepKaHue

Teopernueckoe o0yueHue

[losiBneHne u pa3BUTHE OPTaHUYECKONW XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumun. MecTto u
3HAUYEHUE OPTraHNYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHYECKOE CTPOCHUE KAK IOPSTIOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJ€HTHOCTH.
OcHOBHBIE NTOJIOXKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsI OopraHmdeckux coeauHeHunii A.M. byrtneposa.
VYriepoaHslii CKeJIET OPraHUYECKON MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHWMHUYECKOTO
CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI.

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel KiaccM@UKaMu —OpPraHUYECKUX
coequHeHU. MexayHapoiHas HOMEHKJIAaTypa W IPHUHLUIBl HOMEHKJIATYPbl  OPraHUYECKUX
coenmuaeHuil. [lonsTHe 00 a3zoTcoaepX ammx COSAMHEHUSX, OWOIOTHYECKH AaKTHUBHBIX BEIIECTBAX
(yriaeBogax, kupax, OelKkax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHHAX (MOHOMEp, MOJIUMeEp,
CTPYKTYpPHOE 3B€HO)

IIpakTHyeckne 3aHATHA

Homenknartypa opraHMYecKMX COEIMHEHHMH OTAEIbHBIX KJIAcCOB (HACBILIICHHBIC, HEHACHIIIEHHBbIE WU
apoOMaTHYECKHE YTIEBOJOPObI, COUPTHI, (DEHOJIbI, albJIEruIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)

OK 01
IIK5S. 2.
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CocraBiieHHEe TOJIHBIX U COKpPAIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHX BEIECTB OTIEIbHBIX
KJIACCOB, HUCIIOJIb3YSl UX HAa3BaHUS IO CHUCTEMAaTHYECKOH M TpPUBUAIBHONW HOMEHKIJIAType (ITHJICH,
aleTUIIeH, TIHIEePUH, (eHos, GopMaNblIeruj, YKCycHas KHUCIIOTa, TIUIMH). Pacdersl mpocreiiieit
dbopMyIIbl OpraHu4ecKol MOJIEKYJIbI, HCXO0JIA U3 AJIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CsoiicTBa
OpraHNU4YeCKHUX
COCIMHECHHH

OCHOBHOe co/Iep:KaHue

12

TeopeaneCRoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEJAMHEHUN OTHENbHBIX KIAccoB (0COOEHHOCTH
KJIaCCU(UKALIMK U HOMEHKJIATYPhI BHYTPH KJIAcCa; TOMOJIOTUYECKUH psii U o0miasi hopMyia; U30MEepHs;
dbusnyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOITYUYEeHHUS]):

— IpeJesibHbIE YIIIEBOAOPOAbI (aJKaHbl U LUKJIOANKaHbl). ['OpeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILUIEHHOCTH U ObITY. CBOMCTBA MPUPOJHBIX YIIEBOJOPOIOB, HAX0XK/ICHUE B
IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, aJKUHbl U QJIKaJWEHbl) U apOMATUYECKUE YIJIEBOJOpOnbl. [opeHue
alleTUICHA KaK HCTOYHUK BBICOKOTEMIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB

— KUCJIOPOACOCpKAIINE COSAMHCHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M d(UPHI, aJTbJICTHIbI
U KETOHBI, JXKUPBI, yriaeBonbl). [IpakThyeckoe NpUMEHEHWE STUICHIVIMKONS, TIHUIEpUHA, (eHona.
[Tpumenenne Qopmanpaeruaa, amneraibJeTHaa, YKCYCHOH KHCIOTHl. MpUla Kak COJU  BBICIINX
KapOOHOBBIX KUCIIOT. MoOroIe CBOHCTBA MbLIa

— a30Tcojepaliue CcoeluHeHus (aMMHBI M AaMHMHOKHUCIOTHI, Oenku). BblcokoMonekymsipHble
COEJMHEHUs (CUHTETHYEeCKHe U OMOJIOTHYECKU-aKTUBHBIE). MOHOMEp, MOIUMeEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anyst STHUIEHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCIIOJIb30BaHMSL.

I'eHeTnyecKas CBSI3b MEXAY KJaCCaMHM OPraHUYeCKUX COEIMHEHUIN

IIpakTH4eckne 3aHATHA

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KIJIACCOB (TpUBHAIbHAS U MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKHE CBOMCTBA, CIOCOOBI MOJyUEHUs): TpEeeNIbHbIE (AIKaHbl U LUKIOAIKAHBI),
HenpeiebHbIe (AIKEHbI, JIKUHbBI U allKaJMeHbl) 1 apOMaTHYECKUE YIIeBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE  KHCJIOTBI M 3QUpPHI, aNbJErHAbl W  KETOHbl, AaMHHBI W AaMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COE€IUHEHMS. 3aJaHus Ha COCTaBJICHHE YpPaBHEHUN XMMHUYECKUX PEaKIHH C
y4acTHEM OPTaHWYECKUX BEIECTB HA OCHOBAaHUH UX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIE€ MO0 MPEAJOKEHHBIM LENOYKaM [peBpalleHuil),
XapaKTepU3YIOIINX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4eHHs M Ha3BaHUE OPraHUYECKUX COCIAMHEHMM I10 TPUBHAIBHOW WM MEXKIYyHAPOIHOU
CHUCTEMaTUYECKOM HOMEHKJIATYype.

PelieHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOWCTBA OPraHMYECKHUX

OK 01
OK 02
OK 04
IIK5S. 2.
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COEIUHEHHUHN OTAENbHBIX KJIACCOB

JlaboparopHas padota “IIpeBpallieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".

[Tonydyenue sTUIeHa U U3yUYEHUE €ro CBOMCTB. MoJenupoBaHie MOJIEKYJI U XUMHUECKUX MPEeBpaIleHui 2

Ha MPUMEepe dTaHa, STWICHA, alleTHIICHA U JIP.
Tema 4.3. OcHoOBHOe co/iep:KaHue 4 OK 01
Wnentudukanust | Tegpernueckoe obyuenue 2 OK 02
OpraHUYEecKuX

buooprannueckue coenuHenus. IlpumeHenue u Ouosorndeckas poib yrieBoaoB. OKucIeHHE OK 04
BCILICCTS, X yIJIEBOAOB — HCTOYHUK DSHEPrHUHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS AMHUHOKHUCIOT. OKO07
SHACHHC 1 [TpeBpamenust OenkoB NUIIKM B opraHu3Me. buonornyeckue ¢ynkuuu OenkoB. buonornueckue IIK5.2.
gfilgsgglgle i ¢GyHKIMY KUpOB. Pob OpraHnveckoil XuMuK B peIeHnH Ipo0IeM MHUIEBOi Oe30MacCHOCTH 2

.| Posib opranuueckoil XuUMHM B pelIEHHMHM NpoOIeM >SHEpreTHyeckoil Oe30MacHOCTH, B pa3BUTHU

HPOHSBOACTBCHHON o i iHEI, cO3naHMM HOBBIX MaTepHaioB, HOBBIX UCTOYHUKOB YHEPIHUHU (AIbTEPHATHBHBIE UCTOYHUKU
ACATCILHOCTH sHepruu). OnacHOCTb BO3JIEHCTBHMSI Ha JKHMBBIE OpPraHU3Mbl OPraHUYECKMX BELIECTB OTAENbHBIX
Helosexa KJIacCOB (YIJIE€BOAOPOABI, CHUPTHI, (PEHOJNBI, XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AIBIACTHUABI U Ap.),

CMBICJI IOKA3aTeJIsl IPeIeIbHO TOMYCTUMON KOHIIEHTPalluU

IIpakTHYeckune 3aHATHA 2

WnenTudukammsi OpraHMuecKuX COeTMHEHUI OTIEIBHBIX KJIACCOB (Ha MpUMepe allbJeTHA0B, KpaxMaiia,

YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCIOJIb30BaHMEM UX (U3MKO-XUMHUYECKUX CBOHCTB H

XapaKTEpHBIX Ka4eCTBEHHBIX peakmuid. JleHaTypamusi Oenka Tpu HarpeBaHuu. LIBeTHbIE peakiuu 2

OEIIKOB.

[TogroToBka W 3ammMTa MPOEKTOB IO SKOJIOTMYECKOW CepTHU(HKAIMA OOBEKTOB IPOWU3BOCTBA

OpPraHUYeCKUX BELIECTB
Kontpoasas CTpyKTypa 1 CBOWCTBA OPTaHMYECKUX BEIIESCTB 2
pa6ora 3
Paznen 5. Kunernveckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peaKknuii 4
Tema 5.1. OcHOBHOe coep:kaHue 4 OK 01
Cxopocth Teopernyeckoe odyuenune 2 OK 02
XUMHAYECKUX
- CKOpOCTh peaxIfu, €€ 3aBUCHMOCTh OT Pa3JMYHBIX (PaKTOPOB: TPHUPOJIBI pearupyloIyX BElIeCTB,
N UMIECKOE KOHLICHTPALMH  PearupyioluX BELIECTB, TEMIEPaTyphl M IIOWAAH PEAKUHOHHOH IOBEPXHOCTH.
paBHOBECHE TernoBbie A3 GEKTH XUMUYECKUX PEaKIiii. IK30- M SHAOTCPMHUUECKUE, PEAKIIHH. 2

OOpatuMocTh peaknuii. XUMHUYECKOE pPABHOBECHE M €ro CMEIICHHWE IMOJA JCWCTBUEM pa3IUYHBIX
(bhakTOpOB (KOHIIEHTPAIMs PEareéHTOB WJIM MPOTYKTOB PEAKINH, JaBJICHUE, TEMIIepaTypa) JJIsl CO3TaHMs
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ONTHUMAJIBHBIX YCIOBUM MpOTEKaHUs XuMudeckux npoueccon. [Ipunnumn Jle [latense.

IIpakTHYeckne 3aHATHA 2 OK 01
Pemennie mpakTUKO-OPUEHTUPOBAHHBIX 3a/JlaHUN Ha aHaiau3 (AKTOPOB, BIMSIONIMX HAa H3MEHEHHE OK 02
CKOPOCTH XMMHYECKOW PEaKIfH, B T.U. C MO3UIMIA IKOJOTHUYECKH 11€IeCO00pa3HOro MOBEACHUS B OBITY
Y TPYZAOBOM JIEATEILHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0POBbS M OKPYXKAIOLIEH TPUPOJHOMN CpEebl. 2
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha npumeHeHue npuHnuna Jle-Illarense s
HAXOXJICHUS HAalpaBlIeHUS CMEUICHUS paBHOBECHS XHUMHUYECKOW peakluud M aHaiu3 (QakTopos,
BJIMSIIOLIMX HA CMEILIEHUE XUMUYECKOT0 paBHOBECHS
Pa3nes 6. PacTtBopnl 4
Tema 6.1. OcHOBHOe coiep:KaHue 4 OK 01
TonsTue o Teopernueckoe o0yuenue 4 OK 02
acTBOpax =
p p PactBopenne kak ¢usuko-xumudeckuii mporecc. PactBopsl. CrocoObl NMPHUTOTOBIEHUS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBass 1011 pacTBOpeHHOro BemecTBa. (CMbICH MOKa3aTens MPeaeibHO IIK.5.2.
JIOITyCTUMON KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHNE B OI[CHKE SKOJIOTHIECKOI 0€30macHOCTH. 4
[IpaBuiia SKOJIOTMYECKU IEIeCO00pa3HOr0 TMOBEACHUS B OBITY W TPYIAOBOW AESITENBHOCTH B LIEJSAX
COXPAHEHHUS CBOErO 3JI0POBbA M OKPYXKAIOLIECH MPUPOAHON CPEAbl; OMACHOCTh BO3JICUCTBUS HA YKUBBIC
OpraHU3Mbl OIIPE/ICIICHHBIX BEIIECTB.
Paznen 7. Xumus B GbITY U NPOM3BOACTBEHHOI IeATEIbHOCTH YeJ0BEKA OK 01
Tema 7.1. TeopeTnueckoe 0dydeHH 2 OK 02
Xumus B ObITY U - - - OK 04
HIPOM3BOICTREHHO Hogeliime goCTHXEHUST XUMUYECKONH HAYKH M XMMHUYECKON TexHoioruu. Ponb xuMuu B obecrieueHun OK 07
eATENEHOCTH HKOJIOTUYECKOM, SHEPTETUUECKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MEIUIIMHBL. [IpaBuia mnoucka u 5
— aHamu3a XMMHUYECKOM HWHGPOpPMAallMM U3 pa3iMYHbIX MCTOYHUKOB (HayyHas M YydyeOHO-HaydHas TIK5.2.
JauTepaTypa, CpecTBa MaccoBoi nHpopmaluu, cetb IHTepHeT)
IIpakTHyeckue 3aHATHSA 2
3amura npoekToB: [IpeacTaBieHue pe3yapTaToB B popMe MUHU-TOKIIAAA C MPE3CHTAINEH 2
IIpomexyTouHasi aTTeCTANMSA 10 AUCHHUILIMHE (324€T)
Bcero 68
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YCJIOBUS PEAJIM3AIIAY YUYEBHOM JJUCIHATIIIMHBI

3.1. TpeGoBaHUsA K MUHMMAJIBHOMY MATEPUAJIbHO — TEXHUYECKOMY 00ecIeYeHH 0

JlexuroHHas ayaguTOpUs

npoektop NEC Projector MP40G: noyrOyk Acer 5720G-302G16Mi.

Jlaboparopus 001Iei 1 HEOPTraHNYECKON XUMUU

- HabOpBl MAPOCTEPKHEBBIX MOJICIICH MOJICKYJ, MOJCIN KPUCTAUTMYECKUX PEIICTOK,
KOJUICKIIUH MPOCTHIX M CIOKHBIX BEIIECTB W/UIU KOJUICKIIUU TTOJTMMEPOB; KOJUICKIIUS TOPHBIX TOPOJ
¥ MUHepasioB, Tabnuiia Menaeneesa, yaeOHble GUIbMBI, U(PPOBBIE 00pa30BaTEIbHBIEC PECYPCHI;

- BHITSDKHBIE TKadbl «JlaMHHAPY»; KOMIUIEKC JJIsl aHAIHM3a TSHKEIBIX METaIOB; XUMHUYECKHMA
MYJIBTHMETP C HaOOPOM HMOHOCENICKTUBHBIX JJICKTPOJOB; IMEYb CYIIWIbHAS; BEChl aHATUTUYCCKHE
BJIT-1; Becet maboparopubie BJIT>-150; Becei maboparopubie BJIT3-150; Bucko3umerp
CTCKIIIHHBIA; PEOXOpJ; CHelHajbHas XUMHUYECKass TI0Cy[na; BOJsSHAs W IecuaHas OaHs;
ICKTPOTUINTKH; ITATUBBI XUMUYECKHE C JACPKATEISAMHU; CEKYHIOMEPHI; HOoHOMEeTp MukoH—2; pH—
metp UITJI-311.

3.2. UndopmanuonHoe odecrieyeHne o0ydeHust

[lepeyeHr pekoMeHAYEeMbIX YUE€OHBIX H3JaHHI, WHTEPHET — PECYpPCOB, JIOMOJHHUTEIBHOU
JUTEPaTypPhL.
OCHOBHBIE UCTOYHUKHU:
1. I'ycesa, E. B. Xumus ans CIIO. B 2 gactsax. U.1 : yue6HO-MeToanueckoe nocodue / E. B. I'ycena,

M. P. Buranmmna, /. Y. KynukoBa. — Ka3zaup : KazaHnckuil HallMOHaNbHBIN HCCIIEIOBATEIHCKUM
TexHoJoruueckuit yausepcurer, 2019. — 168 c. — ISBN 978-5-7882-2791-7, 978-5-7882-2792-4
(a.1). — TekcT : AICKTPOHHBIN // DNEKTPOHHBIN pecype mudpoBoit odpazoBarenpHOU cpenbl CITO

PROFo0pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/109611

2. XamwuroBa, A. WU. Opranunueckas xumus ans cryaeHtoB CIIO : ydyeGHoe mocobue / A. U.
XamutoBa, T. E byceiruna, JI. P. Caduna. — Kazaup : Kazanckuili HanmoHaIbHBINA
UCCIIeIOBaTEIbCKUI TeXHOMOTHYecKuil yHuBepcurer, 2016. — 172 ¢. — ISBN 978-5-7882-1938-7.
— Texker : sneKkTpoHHBIM // DneKTpoHHBIM pecypc mudpoBoit obpazoBarenbHO cpenbl CIIO
PROFo0pa3oBanue : [caiit]. — URL: https://profspo.ru/books/80239

JlononHuTeIbHBIE UCTOYHHUKU:

Eropos, A. C. Xumus. Dxcnpecc-penerutop ais noarotosku k ET'D / A. C. Eropos, I'. X. AMuHoBa.
— PocroB-nHa-/lony : ®enukc, 2017. — 281 ¢. — ISBN 978-5-222-28377-6. — TekcrT :
AJIEKTPOHHBIN // DIEKTPOHHBIN pecypce nudpoBoit odpazoBarenbsHoi cpenbl CIIO PROFobOpa3zoBanue
: [caiit]. — URL: https://profspo.ru/books/59457

NHuTepHeT-pecypcesl:

. www.class-fizika.nard.ru («Kiacc!Has mocka st TF0003HATEIBHBIXY).

. www.interneturok.ru («Buaeoypoku 1o npeaMeTam MKOIbHOH MPOrpaMMbl»).
. www.alhimikov.net (O06pa3oBaTebHBIN CAUT IS IIIKOJILHUKOB).

. http://mon.gov.ru (Caiitr MunucrepcTBa 06pazoBanus U Hayku PD) /

. www.edu.ru (Poccuiickuii 00pa3zoBaTeNIbHbII TOPTa).

. www.hemi.wallst.ru («Xumusi. OOpa3oBaTeNbHbINA CAUT AJIS IIKOJIBHUKOBY).

. www.chem.msu.su (DnekTpoHHast OnGIMOTEeKa IO XUMUH).

. www.hvsh.ru (xypHan «Xumus B mLIKOJIE»).

. www.hij.ru (xypHan «XuUMHS U )KU3HBY).

10.http://www firo.ru (Caiit ®I'OY denepaibHblii HHCTUTYT Pa3BUTHUS 00Opa30BaHUsA).
11.www.ed.gov.ru (Caiit ®enepabHOTO areHTCTBa 1Mo oOpa3oBaHuio PD).
12.0t1kprITEIE OOpa3oBaTenbHbIe pecypcsl http://www.educom.ru/ru/information/

O 0 1N DN K~ WP
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JUCIUILINHBI

KoHTponbs u oreHka pe3ysibTaToB O0Y4YEeHHsI OCYLIECTBISIETCS MPEMNoAaBaTeIeM B Ipolecce
MIPOBEJICHUS KOHTPOJIBHBIX Pa0OT, MPAKTUYECKUX 3aHATUH U TaOOPaTOPHBIX paboT, TECTUPOBAHMUS, a

TaKK€ BBIIIOJIHCHUA 06y‘-IaIOH_[I/IMI/IC5I HHIUBHUAYAJIbHBIX 3aI[aHHI>'I,
OIIPECACIIAIOT,

Pesynbratel  oOyueHus

qTo 06yqa}0mn cCia

ACMOHCTPHUPOBATH IO 3aBCPIICHNUUN U3YUCHUA JUCHUIJIMHBL.

Jns  gopmupoBanus,

VICIIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEPOIPHUSITHI.

HUCCIIEJOBaHUI.
HOHUMATh U

IIPOEKTOB,
JOJDKHBI ~ 3HATh,

KOHTPOJAd W ONLCHKHU PE3YyJIbTaTOB OCBOCHUA y‘lC6HOfI JUCHUITIIMHBI

N | OK/IK Moayas/Pazaen/ Pesyabrar oyuenns Tunbt OLEHOTHBIX
Tema MeponpUusTHIA
I OcHoBHOe coepkaHue
1 Pazpea 1. ®opmyanpoBath 0a30Bble
OcHoBbI MOHSATHS U 3aKOHbI XUMHMH
CTPOeHMS
BellecTBa
1.1 |OKO01 Crpoenne atoMoB |COCTaBIsATh XUMUYECKUE 1. Tect «CTpoeHue aToMOB
XUMHUYECKUX (bopMyJIbl COeIMHEHUH B XMUMUYECKHUX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBUU CO CTETIEHbIO IIPUPO/Ia XMMUUECKOH CBSI3N».
npupoja OKHCIICHUSI XMMUYECKUX 2. 3ajauu Ha COCTaBJIEHUE
XUMHUYECKON 3JIEMEHTOB, UCXO/IS U3 XUMHAYECKUX (POpMyIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COEMHEHUMN
ANEKTPOOTPULIATEILHOCTH (oxcuaoB, cynb(hUI0B, THAPUIOB
U T.II.) U Ha3BaHUE COEIMHEHUN
10 HOMEHKJIaType
MEX1YHapOJHOI'O COI03a
TEOPETHUYECKON U MPUKIIATHOMN
XUMHH.
1.2 | OKO01 Ilepuonnueckuit |XapakrepuzoBaTh xumuueckue |1. Tect «Meranmnueckue /
OK 02 3aKOH M TaOJHMIa |3JIEMEHTHI B COOTBETCTBUHU C  |HEMETAIUIMYECKUE CBOMCTBA,

.. Menneneea

X MOJ0XKEHUEM B
IIEPUOINYECKON CHCTEME
XUMHYECKHUX d1eMeHTOB JI. 1.
Menneneena

AIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM U TOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKUX 31eMeHTOB J[.1.
MenneneeBa.

2. IlpakTueckue 3alanus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOEHUEM aTOMOB XUMHUUYECKUX
3JIEMEHTOB U IEPUOANIECKUM
W3MEHEHHEM CBOICTB
XUMHYECKHX 3JIEMEHTOB U UX
CO€IUHEHUIN B COOTBETCTBUM C
nosioxenueM Ilepuonnueckon
CHCTEME.
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N | OK/IK Monyas/Paznen/ PesyabTat 0byuenus Tunbt OLEHOHBIX
Tema MepOoNpPHATHH

2 Pasznen 2. XapakTepu3oBaTh THIIbI Konrtpoabnas padora
XumMuyeckue XHMHYECKHX peaKuui «CTpoeHue BemecTsa u
peakuuu XHMHYecKHe Peakium»

21 | OKO01 Tunel CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBIEHUE

OK 04 XUMHYECKUX COEMHEHHS, PA3JI0KEHUS, YpPaBHEHUI PEaKIUNA:
peakuui oOMeHa, 3aMelIeHus, — COEMHEHMSI, 3aMellleHus,

OKHUCJIUTEIBHO- pasioxxeHusi, 0OMeHa;

BOCCTAaHOBUTEJbHBIC PEAKIIUH |— OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKILUH C
HCIIOJIb30BaHUEM METOJa
AJIEKTPOHHOTO OasiaHca.
2. 3agauM Ha pacyeT Macchl
BelIeCTBa UM 00bEMaA
ra3oB 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WiIH 00bEMY
OJIHOTO U3 yYaCTBYIOIIUX B
peaKL Uy BELIECTB; pacuCThl
Macchl (00bEMa, KOTMIecTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CIIM OJTHO U3 BEIIECTB UMEET
PUMECH

2.2 Onexrponutruyec |CocTaBIsATh YPaBHEHUS 1. 3ananus Ha cOoCcTaBIEHUE
Kasi TUCCOLMALNS |XUMUYECKUX PEAKIIUN HOHHOTO |MOJIEKYJISIPHBIX U MOHHBIX
Y MOHHBIN OOMEeH |0OMeHa C yJyacTueM peaKkuuii C y4aCTUEM KHCJIOT,

HEOPraHWYECKUX BEILECTB OCHOBaHMI U coJIeH,
YCTaHOBJICHHE U3MEHEHUS
KHUCJIIOTHOCTH CPEJIbl
2. JJaboparopnas padota "Turmst
XUMHUYECKUX peakuui”

3 Paznen 3. HccaenoBarb cTpoeHue U KonTposbnas padora
Crpoenne n cBoiicTBa Heoprannyeckux |«CBOMCTBA HEOPraHMYECKHUX
cBoOiicTBa BellecTB BellecTB)

HEOPraHu4ecKux
BellecTB
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OK/IIK

Monyas/Paznen/
Tema

Pe3yabTar 00yyeHus

THIBI OLIEHOYHBIX
MeponpUATHI

3.1

OK 01
[1KS5.2.

Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOPraHUYEeCKHEe BEIEeCTBa B
COOTBETCTBHUH C UX CTPOCHUEM

1. Tect «Homenkinarypa u
HA3BaHHE HEOPTAHMYECKUX
BEIIECTB UCXO/I U3 UX
XUMHYECKON (HOPMYITBI UITN
COCTaBJICHUE XUMUYECKOM
(bOpMYITBI HCXOIS U3 Ha3BAHUS
BEIIECTBA 110 MEKTYHAPOIHOI
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aJieMeHTa (COeMHEHNS) B
MOJIEKYJe (CMECH).

3. [IpakTrueckue 3aganus 1Mo
KJ1accupuKaluu, HOMEHKJIAType 1
XUMUYECKUM (PopMyIiam
HEOPTaHMYECKUX BEIICCTB
pa3IMYHBIX KIIACCOB.

3.2

OK 01
OK 02
[1K5.2.

dusnko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYeCKuX
BEIIECTB

VYcraHaBiIuBaTh 3aBUCUMOCTD
(U3NKO-XUMHUYECKUX CBOWCTB
HEOpPraHUYECKUX BEIIECTB OT
CTPOEHUS aTOMOB U MOJIEKYII, a
TaK)Ke THITA KPUCTAIIINYECKOMN
peleTKH

1. Tect «OcobeHHocTu
XMMHUYECKUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
THIPOKCHUIOB U COJIEH».

2. 3ajaHus Ha COCTaBJICHHE
YPAaBHEHUN XUMUYECKUX PEAKLUN
C Y4acCTHEM IPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB:
OKCHUJIOB METAJIJIOB, HEMETAJLJIOB U
aM(OTEepHBIX 2JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT,
OCHOBaHMI U aM(OTEpHBIX
THJIPOKCHJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBa U CIIOCOOBI OJTyYEHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHNs Ha
CBONCTBA U MOJTy4YEHUE
HEOPraHUUYECKUX BEIIECTB

Paznen 4.
Crpoenne n
cBOMCTBAa
OPraHuYecKux
BelllecTB

HccaenoBarb cTpoeHue 1
CBOMCTBA OPraHU4YeCKHX
BeLIECTB

KounTtpoabnas padora
«CTpoeHne U CBOMCTBA
OPraHnveCKux BEIIECCTB»
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Monyas/Paznen/

THIBI OLIEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus N
Tema MepOoNpPHATHH
41 | OKO01 Knaccudukanms, |Knaccudumuponars 1. 3aga"us Ha cocTaBlIEHUE
[IK5.2.  |ctpoenue u OpPraHUYECKUE BEIIECTBA B Ha3BAHUN OPraHUYECKHUX
HOMEHKJIATypa  |COOTBETCTBUHU C MX CTPOECHUEM |COEAMHEHHI 110 TPUBUATBHON HIIN
OpraHUYEeCKUX MEXIYHAPOAHOU
BEIIECTB CHUCTEeMaTU4YECKOl HOMEHKJIaType.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpPMYIT
OpPraHUYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB.
3. 3ajauu Ha OorpeeeHue
npocrenmien GopmMyIbl
OpraHUYeCKON MOJIEKYIIbI, UCXOIs
13 3JIEMEHTHOTO cocTana (B %)
4.2 | OKOl CsoiicTBa YcranaBnuBath 3aBUCUMOCTh | 1. 3agaHust Ha cocTaBieHUE
OK 02 OpraHNUYeCKHUX (U3UKO-XMMHYECKHUX CBOWCTB |ypaBHEHUU XMMHUYECKUX peaKlui
OK 04 COCIMHEHU I OpPraHUYECKUX BEIIECTB OT C y4acTHUEM OPraHUYECKHUX
I1K5.2. CTPOCHHS MOJIEKYJT BEIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHSI.
2. 3agaHusi Ha COCTABJIICHUE
YpaBHEHUN XUMUYECKUX
peaxui, WIUTFOCTPUPYIOLTUX
XMMHYECKHE CBOMCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHUS TaHHBIX
peaKurii U TeHETUYECKOU CBSI3U
OpPraHWYECKHUX BEIECTB Pa3HbIX
KJIACCOB.
3. PacueTrHsble 3agaun no
YpaBHEHUSAM PEAKIINI C yJacTHEM
OpraHUYEeCKHUX BEIECTB.
4. Jlaboparopnas pabota
“ITpeBparnieHust OpraHUu4eCKUX
BEUIECTB IPU HarpeBaHuu"
4.3 | OKOl Nnentuduxanus |MccnenoBats kauectBeHHble | 1.IIpakTHKo-OpHeHTHPOBAHHbBIE
OK 02 OpraHUYECKUX peaKIu OpraHuveCcKuX 3a/1aHusl IO COCTABJICHUIO
OK 04 BEIIECTB, UX COCTUHEHUN OTHEIHLHBIX XAMHYECKUX PEAKIUN C yHaCTUEM
[IK5.2.  |3HaueHue u KJIacCOB OpraHWYeCKHUX BEIECTB, B T.4.
MIPUMEHEHUE B HCIIOTB3YEMBIX TSI X
OBITOBOM 1 UJACHTU(UKAIMU B OBITY U
MIPOU3BOICTBEHHO MPOMBIIIIIICHHOCTH.
1 IesTeNbHOCTH 2.Jlaboparopnast pabora:
YyesoBeKa “Unentuduxanus OpraHnyecKux
COEIMHEHUH OTJEIbHBIX KJIaCCOB™
5 Paznea 5. XapakTepu3oBaTh BJIUSIHHE
Kunernveckue u |pa3in4HbIX (PAKTOPOB HA
TepMOJUHAMIYE |PABHOBECHE U CKOPOCTh
cKHe XHUMHYECKHX pPeaKkuuid
3aKOHOMEPHOCTH
NPOTEeKAHUS
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Monyas/Paznen/

THIBI OLIEHOYHBIX

Ne | OK/IIK Pe3yabTar 00yyeHus N
Tema MepOoNpPHATHH
XUMHYECKHX
peakuuii
5 OK 01 CxopocThb XapakTepru30BaTh BIUSHUEC [IpakTHKO-OpHUEHTHUPOBAHHBIE
OK 02 XUMHUYECKHUX KOHIICHTPALlUX PEArupyIolnX |TEOPETUYECKHUE 3aJaHus Ha
[IKS5.2.  |peakuuid. BEILIECTB U TEMIIEpaTyphl HA  |aHaau3 (PaKTOPOB, BIUSIONIMX Ha
XUMHYECKOE CKOPOCTb XUMHUYECKUX U3MEHEHHE CKOPOCTH
paBHOBecHE peakuuit xumMudeckon peakuuu. IIpaktuko-
XapakTepu30BaTh BIUSHUE OpUEHTUPOBAaHHBIE 3aJIaHUS HA
W3MEHEHUs KOHLIEHTpaluu npuMeHeHue npuHuuna Jle-
BELIECTB, PEaKLUU CPEbl U [aTtenbe 1u1st HAXOXKIACHUS
TEMIIEpaTyphbl HA CMEIICHUE  |HAMPABICHUS CMELIECHUS
XUMHUYECKOI0 PaBHOBECUS paBHOBECHSI XUMUYECKON
peaxiuu 1 aHaian3 GakTopoBs,
BIIUSIIOLIUX HA CMELLEHUE
XUMHUYECKOTO PAaBHOBECHUS
6 HccnenoBath nCTUHHBIE
Pazpgea 6.
PacTBOPHI C 32JAHHBIMH
PacrBopsI
XapaKTepuCTHKAMM
6.1 | OKOl [TonsTne o Pasnuuyare nctuHHBIE 1. 3ajaun Ha IPUTrOTOBJIICHUE
OK 02 pacTBopax pacTBOpbI pacTBOPOB.
[IK 5.2. 2. [IpakTUKO-OPUEHTUPOBAHHbIE
pacyeTHbIC 3a/IaHHs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBON U
IIPOU3BOJICTBEHHON JESITETbHOCTH
4eJI0BeKa
7 Paspnen 7. OueHuBaTh NOCAEACTBHSA 3ammTa npoexkrTa
Xumus B ObITY H (ObITOBOH 1
NPOU3BO/JCTBEHH |IIPOM3BOICTBEHHOM
ol 1esITeJJbHOCTH YeJI0OBeKa ¢
AeAITeJIbHOCTH  |MO3HMIIUI IKOJIOTHYeCKOi
YeJI0BeKa 0e3omacHoOCTH
OK 01 Xumusi B ObITy 1 |OLIEHHBATH TTOCIICICTBHS 3anmra NpoeKTOB
OK 02 MIPOU3BO/ICTBEHHO |OBITOBOM U MPOU3BOJCTBEHHON
OK 04 U IeATEeNbHOCTH |IeITEIbHOCTU YEJIOBEKA C
OK 07 YeJIoBeKa MTO3HIMH 3KOJIOTHYECKON
IIK 5.2. 6e30macHOCTH
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O0mee pacnpenenenue 0a/110B TeKyIero KOHTPOJIS IO BUAAM y4eOHBIX padoT AJist

CTY/IeHTOB
PefiTuar-xouTposns 1 TEeCT, coOeceJ0BaHuUE 110 TEME 20
PeiiTuHr-KOHTpOIIB 2 TEeCT, coOeceJ0BaHuUE 110 TEME 25
PefiTunar-xonTposs 3 TEeCT, coOeceJ0BaHuUE 110 TEME 25
[Tocelenue 3aHsaTU OTcyTCTBHE TPONMYCKOB 5
CTYIEHTOM 3aHATUHN 0€3 yBaXKUTEJIbHOU

MPUYMHBI
JlonomHUTEIHHBIC OB aKTHUBHAs paboTa Ha ypoKe )
(6onychl)
Boinonnenue cemecTpoBOro TECTUPOBAaHUE 10 20

IJIaHa CAaMOCTOSTCIIbHOM
paboThl
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