MUHUCTEPCTBO OBPA30OBAHUNA 1 HAYKU PECITYBJIMKU TATAPCTAH
I'OCYJAPCTBEHHOE ABTOHOMHOE ITPO®ECCHUOHAJIBHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE
«HMKHEKAMCKUWM ITEJATOTMYECKUN KOJUIE XK »

PABOYAS TIPOTPAMMA YYEFHOM JUCITATIIAHBI

OV/]I.12. XUMUS

[TporpaMMBbI MOATOTOBKH CIICIIHATHCTOB CPETHETO 3BCHA
o cneruanbHoCcTH 44.02.04 CnenuajbHoOe T0IKO0JIbHOE 00pa3oBaHue

Kpaimpukanusi BbIyCKHHKA
Bocnuraresib Aerei J0MIKOJIBHOIO BO3PAacTa, B TOM YHCJ/Ie
€ OrPAHUYEHHBIMH BO3MOKHOCTSAMH 310POBbS

2023 r.



Pabouas nporpamma y4eOHOW AUCHUIIUHBI «XUMHUS» pa3padoTaHa B COOTBETCTBUU C
dbenepalbHBIM TOCYJApPCTBEHHBIM OOpa3oBaTelbHbIM cTaHgapToM 44.02.04 CnenuanbpHOE
JOIKOIbHOE OoOpa3oBaHue, yTBepkaeHHoro Ilpukazom Munnpocsemieauss Poccum ot
14.09.2023 r. Ne 687, m Ha ocHOBe (eaepalbHOTO TOCYJAapPCTBEHHOTO 00pa30BaTEIbLHOIO
CTaHJapTa CPeIHEro 00IIero oopa3oBaHMs.

Opranuzanus-pazpadoruuk: FATIOY «HuxkHekaMCKHIl e1arornueckuil KOJIEHK

Pa3zpaboruuk:
Aromniosa JI.®. - npenogasarens xumuu IAIIOY «HmKHeKkaMCKUM DeOarorndyecKuii KOUIEDK

Paccmotpena Ha 3aceilaHuy MpeMEeTHO-IIMKIOBOM KOMUCCHHU €CTECTBEHHOHAYYHBIX
JUCIHATIINH

IIporokon Ne OT «__ » 2023r.

IIpencenarens ITIK A.M. Mudraxosa

CormacoBaHo Ha 34CCJaHNU HAYYHO-METOAUYICCKOT'O COBCTA

[Tpotokon Ne OT«___ » 2023 r.

[Ipencenarens HMC JI.P. l'ansayrauHoBa




COJIEPIKAHME §
1.OBIIASI XAPAKTEPHCTUKA PABOYEI TTPOI'PAMMBI YUEBHOM
JUACLIVITIIIVIHBL. . ..., 4

2.CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCLUIIIMHBL .............coooeiiiieiiiie 18

3.YCJIOBUS PEAJIM3ALIMA YUYEBHOU JUCIIUTIIVHEI

4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM JUCIUTIIMHEL......28



1.0OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOTPAMMBI
YYEBHOUW JUCIHUATLTAHBI
OY.12. XUMUA

1.1. O6saacTh npuMeHeHnsi padoueil MPOrpamMmbl

OOueobpasoBartenbHas ANCHMIUIMHA «XHUMHUS» 0053aTENbHOW YACThIO MPEIMETHON o00iacTu
«EcTecTBeHHO-Hay4YHBbIE AMCLUMILIMHBI», H3ydaeTcsi B 0OLIe00pa3oBaTeIbHOM IUKIE Y4eOHOTo IjIaHa
OOII CIIO ¢ yuerom npodeccuoHanbHo HanpaBieHHOCTH B cooTBeTcTBUU ¢ PI'OC CIIO.
1.2. MecTo y4eOHOH TMCHUIJIMHBI B CTPYKTYpPe MPOrpaMMbl MOJITOTOBKH CHEIUATIMCTOB CPEIHETO
3BEHA: IUCIUILINHA BXOJIUT B 0011e00pa30BaTeIbHbIN YUeOHbIH LUKII.

1.3. OcHOBHO# HelbI0 M3YYeHHMS] XHMMHM B OpraHU3alUSX CpeIHEro MnpodeccruoHalIbHOIOo
00pa3oBaHUs SIBIISIETCS:

(opMHpOBaHHE CHUCTEMBI XMMHYECKUX 3HAHWH KaK BAKHEWIICH COCTABISIOMEH eCTECTBEHHO-HAYYHOW KApPTHHBI
MHUpPa, B OCHOBE KOTOPOIA JISWAT KIFOUEBBIE TIOHATHS (DYHIaMEHTAIIBHBIC 3aKOHbI M TEOPUH XUMHH, OCBOCHHS SI3bIKa
HayKH, yCBOGHHE MOHUMAHHUS CYIIHOCTH JOCTYIHBIX 0000IIEHHI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHHUS C
UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS

dbopMHpoBaHHE M Ppa3BUTHE MPEJICTABICHUM O HAayyHBIX METOJaX IIO3HAHUS BEIIECTB MU
XUMHUYECKUX peaklui, HEOOXOAUMBIX JJIsl MPUOOPETEHNUsI YMEHUN OPUEHTUPOBATHCS B MUPE BELIECTB U
XUMHUYECKUX SIBJICHUM, UMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKOMN U IIOBCEITHEBHOM JKU3HY;

PasBUTHUC yMeHI/If/'I U CIocoboB JACATCIIBHOCTH, CBA3aHHBIX C Ha6JIIOI[eHI/I€M H OO0BICHCHUEM
XUMHYCCKOI'O OKCIICPUMCHTA, CO6JIIO[[€HI/I€M ImpaBuJI 0e301acHOTO 06paHIeHI/I$I C BCIICCTBAMU.

KirroueBbIMM 3ajadyaMU HM3y4EHUs XHMHM C YYETOM IIPEEMCTBEHHOCTH C OCHOBHOW IIIKOJION
SABJIAIOTCSL:

-ajanTays o0yyaromuxcs K YCIOBHSM JAMHAMUYHO pa3BHUBAOIIErocs Mupa, (HhopMupoBaHHE
MHTEJUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CcaMOOOpa3oBaHMIO,  COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAaMOTHBIX PEHIEHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

-popmMupoBaHuEe y 00y4aroIMXCs KIFOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUH), MMEIOIINX
YHUBEpCaJIbHOE 3HAYECHUE IS pa3IMYHBIX BUAOB JESITEIbHOCTH: PEIICHUs MPOoOIeM, IOUCKa, aHaIU3a U
00paboTku MH(OpMaLMK, HEOOXOAUMBIX AJI NPUOOPETEHHsI OMbITa JAEATENILHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B MO3HAHUM XUMHH, a TAKXKe JJI OLEHKH C MO3MLUN 3KOJOrHYecKoi Oe30macHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHUX IIPOIIECCOB HA OPTaHM3M YeJIOBEKa U MPUPOJIHYIO CPENY;

-pa3BUTHE I[103HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00yyaroluxcsi: CHOCOOHOCTH CaMOCTOSTEIbHO MPUOOPETATh HOBbIE 3HAHUS 10 XUMUU B COOTBETCTBUU C
KU3HEHHBIMU NOTPEOHOCTSAMH, HCIOIb30BATh COBPEMEHHBIE HH(POPMAIIMOHHbIE TEXHOJIOTUH /TS TIOMCKa
U aHaJln3a yueOHOW U HAyYHO-MOMYJISIPHON MH(POPMAIIMK XUMUYECKOTO COJIEP KAHNUS;

-popMupoBaHre W pa3BUTHE Yy OOYYAIOUIMXCS AaCCOLMATHBHOTO W JIOTHUECKOTO MBIIIJICHHUS,
Ha0JI01aTENbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOJUMBI, B YaCTHOCTH, IIPU
IJIAHUPOBAHUM U IIPOBEJEHUN XUMUYECKOTO SKCIIEPUMEHTA;

-BOCIIUTAaHUE y 0oOydaromuxcs yOeKIEHHOCTH B T'YMaHHCTHYECKOM HampaBICHHOCTH XHMHH, €€
BaXHOH pOJM B peIIeHUH TI00aTbHBIX MpoOJIeM palMOHAIBHOIO MPUPOIONOIb30BAHUS, MOMOIHEHUS
SHEPreTHUECKUX PpECypCcOoB W COXpPaHEHUS TPUPOAHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOIUMOCTHU
Oepe’KHOr0 OTHOULICHHUS K IPUPOJIE U CBOEMY 370POBbIO, a TAKXKE MPHOOPETEHHUS ONbITA UCTIOIb30BAHUS
MOJIYYEHHBIX 3HAHUW U1 MPHUHITHUS TPAMOTHBIX PEHIEHUH B CUTyalMsIX, CBSI3aHHBIX C XMMHYECKUMU
SIBJICHUSIMU.

1.4. IInanupyemMble pe3yJbTaTbl 0CBOCHHS NPOrPAMMBI 110 XMMHHU
1.4.1. JInuHocTHBIE pe3yabTaThbl ocBoeHUE YueOHoH nuciumminabl OY /L 12. Xumus obecrnieunBaer
JOCTUKEHHUE CTYJIEHTaMH CIEAYIOIUX Pe3y/IbTaToB:

-OCO3HaHHE OOYYAIONMMHUCS POCCHMCKON TpakIaHCKOW HWIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;



HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

L[EJICHAIIPABIICHHOE DPAa3BUTUE BHYTPEHHUX YOEXKIEHUH JUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEW M UCTOPUUECKUX TPATUIMK 0a30BOM HAYKH XUMUH;

TOTOBHOCTb U CIOCOOHOCTh OOYy4alolUXCsi PYKOBOJCTBOBATHCSI B CBOEU JEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IMIPUCYIIIMMHU IIETIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIM4YUE MPABOCO3HAHUS SKOJIOTMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUThH LIEJIH U CTPOUTH
KU3HEHHBIC TUTAHBI.

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HaHUS 00YYAIOIIUMUCS CBOMX KOHCTUTYIITMOHHBIX MPAB U 00S3aHHOCTEH, YBAXKECHUS K 3aKOHY
Y TIPABOIOPSAIKY;

MPEJICTABICHUS O COIUATBHBIX HOPMAaX M MPaBUIaX MEKINIYHOCTHBIX OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JMEATEIbHOCTH MPH CO3JAaHUM Y4YEOHBIX IPOEKTOB,
pelIeHny yueOHbBIX U MO3HABATEIIBHBIX 33]1a4, BEITOJTHEHUH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M IMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI APYTUX MPH
aHaJIM3€e Pa3IMYHbIX BUJOB YUCOHOU NEATCIIEHOCTH,

2) NATPHOTHYECKOTO BOCTIUTAHUS

[IEHHOCTHOTO OTHOIICHUS K UCTOPHYCCKOMY U HAYYHOMY HACIIEIANIO OTCYCCTBCHHON XUMUU;

YBa)XEHUSI K MPOIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUUYECKOTO MPUMEHEHUS XHMHU,
OCO3HAHUsI TOTO, YTO JIOCTHDKCHUS HAYKH €CTh PEe3yJIbTaT JIUTEIBHBIX HAOJIOJCHUN, KPOMOTIUBBIX
AKCIIEPUMEHTATIbHBIX MIOMCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpeca M MO3HABATEIbHBIX MOTHBOB B TIOJYYSHUHU U TMOCIEAYIONEM aHAIH3e WHPOPMAIUU O
MEPEIOBBIX JOCTIXKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSI3aHHBIC C XHMHYECKUMHU SIBICHHUSIMH, ¥ TNPUHUMATH
OCO3HaHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBaTh CBOE TIOBEJIEHWE W TOCTYNKH CBOMX TOBApUIIEH C TO3UIMI
HPABCTBEHHBIX H MTPABOBBIX HOPM W OCO3HAHHUE TIOCIICICTBUN ITHX MOCTYITKOB;

4) ¢popMHUpPOBAHMS KYJIbTYPHI 3/10POBbSI:

MOHUMAaHUs IIEHHOCTEH 370poBOro M Oe3omacHoro ooOpas3a JKM3HU, HEOOXOJIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U TICUXUYECKOMY 37]0POBbBIO;

coOJTr0IeHHsT TIpaBUJI O€30MaCHOTO OOpaIleHUs C BEIIECTBAMH B OBITY, TTOBCETHEBHOM KU3HH U B
TPYIOBOU AESITENbHOCTH;

MOHWMAHHUS TICHHOCTH TMPAaBWJI WHIAMBHIYATLHOTO M KOJUICKTUBHOTO 0€301aCHOTO TIOBEJICHUS B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS TIOCTCACTBUA W HENPHUITHS BPEIHBIX MPUBBIUCK (YIMOTPEOJICHUS aJIKOTOJI,
HapPKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  Yy4eOHO-HCCIEAOBAaTEeNbCKON  JIEATeIbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUIAX JCITCILHOCTH;

YCTaHOBKH Ha aKTUBHOE YJacTHE B PEIICHUU MPAKTUYECKHX 3a/1ad COLUaIbHOW HAMPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YeHHIO Mpodecchii pa3IMyHOTO pPoja, B TOM YHCIIE Ha OCHOBE
MIPUMEHECHHUS TTPESIMETHBIX 3HAHUH 110 XHMHH;

YBaXKCHHUS K TPYY, JTIOASIM TPyJla U pe3yibTaTaM TPYAOBOM eSTeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHIMBHUAYaJbHON TpPaeKTOpUU OOpa3oBaHMs, Oymymiei
npodeccun W peanusalud COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C Y4YETOM JHUYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH I1eJICCO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHHUKY CYIIICCTBOBAHUS JKU3HH
Ha 3emiie;

MOHMMAHUA TJ00ANbHOTO XapaKTepa OHKOJIOTMYECKUX MpoOsieM, BIUSHUS HSKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEMBL;

OCO3HAHHA HEOOXOIWMOCTH HCIOJNb30BAaHUS JOCTH)KEHUH XHMHHM JJIsl PELICHUS BOIPOCOB



palMOHAIBLHOTO IPUPOAOIOIB30BAHUS;

AKTUBHOTO HEMPUATUS EUCTBUIA, MPUHOCAIIUX BpEI OKPYKAOWIECH MPUPOAHON cpelie, yMEHUS
IIPOrHO3UPOBATh HEOIArONPUATHBIE HKOJIOIMUYECKUE IIOCIEACTBUSA MPENNPUHUMAEMbIX JEHCTBUM U
MpEeAOTBpALIATh UX;

HaJIM4YUS  Pa3BUTOrO  SKOJOTMYECKOIO  MBIIIJICHUS, 3KOJOTMYECKOW KYNbTYpbI, OIIbITa
JEATEIbHOCTH JKOJOTHUYECKON HAIpaBIE€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCS MMM B IO3HABATEIbHOM,
KOMMYHHMKaTUBHOM UM COIMAJIBHON IPAaKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO IPOTUBOCTOSTH
Ue0JIOruu Xemohoouu;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHWS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAYK{ ¥ OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUA crienu(UKU XUMHUH KaK HayKHU, OCO3HaHUA €€ posid B (OPMHUPOBAHUH PALIIOHATILHOTO
HAYYHOTO MBIIUICHUS, CO3/IaHUH IEIOCTHOTO TPEICTaBICHUS 00 OKPYXKAIOIEeM MHUpPE Kak O €IMHCTBE
MPUPOABI U YEJIOBEeKa, B MO3HAHUM NMPUPOAHBIX 3aKOHOMEPHOCTEW W pElIeHUU MPOoOJieM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAUMMOCTH XHMHH JUIS COBPEMEHHOM LMBHIM3aLUU: B €&
I'YMaHUCTHYECKON HANpaBICHHOCTH U Ba)KHOM POJIM B CO3/1aHUU HOBOH 0a3bl MaTepUaibHOW KYJIbTYPBI,
pelieHny rno0aabHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS UEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOMH,
MUIIEBON U HKOJIOTUYECKOM 0€3011acHOCTH, B Pa3BUTHH MEIULMHBI, 00€CIIEYEHUN YCIIOBUM YCIIEUTHOIO
TpyJa 1 SKOJOTHYeCKH KOM(DOPTHOM KU3HH KaXKIOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: IIOHUMAHMS CYLIIHOCTH METOJOB IO3HAHUS, UCIIOJIb3yEMbIX
B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH UCIOIb30BaTh MOJy4yaeMble 3HAHUS Ui aHANIU3a U OObACHEHUS
SIBJIGHUN OKPY’KAIOLEr0 MHUpA U MPOUCXOASIIMX B HEM WM3MEHEHUH, YMEHHUS JienaTb 0OOCHOBAaHHBIE
3aKJIIOUYEHHUs HA OCHOBE HAYYHBIX (DAKTOB M MUMEIOMIMXCS JAHHBIX C LEIbI0 MOJYYEHHs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIONb30BaTh XUMUYECKHE 3HAHUS JI pelleHus MpoOsieM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATENBCKOMN AESTEIBHOCTH;

TOTOBHOCTH M CHIOCOOHOCTH K HENPEphIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MIOJIYYEHHUIO HOBBIX 3HAHUI 10 XUMHUU B COOTBETCTBUU C KU3HEHHBIMU [TOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3IMYHbIX cepax MpodhecCHOHATbHON 1eATEIbHOCTH.

1.4.2. MeranpeaMeTHble pe3yJbTaThl OTPAKAIOT OBIAJACHHWE YHUBEPCAJIHHBIMH y4eOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMHU.
OBnazieHre yHUBEpCAIbHBIMU YUYEOHBIMU O3HABATEIbHBIMU JCHCTBUSAMU
- 0a3oBbIe JIOTHYECKHE NeHCTBHUSA:

CaMOCTOSATENILHO (POPMYITUPOBATH U aKTYAJM3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeaACIAAThL LEIN ACATCIIbHOCTH, 3a/laBasi MapaMETpPbl U KPUTCPUHU HUX NOCTUKCHHA, COOTHOCHUTDH
PE3YIbTATHI ACATCIIBHOCTHU C MOCTABJIICHHBIMU ILCJIIAMU,

HCII0JIB30BAaTh IPU OCBOCHUU 3HAHUH IMPUEMBI JIOTUYCCKOI'0 MBIIIJICHUA - BBIACIATH XapaKTCPHBIC
IMPpHU3HAKU MOHATUHA K YCTaHaBJIMBAaTb UX B3aMMOCBA3b, UCIIOJbB30BATH COOTBETCTBYIOIIHUEC ITOHATHUA JIA
00BSICHEHHS OTACIBHBIX (baKTOB n HBHCHI/Iﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUU IJIA KJ'IaCCI/I(bI/IKaI_[I/II/I BEIIECCTB U XUMHNYCCKHUX peaxunﬁ;
YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SBJICHUSMU,

CTPOUTH JIOTUYECKUE pACCYXKICHHUS (MHIYKTHBHBIC, NEAyKTHBHBIC, 1O aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B pacCMATPUBAEMBIX SIBICHUSX, (OPMYIHUPOBATH BHIBOABI H
3aKITFOUCHUS,

IIPUMEHSTH B MPOILECCE NT03HAHUS, UCIOIb3YEMbIE B XUMUHU CUMBOJIUYECKHE (3HAKOBBIE) MOJEINH,
peoOpa3oBbIBaTh MOJEIbHbBIE MPEICTABICHUS - XMMHUYECKUN 3HAK (CHMBOJI) AJIEMEHTA, XUMHUYECKas
¢bopmyna, ypaBHEHHE XMMUYECKON PEAaKLUU - PH PEIICHUHN YUeOHBIX MTO3HABATEIbHBIX U MPAKTUYECKUX



3a/la4, MPUMEHSATh Ha3BaHHBIC MOJEIBHBIC MPEICTABICHUS MJISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEILECTB U XUMUYECKUX PEaAKIIHii;

- Da3oBbIe HcCIEA0BATEIBLCKHUE 1eICTBHA:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TTO3HAHMS BEILIECTB M XUMUYECKUX PEaKIIHil;

(dbopMyIHpOBaTh LENU U 3a]1a4l UCCIICAOBAHUS, HCIIOJIb30BATh TIOCTABICHHBIC M CAMOCTOSTEILHO
chOpMyIHUPOBAHHBIE BOIPOCHI B KAaueCTBE HMHCTPYMEHTA IO3HAHHUS W OCHOBBI sl (OPMHUPOBAHUS
THIIOTE3BI 10 IPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

BJIQ/IETh HAaBBIKAMHM  CaMOCTOSITEJIbHOTO  IUJIAHUPOBAaHUS M MNPOBEIACHHUS  YUYEHUYECKUX
HKCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMS HaONIOJaTh 3a XOJOM IIPOIECcca, CAaMOCTOSTEIbHO
MIPOTHO3UPOBATH €ro Pe3yNibTar, GOPMYyIUPOBATH 0OOOIICHHS U BHIBOABI OTHOCUTEIHHO JOCTOBEPHOCTHU
pe3yAbTAaTOB UCCIIEIOBAHUSI, COCTABISATh 00OOCHOBAHHBIN OTUET O MPOCIAHHON padboTe;

MpUOOpPETaTh OMBIT YYEHUUYECKON HMCCIEI0BAaTENbCKOW W MPOEKTHOM NeATeIbHOCTH, MPOSBISAThH
CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHHS MPaKTHYECKUX 3aiad,
MPUMEHEHHIO PA3IUMYHBIX METO/I0B IO3HAHMUS,

- paboTta ¢ nHgopManmeii:

OpUEHTUPOBATHCSA B PA3NUYHBIX HCTOYHHMKAX HMH(OpManuu (Hay4dHO-TIOMYIspHas JUTepaTrypa
XHUMHAYECKOTO CO/ICPKaHUs, CIIPAaBOUYHBIE MOCOOMs, pecypchl MHTepHeTa), aHaIM3UpOBaTh HH(POPMAIIIO
pa3IMYHBIX BHAOB W (OpPM TMpeACTaBICHUS, KPUTHYECKH OLEHUBAaTh €€ JOCTOBEPHOCTb U
HETMPOTUBOPEYNBOCTb;

dbopMynUpoBaTh 3aMPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI MPU MOUCKE U 0TOOpe UHpOpMaIHH,
HEOO0XOAMMO 715l BBITOTHEHHS y4eOHBIX 3a/1a4 ONPEACIEHHOTO TUIIA;

IpUOOpeTaTh OMBIT HCIOJB30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMANBHYIO (OopMy TMpelacTaBieHus UHGOPMaUU (CXEMBI,
rpaduKu, TUarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYUYHBIN S3bIK B KA4€CTBE CPEACTBa MpH paboTe ¢ XMMHUYECKON HH(pOpMalmeii:
OPUMEHATh MEXINpeAMETHble ((pU3UUecKue W MaTeMaTH4YecKhe) 3HAaKM M CUMBOJBIL, (OpMYIIbI,
ab0peBHaTypbl, HOMEHKJIATYpY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

- OBJIa/IeHH e YHHBEPCATbHBIMU KOMMYHUKATHBHBIMU /1€ CTBUSIMM:

3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCY)XJaeMOH TeMbl B XOJ€ JAManora H/HWiIu JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYIUPOBATh CBOM TPEAJIOKECHHS OTHOCHTEIHHO BBITIOJHEHUS TPEIUIOKEHHON
3a/1a4u;

BBICTYIIaTh C TMPE3CHTAIlMeH pPEe3yNbTaTOB IIO3HABATEIBHONH JESTEIHHOCTH, ITOJY4ECHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHMKAMH MHPU BBINOJHEHHMM XHUMHYECKOI'O 3KCIEPHUMEHTa,
MPaKTUYECKON pabOThI MO MCCIIE0BAHUIO CBOMCTB M3Y4aeMbIX BEILLECTB, peall3aluy yueOHOro MpoeKTa
u (GOopMyIHpPOBaTh BBIBOABI IO pe3ylbTaTaM IPOBEIEHHBIX HCCIEIOBaHUNM IyTE€M COIJIaCOBAaHUS
MO3UIIMK B XO/I€ OOCYXKJIEHUS U 0OMEHAa MHEHUSIMU;

- OBJIa/IeHH e YHHUBEPCAIbHBIMH PEryJIITUBHBIMHU 1eHCTBUSIMM:

CaMOCTOSITENILHO JIAHUPOBATh U OCYIIECTBIISITH CBOIO MIO3HABATEIbHYIO JIEATEIbHOCTh, OMPEIeIss
ee IeNM M 3aJayd, KOHTPOJIUPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH IpejiaraeMblii
TOPUTM JICUCTBUI TIPH BBHITIOJHEHUM YYEOHBIX W HCCIEIOBATENbCKUX 3a/a4, BHIOMpaTh Hambolee
3¢ GEKTUBHBIN CMOCO0 MX PEIIEHUS C YYeTOM MOIYYEHHUS HOBBIX 3HAHWMH O BEIIECTBaX U XMMHYECKHX
peaKIusX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOEH JEATENbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

1.4.3. IlpeaMeTHBIE Pe3yJILTATHI

-c(hopMUPOBAHHOCTH MPEACTABICHUA O XHMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAyYHOMH
KapTHHBI MHpA, POJIM XHMHUHU B TIO3HAHUM SBJICHUN MPHUPOIBI, B (OPMUPOBAHUH MBIILICHHUS W KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIbHON TIPaMOTHOCTH, HEOOXOAMMOM Ui pEUIeHHs NpPaKTUYEeCKUX 3a1ad U
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpelie;

-BJIa/ICHUE CUCTEMOIN XMMHUYECKUX 3HAaHU, KOTOpast BKIIOYAET:

-OCHOBOIIOJIAraloIfe MOHATUS (XMMHUYECKUN SJIEMEHT, aTOM, 3JEKTpPOHHas 000J04YKa aToma,
MOJICKYyJIa, BaJEHTHOCTb, D3JEKTPOOTPULIATEIBHOCTb, XHUMHYECKas CBsA3b, CTPYKTypHas (dopmyia
(pa3BépHyTass W COKpamiéHHas), MOJIb, MOJIApPHas Macca, MOJISIPHBIA OO0BEM, YIIEPOJIHBIA CKEJNeT,



GyHKIIMOHANBHAS TpyNna, paadkal, HW30MEpHsi, HW30MEpPbl, TOMOJIOTUYECKHUU psl, TOMOJIOTH,
YTIEBOAOPOAbI, KUCIOPOJ M a30TCOJEpKallie COSAMHEHUS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS);

-TEOpUM M 3aKOHBI (Teopusi CTpOeHHs] opraHudeckux BemecTB A.M. bytnepoBa, 3akoH
COXpaHEHHUS MACChl BEIIECTB);

-3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMUMU;

-MHUPOBO33PEHUECKHUE 3HAHUs, JIEXKAIIUEe B OCHOBE IOHHMMAaHUS NPUYMHHOCTU U CHUCTEMHOCTU
XUMHUYECKUX SIBICHUN, (PAaKTOJIIOTUYECKUE CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUH U OE30IMacHOM
MCTOJIb30BAHNH BOKHEHIITNX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH YEIOBEKA;

-c(hopMHPOBAHHOCTh YMEHUIN BBIABIATH XapaKTEpHbIC MPHU3HAKU TOHATUH, YCTaHABIMBATh HMX
B3alMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TIIOHATUS IIPM ONHWCAHUM COCTaBa, CTPOECHUS U
MpEeBpALICHUI OPraHuYeCKUX COeIMHEHU;

-c(hOPMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpauléHHON) (opMysl OpPraHMYECKHUX BEIIECTB U
YpaBHEHUH XHMHYECKUX pEaKUuil, H3roTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKHUX BEIECTB [
WUTIOCTPAIMH UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

-c(hOPMUPOBAHHOCTh YMEHHMU YyCTaHABIMBATh TNPUHAUIKHOCTh HM3YYCHHBIX OPTaHUYECKUX
BEIIECTB 0 WX COCTaBY M CTPOCHHUIO K ONpeAeNEHHOMY KIIAcCy/TpyINe COSAMHEHUH (yTIeBOJOPOIbI,
KHCJIOPOJT U a30TCO/EPKALUE COCTUHEHUS, BBICOKOMOJIEKYIJISIPHbIE COEAMHEHHUS), JaBaTb UM Ha3BaHUS
no cuctemaruueckoit Homenkiarype (IUPAC), a Takxke npuBOIUTH TPUBHAILHBIE HA3BaHUS OTIEIIBHBIX
OPraHMYECKUX BEIECTB (ATWJIEH, NPONWIEH, alleTUJeH, JSTWICHIVIUKOIb, TJIUIEpUH, (eHo,
dbopManbaeru, areTranpieru, MypaBbUHAas KHUCIOTa, YKCYCHas KHCIIOTa, OJEUHOBas KHCIOTA,
CTeapuHOBas KUCIIOTA, [NII0K03a, PPYyKTO3a, Kpaxmall, LeJIJI0103a, [NINLIHUH);

-cOpMHPOBAHHOCTh YMEHHUS ONpPENENATh BUABl XUMHYECKOW CBSI3U B  OPTaHUYECKUX
COCIMHECHUSX (OAMHAPHBIC U KPATHBIC);

-c(hopMHPOBAHHOCTH YMEHHS MPUMEHSThH MOJOKEHUSI TEOPUH CTPOCHHUS OPTraHMUYECKUX BEIIECTB
A.M. BytnepoBa ans o0BSCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS;, 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

-c(hopMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3UUYECKHE U XUMHUYECKHE
CBOMCTBA THUNMYHBIX MpPEICTAaBUTENEH pa3IUYHBIX KJIAaCCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH,
STHJICH, TPOMWIIEH, ameTwieH, OyragueH-1,3, wMerunOyramueH-1,3, O€H307, MeETaHOMN, STaHOI,
STWIEHIJIKOJb, TJIULIEpUH, (EHOJ, aleTalbJeru], MypaBbHMHAs U YKCyCHas KHCIOTBHI, TIJIIOKO3a,
Kpaxmall, [eJI0NI03a, aMUHOYKCYCHAsT KUCJIO0Ta), WILTIOCTPUPOBATh T€HETUYECKYIO CBS3h MEXKAY HUMU
YpaBHEHUSIMH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYII;

-c(hopMHPOBAHHOCTH YMEHUSI XapaKTepU30BaTh WCTOYHUKU YIIIEBOJAOPOIHOTO CHIPbS (HE(PTH,
NPUPOJAHBIN Tra3, yroip), CNOCOObl KX MepepadOTKM M MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKH;

-C)OPMHUPOBAHHOCTh YMEHHUIH MPOBOJUTH BBIYUCIEHUS M0 XMMHYECKUM ypaBHEHHUSM (MAaccChl,
00bEMa, KOJMUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEaKUMU IO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MPOJYKTOB PEAKIINH);

-chopMHpPOBAHHOCTh YMEHHI BIAJETh CHUCTEMOW 3HAHHMA 00 OCHOBHBIX METO/aX HAYYHOTO
MTO3HAHMSI, UCIIOJIB3YEeMBbIX B XHMHUU TIPU W3YYCHHH BEIIECTB W XUMHUYECKUX SBJICHHH (HAOJIOICHHE,
U3MEpEeHue, SKCIEPUMEHT, MOJICIIMPOBAHHUE), HCIIOJIB30BaTh CHUCTEMHbIE XHUMHMYECKHE 3HAHUS s
MPUHATHS pEIICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYaIlMsAX, CBS3aHHBIX C BEIIECTBAMH H WX
MIPUMEHEHHEM;

-cOpPMHUPOBAHHOCThL YMEHHUM COOJI0/IaTh TIPaBWJIA TIOJIB30BAHUS XHUMHYECKOW TMOCY/ION W
nabopaTopHBIM O00OpYIOBAaHUEM, a TaKXKe MpaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB;

-copMHpPOBAaHHOCTh YMEHUW TMJIAHUPOBATH U  BBIMONHATH XUMHUYECKHH DKCIEPUMEHT
(mpeBpallleHUsl OPraHUYeCKUX BELIECTB MPH HAarpeBaHUU, MOJyY€HHE 3TUJICHA U U3yUYEHHE €ro CBOWCTB,
KaueCTBEHHBIE PEAKIIMH OPTraHWYEeCKHX BEIIECTB, JeHATypalus OENKOB MPU HArpeBaHHUH, I[BETHBIC
peakuu OEIKOB) B COOTBETCTBUH C MPABUJIAMH TEXHUKH 0€30TaCHOCTH TP OOpaIeHUH C BEIIECTBAMU
1 1abopaTopHBIM 000pYAOBaHUEM, MPEICTABISITh PE3yIbTaThl XMMHYECKOTO JKCIIEpUMEHTa B (hopme
3aliCH YPaBHEHMM COOTBETCTBYIOUIMX peakuuid u (GOpMyIupOBaTh BBIBOJABI HAa OCHOBE ATHX



pE3yJIbTATOB;

-COPMHUPOBAHHOCTh TPEJACTABICHUNH O XHWMHYECKOW COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOM
KapTHHBI MHPA, POJIM XMMUHU B TIO3HAHUH SBJICHUN MPUPOIBI, B ((OPMUPOBAHUH MBIIUICHHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIUMOHATIBHOW IPaMOTHOCTH, HEOOXOAMMOM IJIsi peUIeHHs MPAKTUYECKUX 3a1ad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CPE/Ie;

-BJIAJICHUE CUCTEMON XUMMUYECKNX 3HAHUM, KOTOPAs BKIIOUYAET:

-OCHOBOIIOJIATAIONIME MOHATHS (XMMHYECKUH JJIEMEHT, aTOM, M30TOIH, S-, P-, d- 3JIEKTpOHHBIC
opOUTaIu aToOMOB, MOH, MOJIEKYJa, MOJb, MOJIAPHBIA 00BEM, BaJ€HTHOCTh, 3JIEKTPOOTPUIATENLHOCTD,
CTENIEHb OKHUCIJIEHUS, XUMHUYECKas CBA3b (KOBAJCHTHAs, HWOHHAs, METaJUIMYECKas, BOJOPOJHAs),
KpUCTAJUIMYECKass PElIETKA, TUIIBl XUMHUYECKUX PEAKLUUN, PacTBOP, SJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJINTUYECKAST JUCCOLMALUS, OKHUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh XMUMHUYECKON peakiu,
XMMHUYECKOE PaBHOBECHE);

-TEOPUM U 3aKOHBI (TEOPHUSl DJIEKTPOJUTUYECKOM JUCCOLMALUHU, NEPUOJUYECKUN 3aKOH
J.. MenneneeBa, 3aKOH COXPaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUH [IpU
XUMHUYECKUX PEAKIHX), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMUHU, MUPOBO33PEHUECKHUE 3HAHMS,
JIeKaIUe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM, (PaKTOIOTHYECKHE
CBEJCHMUS O CBOICTBaX, COCTaBe, IIOJy4YeHUHM U OE30MaCHOM HCIIOJIb30BAHUM  Ba)KHEHIIMX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JAEITeTbHOCTH YeNIOBEKA;

-c(hOpMUPOBAHHOCTh YMEHHUI BBIBIIATH XapaKTEpHbIC NMPU3HAKU IOHITHH, yCTAaHABIMBATh UX
B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE MOHITHS TP ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX
IIPEBPAILCHHUI;

-c(hopMHPOBAHHOCTH YMEHUIN HMCIIONB30BaTh XUMUYECKYI0 CHMBOJIMKY JJISl COCTaBIeHUs HOpMyIl
BEUIECTB M YpaBHEHUN XMMHYECKUX peakuui, cuctemarnyeckyro HomeHkinarypy (IUPAC) wu
TPUBHUAIBHBIC HA3BaHUSI OTJCJIbHBIX HEOPTaHUYECKUX BEIIECTB (yrapHbId ra3, yriaeKuciblid ra3, aMMHuax,
raméHasi U3BeCTh, Heral€Has U3BeCTb, IUThEBAs COJIA, IUPUT U IPYTHUE);

-c(hopMHUPOBAHHOCTh YMEHHI ONpENeisITh BAJICHTHOCTb U CTEHEHb OKHUCICHHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUSX DPAa3JIMYHOTO COCTaBa, BHUJ XMMHUYECKOM CBs3U (KOBaJE€HTHas, HMOHHaf,
MeTaJIJIN4ecKasi, BOAOPOHAs) B COCITMHEHUSX, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA
(aTroMHasi, MOJIEKyJIsipHAs, MOHHAs, MeTa/NIMYecKas), XapakTep Cpeasl B BOAHBIX PacTBOPAX
HEOPraHWYECKUX COCAUHEHUI;

-c(hOpMUPOBAHHOCTh YMEHUI yCcTaHABIUBATh NPUHAAIE)KHOCTh HEOPIrAaHUYECKUX BEIIECTB M0 UX
COCTaBY K ONPEEIEHHOMY KJIacCy/TpyIIe COeIUHEHUI (MPOCThie BEIIECTBa — METAJIbl U HEMETaIbI,
OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE THIAPOKCHUIbI, COJIH);

-c()OpMHUPOBAHHOCTH YMEHUM PACKPBIBaTh CMBICI Tiepuoanyeckoro 3akona .M. Menneneesa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIILYIO, 00BACHUTEIbHYIO M TPOrHOCTUYECKYIO (DYHKIINH;

-c(pOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB XHMHUYECKUX
aneMeHTOB 1—4 mnepuonoB Ilepuognueckoit cuctembl xumuueckux sieMeHToB J[.M. Menneneesa,
UCIIONIB3YS TIOHSATHS «S-, P-, O-2JIEKTPOHHBIE OPOUTAIM», «IHEPreTUYCCKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XMMHYECKMX 3JIEMEHTOB M MX COEAVMHEHMHM IO NepuojaM H
rpynmnaM [lepuoanueckoil cucteMsl XUMHUYECKHX d1eMeHTOB [[.1. Menneneesa;

-c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOICTBa
HEOpPraHMYECKHUX BEIECTB Pa3IMYHbIX KJIACCOB, MOATBEPXAATh CYIIECTBOBAHME TI'€HETHYECKOH CBSA3M
MEXJy HEOPraHWYECKMMHU BEUIECTBAMM C IIOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHX
peakuuii;

-c(hOPMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XHUMHUYECKHE pEaKIUH 10 Pa3IUYHBIM
Mpu3HaKaM (YHUCIy U COCTaBy pearupyrolldx BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHIO
CTEINeHeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMU, YIACTHIO KaTalu3aTopa);

-c(pOpMHUPOBAHHOCTh YMEHHMM COCTABIIATH YPaBHEHUS PEAKIMI pa3IUYHbIX THUIIOB, IOJIHBIE U
COKpaIlléHHbIE YPAaBHEHMs pEaKLUil MOHHOTO OOMEHa, YUMTBIBAsl YCIIOBHS, IPU KOTOPBIX ATHU pPEaKIUH
UIYT 10 KOHIIA;

-c(hOPMUPOBAHHOCTh YMEHMH IMPOBOJUTH PEAKIUH, MOATBEPXKAAOLINE KaueCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTraHWYECKHUX BEIIECTB, PACIO3HABATh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B
BOJHBIX paCTBOpPaX HEOPraHMUECKUX BEILECTB;

-c(opMHpPOBAaHHOCTh yYMEHHMH pacKpbIBaTh CYLUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX



peaKIuii TOCPECTBOM COCTABICHHSI AJIEKTPOHHOTO OajlaHca ATUX PEaKIIHiA;

-c(pOpMHUPOBAHHOCTh YMEHUN OOBSCHATH 3aBHCHUMOCTh CKOPOCTH XHUMHUYECKOW pEaKIHH OT
pa3nuYHBIX (PAKTOPOB; XapakTep CMEIICHHs XUMHUYECKOTO0 PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

-c(hOPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTb XWMHYECKHE IPOLECCHI, JIeXKAIHe B OCHOBE
MIPOMBIIIJICHHOTO MOJIy4YEHUsI CEPHOI KUCIIOTHI, aMMHaKa, a Takxke c(hopMHUpPOBAaHHOCTh MPEICTaBICHUN
00 00IMX HAYYHBIX IPUHIUIIAX U HKOJOTHUECKUX MPOOIeMax XUMHUIECKOTO MTPOU3BO/ICTBA;

-c(hopMHPOBAHHOCTH YMEHMI MPOBOAUTH BBHIYMCICHHUS C KCIOJIB30BAHHMEM IOHSATHSA «MaccoBas
J0JsT BEIIECTBAa B PACTBOpPE», OOBEMHBIX OTHOMICHWH Ta30B MPH XUMHYECKUX PEAKIUSAX, MacCChl
BellecTBa WM 00bEMA ra3oB 0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOTO W3
YUYaCTBYIOLIMX B PEAKLUUHU BEIIECTB, TEIUIOBOrO 3(dekra peakunn Ha OCHOBE 3aKOHOB COXPaHEHUS
Macchl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

-chopMHpOBAaHHOCTE YMEHUH COONMIOATh MPAaBHIA IOJB30BAHHUS XHMHUYECKOW TOCYIOH U
1abopaTopHBIM O00OpYIOBAaHUEM, a TaKXKe IMpaBuia OOpalleHHs C BeUIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

-copMHpPOBAaHHOCTh YMEHUW IJAHUPOBATh U  BBINOJIHATH XUMHUYECKHH HKCIEPUMEHT
(paznokeHue IMEepoKCHAa BOJOPOAA B MPUCYTCTBUM KaTajau3aropa, OIpPEJEICHHUE CpPelbl PacTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCAIBHOTO HHAMWKATOpPA, BIMSHHE pPa3IMYHBIX (PAaKTOPOB Ha CKOPOCTh
XUMHAYECKON pEeaKIMy, peakiMi MOHHOTO OOMEHa, KadyeCTBEHHBIC peakIH Ha Cynbdar-, kapOoHAT- H
XJIOPUA-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTANbHBIX 337a4 N0 TeMaM «MeTaibl» U
«Hemerannbel») B COOTBETCTBUY € MPaBUIaMHM TEXHUKH O€30MMaCHOCTH IIPU OOpALIEHUH C BELIECTBAMU U
1abopaTopHBIM 00OpYIOBAaHUEM, MPEACTABIATh PE3YyIbTaThl XMMHUYECKOTO SKCIepUMEHTa B (opme
3allUCH YPAaBHEHUH COOTBETCTBYIOUIMX peakmuid © (POpMyIUpoBaTh BBIBOABI Ha OCHOBE JTHX
pe3ynbTaTOB;

-chopMHpPOBAHHOCTE YMEHHH KPUTHUYECKHM aHAIM3UPOBATh XHUMHUYSCKYI0 HWH(OPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaLUU, IHTepHET u Ipyrux);

-c(hOpMUPOBAHHOCTh YMEHMH COOII0/1aTh MPaBUIIAa SKOJIOTHYECKHU 11€J1eCO00pa3HOro MOBEICHHS B
OBITY M TPYAOBOW NEATETHLHOCTH B IEISAX COXPAHEHHS CBOETO 3/I0POBbS M OKPYXAIOIIEH MPUPOTHOM
Cpelibl, 0OCO3HaBaTh OMACHOCTb BO3JEHCTBUS Ha KUBBIE OPraHU3MBbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens IIJIK, moscHAT, Ha npuMmepax cHnocoObl YMEHBIIEHUS M TMPEeAOTBpallleHUs HUX
BPEIHOIO BO3JCHCTBYS Ha OPraHU3M Y€JI0BEKa;

-J71s1 00y4aroIUXCsl ¢ OTPaHUYEHHBIMA BO3MOYKHOCTSMHU 370POBbs: YMEHHUE NMPUMEHSATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBICHUN;

-1l CHENbIX U CIa0OBUASIIMX OOYYaIOIIUXCS: YMEHHME HCIOJIb30BaTh PENbe(HO TOUYEUHYIO
cucremy obo3nauenuii JI. bpaiins mist 3anucu xumMudeckux Gopmyi.

1.4.4. Pabouyass mporpaMma y4yeOHOW IMCHMIIMHBI HANpPaBJieHA Ha pa3BHTHe O0LIMX
komnerenui (OK):

OK 01. BeiOupare cmocoObl pemieHdss 3a7a4  NPO(PEecCHOHATBHON  JesITeIbHOCTH
MPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 02. MHcnonb3oBaTb COBpEMEHHBIE CpEACTBA IIOWCKA, AaHAIW3a M UHTEPIPETALNU
uHpopmanuu, U UHGOPMAIMOHHBIE TEXHOJOTMHM JUId BBINOJIHEHHUS 3agad  MpodeccHOHaTbHOM
NESTENIBHOCTH.

OK 04. D¢ dhexTnBHO B3aMMOICHCTBOBATh M pad0OTaTh B KOJUIEKTHBE U KOMAaH/IE.

OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPYXKAIOILIEH Cpesibl, pecypcocOepeKeHHI0, TPUMEHATh
3HaHHSA 00 M3MEHEHUU KIMMaTa, MPUHLUIBI OepeXIMBOr0 MPOU3BOACTBA, 3PPEKTUBHO AEHCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHSL.

1.4.5. Ilnanupyemblie pe3yJibTaThl OCBOEHHMsI y4eOHOro mpeamera B coorBercTBuM ¢ ®I'OC
CIIO u Ha ocHoBe ®I'OC COO. Ocoboe 3HaYeHHE UCLUIUIMHA UMeeT IMpH (OPMHPOBAHUU U
pa3BUTHUU OOLINX KOMIETEHIIUH

Kon u | [Inanupyemble pe3ynbTaThl OCBOEHHUS 00I1€00pa30BATENBHOTO y4eOHOIo
HaMMEHOBaHUE npenMera




dbopMUpyeMbIX MeranpeameTHbie [IpenmerHbIE
KOMIIETEHITHI
OK 01. Bribuparts - BJIAJETh  INPEICTABICHUAMH O
CIocoObl  pereHus | 0azoBble  HCCIEIOBATEILCKUE | yy\yyeckoil COCTaBIIAOLIEH
3aa4 ACUCTBUSL: €CTECTBEHHO-HAYYHOW KapTHHBI MHPA,
npo¢eCCHOHAITBHON PO XUMHHM B TIO3HAHWUU SIBIICHUI
-BIIaJCTh OCHOBaMH METOJIOB
JICSITSILHOCTHU MIPUPO/IBI, B (dhopMupoBaHUH
HAay4HOrO0 TIO3HAHUSA  BEIIECTB U .
MPUMEHUTETBHO K .. MBIIIUICHUS U KYJIbTYpPbl JUYHOCTH, €€
XUMHYECKUX PEAKIIUN; .
pa3IUYHBIM (YHKITMOHATTLHOM rPaMOTHOCTH,
KOHTEKCTaM -opMyIHpOBaTh IeNM M 3ajaun HEOOXOIMMOM JUTSE peuieHust
HUCCIICIOBaHMS, HUCIIOJIB30BaTh | IPAKTUUCCKUX 3ala4 U 3KOJOIMYCCKU
[IOCTABIICHHBIE U  CAMOCTOSTENbHO | OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
copMynupoBaHHBIE  BOHpPOCH B | 3A0POBBIO U IIPUPOJHOU CPEIE;

KaueCTBE MHCTPYMEHTA IIO3HAHUA U
OCHOBBI JJ1s1 (DOPMUPOBAHHS TUIOTE3BI
1o IIPOBEPKE IIPaBUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

-BIIAJICTh HaBBIKAMHU
CaMOCTOSITEJIHOTO TUTAHUPOBAHUS U
MIPOBEICHUS YUEHHUUECKUX
OKCIEPUMEHTOB,  COBEPILIECHCTBOBATh
yMEHHMs ~ Ha0moaath 32  XOAOM
nporiecca, CaMOCTOSITEIILHO
NPOTHO3UPOBATh  €r0  Pe3ynbTarT,
dbopMynupoBath 00001IeHHS u
BBIBOJIBI OTHOCHTEIIEHO
JOCTOBEPHOCTH pe3yabTaToB
WCCIIeIOBAHMS, COCTaBJIATH

00OCHOBAHHBIM OTUET O MPOJETAHHOM
pabore;

-puoOpeTaTh OTIBIT
YYEHUYECKON HCCIEI0BATEIIbCKOW ¢
IIPOEKTHON AEATEIBbHOCTH, MPOSBIATH
CIIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IOMCKY METOJOB
pelieHus PAKTUYECKUX 3ajad,
IMPUMEHEHHUIO  Pa3iIUYHBIX METOJ0B
MO3HAHUS;

- 0a3oBble
nefcTBUSA:

JJOrH4€CKue

CaMOCTOSITENIbHO (OPMYJIMPOBATh U
aKTyaJIu3HpOBaTh npobiemy,
BCECTOPOHHE €€ pacCMaTPHUBATh;

OIIPEEIATh LENHU IEATEIbHOCTH,
3a/1aBasi MapaMeTpbl U KPUTEPUH HX
JOCTUKEHHS, COOTHOCUTD PE3YJIbTATHI

JIEITETbHOCTH € IOCTaBJICHHBIMU
LIETISIMU;

WCIIONIb30BaTh TIPU  OCBOCHHUH
3HAHUH MIPUEMBI JIOTHYECKOTO

MBIINIJICHUS - BBIACIATHL XAPAKTCPHBIC

-BIaJIeTh ~ CUCTEMOM  XMMHYECKUX
3HaHUH, KOTOpask BKIKOYAECT:
-OCHOBOIIOJIAraroIIue MOHSITUS
(XuMu4ecKui DJIEMEHT, aTom,
JNEKTPOHHAS o0oouka aToma,
MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATETLHOCTb,
XUMUYECKast  CBsI3b,  CTPYKTYpHas
bopmyna (pa3zBépHyTas u
COKpamiéHHasi), MOJb,  MOJSpHas
macca, MOJISIPHBIN 00BEM,
YTIIEPOIHBII CKEJIET,

(GyHKIIMOHANBHAS TpyMNa, pagukai,
HU30MEepUsl, U30MEPHI, TOMOJIOTHIECKUI

psia,  TOMOJIOTH,  YTJIEBOJOPOIbI,
KUCIIOPOJ u a30TcoJIepIKaIIre
COEIMHEHUS, MOHOMEp, TIOJIUMeEp,
CTPYKTYPHOE 3BEHO,

BBICOKOMOJIEKYJISIPHBIE COETMHEHNUS);
-TEOPUM U 3aKOHBI (TE€OpHUsl CTPOCHUS
OpPTaHUYECKUX BEIIECTB
A.M. bytnepoBa, 3aK0H COXpaHEHUS
MAacchl BEIIECTB);

-3aKOHOMEPHOCTH,  CUMBOJIMYECKUUI
SI3bIK XUMUU;

-MHPOBO33PEHYECKHUE 3HAHUS,
JeXalue B OCHOBE TMOHMMaHUs
IPUYNHHOCTHU u CUCTECMHOCTHU
XUMHUYECKHUX SBJICHUH,
(hakTomornuecKne CBEJICHUS 0
CBOMCTBax, COCTaBe, IMOJIYyYEHUU U
0e30macHOM WCITOJTh30BaHUH

BAKHEWIIINX OPraHUYECKUX BEILECTB B
OBITY M MPAKTUYECKOW NeSTEIbHOCTH
YEJI0BEKa;

- YMEThb BBIBIATH XapaKTEPHbBIC
MPU3HAKU TIOHATUH, YCTAaHABJIMBATH
UX  B3aHUMOCBA3b, HCII0JIb30BaTh
COOTBETCTBYIOLIME  TOHATHS  IpHU
ONMCaHUU  COCTaBa, CTPOCHUS U
MPEBPALLECHU I OpPraHUYECKUX




MPU3HAKHA TIOHATUH M yCTaHABIMBATh
X B3aHMMOCBS3b, HCIOIL30BaTh
COOTBETCTBYIOIIME  TOHSATUS  JUIS
OOBSCHEHHSI OTIEIbHBIX (aKTOB U
SIBIICHHI;

BBIOUpATH OCHOBaHUS u
KpUTEpHUU TUIs KJ1accupuKaluu
BEILIECTB U XUMUYECKUX PEAKIIUA;

yCTaHaBJIMBATh IPUYUHHO-
CJIC/ICTBEHHbIE CBSI3U MEXITY
HU3Yy4aCMbIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE
paccyXIeHus (MHIyKTUBHBIE,
JIeTyKTUBHBIE, o aHaJIOTHH),
BBISIBJIATD 3aKOHOMCPHOCTH u

[IPOTUBOPEYUS B PACCMATPUBACMBIX
SBIICHUSIX, (POPMYITUPOBATH BBHIBOJBI U
3aKJII0YECHUS;

PUMEHSTh B nporecce
MO3HAHMS, KCIOJIb3yEeMbIC B XHMHUH
CHUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3OBHIBATH MOJICTTHbHBIC
NPEJCTABICHUS - XWMHUYECKUH 3HAK
(cuMBOJI)  DJIEMEHTa,  XUMHUYECKas
dopmyna, ypaBHEHHE XUMHUYECKOU
peaKkuu - TpH PEIICHUH YYCOHBIX
MO3HABATEIbHBIX M  MPAKTHYECKHX
3ajad, PUMEHSTh Ha3BaHHbBIC
MOJICTIbHBIE ~ TIPEJICTaBICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPHU3HAKOB
U3y4aeMBIX BEUIECTB M XHMHUYECKHX
peaKkuuid.

COCIMHEHM;

- YMETh OTIPENIETISATh BHIbI
XUMUYECKOM CBSI3M B OPraHUYECKUX
COEIMHEHUAX (omuHapHBIC H
KpaTHBIE);

- yMETh TPHUMEHATH TOJIOKEHUS
TEOPUH  CTPOCHUSI  OPTraHUYECKUX
BEIIECTB A.M. bytiepoBa IS
OOBSICHEHHMSI 3aBUCUMOCTH CBOMCTB

BEIIECTB OT UX COCTaBa M CTPOCHMS,
3aKOH COXPaHCHHS MAaCChI BEIIIECTB;

- yMeTb XapaKTepu30BaThb COCTaB,
CTpoeHHe, (PU3NUECKUE U XUMUICCKUE
CBOMCTBAa THIMHMYHBIX IMpEACTaBUTEICH
pPa3IMYHBIX KIACCOB OPraHUYECKHX
BEIIeCTB  (MeTaH, »JTaH, OJTHJIEH,
IPONWICH, aleTwieH, OyraaueH-1,3,
MeTmi0yTaaueH-1,3, OeH3011,
METaHOJ, ATAaHOJN, ATHJICHTIHUKOJIb,
MUepuH,  (GeHoMN,  aleTalblIerui,
MypaBbUHAs W YKCYCHas KHCIIOTHI,
[JII0OKO3a,  Kpaxmal,  IeJUIIJI03a,
aMUHOYKCYCHasI KHCJIOTA),
WJLTIOCTPUPOBATH TeHETUYECKYIO
CBS3b MEXKIY HHUMH YPaBHCHHUSIMH
COOTBETCTBYIOIIUX XUMHYECKHUX
peakuuii c WCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

- YMETh XapaKTepPH30BaTh HNCTOYHHKHU
YIJIEBOJOPOAHOTO  ChIpbi  (He(dTb,
MPUPOIHBIN Ta3, yroik), CIIOCOOBI UX
nepepaboTKu u MPaKTUIECKOe
MIPUMCHCHHE MIPOTYKTOB
nepepaboTKH;

- YMETh TMPOBOJUTH BBIYHCICHUS II0
XUMHYECKUM YpaBHEHUSAM (Macchl,
00bEéMa,  KOIMYECTBA  HCXOJIHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIHUU IO
H3BECTHBIM Mmacce, 00BEMY,
KOJIMYECTBY OJHOTO W3 HCXOTHBIX
BEIIECTB WM TIPOAYKTOB PEAKITHH );

- YMETh BIIAJIETh CUCTEMOM 3HaHUH 00
OCHOBHBIX METOJ1aX HAy4YHOTO
MMO3HAHUS, HCIIOB3YeMbIX B XUMHHU
npu W3YYCHUH BEIIIECTB u
XUMHUYCCKHUX SIBJICHUH (HAOIIOICHHE,
U3MEpEeHue, AKCIIEPUMEHT,
MOJICIUPOBAHNE), WCIIOJTh30BaTh
CUCTEMHbIE XMMHYECKUE 3HAHUS IS
TMPUHATHS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CHUTYAIlUSIX, CBS3aHHBIX C
BEILIECTBAMH U UX MPUMEHEHHEM;

- yMeTb  coOmojgath  MpaBuia
MOJB30BAHUSI XUMHUYECKON MOCYI0N U




7a00paTopHbIM  000pyHOBaHHEM, a

Takke  TpaBwiIa  oOpamieHuss ¢
BeIIIeCTBaAM B COOTBETCTBUHN C
WHCTPYKIUSMH 1O  BBIIIOJHCHHUIO

1a00paTOPHBIX XUMHUYECKUX OTIBITOB;
- yMeThb IUJIaHUPOBaTh W BBINOJIHATH
XAMHYECKHUI JKCIIEPUMEHT
(npeBpatueHus OpraHHYECKUX
BEIIECTB NPU HArpEBaHHH, TOIy4YCHHUE
STWJIIEHA U H3yYEHHE €ro CBOMCTB,
KayeCTBEHHBIE peakuuu
OpPraHMYECKUX BEIIECTB, JEHATYpalHs
OCNKOB TIpU HArpeBaHWH, IIBETHHIC
peaknuu OeTKOB) B COOTBETCTBHH C
NpaBWIaAMHA TEXHUKH OE30MaCHOCTH
npu OOpalieHHMH C BELIECTBAMH H
1a00paTOPHBIM 000pyI0BaHUEM,
NPEICTaBIATh PE3yNbTaThI
XUMHYECKOTO IKCIIEPUMEHTA B opme
3aMucy ypaBHEHHUI COOTBETCTBYIOIIUX
peakumii 1 (QOPMYIUPOBATH BBIBOJIBI
Ha OCHOBE 9TUX PE3yJIbTATOB;

OK 02. Ucnomnb3oBath
COBpEMEHHBIE CPE/ICTBA
TIONCKa, aHAIIM3a 1
UHTEPIPETANH
HHpOpMauu U
uH(OpMaIOHHBIE
TEXHOJIOTUH JTS
BBINIOJTHEHHS 3a]1a4
npodecCcHOHATbHOM
JeSATeNbHOCTU

- padora ¢ undopmammeii:

-OPUEHTHPOBATBCS B pa3IMYHBIX
UCTOYHUKAX uWHPopManuu (Hay4HO-

TOTTYJISipHAS auTepaTypa
XUMHUYECKOTO coJiepKaHus,
CIpaBOYHbIE  MMOCOOUsA,  Pecypchl
WuTepHera), aHaJM3UPOBATh

WH(pOpPMAIIUIO PA3IUYHBIX BUIOB U
dbopM TpencTaBICHHS, KPUTHYECKU
OLIEHUBAaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUYUBOCTH;

-hopMynHpOBaTH 3aMpOoCHI u
MPUMEHSTh PA3JIMYHBIE METOABI TPH
noucke M orOope uMHGpOpMaLuy,
HEOOXOJMMOW Ui BBITIOJIHEHUS
y4eOHBIX 3a7a4 ONpPeeIEHHOTO THIIA;

-npuoOpeTaTh OMBIT HCIOIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI M Pa3JIMYHBIX TTOMCKOBBIX
CUCTEM;

-CaMOCTOSITEIIHO BbIOMpATH
ONITUMAITEHYIO (POPMY TIPECTaBICHUS
uHpopmanuu  (cxembl,  TpaduKwy,
JMarpaMMbl, TaOJHIIbI, PUCYHKH U
JpyrHe);

UCIIOJIb30BaTh ~ HAYYHBIA  SI3BIK B
KauecTBE cpeAcTBa mpu pabore ¢
XUMUYECKON uHpopmanuen:
PUMEHSTh MEKIPEIMETHBIC

-YMETb HCIIOJIB30BAaTh XHUMHYCCKYIO

CHUMBOJIHKY TUIst COCTaBJICHUS
MOJICKYJISIPHBIX ~ U CTPYKTYPHBIX
(pa3BépHyToii, COKpaniEHHOM )

dbopMyn OpraHMYecKuX BEIIECTB U

YpPaBHEHUN XUMHUYECKHUX PEaKLHM,
W3TOTABIMBATE  MOJEIM  MOJIEKYJ
OpraHUYEeCKUX BEIIECTB JUTS

WIUTIOCTpalluid  UX XHUMHUUYCCKOIro MU
IMPOCTPAHCTBECHHOI'O CTPOCHU A, -
YMETbH YCTaHaBJIMBATh
IMPUHAJJICKHOCTD N3YUCHHBIX
OpTraHN4YC€CKUX BCHICCTB I10 UX COCTABY

U CTPOCHUIO K  OIpeaeEHHOMY
KJIaccy/Tpytire COCTMHEHU I
(yraeBoaopo/sl, KHUCIIOPOJ U
a30TcoIeprKaIne COCIIMHEHUS,
BBICOKOMOJIEKYIISIPHBIE  COETMHEHMUS),
JlaBaTh UM Ha3BaHUS o
cHUCTeMaTHYeCKOn HOMEHKJIaType
(IUPAC), a Takxke HOpHUBOJIUTH

TPUBHUAJIIBHBIC Ha3BaHUA OTHCIBbHBIX
OpTraHU4YCCKUX BE€IICCTB (E)TI/IJ'IeH,
MPONUJICH, alICTUJICH, 3TUJICHIJIUKOJIb,

[IIMLIEpUH, (eHod, QopMallbaeru/,
aleTanbJIeru]l, MypaBbUHAs KHCJIOTa,
YKCyCHas KHCIIOTA, OJIEMHOBAs
KHCJIOTa,  CTEapHUHOBAs  KHCIOTA,
TJTFOKO34, bpykTO3a, Kpaxmai,

LEJUTI0JI03a, TTIUIMH)




(pusmueckue W MaTeMaTHUYECKHUE)
3HAKK W CHMBOJBI,  (DOPMYJIBI,
ab0peBuaTypbl, HOMEHKJIATYpY; -
UCIIOJIb30BaTh W IPEOOPa30OBHIBATH
3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HArJSIHOCTH.
OK 04. DddextiHO - YMEThb IUJIaHUPOBaThb W BBINOJIHATH
B3aMMO/ICHCTBOBATh U -OBJIaJICHHE YHUBEPCATLHBIMHM | vy yigeckuii DKCIIEPUMEHT
paborars B kojutektupe i | KOMMYHUKATUBHBIMM TCUCTBUSIMM: | (hasjjokeHne MEPOKCHIA BOAOPOAA B
KOMaH/Ie IPHCYTCTBUH KaTajan3aropa,
-3a7aBaTh BONPOCHI 10 CYIIECTBY
N ompefesieHne  Cpelsl  PacTBOPOB
00CyXaeMOi TE€Mbl B XOJI€ JUaIora
BEIIECTB C MIOMOIIBIO YHUBEPCAIHLHOTO
W/WJIHM JUCKYCCHH, BHICKa3bIBaTh HIIEH,
UHJMKATOPa, BIUSHHE  Pa3MYHBIX

(opMyIIMpOBaTh CBOW TPEIIONKECHUS

OTHOCHTEJIBHO BBIITOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

-BBICTYNATh c npe3eHTanuen
pe3yabTaToB [I03HaBaTEIbHON
NesITeIbHOCTH, HOJTY4ECHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO
CBEpCTHHKAMH  TPHU  BBIOJHEHUH
XUMHUYECKOTO HKCIIEPUMEHTA,
IIPAaKTHUYECKOU paboThI 10
HCCIIC/IOBAaHUIO CBOMCTB H3ydaeMbIX
BEUIECTB,  peaju3aluud  y4eOHOro

npoekTa U (OPMYJTUPOBATH BBIBOIBI
1o pe3yabTatam MTPOBEICHHBIX
WCCIIC/IOBAaHUI ITYyTEM COTJIaCOBAHMSI
MO3UIMKA B  XOjA€ OOCYXJEHUS |
oOMeHa MHEHHSIMH.

(akTOPOB Ha CKOPOCTh XHMHUYECKOM
peaKkiuu, peakiuu HOHHOTO OOMEHa,
Ka4eCTBEHHBIC PEaKIMu Ha Cyibdar-,
KapOOHaT- M XJIOPUJA-aHUOHBI, Ha
KaTHOH aMMOHWUS, pelieHue
HKCHEPUMEHTAIBHBIX 33/1a4 110 TeMaM
«Metamiely u  «Hemeramie») B
COOTBETCTBUH C TMPAaBUIAMU TEXHHUKH
0e30macHOCTH TNpU  OOpaIIeHUHu C

BELIECTBAMU u 71a00paTOPHBIM
o0opynoBaHueM, MPEACTABIATh
pe3yJIbTaThl XUMHUYECKOTO
JKcIiepuMeHTa B (GopMe  3amucu
ypaBHEHUH COOTBETCTBYIOIIINX

peakiuit 1 (QOpMYIHPOBATH BBIBOJIBI
Ha OCHOBE 3THX Pe3yJIbTATOB;

- YMeTh KPUTHYECKH aHAIU3HPOBATh
XUMHYECKYIO nHpopmaruto,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB
(cpencTBa MaccoBOW KOMMYHHUKAIUH,
WuTepHer u apyrux);

OK 07. ConeiictBoBaTh
COXPaHCHHIO
OKPYKAIOIIEH Cpebl,
pecypcochepekeHuto,
NPUMEHSTDH 3HaHUS 00
M3MCHEHUHU KJIHMaTa,
MIPUHITATTBL
OepexKIMBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIHICTBOBATH B
Ype3BBIYANHBIX
CUTYyaIHsIX

-OBJIAACHUC YuuBEpCaJdbHbBIMU
PEryjJsaTUBHbIMHA JEeHCTBUSAMM:

-CaMOCTOSITEIPHO ~ IJIAHUPOBaTh U
OCYIIECTBIISATH CBOIO TIO3HABATEIbHYIO
NesITeIbHOCTb, ONpEeNsis ee LeIH U
3aJaui, KOHTPOJHMPOBATH M IO Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh
MpEAJIaraeMblil  aJrOpUTM  JAEUCTBUHI
IOpU  BBIMOJHEHHMM  y4eOHBIX |
WCCIIEIOBATENILCKUX 3a/1a4, BBIOMPAThH
Hanbonee >(PQPeKTUBHBIN crocod HX
pEIIeHHsI C YIeTOM TOTYYCHHUsT HOBBIX
3HaHUIl O BEIIeCTBaX U XHMHYECKUX
peaKIusX;

-~OCYILICCTBIISIT CAMOKOHTPOJIb CBOEH
ACATCIIBHOCTHU Ha OCHOBC
caMoOaHaIu3a U1 CaMOOILICHKH.

-cpopMHUpOBaTh MpPEACTABIEHUN O
XUMHUYECKON COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHbBI MUpA,
pOiIM XMMHMHM B TO3HAHUU SIBICHUH
MIPUPOJIBI, B (dhopMUpoBaHUH
MBILUIEHUS. U KYJIBTYPbl JIUYHOCTH, €€
(yHKIIMOHATILHOU TPaMOTHOCTH,
HE00X0AuMOMH TUISL peleHus
MPAKTUYECKHUX 33/1a4 U 3KOJOTUYECKHU
00OCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOAHOM cpefe;

-BJIAJIETH CHUCTEMON
XUMHUYECKUX 3HAHUMH, KoTOpas
BKJIIOYAET:

-OCHOBOIIOJIArafOIIHME TIOHSITHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, M30TOIl,
S-, p-, d- oIeKTpOHHBIC OpOUTAIH
aTOMOB, HMOH, MOJIEKYJa, MOJb,
MOJIIpHBIA ~ 00BEM,  BAJCHTHOCTB,
QJICKTPOOTPHUIATCIBHOCTD, CTCIICHDb




OKHUCJICHUA, XUMHNYCCKasa CBs3b
(koBaneHTHAs, HWOHHAs,
MeTaJuITnJecKas, BOJIOPO/IHAS),
KpUCTAJIMYECKass  pemérka, THIIbI
XAMHYECKUX  PEaKIUd,  pacTBop,

OJICKTPOJIUTHI, HEBJICKTPOJINTEI,
QJICKTPOJIUTHUYCCKAA Jucconuanus,
OKHCIINTCIIb, BOCCTaHOBUTCIIb,

CKOPOCTb ~ XMMMYECKOW  peaKkuuu,
XUMHYECKOE paBHOBECHE);

-TEOPUM U 3aKOHBI (TEopus
3JEKTPOJINTUYECKON  JIUCCOLMALINH,
MEPUOINYECKUI 3aKOH
J.N. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl BEUIECTB, 3AKOH COXPAHCHUS U
IpEeBpAaILCHHS SHEPIUU pu
XUMHUYECKUX peakuusx),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SI3BIK  XUMHH, MHPOBO33PEHUYECKUE
3HaHUS, Jexaliue B OCHOBE
MOHUMaHUS MPUIUHHOCTH u
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
(akTosornueckue CBEJICHUS 0
CBOMCTBax, COCTaBe, IOJIYYEHUU U
0e30MmacHoM WCIIOJIb30BaHUU
BAYKHEUIIUX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUUYECKON
JeSATEeIbHOCTH YEJIOBEKA;

- yYMEThb BBIABIATH XapaKTEPHbBIC
NPU3HAKK TIOHSATHH, YCTAaHABIIUBATh
WX  B3aHMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME  TOHATUS  IpHU
OTMMCAaHUU HEOPTaHMYECKUX BEIIECTB
U UX MPEBPALECHU;

- YMETh HCHOJb30BaTh XHUMHUYECKYIO
CUMBOIIMKY JJII COCTaBlIeHUs (popmyrn
BEIIECTB M YPAaBHEHHH XUMHUYECKHUX
peaxkuuid, CHUCTEMATUYECKYIO
HOMEHKJIATypy (IUPAC) u
TPUBUAJILHBIE HAa3BaHMUS OTIEIbHBIX
HEOPTaHUYECKUX BEMIECTB (YyrapHbBIN
ra3, yrieKuclbli Ta3, aMMHak,
raméHas i3BeCTb, HETallI€Has U3BECTb,
MATHEBAs COJIA, TUPHUT U JIPyTHUE);

- YMETh OMNpEIEHATh BAJICHTHOCTb M
CTENEHb  OKUCIEHUS  XUMHUYECKHUX
3JIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOTO COCTaBa, BUJ XUMUYECKOMN
CBSI3U (xoBasIleHTHas, HMOHHas,
MeTaJjin4yecKasi,  BOJOpOJHasi) B
COCIMHEHUSIX, TUI KPUCTAIITMYECKOMN
pPEMETKH  KOHKPETHOIO  BELIECTBA
(aTomMHasi, MoOJIEKYJsipHasi, HWOHHAs,
METaJJIN4yecKasi), XapakTep cpeibl B




BOJHBIX paCTBoan HeopraHqucxnx
COCIUHCHHIA,

- YMeTB yCTaHaBJII/IBaTB
MPUHAIJICKHOCTh HEOPTraHUYECKUX
BEIIECTB IO KX  COCTaBy K
onpenenEHHOMY KJIacCy/TpyIie
COCIMHEHUI (MPOCThIE BEIECTBA —
MeTa/ulbl KW HEMETAUIbI, OKCHJIBI,
OCHOBAHUS, KHCJIOTHI, aM{QOTEpHBIC
TUAPOKCHIBI, COJIN);

- YMETH packpsIBaTh CMBICII

NEPUOANYECKOTO 3aKOHA
.. MenneneeBa u
JEMOHCTPUPOBATh €ro
CUCTEMATU3UPYIOILYIO,
OOBSICHUTENIbHYIO u
POTHOCTUYECKYIO ()YHKIINH;

- YMETh XapaKTepUu30BaTh
JJIEKTPOHHOE  CTPOCHHME  aTOMOB
XUMHYECKHUX JJIEMEHTOB 1-4
nepuonoB Ilepuoanyueckoil cuCTEMbI
XUMHYECKHUX 3JIEMEHTOB
J.1. Menneneesa, HCIIONb3Ys
HOHATHSL  «S-, P-, d-dIEKTPOHHBIC
opouTanuy, «QHEPreTU4eCcKue

YPOBHU», OOBICHITH 3aKOHOMEPHOCTHU
W3MEHEHHUS  CBOMCTB  XMMMYECKUX
JJIEMEHTOB W WX COEAWHEHHH 10
nepuoaam M rpynmnam Ileprnoanueckon
CUCTEMBl  XMMHMUYECKHX  DJIEMEHTOB
J.1. Menneneena;

- yMeTb  XapaKTepHU30BaTh
(ommchIBaTh)  OOIIME  XHUMHYECKHE
CBOMCTBA HEOPraHUYECKHX BELIECTB
pPa3IMYHBIX KJIACCOB, MOJATBEPK/IATh
CYILIECTBOBAHHE T'€HETUYECKOW CBS3H
MEXIY HEOpPraHUYECKUMU
BELIECTBAMU C ITOMOIIBIO YPAaBHEHHU
COOTBETCTBYIOIIUX XUMHUYECKHUX
peakuuii;

- yMeThb KJIacCU(PHUIMPOBAThH
XUMUYECKUE PEAKIIMU MO Pa3JIUYHBIM
npu3HakaM  (4uciay W COCTaBy
pearupyomux BeUIECTB, TEIIOBOMY
apdexkty  peakuuu, HU3MEHEHUIO
CTETIEHEH  OKHUCJCHHS  DJIEMEHTOB,
O0paTUMOCTH  PEaKLUH,  y4acTHUIO
KaTaJIn3aTopa);

- YMETh COCTaBJIATh YPaBHEHUS
peakuuii pa3IMyHbIX TUIIOB, IOJHbBIE U
COKpAalIEHHBIE YpPAaBHEHUS pPEAKIHUM
MOHHOIO0 OOMEHa, YUYUThIBasi yCIOBUS,
P KOTOPBIX 3TH PEaKUUU UAYT N0
KOHIIQ;




- YMETb NIPOBOJUTH PEAKIUH,
MOJITBEPKAALOLIHE Ka4eCTBEHHBIN
COCTaB PA3IUYHBIX HEOPTaHUYECKUX
BEILIECTB, PACIIO3HABaTh  OIBITHBIM
nyTéM HOHBI, TPHUCYTCTBYIOIIHNE B
BOJIHBIX pAacTBOpax HEOPraHMYECKUX
BEIIIECTB;

- YMETh PACKPBIBATh CYIIHOCTb
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEeACTBOM COCTABIICHUS
9JIEKTPOHHOTO OajaHca 3TUX PEaKIIHIA;

- yMETh OOBSCHATH
3aBHUCUMOCTh CKOPOCTH XHMHYECKOM
peakiuu OT Ppa3IUyYHBIX (PAKTOPOB;
XapakTep CMEHICHUS XHUMHYECKOTO
paBHOBECHsI B  3aBUCUMOCTH  OT
BHEIIHETO  BO3ACUCTBUS  (TPUHIIMII
Jle HlaTtenne);

- YMETbh XapaKTepru30BaTh XUMHYECCKHE
OpOILIECChl,  JIeXKallde B  OCHOBE
NPOMBIIIJICHHOTO TOJTYYEHHUSI CEPHOM
KUACJIOTBI,  aMMMaka, a  TaKxke
c(OPMUPOBAHHOCTh  IPEJICTABICHUM
00 00muX HAYYHBIX NPUHIUNAX H
9KOJIOTMUYECKUX npobiemax
XMUMHUYECKOI0 MPOU3BO/ICTBA;

-YMEHHI TPOBOJIUTH BBIUUCIICHUS C
UCIIOJIb30BaHUEM IOHSTUS «MaccoBas
JOJsl  BEmIeCTBa B PacTBOpPEY,
O0BEMHBIX OTHOLIEHUH TIa30B IpH
XUMHAYECKHX  PEaKIHsX, Macchl
BeIleCTBA WM 00bEMaA ra3oB IO
W3BECTHOMY KOJIMYECTBY BEIIECTBa,
macce uIM 00BEMY OIHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
TemIoBOro 3¢¢ekra peakuud Ha
OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BEILIECTB, MPEBPALICHUS U COXPaHEHUS
SHEPIHH;

- co0JIr0/1aTh MpaBUJIa TIOJIb30BAHUS
XUMHUYECKOH NTOCYZ0U U
n1abopaTopHBIM 000pyIOBaHUEM, A
TaK)Ke MpaBuiia 0OpaleHUs C
BEIIIECTBAMH B COOTBETCTBHU C
WHCTPYKIHSAMU 1O BBIITOJTHEHHIO
7a00paTOPHBIX XUMUYECKHUX OIIBITOB




TeopeTrudeckoe ooyueHue — 46 4acos,

2.CTPYKTYPA U COJEP)KAHUE YUYEBHOM JJUCIUATLJIMHBI
2.1. Kosn4ecTBO 4acoB, 0TBOANMOE HA OcBOeHHe y4eOHoM qucuumiuabl OY1.12. Xumus
Bcero yacos -82
B TOM 4HUCJIC:

B T.4. IPO(HeCCHOHAILHO-OPUEHTUPOBAHHOE CoZiep KaHue (MTPUKIIATHON MOTylb) — 6 4acoB,
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CaMOCTOSITENIbHbIE pabOThI- 6 Yacos,
POMEKYTOUHAs aTTecTalusl (KOMIUICKCHBIH au(epeHInpoBaHHblii 3a4éT) — 2 yaca
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2.2. TemaTnueckuii IUIaH U coiep:kanne yueOHoi gucunminabl OY/1.12. Xumus

HaumeHoBaHMe pa3aesioB U TeM

Copnep:xanne yaeOHOro MaTepuajia (OCHOBHOe 1 POdecCHOHATbHO-
OpHEHTHPOBAHHOE), 1a00PATOPHbIE H MPAKTHYECKHE 3AHATHS

O01BeM yacoB

1

2

3

OcHoBHOe cotepkanne

80

Pasneda 1. O01as 1 HeopraHuyeckasi XuMus

21(1)/6

Tema 1.1. TeopeTHyecKHe OCHOBbBI XUMUM

OCHOBHOE cO/Iep:KaHue

2/0

TeopeTruueckoe odyueHue

XUMHYECKUi aeMeHT. ATOM. SIapo aToma, H30TOIBL. DIIEKTPOHHAS
00o0Ji04Ka. DHEPreTUYECKNUE YPOBHHU, TOAYPOBHU. ATOMHBIE OpOUTaIH, S-, P-,
d- anemeHThl. OCOOCHHOCTH PACIPECTICHUS AICKTPOHOB [0 OPOUTAIISIM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOI0B. DIEKTPOHHAS KOH(PHUTypaITHsI
aTOMOB

1

Crpoenue BemiecTBa. XuMHUUYECKast CBS3b. BUIbl XUMHUUYECKON CBSI3U
(xoBaJIeHTHAs! HEMOJISIPHAS U TOJISIPHAsl, MOHHASI, METAIIINYECKast).
Mexanu3mbl 00pa30BaHUs KOBAJICHTHOW XMMHYECKOH CBsI3H (OOMEHHBIN U
JIOHOPHO-aKIeNTOpHbIN). BogoponHas cBs3b. BaneHTHOCTD.
DNeKTpoOoTpUIaTeTbHOCTh. CTeneHb OkucieHns. OHbI: KAaTHOHBI U aHUOHBI

Tema 1.2.Ileproguyeckuii 3aK0H 1
Ilepuonnueckasi cucreMa XUMHYECKHX
snemenToB /.. MenaeneeBa

OcHoBHOE coep/kaHue

A1

Teopernyeckoe o0yueHue

[lepuonnueckuit 3akoH u lleproguyeckas cucteMa XUMHUUYECKUX JIEMEHTOB
AWM. MenneneeBa. CBs3b mnepuoaudeckoro 3akoHa u llepuoanueckoit
CUCTEMBI XUMUYECKUX 2JIeMeHTOB [[.M. MeHneneeBa ¢ COBpeMEHHOM TeOpUen
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEIECTB IO TPyMIaM U
MEPUOJIaM.

2

CamocrositesibHass padora 1. 3HaueHuMe MEPUOAMYECKOrO 3aKOHA B
pa3BUTHU HAYKH.

IIpakTHyeckas padora 1.
XapakTepucTuka XUMHYECKOT0 dyieMeHTa 1o tabnure "llepuonnyeckas
cucteMa xuMudeckux snemenToB J[.M. Mennenecena"

Tema 1.3./IucniepcHbie CHCTEMBbI

OcHoBHOE coep/kaHue

2/0
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TCOPCTI/I‘ICCKOE oﬁyqelme

BCHIGCTBa MOJICKYJIIPHOI'O W  HEMOJICKYJIAPHOI0O CTPOCHHA. 3aKoH
IIOCTOSHCTBA COCTaBa BeIIeCcTBa. THIIBI KPpUCTAUIMYCCKUX  PCHICTOK.
3aBHCHMOCTh CBOMCTBaA B€OICCTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ PEIICTKU.
Ilonstue o AUCIICPCHBIX CHCTCMAX. HctuHHBICE M KOJUIOUIHBIC pacCTBOPHI.
MaccoBas A0JI1 BEIIECTBA B paCTBOPE.

Tema 1.4. Heopranuyeckue coeguHeHus! OcHOBHOE coJiep:KaHue 2/0
Teoperuueckoe o0yueHue 2
Knaccudpukanusa  HeopraHmdeckux coequHeHuit. HomeHkiatypa
HEOPTaHWYECKHUX BeliecTB. [ eHeTHUYecKass CBS3b HEOPTaHMYECKUX BEIICCTB,
MPUHAJICKAIINX K Pa3IMYHbIM KJIaccaM.
Tema 1.5. XumMnueckue peakuumn OcHoBHoOe coJep/kaHue 11/5
Teopernueckoe o0yueHue
Xumnueckass peakuus. Krnaccupukanus XUMHYECKUX peakluid B 1
HEOPraHMYECKOM M OpPraHUYECKOM XHMHH. 3aKOH COXPaHEHHUS MacChl
BEIIECTB, 3aKOH COXPAHEHUS W TPEBPAIICHHUS YHEPTHUH IMPH XHUMHYSCKUX
peaxiusx.
CKopocTh peakliy, €€ 3aBUCUMOCTb OT paziuyHbIX (hakTopoB. OOpaTuMble
peakuuu. XuMHU4Yeckoe paBHOBecue. DaKTOpbl, BIUSIONIME HA COCTOSHUE 1
xumudeckoro papHoBecus. [Tpunuun Jle [larense.
DnexTponauTuueckas auccouuanus. CunbHbie U cinadblie anekTponuTsl. Cpena 2
BOJHBIX PACTBOPOB BEIIECTB: KHCIAs, HEHUTpalibHAs, MIEJIOYHAs. Peaknuu
MOHHOTO 0OMeHa
OKHCINTENbHO-BOCCTAHOBUTEILHBIC PEAKITHH 2
IpakTuyeckas padora 2. 1
W3ydyenne Mosieneil KpUCTaNIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIECTB
JlaGoparopnas paoora 1.
Bnusnue pa3nuuHbix (PAKTOPOB HA CKOPOCTh XHUMHUYECKOW PEaKIIUU. 1
PaznoxkeHne nmepokcuga  BoAOpoAa B NPUCYTCTBUM  KaTajlu3aropa,
OINpECIIEHUE CpeAbl PACTBOPOB BELIECTB C IOMOIIBIO YHHUBEPCAIHLHOTO
WHIMKATOpa
JlaGopaTopuas pa6ora 2. 1
Peakuun noHHoro ooMena.
IIpakTnueckas padora 3. PacueTHsle 3a1aun. 2

Pacyerbl mo ypaBHEHUSM XHMMHMYECKHX peaklUuid, B TOM UHCIE
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TEPMOXUMHYECKUE PACUETHI, PACUETHI C UCIIOJIH30BAHUEM IMOHATHUS "'MaccoBas
oJId BelecTna'.

Paznen 2. Heopranuveckasi Xumusi 15(1)/6
Tema 2.1. HemeTa/Libl OCHOBHOE COIepPKAHHE 5(1)/0
Teoperuueckoe o0yueHue 2
Hemeramnbl. Ilonoxkenne HemeramnoB B Ilepuoguueckoit cucreme
xumuueckux snemeHToB [I.M1. MenzaeneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB.
DU3NYECKUE CBOKCTBA HEMETAILIIOB.
XUMHUYECKHUE CBOMCTBA BAXKHEHIIMX HEMETAJJIOB (TajOre€HOB, CEpHI, 1
azoTa, ¢ocdopa, yriepona U KpeMHHSI) M HUX COECIUHEHUN (OKCHIIOB,
KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJOPOJIHBIX COCTUHEHUN).
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COePKAHUE 1
[IpuMeHeHne Ba)KHEMIINX HEMETAJUIOB U UX COEIMHEHUM
CamocrosiTesbHast padoTa 2. AioTpornys HEMETAIIJIOB (Ha IpUMepe 1
KHCIIOpoJia, cepsl, hocdopa u yrieposa)
OcHOBHOE cojiepKaHHe 10/6
Tema 2.2. MeTaJibl Teopernueckoe o0yuenune 2
Meramnel.  Ilonoxkenne MerammoB B llepuoandeckor  cucreme
xumuueckux snemeHtoB JI.MI. MenneneeBa. (OCOOEHHOCTH CTPOEHUS
ANEKTPOHHBIX 0005104eK aroMoB MeTayioB. O0mue (Qu3nyeckue CBONCTBA
MetauioB. CIulaBpl METAJUIOB. DJIEKTPOXUMHUYECKUU PAJ  HaANpPSHKEHHM
METaJIJIOB.
XUMUYECKUE CBOICTBA BaXKHEWIIMX METAIJIOB (HATPHUH, Kalwii, KalblUH, 1
MarHui, aJlfOMUHUN, IUHK, XPOM, JKeJe30, MeJlb) U X coeauHeHui. Oomume
CHOoCcOOBI MOTYYEHUS] METAJUIOB.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJlEPKAHUE 1
IIpuMeHeHre METaJIJIOB B OBITY M TEXHUKE
IIpakTuyeckas padora 4. M3ydenue komnexkuuu "MeTamibl U CIuiaBbl'”, 1
00pa3Ii0B HEMETAJIOB.
IIpakTnueckas padora S. PelieHue 3KCiepuMEHTAJIbHBIX 33]1a4. 2
JlabopaTopHasi pa6ora 3. BzamMojeicTBHE THAPOKCHIA AQTIOMHHHS C 1

pacTBOpaMu KHCIIOT U Luenoqeﬁ, KaUCCTBCHHLIC PCAKIIUMM Ha KATHOHBI
METAaJJIOB.
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IIpakTnyeckas padora 6. Pemenue pacueTHbIX 3anad. Pacuersl macchbl
BEIIECTBA WIM 00bEeMa ra3oB IO M3BECTHOMY KOJMUYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOLIMX B PEAKIMU BELIECTB, pACUEThl MAaCCh
(o6bema, KoMUYEeCTBA BELIECTBA) MPOYKTOB PEAKLIUHU, €CIIH OAHO U3 BEILECTB
MeeT IIpUMecu

Paznen 3.0prannyeckasi XumMusi

39(4)/14

Tema 3.1.TeopeTnyeckne 0CHOBbI OPraHUYeCKOI

XHUMMHH

OcHoBHOe coep/kaHue

5/3

Teopernueckoe o0yueHue

HpeIIMCT OpFaHquCKOfI XHUMHU: €€ BO3HUKHOBCHHUC, Pa3BUTUC H
3HAUEHUE B IIOJIyYEHUU HOBBIX BEUIECTB M MaTepUaIoB. Teopus CTpoeHHUs
opraHmyeckux coeauHeHudi A.M. byriepoBa, €€ OCHOBHBIE ITOJIOKEHHS.
CrpykTypHble (hOpMyJBl OpraHHYecKUX BellecTB. ['omosorus, u3zomepwus.
XuMHuyeckasi CBSA3b B OpTraHU4YCCKUX COCIUHCHHUAX - OJUHAPHBIC U KPATHBIC
CBSI3H.

1

[IpencraBnenne o0  kiaccupUKaMM  OPTaHMYECKUX  BEIECTB.
Homenkiatypa  opraHM4eckux  COEIWHEHMH  (cHCTeMaruhyeckas) |
TPUBUAJIBHBIE  HAa3BaHWS  BAXHEWIIMX  MPEICTABUTENEH  KIJIAaCCOB
OpPraHUYECKUX BEIIECTB.

IIpakTnueckas padora 7. O3HakomiileHHE C oOpa3laMH OpraHMYECKHX
BELIECTB M MaTepHalaMy Ha UX OCHOBE.

IIpakTuyeckass padora 8. MonenupoBaHue MOJEKYJT OPraHUYECKHX
BEILIECTB.

JlaGopaTtopnas paGora 4. IlpeBpamieHuss OpraHUYeCKHX BEIIECTB MPH
HarpeBaHuu (MaBjaeHne, 00yrIuBaHUE U TOPEHUE)

Tema 3.2. Yraesogopoasl

OcHoBHOE coep/kaHHe

16(2)/5

Teoperuueckoe o0yueHue

AJKaHBI: COCTaB M CTPOECHME, TOMOJIOTUYECKUH psia. MeTaH u TaH -
MPOCTENIINE MPEJICTABUTENN AJIKAaHOB: (PU3MUECKUe U XMMUYECKHE CBOMCTBA
(peakuu 3aMeIlleHUs] U TOPEHHUs1), HaXOXKIACHUE B MPHUPOJE, MOTyYeHHE U
MIPUMEHEHHE.

2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHUN psifl. DTUIIEH U
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MPONMUJICH - TMPOCTECUIINE NPEICTABUTEIN aIKEHOB: (DU3UYECKHE H
XUMUYECKHE CBOWCTBA (peakuuW THUIPUPOBAHMS, TaTOTCHHUPOBAHUS,
TUApPATALNN, OKUCICHUS U TTOJIMMEPU3AIUH ), OJTyYEeHUE U TPUMEHEHUE.

Ankamuensl:  OyramueH-1,3 wu  mermnOyramuen-1,3:  cTpoeHwe,
BOKHEWIIIME XUMUYECKHE CBOMCTBA (Peaklysl MOJTUMEPHU3ALINN).

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTMYECKHH psa.
AueTuneH - MNpOCTEHIIMKA NPEACTaBUTENb aJKMHOB: COCTaB, CTPOCHHUE,
¢usznyeckue M XUMHUYECKHME  CBOWCTBA  (peakuuu  T'MIPUPOBAHMUS,
raJIOT€HUPOBAHHUS, THIpaTalluy, TOPEHUS ), NOJTYyUEHUE U IPUMEHEHHE

Apensl. beH3on: cocrtaB, cTpoeHUE, PU3MUECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUS U HUTPOBAHMUS ), TIOJyYCHUE W IPUMCHCHHE.
TokcnyHOCTh apeHOoB. ['eHeTHYecKas CBsI3b MY YIIIEBOIOPOIAMH,
MIPUHAISKANTUME K Pa3IMIHBIM KiaccaM. KaMeHHBIH yroib U MPOyKThI €r0
nepepaboTKH.

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHME
[IponykTel mepepa®oTku HEPTH, UX TPUMEHEHUE B MPOMBINIJICHHOCTH U B
OBITY.

CamocrositenbHas padora 3. [lonyueHre CHHTETUYECKOTO KayyyKa U
PE3UHBIL.

CamocrositesibHas padora 4. [IpupoiHbIe ICTOYHUKH YTIIEBOIOPOIOB.
[Ipupoanslit ra3 u nonyTHele HeTAHbIE Ta3bl. HedTh U ee mpoucxoxkaeHue.
CrocoObpl  mepepaboOTKM HE(PTU: TMEpPEeroHKa, KPEKUHT (TepMUYECKUH,
KaTaJIUTUYECKUH ), TUPOJIU3.

IIpakTnyeckas padora 9. O3HakoMJeHHE ¢ OOpa3llaMM IIACTMAcCC,
Kay4yKoB U pe3uHsl, koyutekuuu "Hedts" u "Yrons".

paxkTnyeckas padora 10. MoaenupoBanrue MOJEKYJ YIJI€BOJOPOI0OB
Y TAJIOT€HONPOU3BO/IHBIX.

Jladoparopnasi pa6ora 5. [lomydyeHuwe HTWIEHA W HU3YYCHHE €rO
CBOJICTB.

IIpakTuyeckas padora 11. Pemenre pacueTHbIX 3a/1a4.

Bbruucnenust mo ypaBHEHUIO XUMHUYECKOW peakiuu (Maccel, o0bema,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOJIYKTAa PEAKLIHH I10 W3BECTHBIM
Macce, 00beMy, KOJMUECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MPOAYKTOB
pEeaKIvm).

Tema 3.3.Kucsiopoacoaep:kamnue opraHnvecKmne

OCHOBHOE cO/Iep:KaHue

12(2)/4
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COCIMHCHUA

Teopernueckoe o0yuenue

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOJ U ATAHOJI: CTPOCHHUE,
(u3nUecKre U XUMUYECKUE CBOMCTBA (PEaKIUy C aKTUBHBIMH METaJIaMH,
raJloreHOBOIOPOIaMHU, TOPEHUE), TpUMeHeHne. BogopoiHbIe CBA3M MEKITY
MOJIEKYJIaMH CIIUPTOB.

MHoroaTtoMHEIE CIIMPTHIL. OTHUIIEHTIINKOJIbL U TJIMLOCPHUH: CTPOCHHC,
¢usnyeckue W XHMMHUYECKHE CBOWCTBA (B3aMMOACWCTBHE CO INEIOYHBIMH
MeTaJUlaMH, KaueCTBEHHAsl Peakiisi Ha MHOTOATOMHBIC CIUPTHI). JlelicTBue
Ha OpraHu3M yeiioBeka. [IpuMeHeHne IIIMIeprHa U STHICHTIUKOISL. DeHo:
CTPOCHUE MOJCKYIbl, (DU3MYCCKUE M XHUMHUYECKHE CBOMCTBA. TOKCHYHOCTD
¢denona. [lpumenenne penona.

Anpnerunsl. Gopmanbpaeru, aueTaabIeTHA: CTpOeHUE, (PU3NIECKUe U
XUMHYECKHE  CBOMCTBAa  (peakuMu OKHUCICHHS] M  BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIINH), TOJYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE NpefeNbHble KapOOHOBBIE KHCIOTHL. MypaBbUHAs U
YKCYCHast KHCJOTBI: CTpOEHHE, (U3NYECKHEe ¢ XHMHUYECKHE CBOWCTBA
(cBoiicTBa, O0IIME I Kacca KUCIOT, peakius dTepuuKaum), nojlydyeHue
n npumeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak IpEACTaBUTEIH
BBICIIMX KapOOHOBBIX KHCIOT. ClioxkHble 3(UPBl Kak MPOU3BOJHbIE
KapOOHOBBIX KHCIOT. ['uaponu3 cnoxHbix 3¢upoB. Kupsl. ['napoau3s xKupos.
IIpuMeHeHue )kupoB. bruosornyeckas poib KUPOB.

VYrieBobl: cocTaB, KiacCU(pUKAIUS yTIAEBOAOB (MOHO-, TU- U
nonucaxapusl). [roko3a - mpocTeimii MoHOcaxapua: OCOOCHHOCTH
CTPOCHUSI MOJIEKYIIBI, (PU3UUECKHE U XUMHUYECKHE CBONCTBA (B3aMOIeiCTBUE
¢ ruapokcugom Meau(Il), okucneHnne aMMuadHBIM PACTBOPOM OKCHIA
cepebpa(l), BocctanoBneHue, OpOKEHHE TITIOKO3BI), HAXOXKICHUE B TIPUPOJIE,
puUMeHeHue, ouonorunueckas poiab. DoTocuuTe3. pyKTO3a Kak U30Mep
TJTFOKO3EI.

IIpodeccnoHaNIbHO-OPUCHTHPOBAHHOE COACPKAHUE
JlericTBue MeTaHOJIa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

CamocrosiTesbHast padora S.
Mpbuta Kak COJIM BBICITUX KaPOOHOBBIX KHCJIOT, UX MOIOIIEE JEHCTBUE.

CamocrosiTesibHas padora 6.

Kpaxman u nenironosa kak npupoHbie noaumepsl. CTpoeHHe Kpaxmaia u
LEJUTI0103bl. PU3NYECKUE U XMMHUECKHUE CBOMCTBA Kpaxmaiia (THIpOIn3,
KaueCTBEHHAs peaKIMsl C HOJIOM).
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JlabopaTopnasi padora 6. ['opeHue cHupTOB, KAueCTBEHHBIE PpEAKIMU
OJIHOATOMHBIX ~ cHUpTOB  (OKuciaeHWe dtaHoia okcuaoMm  memu(ll)),
MHOTOAQTOMHBIX CIIUPTOB (B3aMMOJICHCTBHE TIUIEPUHA C THUAPOKCHIIOM
menu(Il)), ampaernmoB (OKMUCICHHME aMMHAYHBIM PacTBOPOM  OKCHJIA
cepebpa(l) u runpokcunom menu(Il), B3aumonelicTBrE KpaxMasa ¢ HOJIOM).

JlaGoparopnas pabdora 7. CBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI 1
IIpakTnyeckas padora 12. Pemenue pacueTHsIX 3a1ad. Beruncinenus 2
[0 YPAaBHEHUIO XUMHMUYECKOW peakiuuu (Maccel, 00beMa, KOJIMYECTBA
HCXOJHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMHU 110 U3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIECTB UIIM NMPOAYKTOB PEaKIUH).
Tema 3.4.A30Tconep:kanue opraHnyecKkue OcCHOBHOE cO/Iep:KaHue 3/1
cOeJUHEeHHU TeopeTnueckoe odyuenue
AMHUHOKHMCIOTBl KaK aM(OTEpHbIE OpPraHUYECKHE COEIMHEHHS. 1
duznyeckue U XMMHUUECKUE CBOMCTBA aMUHOKHUCIIOT (Ha IpUMEpE INIUIHHA).
buonornyeckoe 3HaueHne aMMHOKUCIOT. [lenTupt
benku  kak  OpUpPOAHBIE  BBHICOKOMOJIEKYJISIDHBIE  COEIMHEHUS. 1
[lepBuyHas, BTOpUYHAs M TpPETUYHAs CTPYKTypa OenkoB. XHUMHUYECKHUE
CBOMcTBa O€NKOB: THUIPOIU3, JEHATypalus, KayeCTBEHHbIE DPEaKIMH Ha
OenKu.
Jladoparopnasi padora 8. JleHarypauus O€IKOB TpH HarpeBaHHH, 1
IIBETHBIE PEAKIIMH OEIIKOB.
OcHoBHoOe coJep:kaHue 3/1
Tema 3.5.BbicokomoiieKyIsipubie coennnennss | Teopernyeckoe o0yueHune 2
OcCHOBHBIE TIOHATHS XWUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIWHEHUI:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALINHU, CPEIHSISI
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISPHBIX
COEUHEHUH - MOTMMEPU3AIIHS U MOJIMKOHICHCAIINS.
IIpakTnyeckas padora 13. O3nakomieHue ¢ oopa3amMu MPUPOTHBIX U 1
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB
Paszgen 4. XuMus 4 :KM3Hb 5/2
Tema 4.1. Poib XMMHH B 5KH3HH YeJI0BEKA \ OcHoBHOE coJep:kaHHe 5/2
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Teopernueckoe o0yueHue

Ponp xumun B oOecriedeHUr SKOJOTUYECKOW, YHEPreTUUECKOW M MHIIEBOU
0€30MaCHOCTH, pa3BUTHH MEIULMHBL. [lOHATHE O HAyYHBIX METOJaX
MO3HAHMS BEIIECTB M XHMHYECKUX peakiuil. [IpencraBnenus o0 oOmmx
Hay4HbBIX IPUHIMIAX MPOMBIIUICHHOTO MOJYyUYEHHUs BAXKHEUIIINX BEIIECTB.

IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COePKAHUE 1
YenoBek B MHUpE BEUIECTB M MaTEPHUANiOB: BaKHEUIINE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKLIMOHHBIE MaTepuaibl, KPAaCKH, CTEKJIO, KEpaMHUKa,
MaTepuaigbl ISl DJIEKTPOHUKH, HAHOMAaTepHalibl, OpraHudyeckue U
MUHEpaJIbHBIC YI0OPEHUSI.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHME 1
XuMus u 3J0POBLE YCIIOBCKA: ITPpaBUJjia UCIIOJIb30BaHUS JICKAPCTBCHHBIX
MpernapaToB, MpaBuia OE30MACHOTO HCIOJIB30BAHMS TPErapaToB OBITOBOM
XHWMHHU B HOBCGI[HGBHOI71 KHU3HU.
IIpakTnyeckoe 3ansitue Ne 14 2
Okonoruyeckas 0€30MacHOCTb NOCIEICTBUN OBITOBOH 1 TIPOM3BOACTBEHHON
JIeTENbHOCTH YeNOBEKa, CBA3aHHAs C MepepaboTKOi BEIECTB; MOUCK 1 aHATH3
XUMHYECKON MH(OPMAIMH U3 PA3THYHBIX
IIpomexyrounas arrecranus no aucmuminne (KommiexcHblil and¢epeHuupoBaHHbI 324ET) 2
Bcero 82
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3. YCJIOBUSA PEAJIM3ALIMA YYEBHOM JUCITATLIUHBI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATePHAJIBLHO-TEXHHUYECKOMY 00ecredeHHIo

Jns peanuzanuy TpOTpaMMbl  TUCHMIUIMHBI TPEIYCMOTPEHBI CIIECAYIONINE CIelHalbHbIC
NOMEIIEHUs: KaOMHeT «OMONOTMM M XMMHUHM, €CTECTBO3HAHMS C METOAMKOM MpEnojaBaHus, MEIUKO-
OHMOJIOTHYECKHX U COLUANBHBIX OCHOB 3/10POBBSY.

O06opynoBaHue yueOHOTo KabuHeTa:

- IOCAZI0YHbIE MECTA MO KOJIMUYECTBY O0YJarOIIUXCS;

- pabouee MeCTO MpenoJaBares;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX IIOCOOMIA, TaOIHIIBI, CXEMBI, KapThl, IEMOHCTPALMOHHBIN
marepuail.

TexHuueckue cpencTBa 00y4eHus:

- KOMIIBIOTEP C YyCTPONCTBAMHU BOCIIPOM3BECHUS 3BYKa, IPUHTEP, MYJIbTUMEIHA- IPOEKTOP
C 9KpaHOM, YKa3Ka-IIPe3eHTep IS Mpe3eHTALNH.

VY4ebHO-HOpMaTHBHbIE IOKYMEHTHI, ONPEAEIISAIOIINE COAepKaHue 00pa30BaHMs:

- (henmepanbHBII rOCYTapCTBEHHBINM 00pa30BATEIIBHBIN CTAHIAPT;

- yueOHBIH TU1aH;

- yueOHbIe TPOrPaMMBI;

- yueOHO-MEeToJMUeCKHe pa3pabOTKH U KOMILJIEKCHI.

WNHdopmMannoHHbIE CPEACTBAa O0yUCHHS:

- DnekTpoHHas 6ubnmoreyHas cucrema «fOpai;

- KOMIIBIOTED;

- y4eOHUKH U y4eOHBIE TOCOOMS;

- pa31aTOYHbIN MaTepuall.

Harnsnnele mocobust y4deOHOro kabuHeTa: HAOOpPBHI MIAPOCTEPKHEBBIX MOJENEH MONEKYJ, MOJEIH
KPUCTaNINYECKHX PEIIETOK, KOJUIEKLMU TIPOCTBIX U CIIOKHBIX BELIECTB U/WJIN KOJUIEKLIMH TIONTMMEPOB; KOJIEKIUS
TOPHBIX TIOPOJ ¥ MUHEPAJIOB, Tabnuua MeHnzneneesa, yueOHbe GUIbMBI, IH(PPOBBIE 00pPA30BATENBHEIE PECYPCHI.

TexHuueckue cpescTBa 00yueHUS: KOMIBIOTEDP C YCTPOMCTBaMM BOCIIPOU3BECHUS 3BYKa, IPHHTED,
MyJIBTUMEINA-TIPOCKTOP C SKPAHOM,MYJIbTUMEIHIHAS TOCKA, YKa3Ka-TIPE3CHTEp TS TIPE3CHTAIHIA.

ObopynoBanue nabopatopud M paboynx MecCT JIabOpaTOpuH: MEH3YPKH, MHUIIETKH-KaleIbHULbI,
TEPMOMETPBI, MUKPOCKOII, JyIbl, MPEAMETHBIE M TMOKPOBHBIE CTEKNA, IUIAHIIETHI IS KamlelbHBIX pEeaKIHii,
(unbTpoBanbHas Oymara, NpPOMBIBAIKH, CTEKJISHHbIE HPOOUPKHU, pe3HHOBbIE MNpoOku, (oHapuku, HabOp
PEaKTHBOB, CTEKJISHHbIE TATOYKH, INTATHBBI UIS HPOOHUPOK; MEPHBIC IMIMHIPHI, BOPOHKH CTEKISHHEIE,
BOpoHKH fenuTenbHbie mumuaapudeckue (50-100 mut), crynku ¢ mectukoM, $ap(opoBble YAIIKH, MTHHIETHI,
(unbTpel OymaxkHble, BaTa, Mapis, YacOBBIE CTEKNA, SNEKTPOIUTUTKH, JAOOPaTOPHBIC IITATHBBI, CIHUPTOBBIE
TOpeJKY, CIIMYKM, MpUOOp s TOJY4YeHHs ra3oB (WM MpoOupka ¢ Tra300TBOJHOH TpyOKoif), aepiatesu mus
MpOOHPOK, CKIAHKH JUTS XPaHEHHs PEaKTHBOB, pa3iaTounbie joTku; xummdeckne crakanbl (50, 100 u 200 mu);
IIMTATeN; TMHLETHI; TUreIbHbIE IIUIIbl; CEKYHIOMEpBI(TaimMepsl), MepHble mpobupku (Ha 10-20 M) 1 MepHbIe
kostosI (25, 50, 100 u 200 i), BoasHas OaHs (WM TEPMOCTAT), CTEKIISIHHBIE MaJ0YKH; KOHUYECKHE KOJIObI 1S
tutpoBanus (50 u 100 Mi1); HHAMKATOPHBIE MOJIOCKH JUIs omnpesenenus pH u craHmapTHas HHAMKATOpHAS
IIKaJla; YHUBEpCATbHBINA MHAUKATOp; mumeTkd Ha 1, 10,50 mur (wmu no3aropst Ha 1, 5 w 10 M), GropeTkn s
TUTPOBaHUS, MeAUIMHCKHUE mrpHibl Ha 100-150 mu1, nabopatopHble W/WiM aHATUTHYECKHE Bechl, pH-MeTphl,
CYIIWIBHBIN mKa, 1 p. TabopaTopHoe 000pyI0BAHHE.

3.2. UndopmannonHoe ofecriedeHne peaan3anuy NporpaMmsl
OcHOBHbIE MeYaTHBIE H3TAHUS

1. AndpunorenoBa, M. B. Xumus: yueOHMK M TPAaKTUKyM IS CpPEeIHEro MpodecCHOHAIHLHOTO
obpazoBanus / M. B. Audunorenosa, A. B. badkos, B. A. IlonkoB. — 2-e¢ u31., HCIP. H JO—
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

2. I'abpuensa O.C, OctpoymoB W.I'. EctrectBoznanmne. Xumusi MockBa «Akanemusi», 2022.-240 c.
3. Xumusi: ydeOHMK i cpenHero mnpogeccuoHansHoro obpaszoBanus / HO. A. Jlebenes, I'. H.
®daneeB, A. M. TlNony6es, B. H. IllanoBan; mox obmeit pemakmueit I'. H. daneeBa. — 2-e usm.,
nepepad. u gon. — Mocksa: U3narensctBo IOpaiit, 2022. — 431 c.



JlonoJIHUTEIbHbIE HCTOYHUKH

1.Epoxun KO.M. Xumus. 3agaun v ynpaxkHeHus, yaeOHOe mocodue Jjisi CTyIeHTOB — M.
[poceemenwue, 2021. — 228] c.:

2. Jle6enes 10. A., ®anees I'. H. Xumus. 3anaunuk, Mocksa: U3parensctBo FOpaiit 2023

HNuTepHeET pecypchbl
1. denepanbHas rocyaapcTBeHHas HHPopMaimonHas cucrema «Mos mkonay (PI'NC «Mos mkoay)
https://myschool.edu.ru/
2. udopmanimoHHO-KOMMYHHUKAIIMOHHAs oOpa3oBarenbHas miardopma «Chepym»
(UKOIT «Chepym») https://sferum.ru/
3. Inardopma GaHKa TPEHUPOBOYHBIX 3aaHHUM JUIS TOJTOTOBKU K TECTHPOBAHUIO
bYHKIIHOHATIBHOM rpaMOTHOCTH oOyuaromuxcs https://fg.resh.edu.ru/
4. Tlopran «Poccuiickas anekTporHas mkoa» https://resh.edu.ru/
5. HaBuraTop Hay4HO-METOIUYECKHX pa3padboTok https://apkpro.guppros.ru/navigator/
6. bubaroreka nudposoro odpasosareapHoro kourerra https://urok.apkpro.ru/
7. Topran ®I'BHY «®enepanbHblii HHCTUTYT Tearoruueckux uamepeHuin» https://fipi.ru
8. ButpuHa cuMysiioHHbBIX 1IeHTpoB https://education.apkpro.ru/si mulators
9. Cepauc «Pa3roBopsl 0 BaxxkHOM» https://razgovor.edsoo.ru/10. T'ocynapcrBenHas nH(GOpMaIMOHHASL
cuctema «CoBpeMeHHas nudposas oopasoBarenbHas cpena» https://online.edu.ru/

3.3. KaapoBoe obecnneueHue 06pa3oBaTeibHOT0 mpouecca

TpeOoBanus K KBaATU(UKAIIMHM TEIArOTMYSCKUX KaJpPOB, 00SCIICYHBAIOIUX OOYyUCHHE TI0
yueOnoi nucturune: peanusanus [IIICC3 gomxHa obecrieunBaThCsl MEAAroru4ecCKuMy KaJapaMmu,
UMCIOIIMMU BhICIIee 00pa30BaHUE, COOTBETCTBYIOIICE MPOQIIIIO MPENOAaBaCMON JAUCIUTUINHBI
(Momyist). ONBIT AESATENBHOCTH B OPraHU3AlUSAX COOTBETCTBYIOIIEH mpodeccHoHanbHOM chepbl
SBISICTCS  00S3aTENIbHBIM JIUISL  TIPETOoJaBaTesieii, OTBEYAIOIIMX 32 OCBOCHUE OOYYAIOIIUMCS
npodeccuoHanbHOro  ydeOHoro  mwmkia.  [IpemomaBarenun — MOMy4YarOT — JIOTIOJHUTEIBHOE
npodeccuoHanpHOe 00pa3oBaHUE MO MporpaMMaM MOBBHINICHUS KBalW(UKAIMK, B TOM YHCIE B
(dbopMe CTaKUPOBKHU B MPOPUIbHBIX OpraHu3anusax He pexe 1 pasza B 3 roja.

4. KOHTPO.Ib 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOMN
AN CHUITIIINHBI

4.1 KoHTpoib W OIlEHKAa pe3yJbTaTOB OCBOCHHUS O00II€00pa30BaTEIHHON JAUCIUILUIUHBI
pPacKpbIBAlOTCSI 4Yepe3 MpEeAMETHbIE W METalnpelIMETHbIE pPE3yJbTaThl, HaNpaBICHHbIE Ha
(dbopMupoBaHre OOLIMX KOMIETEHIIMH 110 pa3jienaM U TeMaM coepxaHus yueOHOTo MaTepuaia.

Pa3nen/Tema
Oo0masn
KOMIIeTEeHI] Tun oueHOYHbIX MEPONPUATHIT
ust
Paszpnen 1. O0mast U HeopraHuyeckasi XUMHS
OK 02. | Tema 1.1. TeopeTnuyeckue ocHOBBI [IecTHpoBaHUE
XUMHUH 3a1aun Ha COCTaBJIEHUE XUMUYECKUX POpMyIT
CaMoolLIeHKa 1 B3aMOOLICHKA
BHAHUU /yMEHUN 00y4Jaromuxcs
K3
OK 02. |Tema 1.2.Ilepuoauyeckunii 3akoH [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE
OK 04. u Illepuoanyeckasi cucreMa  [3a1aHUsA Ha XapaKTEePUCTUKY XMMUYECKHX
xumMuuyeckux djiemMenToB .. prneMeHTOB.
MenaeneeBa 3amanus kK cxemam, TabIuIaM, TuarpaMmmam,
nHporpaduke



https://urait.ru/author/lebedev-yuriy-aleksandrovich-2
https://urait.ru/author/fadeev-german-nikolaevich-1
https://vk.com/away.php?to=https%3A%2F%2Fmyschool.edu.ru%2F&utf=1
https://sferum.ru/
https://vk.com/away.php?to=https%3A%2F%2Ffg.resh.edu.ru%2F&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fresh.edu.ru%2F&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fapkpro.guppros.ru%2Fna&utf=1
https://vk.com/away.php?to=https%3A%2F%2Furok.apkpro.ru%2F&utf=1
https://vk.com/away.php?to=https%3A%2F%2Ffipi.ru&utf=1
https://vk.com/away.php?to=https%3A%2F%2Feducation.apkpro.ru%2Fsi&utf=1
https://vk.com/away.php?to=https%3A%2F%2Frazgovor.edsoo.ru%2F&utf=1
https://vk.com/away.php?to=https%3A%2F%2Fonline.edu.ru%2F&utf=1

CaMoOlIeHKa U B3aMOOIICHKA
BHAHWI /yMEHHI 00yJarommxcs
K13

OK 01.

Tema 1.3./IucnepcHblie cuCTEMBI

3aa4uM Ha COCTaBJICHUE YPaBHEHUN pEeaKIUi
3azayy Ha pacyeT KOJINYECTBEHHBIX
XapaKTEPUCTUK IIPOYKTA PEAKLIUU
3ajgaHus K cxemam, TabauiaM, 1uarpaMman,
uHporpapuke
CaMooLeHKa U B3aMMOOLICHKA
HaHWI /yMEHUI 00y4Jaronuxcs
K3

OK 01.

Tema 1.4. Heoprannueckue
coeIMHEeHUs

3aaHKs HA COCTABIICHUE MOJICKYJISIPHBIX
MOHHBIX PeaKiiil, ycTaHOBJICHUE U3MEHEHUS
KHUCIIOTHOCTH CPE/Ibl.

JTaGopaTopnast pabota «Peakiuu ruaponnsza.
CaMoolIeHKa U B3aMOOIICHKA

BHAHUI /yMEHUH 00yJarommxcs
KontponbHas pabora

K13

OK 01.

Tema 1.5. Xumnueckue peakuuu

TecTtupoBanue

3a/aun HA pacyeT MacCOBOM

MoK (MacChl) XUMHUYECKOTO JIEMEHTa
(coenuHeHuUs1) B MOJIEKYJIE (CMeCH).
[IpakTHdeckue 3a1aHus O Ki1acCu(UKaLUU,
HOMCHKJIATYPEH XUMHUIECKUM (hopMyiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB.
[TpakTHYeckue 3a/1aHus Ha ONPEICIICHHIE
XMMHUYECKON aKTUBHOCTHU BEIIECTB B 3aBUCUMOCTH
BH/Ia XUMUYECKONCBSI3U M THUTIA KPUCTAJUTHYECKOM

[PEIIETKH.
KJ13

Pa3nea 2. Heoprannueckasi XuMus

OK 01.

Tema 2.1. Hemerawibl

TectupoBanue

3a1aHusl HA COCTaBJICHUE YPAaBHEHNH XUMHUYECKHUX
[peaKuii C y4acTUEM MPOCTHIX M CIOKHBIX
HEOPraHUYECKUX BEILECTB

[ [pakTHKO-OpUEHTHPOBAHHbBIE TEOPETHUECKHE
3aJlaHUs HA CBOWCTBA U MOJIY4YEHHE
HEOpPraHMYECKUX BEIECTB.

JlaGopatopHas paboTa

«CBOMCTBa METAJNIOB NTHEMETAIIIOB).
CaMoolLIeHKa 1 B3aMOOLICHKA

BHAHUN /yMEHUN 00y4Jaromuxcs

K/13

OK 04.
OK 07.

Tema 2.2. MeTa/iibl

[ [pakTHKO-OPUEHTUPOBAHHBIE 3a/IaHUS 110
COCTaBJIICHUIO XUMUYECKUX PEAKLIUN C y4acTHEM
HEOPraHNYECKHUX BEIIECTB, UCIIOIb3YEMBIX IS UX
MICHTU(UKAIIMY U TPOMBIIUIEHHBIX CIIOCOO0B
[TOJTy4EHUSI.

CaMoOlLIeHKa 1 B3aMOOLIEHKA

BHAHWI /yMEHHI 00yJarommxcs




K3

Paznea 3.0prannyeckasi XuMus

OK 04.
OK 07.

Tema 3.1.TeopeTuueckne 0CHOBBI
OpPraHuYecKoil XuMuu

3a/1aHKs HA COCTABIICHUE HAa3BAHUM OPTaHMYECKUX
COEIMHEHUH 110 TPUBUAIILHONNIIN
MEXIYHAPOAHOU CUCTEMATHYECKOU
HOMEHKJIAType.

3a/1aHKs HA COCTABIICHUE MOJTHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (DOpPMYJI OpraHUYECKHX BEIIECTB
OT/IEIIbHBIX KJIACCOB.

3aaun Ha ompeeeHue mpocTenen GopmyIibl
OpraHUYECKON MOJIEKYJIbI, HCXOS U3 JIEMEHTHOI'O
coctaBa(B %).

CaMoolieHKa U B3aMMOOLIEHKA

BHAHWI /yMEHHI 00yJaroImXxcs

K13

OK 01.
OK 02.

Tema 3.2. YrieBogopoabl

3aaHusl HA COCTaBICHUEYPABHEHUM XUMHUUECKUX
[pEaKLUii C y4acTUEM OPraHMYECKHUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U CTPOCHMUS.

3a/1aHusl HA COCTaBJIICHUE YPAaBHEHUN XUMHUECKUX
peaKuuil, WIUTFOCTPUPYIOIIUX XUMUYECKHUE
CBOMCTBA C y4€TOM MEXaHU3MOB IPOTEKAHUS
TAaHHBIX PEAaKLUN U TEHETUYECKON CBS3H
OPraHNYECKHUX BEIIECTB Pa3HBIXKIIACCOB.
PacyeTHbIC 3a1a4U IOYPaBHEHUAM PEAKLIUN €
y4aCTHEM OPIaHMYECKUXBEIECTB.

UlaGopaTopHnas pabota

«[lonydeHne 3TuIeHa U U3Yy4EHHUE €ro CBOMCTB.
K/13

OK 01.
OK 02.

Tema 3.3.Kucaopoaconepxammue
OpraHuYyecKue coeJInHeHust

[IpakTHKO-OpUEHTHUPOBAHHBIE 3aJaHUS 10
COCTaBJICHUIO XUMUYECKUX PEAKIIHIA C yIaCTHEM
OpPraHUYECKUX BEIECTB, UCTIONb3YEMBIX IS UX
MICHTU(PUKAIMA B OBITY M IPOMBIIUICHHOCTH.
KontponbHas pabora

CaMoolIeHKa 1 B3aMOOIIEHKA

3HAaHUI /yMEeHU# 00yJarommxcs

K13

OK 04.

Tema 3.4.A30TCcoaep:kammue
OpraHuYyecKue coeJInHeHust

JlaGopatopHas pabota
[TpakTHKO-OpPHEHTHPOBAHHBIETEOPETHUECKUE
3aJJaHMs Ha aHaINU3 (PaKTOPOB, BIMSIOIINX Ha
M3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKIIHH.

K3

OK 07.

Tema 3.5.BbIcOKOMOJIEKYJISIPHBIE
COCIUHEeHHUS

3a1auM Ha pacyeThl

[ [pakTHKO-OpHUEHTHPOBAHHBIE3AJAHUS
UTaGopaTopHnas pabota

K13

Pa3znen 4. XumMus u ';Ku3HbL

OK 04.
OK 07.

Tema 4.1. PoJib XUMHH B KU3HHU
yeJI0BeKa

Kelic, TeMBI KeiicOB:

1. IloTermienne KauMara o
ra30BBIXTHIPATOB CO JTHA OKEaHa.
2. Bynymue maTepuaisl A aBUa-, MallliHO- U
MprOOPOCTPOCHHUS.

3. HoBble MaTepuansl 711 COTHEUHBIX OaTapei.
UlexapcTBa OCHOBE PAaCTHTEIHHBIX MTPETApaTOB.

BBICBOOOKIICHUE




Camoo1ieHKa U B3aUMOOIICHKA
BHAHWI /yMEHHI 00yJarommxcs
K13

4.2 KoHTponb M OLIEHKa pe3yabTaTOB OCBOCHUS Yy4eOHON  JUCIUILIMHBI
OCYIIECTBIISIETCS MIPENo/IaBaTesieM B MPOLecce MPOBEICHUS MPAKTUUECKUX 3aHATHM, TECTUPOBAHMUS,
a TaK)Ke BBITIOJTHEHUS 00YYarOIMMKCS UHIUBUYaIbHBIX 3aJaHUN, IPOEKTOB, UCCIIEI0BAaHUI.

B pamkax usydeHus y9eOHOW MUCHUIUIMHBI 00YUYAIONIUECs BBIMOIHIIOT WHIUBHYaIbHBIH
MIPOEKT.
I[IpumepHas TeMaTHKA HHIAUBUAYAJIbHBIX POEKTOB MO JUCHHUILINHE
1. A30T B HamIei XU3HHU.
2. AHTHOMOTHUKH — MOIIIHOE OPYKHE.
3.benku — ocHoBa xku3HU. M3ydenue 6e1koB, GEpMEHTOB: B3I XUMHKA, OnoIiora, pusnka.
4.bUOTreHHBIE PJIEMEHTHI.
5.buonoruueckas u MEAUIIMHCKAs POJIb XMMUUYECKUX 3JIEMEHTOB
6.breck u cuia 3M0pOBBIX BOJIOC (C TOUKHU 3PCHUSI XUMHUKA) .
7.B Mupe UHIUKaTOPOB.
8.ButamMuHbI 1 UX POJIb B KU3HEEATEILHOCTH YEIIOBEKA.
9.Bnusinue OMONIOrMYecKy aKTUBHOM BOJIBI HA POCT PACTECHUH.
10.BriusiHrie MEKPO3JIEMEHTOB HA OPraHU3M PACTECHUH.
11.Bnusinue PH cpenbl Ha pocT pacTeHUi.
12.BiusiHue COBPEMEHHBIX MOIOIINX CPEJICTB Ha )KU3HECITIOCOOHOCTh Pa3HBIX THIIOB BOJIOC.
13.BausiHue CIUPTHBIX HAIMMTKOB Ha JIEHATYpaIiio OEIKOB.
14. 'urueHnyecKkrue U KOCMETUYECKHEe CPeJICTBA.
15. I'uruennyeckue CBOMCTBa HEKOTOPHIX MOIOIIUX CPEACTB.
16. I'pynnbl BUOT€HHBIX 37IEMEHTOB.
17. .. MenneneeB u Tatapcras.
18./leuuT 371eMEHTOB U BHEIITHOCTb.
19./IueTndeckuii 3aMeHUTENh caxapa acmapTaM — TOKCUYHOE BEIIECTBO.
20.Ena Ha 1moib3y ¥ BO BpEI.
21.Kene3o u ero Ouonoruyeckasi poJib B OpraHu3Me 4eI0BeKa.
22.3Ha4ycHrE OMOIIOIMMEPOB B METUITUHE.
23.Mo B Halleil KU3HU.
24 ViccnenoBaHue TIpolecca pas3ioKeHUsT HEKOTOPBIX ITOJTMMEPOB.
25. UccnenoBanne XUMUYECKOTO COCTaBa B COBPEMEHHBIX MOHETAX.
26. KadecTBeHHOE OTNpe/IeICHHE BEIIECTB B COCTaBE PAa3HBIX BHIOB MOPOKEHHOTO.
27.JlekapcTBEHHBIC PACTEHHUS KaK allbTEpPHATHBA (hapMalleBTHUECKUM TperapaTam..
28.JlomoHocoBckue Mecta [leTepOypra.
29.Menuko OMOIOTHYECKOE 3HAUCHHE AJIeMeHTOB 3B rpynmsl.
30.Menuko Omoornyeckoe 3HaueHHe MIeMeHTOB 4B rpymibl.



JIner u3MeHeHMi ¥ 10TOJHEHHI, BHECEHHBIX B Ppa004yI0 NporpamMmmy
mo OY/1.12. Xumus
no cnenuajJbHocTH 44.02.04 CniennajibHOe 10IIKOJIbHOE 00pa3oBaHue

Ne Bbruio Crano
W3MEHEHHS
OcHoBanue:
Paccmotpena Ha 3aceiaHuu MpeAMETHO-IIMKIOBOM KOMUCCHH €CTECTBEHHOHAYYHBIX
JUCIHAIIINH
IIpotokomn Ne OT«__ » 20 1.
IIpencenarens [TIK A.M. Mudraxosa




