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1. O61asi xapakTepucTUKA pado4yeid MporpaMMbl U CHUIJINHBI « XUMHUSD)

1.1. Mecto MCHUIVIMHBI B  CTPYKTYpe OCHOBHOH mnpodeccHOHATbHOMI
00pa3oBaTeJIbHOI MPOTrPAMMBI

MaremaTudyeckuii 1 OO €CTECTBEHHOHAYUHBIA MK
1.2. Heau u uiaHupyeMble pe3yJbTaThl 0CBOCHUS AU CHUIIIUHbI
1.2.1. lean u 3agaumn JUCUUIJIMHBI

dopMupoBaHuEe y OO0Yy4YaIOIIMXCA XHUMHYECKOW COCTaBJISIONIEH €CTeCTBEHHO-
HAy4YHOM KapTUHbI MHpA KaK OCHOBBI TMPHUHATHS PEIICHU B JKU3HCHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAILUSAX, OTBETCTBEHHOTO MTOBEICHUS B IPUPOIHON CpPELE.

3amaun AUCUMILIUHBI:

1) cdopMupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUSI XUMHUYECKHX
IIPOILIECCOB U SIBJICHUM B OKPYXAIOIIEH Cpene, LEIOCTHOM HAYyYHOM KAPTHHBI MHpA,
B3aMMOCBSI3M U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS MPOBOJUTH pPACUETHl IO XUMUYECKUM ¢dopMmyramM H
YPaBHEHUSIM XMMHUYECKUX PEAKIHi, TUIAaHUPOBATh U HUHTEPHPETHUPOBATH PE3YIbTATHI
XUMHYECKUX 3KCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM NPOBEACHHUS XUMHUYECKHX 3KCIIEPUMEHTAJIbHBIX
UCCIIEIOBAaHUM € COOJIOJICHHEM MpaBui 0e30macHOro oOpalleHusi ¢ BEUIeCTBaMU U
71a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHS aHAJIM3UPOBATH, OLICHUBATh, IPOBEPATH HA JTOCTOBEPHOCTH U
000011aTh HHPOPMALIMIO XUMUUYECKOTO XapaKTepa U3 Pa3INuHbIX HCTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCEACTBUS CBOEH NIE€ATEIbHOCTH U
XUMHUYECKUX MPUPOJTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB,;

6) chopMupoBaTh MOHMMAHKUE 3HAYMMOCTH JOCTH)KEHUN XMMHUYECKON HAayKd U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 MTPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJIbTAThl OCBOCHUS] JUCIUIJIMHBI

B pe3ynbTaTe OCBOEHUS AUCHUIUIMHBI OOYYAIOIIMICS TOKEH YMETh:
- IIPOTHO3UPOBATh HEOIaronpusiTHbIE JKOJIOTHYECKHUE ITOCJEACTBUSA

MPEANPUHUMAEMBIX AEHCTBUMN, IPEIOTBPALIATh UX;

- B3aMMOJICHCTBOBATH C COIIMAILHBIMIA HHCTUTYTaMH B COOTBETCTBUH C UX (YHKITUSIMHU
1 Ha3HAYCHHUEM,;

- BBISIBJISITh XapaKTEPHbIC MTPU3HAKU U B3aUMOCBSI3b U3YUYEHHBIX MOHITUN, IPUMEHATH
COOTBETCTBYIOIIME TMOHITUS MPU ONMUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKUX U
OPTaHUWYECKUX BELIECTB U WX MPEBPALICHUM; BBISBISITh B3aUMOCBS3b XHUMHUYECKHX
3HAHWUU C IOHATUSAMU U MIPECTABICHUSAMHU IPYTUX €CTECTBEHHOHAYYHBIX TPEIMETOB;

- HWCIOJB30BaTh HAMMEHOBAHMUS XUMHYECKUX COCAMHECHHN MEXKIYHApOIHOrO COM03a
TEOPETUYECKON Y MPUKJIAAHOW XUMHUU U TPUBHAJIbHBIE HA3BAHUS BAKHEHIIINX BEIIECTB
(oTUmNeH, aneTuieH, TaulepuH, ¢eHol, Gopmanbaeru, yKCycHas KHUCIOTa, TIUIUH,
yrapHbld ra3, yIJIEKHCIBIM ra3, aMMHUaK, ralieHas W3BECTb, HEramieHash W3BECTb,



NUTHEBASI COJA U JIPYTUX), COCTaBIATh (POPMYJIbI HEOPraHMYECKUX U OPraHUYECKHUX
BEILECTB, YPAaBHEHUS XMUMHYECKUX PEAKIHM, OOBSICHATHh WX CMBICI; MOATBEPKIAThH
XapaKTEepHbIE XMMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTAMHU
Y 3aIUCSAMH YPABHEHUN XUMUYECKUX PEAKIINN;
- YCTaHaBJIMBATh MPUHAIJICKHOCTh H3YYECHHBIX HEOPraHUYECKUX M OPTAHUYECKUX
BEIIECTB K OMNPEAECICHHBIM KJIAacCaM M TPYIIaM COEAUHECHUH, XapaKTepU30BaTh HX
COCTaB M BaXXHEWUIIIME CBOMCTBA; ONPEEATh BUb XUMUYECKHUX CBsI3€il (KOBAJICHTHAS,
WOHHAs, METaJUIMYecKasi, BOJAOPOHAS), TUIIbl KPUCTAIUIMYECKUX DPEIIETOK BEIIECTB;
KJIacCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU;
- TMPOBOJUTH PACUETHl IO XUMHUYECKUM (opMyllaM U YpaBHEHUSIM XUMHUYECKUX
peakiuii ¢ UCHoJib30BaHUEM (DU3UUYECKUX BEITUYMH, XapaKTEPU3YIOIIMX BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00be€Ma (HOpPMAaJIbHbIE YCIIOBHS) Ta3oB,
KOJINYECTBA BELIECTBA; UCMOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJISI IPUHATUS
pelICHU B KOHKPETHBIX >KM3HEHHBIX CUTYyallUsIX, CBSI3AHHBIX C BEIIECTBAMU U HUX
MIPUMEHCHUEM;
- aHAM3UPOBATh XUMHUYECKYIO0 MH(MOpPMAIUIO, TOIYyYaeMyl0 U3 Pa3HbIX HCTOYHHKOB
(cpenctB MaccoBoit uHGopmaiuu, cetb UHTEpHET U ipyrue);
- coOyroaTh TMpaBUjia DKOJIOTMUECKH 11eJ1eCO00pa3HOro TOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 30POBbS M OKPYKAIOILICH
MPUPOJHOM CpPEAbl; YUYUTHIBATH OMNACHOCTH BO3JCHCTBHUS HAa YKHUBBIE OPraHU3MBbI
ONPENECICHHBIX BEMIECTB, MOHWUMAsl CMBICI TOKA3aTeNsl NPEACbHOM TOIMYyCTUMOMN
KOHIICHTPAIIUH.

B pesynbTaTe 0CBOCHUS TUCIUTIIUHBI 00YYaIOIIUNACS TOJKEH 3HATh:
- ¢c(OpMHUPOBAHHOCTh POCCHMCKONW TPaKJTAHCKOM HISHTUYHOCTH, NATPUOTHU3MA,
YBOXKEHUSI K CBOEMY HAapOJy, YyBCTBA OTBETCTBEHHOCTH mepen PonnHoM, ropaocTu 3a
CBOM Kpail, cBOW PoanHy, CBOM S3BIK W KyJbTYpYy, HpPOLUIOE M HACTOSIIECE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

- c(hOpMUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYpbI, TOHHUMAHUE BIUSHUS COIMAIBHO-
SKOHOMHUYECKUX TMPOLECCOB HA COCTOSHUE TMPUPOAHOM U COLMAIBHON Cpenbl,
OCO3HaHUE TI00aTBHOTO XapaKTepa SKOJOTHYECKUX TIPOOIIeM;

- chOpMHpPOBAHHOCTh  MPEJACTABICHUN: O  XUMHUYECKOHM  COCTABJISIOINICH
€CTEeCTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUHU B IMO3HAHUM SIBICHUM MPUPOJIBI, B
GOpMUPOBAHUM MBIIUICHUST W KYJbTYpPhl JIMYHOCTH, €€ (PYHKIHOHAJIBLHOU
I'PAaMOTHOCTH, HEOOXOJIMMOW ISl pelIeHUs] MPAKTUYECKUX 3aJlad M DKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

- penbedHO TOUEUHYIO cucTeMy oOo3HaueHwit JI. bpaiing mns 3ammcu XUMUYECKUX
dbopmy.

B pesynbpTare ocBOEHUsI TUCHUIUIMHBI, OOyYaromuecs: MTODKHBI 00J1alaTh OOIIMMU U

npo(ecCUOHANbHBIMU KOMIIETEHIIUSMHU, BKIIOYAIOUIUMHU B €€0s1 CHOCOOHOCTH:
OK1-9



OK 1. [ToHumMaTh CyIIHOCTh U COLMAIbHYIO 3HAUUMOCTh CBOEH Oyayiuel npodeccuu,
MPOSIBIIATH K HEW YCTOWYMBBIM UHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO JI€ATE€IbHOCTh, BHIOUPATh THUIIOBBIE METOJIBI U
CrocoObl BBIMOJIHEHUST PO(EeCCUOHANBHBIX 3a/lay, OLEHUBAaTh UX 3((PEKTUBHOCTH U
Ka4eCTBO.

OK 3. IlpuHuMaTh pelieHus B CTAHIAPTHBIX U HECTAHAAPTHBIX CUTYALUSIX U HECTHU 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisiTh MOWCK W HUCIHOJIb30BaHUE HH(POpPMALUU, HEOOXOIUMOM st
3G ()EKTUBHOTO BBIMIOJIHEHHST TPO(ECCHOHANBHBIX 3a/1ad, NPO(PEeCcCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBaTh HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHMH B
poecCHOHATEHOM eI TEIEHOCTH.

OK 6. PaboraTe B KOJUIEKTMBE M KOMaHAE, 3(PPEKTUBHO OOLIATHCA C KOJUIEramu,
PYKOBOJICTBOM, TOTPEOUTETISIMHU.

OK 7. bpatb Ha ce0si OTBETCTBEHHOCTh 3a PabOTy YICHOB KOMaHAbl (MOAYMHEHHBIX),
3a pe3yJIbTaT BBIOJIHEHUS 3aJaHU M.

OK 8. CaMmocTosATeNnbHO OMNPENENATh 3aJauyu MPO(ECCHOHATBHOTO M JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCS CaMOOOpPAa30BaHUEM, OCO3HAHHO ILJIAHUPOBATH MOBBIIICHUE
KBIH(PUKALIUU.

OK 9. OpuentupoBaTbCd B  YCIOBHSX YaCTOM CMEHBI TEXHOJOTHM B
poeCCUOHATIBHON JIEATEIIbHOCTH.

MK 1.1-1.3,TIK2.1-2.6,1IK3.1-3.8,1IK 4.1 -4.5

I[IK 1.1. Co3paBaTh ONTUMaJIbHbIC 300TMTMEHUYECKUE YCIIOBUS COJIEpKAHUS,
KOPMJIGHHSI U yXOJa 32 CEIbCKOXO3SUCTBEHHBIMU, MEIKUMH JIOMAIIHUMHU H
AK30TUYECKUMU KUBOTHBIMHU.

[IK 1.2. Opra#u3oBeiBaThb M MPOBOJAUTH MNPOPUIAKTUYECKYID pabOTy MO
OPEeAyNpeXICHUI0 BHYTPEHHUX HE3apa3HbIX OO0JIe3HEH CelNbCKOXO3SICTBEHHBIX,
MEJIKMX JIOMAIIHUX U AK30TUYECKHUX KUBOTHBIX.

I[IK 1.3. Opranu3oBblBaTh ¥  NOPOBOAUTH  BETEPUHAPHYIO  MPOPUIAKTUKY
WH(OEKIIMOHHBIX W HWHBA3UOHHBIX OOJIE3HEW  CEIbCKOXO3SIMCTBEHHBIX, MEIKHUX
JIOMAIIHUX U DK30TUYECKUX KUBOTHBIX.

[IK 2.1. ObGecneunBaTh O€30MacHYI0 Cpedy IS CETbCKOXO3SHWCTBEHHBIX, MEITKHUX
JOMAIIHUX W  OK30THYECKUX JKUBOTHBIX W  BETEPUHAPHBIX  CIEIHAIKCTOB,
YYaCTBYIOIIMX B JIe4€OHO-ANArHOCTUYECKOM TIpoLiecce.

[IK 2.2. BbInodaHATh BETEpUHApPHbBIE JIEUEOHO-IUATHOCTUUYECKUE MAHUMYJALNA C
npuMeHeHueM (HhapMaKkoJIOTUYECKUX CPEJICTB.

I[IK 2.3. Bectu BeTepuHApHBIM  JIe4EOHO-TUATHOCTUYECKUM  TIpOIecC ¢
MCIIOJIb30BaHUEM CIICIIMATBHOM anmnapaTypbl U HHCTPYMEHTAPUS.

[IK 2.4. OxaspiBaTh MOBpa4eOHYIO TIOMOIIb CEIbCKOXO3IMCTBEHHBIM >KHUBOTHBIM,
MEJIKUM JOMAIIHUM U 3K30TUYECKUM KUBOTHBIM B HEOTIIOXKHBIX CUTYaLIHSIX.



[IK 2.5. Oka3blBaThb aKyLIEPCKYI0 TOMOIIb CEJIIbCKOXO3UCTBEHHBIM, MEIKUM
JOMAIIHUM U 3K30TUYECKUM KUBOTHBIM.

[IK 2.6. ITpoBOAUTH BETEpUHAPHBIN MTPUEM.

[IK 3.1. Opranu3oBbiBaTh U MPOBOJAUTH BETEPUHAPHBIA KOHTPOJIb YOOWHBIX
YKUBOTHBIX.

[1K 3.2. Opranu3oBbIBaTh U MPOBOIUTH MOCICYOOUHBIN OCMOTp TOJIOB, TYII (TYIIEK) U
BHYTPEHHHUX OPTraHOB CEIbCKOXO35CTBEHHBIX )KUBOTHBIX.

[1K 3.3. TIpoBoauTs npeayO0oitHyI0 U OCIeyOOHHYIO TUArHOCTUKY UH(PEKIIMOHHBIX U
WHBA3UOHHBIX OO0JIE3HEH CEIbCKOXO3IMCTBEHHBIX >KMBOTHBIX U OpPraHU30BBIBATH U
MPOBOJUTH BETEPUHAPHO-CAHUTAPHBIE MEPOTIPUITHSI IPU UX OOHAPYKEHUU.

[IK 3.4. Opranu3oBbiBaTh M MPOBOAHUTH 3a00p 0Opa3loB KPOBH, MOJIOKA, MOUYH,
(dexanmii, UX ynakoBKY M MOATOTOBKY K MCCIIEIOBAHUIO.

[IK 3.5. Opranu3oBbiBaTb MU MPOBOAUTH 3a00p 0Opa3loB MNPOAYKTOB M ChIPbS
YKUBOTHOT'O MIPOUCXOKIEHUS sl BETEPUHAPHO-CAHUTAPHON SKCIIEPTHUBI.

[IK 3.6. Onpenensate COOTBETCTBUE MPOAYKTOB U CBIPHSI JKUBOTHOTO ITPOMCXOKIACHUS
CTaHJapTaM Ha IPOTYyKLHIO )KUBOTHOBOJCTBA.

[1IK 3.7. IlpoBoauTh 0Ge33apakMBaHUE HE COOTBETCTBYIOIIMX CTaHJAApTaM KauecTBa
IPOAYKTOB U CBIPbS )KUBOTHOTO MPOUCXOXKIACHMSI, YTUIIN3ALIUI0 KOH(PHUCKATOB.

[IK 3.8. OpraHum3oBbIBaTH M MPOBOAUTH BETEPUHAPHO-CAHUTAPHYIO DSKCIIEPTHU3Y
MUUIEBBIX MPOAYKTOB: KOJOACHBIX M3AENIHUNA, CyONPOAYKTOB, MUILEBOTO >KUpa, KPOBH,
KHILOK, SHAOKPUHHOTO U TEXHUYECKOTO ChIPBS.

[1IK 4.1. 'oTOBUTH U MPOBOAUTH KOHCYJIBTALMU AJI1 paOOTHUKOB KMBOTHOBOJCTBA U
BJIAJICIIBLIEB CEIBCKOXO3SMCTBEHHBIX J>KMBOTHBIX IO BOIPOCAM CAaHUTAPHBIX HOPM
COJIepaHUsl JKUBOTHBIX, MPOMUIAKTUKY HUHQPEKIUOHHBIX OO0Je3HEeH >XKUBOTHBIX U
300HO3HBIX HH()EKIIMOHHBIX U MHBa3UBHBIX 00JI€3HEH, a TAK)KE X JICUCHUSI.

[IK 4.2. T'oroBuTh MH(MOPMAIIMOHHBIE MaTepUagbl O BO30YIUTENSAX, NEPEHOCUUKAX,
CUMIITOMAX, METOAaX MPOPUIAKTUKH U JICUEHUSI NH(PEKIIMOHHBIX 00JIe3HEN KUBOTHBIX
Y 300HO3HBIX UH(EKIIMOHHBIX 1 MHBA3UBHBIX OOJIE3HEH.

IIK 4.3. 3HAaKOMUTH pPabOTHUKOB ’KUBOTHOBO/CTBa u BJIaJC/IbIIEB
CEBCKOXO35MCTBEHHBIX JKUBOTHBIX C IPUEMaMU NIEPBOM IOMOIIH )KUBOTHBIM.

I[IK 4.4. JlaBaTh pEKOMEHIAIMK TI0 OCOOEHHOCTSM COJEpP)KaHMs, KOPMJICHUS U
UCITOJIb30BAHUS KUBOTHBIX-TIPOU3BOIUTENEH.

[IK 4.5. WnadopmupoBaTh HaceleHHWE O ITUTAHUPYIONIUXCS W TPOBOJUMBIX
BETEPUHAPHO-CAHUTAPHBIX, MPOYUIAKTUUECKUX U 300TMTUEHUYECKUX MEPOIPUATHUSX.



2. CTpyKTYypa H cojepkaHue 001eo0pa3oBaTeJbHOM AUCHUILTHHBI « XUMUS»

2.1. O0beM TMCHUILVIMHBI M BUABI y4eOHOH padoThI

Buna yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 80
B T.4.

OcHoBHOe coJep:kaHue 74
BT. 4..

TeopeTudeckoe oOydeHue 64
MPAKTUYECKHUE 3aHITUS 28
nabopaTOpPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 4
MPUKJIAJTHOT0 MOIYJIfA)

BT. U..

TeopeTudeckoe o0ydeHue 20
[PaKTUYECKUE 3aHATUS 12
mabopaTOPHBIE 3aHATHS 10
CamocrosiTesibHas padoTa o0yuarouierocs (Bcero) 6
B TOM YHCIIE:

HanucaHue pedepaTos, TOKIAJ0B, HHIUBUAyaIbHas Oecena,

YIDIOTHEHHBIN OMPOC, COCTaBIEHHE KPOCCBOPOB, OMTOPHBIX KOHCTIEKTOB, 6
TECTUPOBAHUE, OTPAOOTKA OCHOBHBIX MPUEMOB

HUrorosas arrecrauus B Gopme nuddepeHIIupoBaHHOTO 3a4€Ta

Bcero 80




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumenoBanue Copaepxxanue ydyeOHOro MmaTreprasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), Oo0bem YpoBens
pa3/iesioB U TeM JIa0opaTOpHbIE U NPAKTHYECKHEe 3aHATHS, IPUKJIAAHON MOAYJIb 4acoB OCBOCHHS
1 2 3 4
OcHoOBHOE coepKaHue 42
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBa 4
Tema 1.1. OCHOBHOE cojIep:KaHue 2 3
Crpoenue Teopernueckoe odyuenune 2
aTOMOB
CoBpeMeHHast MOJIENIb CTPOCHHUS aToMa. DJIeKTpOHHAs: KOH(urypanus atoma. Knaccnpukanus XuMIIecKux
XUMHUYECKHUX .
3JIEMEHTOB (S-, P-, d-311eMeHThI). BasieHTHBIC AJIeKTPOHBL. BaieHTHOCTD. DJEKTPOHHAS IPUPOIA XUMHUYECKOI
3JIEMEHTOB U
CBS3U. DJIEKTPOOTPULIATEIBHOCTD. 2
Ipupoaa . .
. Tunbl XMMUUECKOH CBSI3U: KOBAJEHTHAs CBSI3b, €€ PA3HOBUAHOCTH U MEXaHU3Mbl 00pa3oBaHus (OOMEHHBIN U
XUMHYECKON .
JIOHOpHO-aKUenTopHbli). loHHas cBsa3b. MeTamnnueckas cBa3b. BogoponHas cBa3b. MexmoneKynspHble
CBSI3H .
B3aMMOJCHCTBUSI.
N30TONBI, OCHOBHOE U BO30YXKAEHHOE COCTOSIHUE aTOMa, THOpUAU3aLs ATOMHBIX OpOUTaIEH.
Tema 1.2. OcHoOBHOE coepKaHue 2 1
ITepnonnyeckuin | Teopernyeckoe o0yueHue 2
3aKOH U Ta0auma "
[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®U3nyueckuii CMbICIT 2
.. MenneneeBa N
[Tepuoanueckoro 3akona J[.1. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUYECKHX
3JIEMEHTOB, 00pa3yeMbIX UMM MIPOCTHIX U CIOKHBIX BELIECTB B COOTBETCTBUH C MOJI0KEHUEM XUMHUYECKOTO
aneMeHTa B llepnoanueckoit cucreMe. MUpoBO33peHUECKOE U HaydyHOE 3HaueHue [lepuoanueckoro 3akoHa
J.1. Menneneea. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX XMMUUYECKHUX 3JIEMEHTOB.
Pa3nen 2. XumMnueckne peakuumn 6
Tema 2.1. Tunel | OcHOBHOE coepKaHue 2 2
XUMHYECKHUX Teopernueckoe odyuenune 2
PCaKivn Knaccugukarus 1 THIBI XUMHUECKUX PEAKIIU C yyacTHEeM HeopraHuyeckux BeriecTB. KoianuecTBeHHbIe
OTHOLIEHUS B XUMHUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUH U PacUeThl 10 YPABHEHUSIM XUMHYECKHUX 5

peakuuii. Moib Kak eIMHHIIA KOJIMYECTBa BelecTBa. MossipHast macca. 3aKOHbI COXPAaHEHUsI MacChl U
sHeprun. 3akoH ABoraapo. MomsipHslil 00beM razoB. OTHOCHUTEIbHAS TIJIOTHOCTH Ta30B.




CKOpOCTh XUMUYECKUX peakiuii. DHeprus aktupanui. OOpaTUMOCTh XUMHUECKUX PEaKITHi.
Xumnueckoe paBHoBecue. DaKTOPBI, BIMSIOIUE HA CKOPOCTh XUMUYECKUX PEAKLIAMN.

Tema 2.2. OcHoOBHOE co/lep:KaHue
Onekrponurrieckal Teoperuyeckoe 00ydeHue 2
A nnccciunaum U |Teopus smexrpomuruueckoii mucconmanuu. Peakiun MOHHOro obMena. COCTABJICHHE PEAKIMH HOHHOTO
HOHHBIH 06MeH 0o0OMeHa IIyTeM COCTaBJIEHUS UX IOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH. 5
DNEeKTPOIN3 CONEl: KaTo, aHOJ, FaJIbBAHUYECKUE 3JIEMEHTHI. [IpakTHueckoe NpUMEHEHHE 3IIEKTPOJIN3A.
I'maponus coneil. 3HaueHne ruApoan3a B OMoJornueckux oOMEeHHbIX npoueccax. Ilpumenenue ruapomnusa B
IPOMBIIIJICHHOCTH.
Jlaboparopnas padora Nel 2
«Peakmun runponmsa». MccnemoBaHue cpeapl pacTBOPOB coJiel, 0Opa30BaHHBIX CHIIBHBIMH M CIa0BIMHU
IPOTOJIMTAMH, U UX PEaKIUil C pacCTBOpaMu MIEJIOYH U KapOoHaTa HaTpus. CocTaBiIeHNE peakInuii THIPOIIN3a 2
COJIEH.
Pasznea 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB 12
Tema 3.1. OcHoBHOeE coep:kaHue 2
Knaccuduranus, | Teopermueckoe odyuenne 2
HOMCHKIIATYPA M [Thenver Heopranmueckoil xumun. B3anMocBs3» HeopraHudeckux Bemiects. Kinaccupukarus
cTpocHHe HeopraHuueckux BemiecTs. [IpocThie u cioxHbIe BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHIBI,
HCOPTAHUHCCKUX 1y ipokcupl, KUCIOTHI, conn). HoMeHKIaTypa 1 Ha3BaHHE HEOPTAHMUYECKHX BEIIECTB HCXO/ U3 HX
BeTIeCTR XUMHUYECKON (POPMYJIbI T COCTaBICHHE XUMUUECKON (POPMYJIIbI UCXOJI U3 HAa3BaHMSI BEILIECTBA 110
MEXIYHAPOJAHON UM TPUBUAIBHOW HOMEHKIIATYPE. 2
MexMonekyIspHbIe B3auMoaencTBus. Kpucramiornaparel. ArperaTble COCTOSIHHS BELIECTBA.
Kpucrannumueckue u amop¢Hsbie BemecTBa. TUIbI KPUCTANINYECKUX PEIIETOK (aTOMHasl, MOJIEKYJISIpHas,
MOHHAs1, MeTaJUTMYecKast). 3aBUCUMOCTb (PU3MUYECKUX CBOWCTB BEILIECTBA OT THIA KPUCTAJUINYECKON
pewetku. [TpuurHbEI MHOr0OOpa3us BEIIECTB.
CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUH TBEPIBIX, KUIKUX M Tra3000pa3HbIX BemecTB. JKuakue
KpHUCTAJLJIBL.
Tema 3.2. ®usuko-| OcHOBHOE coJep:KaHue 6
XUMHUYECKHE Teopernueckoe o0yuenue 2




CBOICTBa Mertamibl. O0mue (u3nyeckre M XUMHUYECKHE CBOWCTBa MeTaiioB. CrocoObl MmosyueHHs. 3HaueHHe
HEOpPraHMYECKUX |METaJuIOB U HEMETAJJIOB B IPUPOJAE U JKU3HEIEATEIBHOCTH YEJIOBEKAa U OpraHu3MoB. Koppo3us meTaiios:
BELIECTB BUBI KOPPO3UH, CIIOCOOBI 3aLIUTH METAIIJIOB OT KOPPO3HHU.
Hemeramner. O0mue ¢pusnyeckue 1 XUMUYECKUE CBOMCTBA HEMETAUIOB. TUITMYHBIE CBOICTBA MeTaiioB [Y—
YII rpynn. Knaccudukanus u HOMEHKIATypa COEIMHEHHH HeMeTalsioB. KpyroBopoTel OHMOTEHHBIX
JJIEMEHTOB B IIPUPOJE.
XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (OKCUAOB, TUAPOKCHIOB, KUCIIOT,
cojied u z1p.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IPOCTHIX BEIECTB, BOJAOPOAHBIX COSINHEHHH,
BBICIINX OKCHJIOB M THIPOKCHUJIOB.
JlabGopaTopHas padora Ne2
CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIIUNA ¢ yYaCTHEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BELIECTB:
OKCHJIOB METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX DJIEMEHTOB; HEOPTraHMYECKUX KHCIOT, OCHOBAHHU W
aM(OTEPHBIX TUAPOKCHJIOB, HEOPTAHMUECKUX COJICH, XapaKTePU3YIOIINX UX CBOMCTBA.
Pemenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI HA CBOMCTBA U MOJIYYEHHE HEOPraHUYECKUX
BELIECTB.
JlabopaTopnasi padora Ne3
JlaGopaTtopHast pabota «CBOMCTBa METAIJIOB U HEMETAIIIOBY.
UccnenoBanne  (QuU3MYECKMX W XMMHMYECKUX  CBOMCTB  METa/lIoOB M  HeMmeTauioB. Pemenue
HKCIEPUMEHTAJbHBIX 33Ja4 IO CBOWCTBAM XUMHYECKHMM CBOIICTBaM METAJUIOB M HEMETAJJIOB, IO
PAacIIO3HABAHUIO U MTOIYYEHHUIO COEAMHEHUN METAJNIOB U HEMETAJUIOB.
Tema 3.3. OcHoBHOE cogepkaHue
IIpoun3sBoncTBo Teopernueckoe o0yueHue
HCOPraHWYCCKUX  |OOuiue NpeACcTaBIE€HUs O IMPOMBIIUIEHHBIX CHOCO0aX MOJMyYeHUS XMMHUYECKHUX BEIIEeCTB (Ha NpuUMepe
BEIIECTB. IPOM3BOJICTBA AMMHUAaKa, CEPHOM KUCIIOTHI).

3Ha4YeHHE U
IPUMEHEHUE B
OBITY U Ha
IIPOU3BOJICTBE

UYepHas u uBetHas MeTtawnyprud. lIpakTuueckoe NpUMEHEHHWE D3JIEKTPOIM3a IS MOIYYEHMs LIENOYHBIX,
IIEJIOYHO3EMENBHBIX METAIIOB U aMtoMUHUA. CTEKIIO U CUIIMKAaTHAsI TPOMBIIIIJIEHHOCTb.
[Tpobnema 0TX010B U TOOOYHBIX POITYKTOB.

JlabopaTopHasi padora Ned




Pemenune MMPAKTUKO-OPUCHTHPOBAHHBIX SaﬂaHI/Iﬁ 0 pojin HeOpFaHI/I‘ICCKOﬁ XUMHU B PA3BUTUNU MCIOUIUHBLI,
CO3JaHNH HOBBIX MATCPUATIOB (B CTPOUTCIILCTBC U Jp. OTpACIIAX HpOMBIH_IHeHHOCTI/I), HOBBIX HMCTOYHHKOB

SHEpPruu (AIbTEPHATUBHBIC MCTOYHUKH PHEPTUHU) B PEIICHUH MPOOJIEM 3KOJOTHUYECKOW, SHEPTreTHUECKOW H 2
NUILEBOH O€30M1aCHOCTH.
Pazneua 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 10
Tema 4.1. OcHoBHOE coep:kaHue 2
Knaccuduranus, | Teopermueckoe odyuenne 2
CTpPOCHHUC 1 IIpeamer opranndecko XUMHUK. B3anMOCBS3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
HOMCHKIaTypa XVMHYECKOE CTPOCHUE KAK MOPSAAOK COEAMHEHNS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE
OpTaHIICCKIX IIOJIO)KEHUSI TEOPUU XUMHUYECKOIO CTPOEHUS OpraHuyeckux coeauHeHuid A.M. Bbymieposa. YrieponHsii 5
BeIIECTB CKEJIET OpraHu4eckoil Mojekyidbl. MoJeKkyspHble W CTPYKTYpHbIE (pa3BepHYTHIE, COKpPAICHHBIE)
XUMHUYecKHe (OopMyJibl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOCHHUs MoJieKyl. M3omepus u
U30MepHl (CTPYKTYpHasl, FreoMeTpruecKas (Luc-TpaHc-uzomepusi). KpaTHOCTh XUMUUECKOM CBS3H.
[TonsiTHe 0 PyHKIIMOHANBHO rpymme. [IpuHIHITEl KiaccuUKauu OpraHMYecKuX COSAMHEHUM.
MexnyHapoaHas HOMEHKJIATypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAUHEHUH.
Tema 4.2. OcHoBHOE coep:kaHue 6
CaoiictBa Teoperuueckoe o0yuenue 4
OpraHquCKVHX OU3NKO-XMMUYECKHE CBOMCTBA OpPraHMYECKMX COCIUHEHHUH  OTHCNBHBIX  KJIaccoB  (OCOOEHHOCTH
COCAMHCHIN KJaccu(UKalMi U HOMEHKJIATyphl BHYTPU KJlacca; TOMOJIOTHYECKHH psn U oOmas Gopmyna; U30Mepus;
¢duznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEeHHUS):
— TpefdenbHble yrieBogoponabl. ['opeHne MeTaHa Kak OJWH M3 OCHOBHBIX HCTOYHUKOB TeIja B 5

IPOMBIIIIEHHOCTH U ObITy. CBOICTBa MPUPOIHBIX YITIEBOJAOPOOB, HAXOXKACHUE B NMPUPOAE U MPUMEHEHNE
AJIKaHOB;

— HENpPEIEIbHbIE U apOMaTUYECKUe yriaeBofopoasl. [lomuMepusanys dTuaeHa Kak OCHOBHOE HalpaBJICHUE
€ro KCIIOJIb30BaHMs. ['OpeHHe aleTHIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOrO IUIAMEHM JJI CBapKU U
PE3KU METAJLIOB;




— KHCIIOPOJCOEpKAINEe COSAMHEHUS (CIHUPTHI M TPOCTbie APUPHL, (PEHOJNBI, aTbACTHABI U KETOHBHI,
KapOOHOBBIE KHCIOTHI M WX MNpou3BoAHbIe). [IpakTHyeckoe MpUMEHEHHE STUIICHTIUKOIS, TIUIEPUHA,
¢denona. Ilpumenenue Gpopmainbaeruaa, aleTaibIeruaa, yKCyCHOW KUCIOTHI.

Mpbuia Kak coyii BBICIIMX KapOOHOBBIX KMCJIOT. MooIKe CBOICTBA MbLIA;

— a30TcoJepKalIie COSTUHEHNS (AMUHBI 1 AMUHOKHCIIOTHI, OCJIKH).

U 0COOEHHOCTH

Knaccudukanmst OpraHMYecKuX peaknuid. PeaknnoHHbie Panukarner.

HCpBOHa‘IaJIBHBIC IIOHATHUA O THUIIAX U MEXAaHU3MaX OPraHUu4YCCKUX peaKHHﬁ.

IIEHTPBI.

JladopaTopHas padora Ne5

JlabGopaTtopHast pabota «[lonydueHue 3THIIeHa U U3yYEHUE €T0 CBONCTB».

[Tomryuenue 3TUIICHA U3 3TAHOJIA B JTAOOPATOPUU M H3YUCHHE er0 (PU3MIECKUX M XUMUYCCKIX CBOMCTB.
CocraBiieHue peaKuHﬁ MNPUCOCANHCHUA U OKHUCIICHHA Ha MIPUMEPC STUJICHA. Pemenue PaCUCTHBIX 3aaa4 C
UCIIOJIb30BAaHUEM IUIOTHOCTH T'a30B MO BOJOPOY U BO3/IYXY.

Tema 4.3.
Opranunueckue
BEIIECTBA B
KU3ZHEJESATEbHOCT
U YEeJIOBEKa.
[IpousBoacTeo u
MIpUMEHEHNE
OpraHUYECKUX
BELIECTB B
IPOMBIIUIEHHOCTH

OcHoOBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

buoopranunueckue coequnenus. [Ipumenenue u 6uosoruueckas poib yrieBoaoB. OKUCIEHUE YIIEBOJOB —
MCTOYHUK SHEPIHM KHUBBIX opranu3mMoB. O01acT NpuMeHEeHUs: aMMHOKHUCIOT. [IpeBpaienns 6enkoB nUIu
B opranusmMe. buonornueckne QyHkiuu OenkoB. buonornueckue ¢QyHKUUU >XUpoB. Poib oprannuyeckoin
XMMHUU B peIIeHUH NPpo0JieM MUIIeBOH 0€30IacHOCTH.

HykienHoBbIe KUCIOTHI: cOcTaB U cTpoeHue. Ctpoenue HykieoTuoB. CoctaB HykIeMHOBBIX kucnoT (JJHK,
PHK). Posib HyK/1I€MHOBBIX KUCIIOT B KHU3HEAESITEILHOCTH OPraHU3MOB.

ITpon3BOACTBO OPraHUYECKUX BEIIECTB: NIPOU3BOACTBO METaHOIA, nepepaborka Hedtu. [lonmdTnieH kak
KPYIHOTOHHQKHBIM TPOAYKT XHMMHYECKOro Ipou3BOACTBA. [IpuMeHnenune »stmiieHa. lIpomsBoacTtBo u
IIPUMEHEHHE KaydyyKa U PE3UHBI.

CuHTeTHYECKHE M MCKYCCTBEHHBIE BOJIOKHA, HUX CTPOEHHME, CBOMCTBa. lIpakTHueckoe HCHOIb30BaHUE
BOJIOKOH. CUHTETHYECKHE TJICHKU: U30JISIHS JJIs1 IPOBOJIOB, MEMOpaHBI /Il ONPECHEHUS BOIbI, 3aIlIUTHBIE
IUIGHKA JJIi aBTOMOOWJIEH, IUIaCTBIpH, XUPYprudeckue MOBsA3KH. HOBBIE TEXHOJIOTMH JalbHEHIIero
COBEPLICHCTBOBAHUS IIOJIMMEPHBIX MATEPUAJIOB.

Ponb opranndeckoil XMMHUH B pellIeHUU MpoOeM SHEPreTUYecKo 6€30acCHOCTH, B pa3BUTUH MEAMIIMHBI,
CO3/IaHUU HOBBIX MaTe€pHaJIOB, HOBBIX HCTOYHUKOB YHEPTHH (IbTEPHATUBHBIE HUCTOYHUKU YHEPTHH).




Pazneua 5. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHX pPeaKIui 4
Tema 5.1. OcHoBHOE co/iep:KaHue 2
Kunernyeckue Teopernueckoe oGyueHue 2
SAKOHOMEPHOCTH | w1\ ipgeckue peakumu. Knaccudukanms XMMHYECKHX peakmuid: 1mo (a30BOMYy COCTaBy (TOMOTCHHBIE H
HpoTekanus reTEepPOreHHBIE), IO UCIOIB30BaHUIO KaTallu3aTopa (KaTaTUTHYECKUE U HEKATaTUTUUECKHUE).
XHMqufKHX CKOpOCTh peakuuu, €€ 3aBHCHMOCTh OT pa3JIMYHbIX (AKTOPOB: TMPHUPOJBI PEArHPYIOUINX BEIIECTB,
peaKtiu KOHIICHTPALlMU pPEearupyroux BeIIecTB, TeMmneparypsl (mpaBwio Bant-T'odda), mmomanum peakunoHHOI 2
[IOBEPXHOCTH, HAJIMYMSI KaTanu3aropa. Poib kaTanu3aTopoB B IPUPOAE U IPOMBILUIEHHOM POU3BO/ICTBE.
DHeprus akTUBalMM. AKTUBHpPOBaHHBIA KomIuiekc. Karammzatopel u karanu3. Ponp kaTanmszaTtopoB B
MPUPOJIC U MPOMBIIILIEHHOM IIPOU3BOJICTBE.
Tema 5.2. OcHoBHOE co/lep:KaHue 2
Tepmonunamuueck | JIagoparopuas paéora Ne6 2
ue
3aKOHOMEPHOCTH
POTEKaHUs JIabopatopHas pabota «3ydenue BIUAHUS pa3IndHbIX (PAKTOPOB HA CMEIIEHHE XUMHUECKOTO PABHOBECHUS.
XUMHUYECKHX HccnenoBanue BIUSHUS U3MEHEHUSI KOHIIEHTPALIMU BEIECTB, PEAKIIMHU CPEbl U TeMIIEpaTyphl HA CMEILIEHUE 5
peaKIui. XUMHUYECKOro paBHOBecHs. CpaBHEHHME IOIYYEHHBIX PE3YJIbTaTOB C TEOPETHYECKH NPOTHO3ZUPYEMBIMU Ha
PaBHOBecue ocHoBe npuHuumna Jle lllarense.
XUMHAYECKHX
peaxkuui
Pa3nean 6. JAucnepcHble CHCTEMBbI 4
Tema 6.1. OcHoBHOE coaep:xaHue 2
JucnepcHeie Teopernueckoe o0yuenune 2
CUCTEMBI 1 Hucnepcubie cucteMbl. Kommonaneie cucteMbl. ICTHHHBIE paCTBOPBI. 2

dakTopbI X
YCTOMYMBOCTH

PactBopenne kak ¢Qusuko-xumudeckuii mpormecc. PactBopel. CrnocoObl MPHUTOTOBIEHUS PACTBOPOB.
PactBopumocTs. MaccoBast 10J1s1 pacTBOPEHHOro BemiecTBa. [IpeaensHO AOMyCTHUMbIE KOHIEHTPAUA B UX
HCIIOJIb30BaHUE B OLIEHKE IKOJIOTHUECKON 0€30MacCHOCTH.

Knaccudukanus aucnepcHsIx cucteM Mo cocTaBy. CTpoeHune u (hakTOpbl YCTOMYMBOCTH JTUCHIEPCHBIX
cucteM. Pacro3HaBaHHMe HCTUHHBIX PACTBOPOB, KOJUIOMJHBIX PACTBOPOB U TPYOOJUCIIEPCHBIX CHCTEM.
CrpoeHne wwre/uibl. PaccemBaHWe cBeTa TPHU TPOXOXKJICHWH CBETOBOTO ITydKa Yepe3 ONTHYCCKH
HeoHOpoAHYIO0 cpeny (3bdexrta Tunmans).




Tema 6.2. OcHoBHoOe coJepKkaHue 2
HCCFGHOBaHHe JlabopaTopHas padora Ne/ 2
CBOWCTB
JIACTIEPCHBIX [IpuroroBieHue pacTBOPOB 3aJaHHOM (MOJSPHOM) KOHUEHTpauu (C MNPaKTHKO-OPUEHTUPOBAHHBIMU
CHCTEM JUISl UX BOIIPOCAMH ), OIIPEICIICHUE CPEIbI BOIHBIX PACTBOPOB. )
unentnukanuy  |[IpuroToBnenne u u3ydeHHE CBOICTB IUCIEPCHBIX CHUCTEM pasHbIX BHIOB: CYCHEH3UH, 3MYJIbCHH,
KOJJIOUAHOTO pacTBopa. CpaBHEHUE CBOWCTB MCTHHHBIX W KOJUIOWJHBIX PAaCTBOPOB, BBISIBICHHE OCHOBHBIX
pa3anuui MEX1y HUMHU.
Paznen 7. KaudecTBeHHbIE peakiIu 00HAPY KeHHS] HEOPTAHUYECKUX M OPraHMYeCKHUX BellecTB
Tema 7.2. OcHoBHOE co/lep:KaHue
OGHapyxenue JlabopaTopnas paGora Ne8
OpPraHHYECKUX
BEIIIECTB
OTICIBHBIX KadecTBeHHBIE XUMHUECKUE PEAKINH, XapaKTePHBIE 1T OOHAPYKEHUS OTACTBHBIX KJIACCOB OPraHMYECKIX
KIACCOB © COeMHEHU: (PEHOIIOB, ANbIETUIOB, KpaxMalia, YKCYCHON KUCIIOTHI, aMUHOKUCIIOT U Jp. )
N —— Jlenatypanus OeTKOB IPH HarpeBaHHH, IIBETHBIC PEAKIIUU OCIKOB.
KAYCCTBEHHAIX CocraBieHrne Ka4eCTBEHHBIX PEAKINI OOHAPYKEHHSI OPTaHUIECKUX COSTMHEHHUI OTJEITbHBIX KIIACCOB.
peaxkuui
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COACPKAHUE 32
Paznea 8. Xumus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKA 2
Tema 8.1. OcHOBHOe coep:kaHue 2
Xumust B ObiTy 1 | JlaGopaTopnas paGora Ne9 2
MPOU3BOACTBEHHOMN 2
eSTELHOCTH DKkonoruyeckas 6€30MacHOCTb MOCIEACTBUIM OBITOBOM M MPOU3BOICTBEHHOM /1€ATEILHOCTH YEJIOBEKa,
YeNnoBeKa CBsI3aHHasl ¢ IepepabOTKOM BEIIECTB; OUCK U aHAIN3 XUMHUYECKONH HHPOPMAITUHN U3 Pa3IMYHBIX HCTOUHHUKOB
(HayyHast ¥ yuyeOHO-Hay4YHasl TUTEepaTypa, CpesiIcCTBa MaccoBoil nHpopmalu, cetb IHTEpHET U 1pyTHe).
Keticel (¢ yuetom Oyayiieit npodeccuoHaIbHON ASSITENbHOCTH) Ha aHaJIU3 HH(OPMAIIUU O
MIPOM3BOJICTBEHHOH NIEATETHLHOCTH YEJIOBEKa, CBI3aHHOMU C ImepepaboTKOMN ¥ MOTyYeHHEM BEIIECTB, a TAKXKe C
HKOJIOTHYECKOH O€30MMacHOCTHIO.
Paznen 9.1. UcciienoBanne 1 XMuMHYECKHI aHAJIN3 00beKTOB OHMOC(epbl 16




Tema 9.1.1.
OcHOBBI
nabopaTopHOi
NPaKTUKU B
po(hecCHOHATBHBI
X J1abopaTopusX

OcHoBHOe coaepkaHue

JlaGopaTopnas padora Nel0

JlaboparopHas pabota «OCHOBBI JIaOOpaTOPHOI MPAKTUKWY. JIabopaTopHas mocyaa U XUMHYECKHE
peaktuBbl. OCHOBHBIE JTabopaTopHble onepauuu. Jlabopatopaoe obopynoBanue. TexHuka 6€30MacHOCTH U
npaBuia padoThl (oBeACHUs) B 1abOpaTopuu.

Tema 9.1.2.
XUMHUYECKUN
aHanu3 Ipod BOJIBI

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Knaccugukarus npo6 Bozbl 10 BUAY U Ha3HAUEHHIO, HCXOAS U3 €€ XMMUYECKOI'0 COCTAaBA.
OpraHonenTuyeckue cBOMCTBa (3amax, MNpo3payHOCTh, IIBETHOCTh, MyTHOCTb) BOJbl. KMCIIOTHOCTD 1
11esI04HOCTh BOJbL. pH cpenbl u MeToibl ee onpezenenus. JKecTKocTh BOABI U METO/IbI €€ ONPEICIICHHUS.
CymHOCTh METOAa TUTPOBAHUS.

Bunbl s)xecTkocTH BOJBI (BpeMEHHAs U OCTOsIHHAS ). JKECTKOCTh BO/bI KaK IPUYMHA BbINAIEHUS 0CAJKOB WIN
00pa30BaHUs COJEOTIOKEHHUHM, UMEIOLIUX MECTO B OBITY U Ha IIPOU3BO/JICTBE.

Cocras coseil, BBI3bIBAIOLINX KECTKOCTb BOABI. XUMHUYECKNE IIPOLECCHI, YCTPAHAIOIINE KECTKOCTD BOJBI.
VYpaBHEHHS] XUMHUYECKUX PEaKLUi, WIUTIOCTPUPYIOIINX ITPOLECCHI, IPOUCXOIAIINE IIPU YCTPAHEHUN
AKECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH OBITOBBIMHM U XUMHUYECKUMH crioco6aMu. CriocoOsl
YCTpaHEHUS MOCTOSIHHOM KECTKOCTH.

Tema 9.1.3. OcHoBHOE coep:kaHue

XUMHUYECKUI Teopernyeckoe odyueHue

KOHTPOJIb Ka4€CTBA|KayecTBEHHbIN XUMUYECKHI1 COCTaB MPOAYKTOB NUTaHus. BemecTBa, hanbcuduuupyroniye npo yKThl

HPOIYKTOB MUTAaHUs, U BELIECTBA, 3arpsI3HAIONINE MPOAYKTHI MUTaHus. OnpeeneHue 3arpAa3HsIomuX XUMUYECKUX

HATaHUSA BEIIECTB B MPOAYKTAX MUTAHUS, ONPEICIECHNUE BEIIECTB, HE 3asBIIEHHBIX B COCTABE MPOAYKTOB ITUTAHMUS.
IIpakTnyeckas padora Nell
Opranuyeckue 1 HeOpraHMYeCKHUe BEIIeCTBa, BXOAAIIUE B COCTaB MPOAYKTOB uTaHus. OnpeneneHue
cocTaBa OJII0]1 Ha CoJiepyKaHHe MaKpo M MUKPOIJIEMEHTOB. M3yueHne npeaoKeHHbIX IpenoaBareaeM 001
Ha MPEIMET XMMHUYECKOIO COCTaBa, ONPEAEIEHUE 10JIEH OT CyTOYHOM HOPMBI MAaKpO U MUKPORJIEMEHTOB B
yKa3zaHHOM OJroie.
Pemenne npakTHKO-OpuEHTUPOBAHHBIX 3a/1a4 110 KyJINHAPHON TEMATUKE Pa3JINYHBIX THUIIOB.

Tema 9.1.4. OcHoBHOE coep:KaHue




XUMHUYECKUN
aHaym3 mpood
[IOYBEI

Teopernueckoe o0yuenune

Knaccudukanuys nous o BUly U Ha3HAYEHUIO, HCXOS U3 XUMHYECKOro coctapa. Mnentuduxaiius npoObl
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OMMCAHUE BOZMOXKHOCTEH €€ MPUMEHEHHUS.

TpebGoBaHMsI K KA4€CTBY NOYBBI PA3TUYHOTO HazHaueHus. Onucanre 0COOEHHOCTEH UCTIOIh30BAHUS TIOYB B
3aBHUCHUMOCTH OT THUIIOB, CHOCOOBI YIIYyUHICHUA Ka4€CTBa IMOYB B 3aBUCUMOCTH OT HAa3HAYCHMU .

O06J1acTi UCTIOIB30BAHUS OPraHUIECKUX YIOOPEHUH B 3aBUCUMOCTH OT KaueCTBEHHOTO cocTtaBa. Onucanue
OpTraHU4YCCKUX yn06peH1/H71 " UX NPUMCHCHUC B 3aBUCUMOCTHU OT COCTaBa IMO4YBbI U €€ pa3HOBUJHOCTH.

JladopaTopHas padora Nel?2

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

«O06HapyXeHHEe HEOPTaHMUECKUX MpUMecei B mpobax».

[TpurotoBneHue npoObI MOYBHI AJISL UCCIIEOBAHUS KUCIOTHOCTH/IIETIOYHOCTH, HEOPTaHUYECKUX
3arpsisHeHnil. OOHapyKeHHe XJIOpUI- U CyIb(haT-uoHOB B Tpode nouBsl. CocTaBleHUE YpaBHEHHUH peakiuii
obHapyxxeHusi. CpaBHEHHUE MMOJTYYCHHBIX MTOKa3aTelield ¢ HOPMATUBHBIMH (CIIPABOYHBIMH ) 3HAUCHUSIMHU.
«Onpenenenne pH BogHOM BBITSHKKY MTOYBBI, €€ KUCIOTHOCTU U IICJIOYHOCTHY.

HccnenoBanue BOAHBIX BRITSDKEK 00pa3IOB TOTOBBIX TTOUYBEHHBIX CMECEH (JIJ1s1 pa3HBIX THIIOB PACTEHUN).
Ornpenenenne pH mouBsI ¢ UCIIONB30BaHUEM UHIUKATOPOB. OIleHKa TUIIOB MOYB B MIPEICTABICHHBIX
oOpa3iax (CHIbHOKHCTAs, KUCIas, ClIa0oOKuCIas, HeTpanbHasl, MeI04Has).

Tema 9.1.5.
HccnenoBanue
00BEKTOB
o6uocgepsl

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

Y4eOHo-Hccae10BaTeIbCKUI MPOEKT B 00J1aCTH Hccien0BaHus 00beKkToB ouocdepsl. O030p TeM yueOHO-
UCCIIEIOBATEIbCKUX MPOEKTOB. AJITOPUTM BBINIOJIHEHUS MpoekTa. OnpeeneHne npooieMbl UCCIIEA0BaHMS.
Mertonbl noucka, aHanu3a 1 00paboTKH HHPOPMALIUU O IPOEKTE B PA3IIMYHBIX UICTOUHUKAX.

JlaGopaTopnasi pa6ora Nel3

HccnenoBanue MPpEAJIOKCHHOTO 00BbeKTa Ha KHUCJIOTHOCTD, MICIOYHOCTD, XHUMHYECKHI COCTaB (3an5[3HI/ITCJ'II/I,
Makpo- U MHKpOSJ’ICMCHTH). O6p360TKa PE3YyJIbTAaTOB HUCCIICAOBAHUA. OI_ICHKa KaueCTBa HCCICAYCMOI'0
06"beKTa, HCXOId U3 PE3YIIbTATOB XUMHUYCCKOI'O aHaJIn3a.

Pa3nen 9.2. UcciienoBanne 1 XMMHYECKHI aHAJIN3 00bEKTOB TeXHOC(pepbl
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Tema 9.2.1.
XUMHYECKUN
aHann3

OcHoBHOE coaepxaHue

JlabopaTopnasi paGora Nel4




TEXHUYECKUU BOJIBI

CriocoObl BBIpaKEHUS KOHIIGHTPAIIMH PACTBOPOB: MAcCOBAasi JIOJISI PACTBOPEHHOTO BEIIECTBA, MOJIIpHAS U
MOJISITIbHAS. KOHIIEHTpauuu. Tutp pactsopa. Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUI
Ha pacyeT KOHUEHTPALMN 3arps3HSIOIIMX BEIIECTB M HMX CPaBHEHUE C TMPEIEIbHO JOIYCTUMBIMU
koHneHTpanusmu ([TJK). Haznauenne texHudeckoi BojAbl. TpeOoBaHUS K TEXHUYECKOW BOJE MO TPYIIaM
OTpeOJICHUSI.

KauecTBO TeXHMUECKOW BOJIBI Pa3HbIX BUJIOB. XUMHUUYECKUIN aHAJIN3 U IPOU3BOJCTBEHHBIN KOHTPOJIb COCTaBa
TEXHUYECKOH BOoAbl. CyIIHOCTh METOJa TUTPOBAHMSL.

AHanmn3 TEXHUYECKON BOJbBl HAa MECTKOCTh M ApYrue IMokazaTenu. KHCIOTHOCTh M IIEIOYHOCTh BOJIBI.
Omnpenenenue o6mel U cBOOOTHOM 1IeT0YHOCTH (KUCIOTHOCTH) METO/IOM TUTpoBaHus. pH cpebl u MeToabl
ee onpeneneHus. JKeCTKOCTh BOAbI U METOABI €€ OIPEIEICHUS.

Tema 9.2.2.
XUMHYECKUN
aHaJIu3 BO3/yXa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

XUMHUYECKUH cOCcTaB aTMOC(EpHOTO BO3IyXa, BO3ayxa pabodeil 30HBI. BpemHbie BemecTBa W NMPHUMECH B
BO3/yX€ JKUJIBIX MIOMEIICHHI, B BO3yXe paboyeil 30HbI. HOpMaTHBHBIE TOKYMEHTHI.

[TocneacTBust BO3AEWUCTBUA BBICOKOW KOHIIEHTPALlMM VYIJIEKUCIOTO Ta3a Ha OpraHu3M 4YelloBeKa.
MeponpusTust o CHUKEHUIO YPOBHSI 3arPS3HEHHOCTH BO3lyXa UCCIEAyeMO KOMHATHI.

JlaGopaTopnas pa6ora Nel5

I'urmenmyeckas oleHKa CTCICHU 3arpsA3HCHHUA BO31yXa IMOMCHICHUA HAa OCHOBE COIMMOCTABJICHUA
KOHICHTpAUMK JUOKCH A YIJI€pOoaa C COOTBECTCTBYIOIIUM '’MIr'MCHUYCCKUM HOPMATHBOM.

Pemienue IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPCTUICCKUX 3aJlaHuM Ha pacyeT KOJINYCCTBA BCIICCTBA,
KOHI_[CHTpaI_II/Iﬁ BPCAHBIX HpHMecefI B aTMOC(bCpHOM BO3yX€ U BO3YyXC MMOMEIICHHH. .

JlaGopaTopnas pa6ora Nel6

«Ormpenenenue coiepkaHus YIIEKUCIIOTo ra3a B BO3AyXe NMOMEIICHHUs dKCIpecc-MeTojoM». VccenoBanue
npo0 Bo3ayxa paboueit 30HBL. OrmnpeneneHue COACp)KaHUS YIIACKHUCIOTO Ta3a B BO3AyXe IOMEIICHUS
IKCIPECC-METOIOM.

Tema 9.2.3.
XuUMHUYECKU
aHaiu3 npood
MaTepHuaoB
CTPOUTEITHHO-
pecTaBpalOHHOM

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

Krnaccudukanust MmatepranoB, HCTIOIb3yEeMbBIX B CTPOUTEIHLHO-PECTABPAIIMOHHOM IEITEILHOCTH 10 COCTaBY,
VX Ha3HAYEHUE U MPUMEHEHHE. XUMHUYECKUN aHAJIN3 MaTEPUATIOB CTPOUTEIBHO-PECTAaBPALIMOHHOM
JEeSTENIbHOCTH U Ju3aiiHa. XUMHUUYECKUN COCTaB MUTMEHTOB, KpacUTEJeH, BSXKYIIUX cMecel, 0COOCHHOCTH HX
CBOICTB U NMIPUMEHEHHUSI B TPO(ecCHOHANBHOM 1eATehHOCTH. BeliecTBa, HCIOIb3yeMbIe B KAUeCTBE




JACATCIIbPHOCTH U

IIMITMEHTOB U CBA3YIOIIMX MaTepuanos. Mctopuueckas cripaBka. CoBpeMEHHbIE MaTEpUAIIbI.

Au3aiiHa JlaGoparopuas padora Nel7 2
KadecTBeHHBIN U KOJIMYECTBEHHBII COCTAaB MPOO MATEPHAIOB CTPOUTEIHHO-PECTABPALIMOHHON JIEATETLHOCTH
u nuzaiiHa. Knaccuukanus Kpacok 1Mo YKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBHCHMOCTH OT HCIOJIB3YEMbIX 5
OUTMEHTOB M CBs3yOIIUX BemecTB. OmpepereHne cocraBa KpacoK Ha COAEp)KAaHHE MHUKPO H
MaKpOd3JIeMEHTOB. PeleHne MNpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM 10 XUMHUYECKOMY aHaiu3y Mpod
MaTepuaIoB CTPOUTEIBHO-PECTABPALIMIOHHON NESTEIbHOCTH U JU3aiHa.

Tema 9.2.4. OcHoBHOe coJep:kaHue 2

Hccnenosanune Teopernueckoe o0yuenue 2

0bnexTOB Y4eOHOo-KcCcIe10BaTeNIbCKHUI MPOEKT B 00JIacTH UCClIeAoBaHUS 00beKTOB TexHOochepsl. O030p TeMm yueOHO-

TeXHOC(hEPE! HCCJIEIOBATENLCKUX MPOEKTOB. AJITOPUTM BBIOTHEHUS MpoekTa. Omnpenenenue npoOiIeMbl HUCCIEI0BaHUS. 2
MerTo/1bl TOUCKA, aHANU3a U 00padOTKU MHPOPMALIMH O POEKTE B PA3JIMYHBIX UCTOUHUKAX.

CamocrosiTebnas pabora 6

IIpomexxkyTouHasi aTTecTanus 1Mo JucHUILIHHE (11 PepeHINPOBAHHBIN 3a4ET)

Bcero 80




3. YcioBus peanu3anuu NporpaMMbl 0011e00pa3oBaTe/bHOM I CHUILTHHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MAaTEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jlia peanuzanyuy mpOrpaMMbl TUCHUIUIMHBI TOJDKHBI OBITH TPETyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIICHUS: YIYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHO
XMUMHUYECKOH JIabopaTOpHH.

D@ deKTUBHOCTh TPENoJaBaHus Kypca XUMHUS 3aBUCUT OT HaJIUYMs
COOTBETCTBYIOIIETO MAaTEPUAIbHO-TEXHUUYECKOTO OCHAILEHUA. DTO OOBSICHSAETCA
OCOOEHHOCTSIMH Kypca, B TIEPBYIO OuYepelb €ro MHOTONpOpUIBHOCTBIO U
MPAKTUYECKON HAIIPABICHHOCTHIO.

B cocraB y4eOHO-METOAMYECKOTO UM  MaTepPHAIbHO-TEXHHUYECKOTO
obOecrieueHus: MPOTPaMMbl TUCIIUTUIMHBI XUMUS BXOJIAT:

JlaGoparopus xumun Nel6

- pabouee MecTo npernoaaBaTes;

- pabouune Mecta o0yJaroumxcs;

- CYIINJIbHBIN MIKaQ;

- TUCTUIUIATOP;

- 3JIEKTPOJIU3ED;

- TaOJIUIIBI;

- CXEMBI;

- TUIAKATHI;

- MOJIEJIA CTPOEHUSI OPTAHUYECKUX U HEOPTAHUYECKUX BEILIECTB;

- HHCTPYKIIMOHHBIE KAPTHI;

- Ha0OPBI PEAKTUBOB;

- BOJIsTHas OaHs,

- BEChI aHAJTUTUYECKHUE;

- Beinpssmutens BCII;

- KHHOIIPOEKTOD;

- My(enbHas Meyb;

- IOPTPETHI YYEHBIX — XUMUKOB;

- CTEH/BI:

XUMUYECKHE 3HAKW; TaOJIUIIa PAaCTBOPUMBIX COJICH;

psiZl aKTUBHBIX METAJIJIOB; JTAOOpPATOPHBIN CHHTE3 aMMHuaka, anmapara Kurma;
peakius Cpepl; nepuoandeckas cucrema snemenToB /.M. Menaeneena;

MoOunbHbI MpoeKIHOHHBIA KoMIuiekT: HoyrOyk Samsung ND-RC710
Mynbsrumenuitabiii mpoektop RoverLight DVS 850

DKpaH nepeHOCHON

Onepanmonnas cuctema Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP,
Double Commander, FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019



Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KoMmbroTepHblii KJlacCc C JIMIIEH3MOHHBIM MPOTPAMMHBIM 00O€CIeUeHUEM U
MYyJIbTUMEIUUHBIM npoekTopoM NelQ

- TEXHUYECKUE CPEACTBA OOYyUEHHUS:

Cuctemnsiii 610k (10 mr.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb
DDR2, HDD 250 Gb, DVD/RW

MonwuTtop (10 mt.): LG Flatron W1943C

Cucremnsniii 6s10k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD
250 Gb, DVD/RW

Monutop: LG Flatron W1943C

[Tpuntep Samsung ML-1640

Ckanep HP Scanjet G2410

AyJIHO KOJOHKH

Omnepanuonnas cucteMa Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: byxrantepus 8 yueOHas Bepcus

1C: byxrantepus 8.1 yueOHast Bepcust

1C: byxrantepus 8.2 yueOHasi Bepcust

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP,
Double, Commander, FastStone Image Viewer, Freemake Video Converter,
GIMP, Java, K-Lite, Codec Pack, LibreOffice, Medialnfo, Microsoft .NET
Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++,
Paint.NET, Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF,
WinDjView

[ToMerienre Jyisi caMOCTOSTENBHOM paboThl (OMOMMOTEKa, YUTATBHBIN 341 C
BBIXOJIOM B ceTh IHTEepHET)

Cuctemubit 65ok(6mt.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb
DDR2, HDD 250 Gb, DVD/RW

MonwuTop(6 mT.): BENQ E910

Cuctemusbiit 6siok: Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2,
HDD 120 Gb, DVD/RW

Monwutop: Acer V226HQL

M®V: Canon IR 2520

Cuctemnsiii 6sok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR?2,
HDD 120 Gb, DVD/RW

MonwuTtop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25

TeneBuzop SUPRA 42 nrolima



AyJIHO KOJIOHKH

Omnepannonnas cuctema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner
CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,
Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,
The GIMP,Double Commander.

3.2. UudopmaunoHHoe odecneyeHHne peajqn3alui NPporpaMmbl

Jns  peanu3anuM MporpaMmbl  OUOIHMOTEYHBIM (OHA 00pa3oBaTEIHHOM
OpraHM3ald  MMEET NEYaTHbIE © DJCKTPOHHBIE O00pa30OBaTENbHBIE W
WHPOPMAIIMOHHBIE  PECYpPChl, PEKOMEHIyeMble 11  WCIOJIb30BaHUS B
00pa30BaTeIbHOM IPOLIECCE.

OcHoBHas UTEpaTypa
1. Pymsutuc, I'. E. Xumus. 10 knacc. bazoBbiit ypoBenb: yueOnuk / I'. E.
Pymsutuc, ®. I'. ®enpaman. - 6-¢ 3. - Mocksa: M3natensctBo "IIpocBemenne”,
2022. - 224 c. - ISBN 978-5-09-099536-8. - TekcT: anexTponHsIii. - URL:
https://znanium.com/catalog/product/1928187
2. IN'abpuensn, O. C. Xumus. YrayOneHHbIN ypoBeHb. 10 Kiacc: yueOHOE mocooue
/ O. C. I'abpuensy, C. 0. [lonomapes, U. I'. OctpoymoB. - 5-¢ u3a.,
nepepadotanHoe - Mocksa : U3narensctBo "lIpocBemenue”, 2022. - 368 c. -
ISBN 978-5-09-099544-3. - Tekct : anexkrponHsii. - URL:
https://znanium.com/catalog/product/1928199
3. CyBopos, A. B. O6mas u Heopranuueckasi xumus. Borpocs! u 3amaum :
yaeOHoe mocobue s CpeaHero mpodeccuoHalbHOro oopazopanus / A. B.
CyBopos, A. b. Hukonbsckuil. - 2-e uz., ucnp. u gom. - M : FOpaiit, 2022. - 309
c. Pexxum nmoctymna: https://urait.ru/bcode/494152
4. Illa6apos, FO. C. Opranndeckas xumusi: yueonuk / 0. C. [IlaGapos. - 5-¢ uzn.,
ctep. - Cankt-IletepOypr: Jlansp, 2022. — 848 c. - ISBN 978-5-8114-1069-9. —
TekcT : 25ekTpoHHbIH // JIaHb: 31eKTpoHHO-OnbOMMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/210716.

JlononHurtenbHas Iureparypa

1. Hukutuna, H. I'. AHanuTudeckas XUMUs: Y4COHUK U IPAKTUKYM ISl CPETHETO
npodeccuonansuoro oo6pazosanusi / H. I'. Huxutuna, A. I'. bopucos, T. WU.
XaxanmHa; nmoa penakmueid H. I'. Hukutunoit. -4-e u3z., nepepad. u gom. - M :
N3narenscTBO FOpaiit, 2022. - 394 c.

2. I'aBponckas 1O.1O. Komnonanas xumus:yueOHuk u npaktukym st CIIO -
M:IOpaiit,2019.-287¢c. —ISBN 978-5-534-00666-7. -Tekcr:anexrponnsii //IBC
FOpaiit (caiit). “URL:https://urait.ru

3. AHaiiuTryeckast XuMusi. MeTonbl pa3feneHus BemeCcTB U THOPUIHBIC METObI
ananuza:yueOHuk / A.A. TAHEEB, u.r. 3enxesuuy, JI.A. Kapmona .; nox pen. JI.H.
Mocksuna  —CII6:JIans,  2019.-332c. —ISBN  978-5-8114-3394-0. -


https://e.lanbook.com/book/210716

TeKCT: IeKTPOHHBII //93BC «JIaHby (camT). —
URL.:https://e.lanbook.com/book/113899

4. Ky3nenos, /. I'. Oprannueckas xumusi: yueonoe nocooue / /1. I'. Ky3nenos. -
Cankr-IletepOypr: Jlanb, 2022. - 556 c. - ISBN 978-5-8114-1913-5. — Tekcr :
anextponHbii /OBC Jlans - URL: https://e.lanbook.com/book/212297

NHuTtepHeT pecypcesl
OBbC «Jlauby»
OBbC Znanium.com
O9BbC bubmuoPoccuka
eLIBRARY.RU
"BOOK.ru"

4. KoHTpOJIb ¥ OlleHKa Pe3yJIbTATOB 0CBOEHHs 00111e00pa30BaTeJIbHOI
AUCUMILTHHBI
KoHTponb ¥ OLEHKa pe3yJabTaTOB OCBOCHUS JUCLUMIUIMHBI OCYIIECTBIISIETCS
MpenoAaBaTesieM B MPOIECCE MPOBEACHUS NPAKTUUECKUX 3aHATHUI, TECTUPOBAHUS,
a TaKKe BBIMOJHEHUS OO0Y4YaroNIUMHUCS WHAWBUIYAIbHBIX 3aJlaHUM, MPOEKTOB,
HCCJIEIOBAHU.

Pe3yabTaThl 00yueHus ®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS) pe3yJbTaToB 00y4YeHusl
YMETh:
- MPOTHO3UPOBATH HEOJIATOMIPUSATHBIE AKCIIEPTHAS OI[EHKAa CAMOCTOSITEILHOM pabOoTHI,
DKOJIOTHYCCKHUE IMOCICACTBUS MACbMEHHBIA U YCTHBIN OIpPOC;
MPEANPUHUMAEMBIX JICHCTBHI, aHaJu3 TPOU3BOJICTBEHHBIX CHUTYAIUK;
Npea0TBpaliaTh Ux;
- B3aMMOJICHCTBOBAThH C COLMAIbHBIMU TECTUPOBAHUE, YCTHBIA W TMHUCbMEHHbIN
MHCTUTYTaMH B COOTBETCTBUU C UX OMpOC, KCHEPTHAs OLICHKA BHITIOJHEHUS
(GYHKIUSAMHU 1 Ha3HAUEHUEM; JIOKJIaJI0OB U COOOILEHUM, COCTaBlIEHUE
OTIOPHBIX KOHCIEKTOB, KOHTPOJbHas paboTa
- BBIBJISITh XapAKTEPHbIE IPU3HAKH U MACbMEHHBIA OIIPOC, YCTHBIA OMpPOC,
B3aUMOCBSI3b U3YUCHHBIX TTOHSITHH, JKCIIEPTHAS OI[EHKA BBIOTHEHUS
MPUMEHSTh COOTBETCTBYIOIINE MOHATHS MPU | CAMOCTOSTENHHON pabOThI, TECTHPOBAHUE,
ONMCAHUU CTPOCHUS U CBOMCTB aHAJIN3 TIPOU3BOJICTBEHHBIX CHUTYaIlUH
HEOPTraHUYECKUX U OPTaHUYECKUX BEUIECTB U
WX TPEBPAIEHUI; BBISBIIATh B3aUMOCBSI3b
XHUMUYCCKHUX 3HAHUN C IOHATUAMU U
MIPEACTABICHUSIMH JIPYTHX
€CTECTBEHHOHAYYHbIX MPEIMETOB;




- ACII0JIb30BaTh HAUMEHOBAHMS XUMUYECKHUX
COEIMHEHUH MEXKYHApOIHOTO COX03a
TEOPETUYECKOU U NPUKIIATHON XUMHUU U
TPUBUAJIBHBIC HA3BAHUS Ba)KHEUIINX
BEILECTB (ITUJICH, alleTUJICH, TJIMLIEPHUH,
¢denoun, popmanbaeru, yKCycHas KUcioTa,
[JIMLMH, YTapHBINA ra3, yrieKucIbli ras,
aMMUaK, ralieHasi U3BECTh, HerallleHas
U3BECTb, IUTHEBAS COJA U JIPYTHUX),
COCTaBJIATh (POPMYIIbI HEOPIrAaHUYECKUX U
OpraHMYECKUX BEIIECTB, ypaBHEHUS
XUMHYECKHUX peakluil, 00BSICHATh UX CMBICII;
MOJITBEPK/IaTh XapaKTEPHbIE XUMUYECKUE
CBOMCTBA BEILIECTB COOTBETCTBYIOIUMU
AKCIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUM
XUMHUUYECKHUX PEAKIIM;

IIACBMEHHBIN OIIPOC, YCTHBINA OIIPOC,
HKCIEPTHAS OLICHKA BBIITOJHEHHUS
CaMOCTOSITENIbHOW paboThl, TECTUPOBAHUE,
aHaJIU3 IPOU3BOJCTBEHHBIX CHUTYyaLUN

- YCTaHABIMBATh IPUHAIEKHOCTD
U3y4EHHBIX HEOPTaHUUECKUX U
OpPraHMYECKUX BEIIECTB K ONPEICICHHBIM
KJlaccaM M IpyIiaM COeIMHEHHH,
XapaKTepU30BaTh UX COCTAB U BaKHEMIINe
CBOWCTBA; ONPEEIATh BUJIbl XMMUYECKHX
cBsi3el (KOBaJieHTHAs, MOHHAS,
MeTaJuIn4yecKas, BOJOPOIHAs ), TUIIBI
KPUCTAJJIMYECKUX PELIETOK BEILECTB;
KJIaccu(puIUpOBaTh XMMUYECKHUE PEaKLIUY;
- IPOBOJUTH PACUEThI 10 XUMUYECKUM
(dopMynaM U ypaBHEHUSIM XUMHUECKUX
peakuuii ¢ UCTIOIb30BaHUEM (PU3UUECKHUX
BEJIMYMH, XapaKTEPU3YIOINX BEILIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJlbHBIE YCIIOBHS) ra30B, KOJIMYECTBA
BEIIECTBA; UCIIOJIb30BaTh CUCTEMHbBIE
XUMHUYECKHE 3HAHUS VISl IPUHATHS PELICHUN
B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BELIECTBAMH U UX
PUMEHEHUEM;

KOHKYPCHBII aHaJIN3 COO0IIeH i, pedepaTos,
JIOKJIaJI0B, SKCIICPTHASI OL[EHKA COCTABJICHUS
TaOJIMII, CXeM, TECTUPOBAHHUE, IKCIICPTHASI
OLICHKA CaMOCTOSITEIbHON paOOThI, YCTHBIH |
MUCBMEHHBIA OIPOC;

- aHAJIM3UPOBATh XUMHUYECKYIO
MH(pOpPMALIHIO, TOTYYaeMYIO U3 pPa3HbIX
MCTOYHUKOB (CPEACTB MacCOBOU
uH(popmanuu, cetb UHTEpHET U Apyrue);

YCTHLII\/'I OIIPpOC, aHAJIN3 PCIICHUA Hp06HeMHBIX
chyaquI, OKCIICPTHAsA OLCHKA BBINTOJIHCHUA
CaMOCTOSITEIbHOM pa6OTH;

- coOJII01aTh MPaBHUJIA 3KOJIOTHYECKH
11€J1eCO000Pa3HOTro MOBEACHHUS B OBITY U
TPYAOBOM AEATEIBHOCTU B LENAX
COXPAHEHHUsI CBOETO 370POBbS U
OKPY’KaIOILe IPUPOJTHON CPENBL;
YUUTHIBaTh OACHOCThH BO3/ICHCTBUS HA
JKUBBIE OpTraHU3MBbI OIIPEIETICHHBIX BELLIECTB,
ITOHUMAsl CMBICJI TTIOKA3aTeNs IPeNeIbHON
JIOIYCTUMOMN KOHIIEHTpAIUH.

MIACBMEHHBIN OIIPOC, YCTHBIN OIPOC,
JKCIIEPTHAsA OLEHKA BBIITOTHEHUS
CaMOCTOSITENIbHOW paboThl, TECTUPOBAHUE,
aHAJIM3 TPOU3BOJCTBEHHBIX CUTYallUU

3HATb:

- chopMUPOBAHHOCTH POCCUUCKOM
TpaXXTAHCKOW WICHTUYHOCTH, TATPUOTHU3MA,

KOHKYPCHBIH aHann3 coobiieHui, pedeparos,
JIOKJIAJIOB, SKCIIEPTHAs OLIEHKAa COCTABJICHUS




YBa)XKEHUsI K CBOEMY HapOJly, UyBCTBa
OTBETCTBEHHOCTH nepea PoauHoil, ropaoctu
3a CBOM Kpail, cBOXO PonuHy, CBOH S3bIK U
KYJIBTYPY, IPOLJIOE ¥ HACTOSIIIEE
MHOT'OHAIIMOHAJIBLHOTO Hapoaa Poccuu;

TabJIHII, CXEM, TECTHPOBAHUE, SKCIIEPTHAS
OIICHKA CAMOCTOSITEIbHOW pabOThI, YCTHBIH |
MMHUCBMEHHBIA OIPOC;

- chopMUPOBAHHOCTH IKOJIOTHUECKOM
KYJbTYpbl, IOHUMAHHUE BIUSHUS COLIMAIIBHO-
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE
MIPUPOIAHON U COLIMATIbHOM CPELBI,
OCO3HaAHUE TJI00AIBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeMm;

YCTHBIN OMPOC, KOHKYPCHBIH aHAIH3
cooOteHuit, pedeparos, TOKIAI0B;
9KCIEPTHAsI OlLEHKA COCTaBJICHUS TaOJIMIL,
CXeM; TeCTHPOBAHHUE, IKCIIEPTHAS OI[CHKA
CaMOCTOSTENILHON pabOThl, MUCHMEHHbIH
OIIPOC, AHAJIM3 IMPOU3BOJCTBEHHBIX CUTYaLHi;

- ¢(hOpMHUPOBAHHOCTH MPECTABICHUM: O
XMMHYECKOM COCTABIISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, POJIU
XHUMUU B IO3HAHUH SBJICHUH TIPUPOBI, B
(hOpMUPOBAHNUN MBIIUICHAS U KYJIBTYPhI
JUYHOCTH, €€ (PyHKIIMOHATbHON
rPaMOTHOCTH, HEOOXOAMMOM /ISl pEIICHUS
MIPaKTUYECKHX 33/1a4 ¥ IKOJOTHYCCKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM CpEJIE;

YCTHBIN OIIPOC, KOHKYPCHBIN aHAJIN3
cooOmieHui, pedeparos, JOKIAIOB,
AKCIIEPTHAS OLIEHKA COCTaBJICHUs Ta0JIUL, CXEM,
TECTUPOBAHUE, JKCIIEPTHAs OLIEHKA
CaMOCTOSITENIbHOM padOThl, TUCHhMEHHBIN
orpoc,

- pesibe(PHO TOYEUHYIO CUCTEMY
o6o3nauenwmii JI. bpaitns s 3anucu
XUMUYECKUX (HOPMYII.




	специальности
	1. Общая характеристика рабочей программы дисциплины «Химия»
	1. Общая характеристика рабочей программы дисциплины «Химия» (1)
	2. Структура и содержание общеобразовательной дисциплины «Химия»
	3. Условия реализации программы общеобразовательной дисциплины
	Интернет ресурсы
	4. Контроль и оценка результатов освоения общеобразовательной дисциплины
	Контроль и оценка результатов освоения дисциплины осуществляется преподавателем в процессе проведения практических занятий, тестирования, а также выполнения обучающимися индивидуальных заданий, проектов, исследований.

