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PaccmoTpena Ha 3acenanuu kadeapbl PexoMeHI0BaHO K yTBEPKIEHUIO

OU3NYECKON KyIbTYPbl U MEJIUKO- 3acenanue y4eHoro copera (akyiabTera
OMOJIOrMYECKUX JTUCHIUILITUH [TuXO
IIpomokon Ne 8 om "18"mapma 2026 2. IIpomoxkon Ne 7 om "27"mapma 2026 2 .

Pabouas nmporpamma yueoHoro npeamera ""XUMMS'" pazpaborana Ha OCHOBE:

- TpeboBanuii Kk pe3yiabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOW MPOrpaMMbl CpeIHe-
ro obuiero oopazoBanus, MpeAcTaBIeHHBIMU B De/lepaibHOM roCy1apCTBEHHOM 00pa3oBaTellb-
HOM cTaHAapTe cpeaHero oomero obpazoanus (I[Ipuka3 MunucrepcTBa oOpa3oBaHUS W HAYKU
P® or 17 mas 2012 1. N 413 "O6 yrBepx)acHUHN (eaepaabHOTO roCyIapCTBEHHOTO 00pa3oBa-
TEIBHOTO CTaHAapTa CpeHero obiero oopasopanus"),

- [Ipuxaza Munnpocsemenusi Poccuu ot 18.05.2023 N 371 "O6 yrBep:xkaeHuu ¢eaepaib-
HOW 00pa3oBaTeIbHOM MPOrpaMMbl CpeaHero odmiero oopazoBanus’ (3apeructpupoBano B Mu-
Htocte Poccun 12.07.2023 N 74228),

- ®enepanbHON pabouell IporpaMMBl 110 Y4€OHOMY ITPEIMETY.

[Iporpamma paspaboTaHa Al CHENUAIBHOCTEH CpEIHEro MmpogecCHOoHAIBLHOro oopa-
3oBaHus: 44.02.01 [lomxkoabHoe 00pa3oBaHue

Opranuzanus-pazpadoruuk: ®I'bOY BO "I'mazoBckuii rocyaapcTBEHHBIA HWHKEHEPHO-
nenarorndyeckuii yausepcurer umenu B.I'. Koponenko»
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1. TACIIOPT PABOYEH ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
XUMUA

1.1. O6aacTh NpUMEHEHHsI POTrPaMMBbI
[Tporpamma yuyeOHoro mpeamera "Xumus' nmpeqHasHaueHa Uil U3y4eHHUS B Tpodeccuo-
HAJIBHBIX 00pa30BaTEIIbHBIX OPraHU3AIUAX, PEATU3YIONIMX 00pa30BaTeIbHYIO IPOrpaMMy Cpe/i-
Hero o01ero oopasoBaHus B Mpeieiax OCBOSHHUS OCHOBHOU MpodeccnoHanbHOM 00pa3oBaTelb-
Hoit mporpammel (OITOIT) CITO Ha 6a3e OCHOBHOTO OO0IIET0 00pa30BaHus MPH MOJATOTOBKE KBa-
TU(GUIMPOBAHHBIX PabOUUX, CIYXKAIUX U CIIEHUATUCTOB CPETHETO 3BEHA.

1.2. MecTo y4eOHOro npeaMera B CTPYKType OCHOBHOI npodeccHOHAIBHOMH 00pa3o-
BaTeJIbLHON MPOrPaMMbI:

Y4eOHbIi IpeaMeT ABISETCS 00s3aTeIbHBIM YUEOHBIM MPEAMETOM: OOLIUM ISl BKITFOUE-
HUS BO BCE yueOHbIE TUIAHBI.

B npodeccuonanbHbIX 00pa3oBaTeNbHBIX OpPraHU3alUsAX yYeOHBIH TpeaMeT «XUMHI»
u3ydaercsi B obmeoopazoBaTenbHOM Iukie ydeoHoro miana OITOIT CIIO nHa 6a3e 0CHOBHOTO
obmiero oOpa3zoBaHusl ¢ TOJy4eHHEM cpenHero odmero obpasoBanust (IIIIKPC, IMIICC3) u
orpezieNieH Kak o01eo0pa3oBarenpHas yueOHas TUCIUILINHA.

B yue6npix manax [MIIKPC, TITICC3 y4eGHbIi mpeamer «XuMUs» BXOJUT B COCTaB 00-
mmx o0ieo0pa3oBaTeabHbIX YUEOHBIX AUCHMILIUH, POPMHUPYEMBIX U3 00S3aTEIbHBIX MPEIMET-
HeIXx obnacteit ®I'OC cpemnero obmiero obdpasoBaHus st mpodeccuii WK crenuaIbHOCTEH
CIIO cootBetcTBYyMOIIETO NMPOoduIisa MPohecCHoOHaTFHOT0 00pa30BaHus.

VY4eOHblIii npeaMeT u3ydaercss Ha 0a30BOM ypOBHE.

PaGouas mporpamma y4eOHOro mpeamMeTa MOXKET MCIOJIb30BaThCs APYrUMH mpodeccuo-
HAJIbHBIMU 00pa30BaTEIbHBIMU OPTaHU3ALUSIMHE, PEATH3yIOIIMH 00pa30BaTEIbHYIO IPOTPAMMY
cpennero obmero oopazoBanus B npenenax ocsoenus OITOIT CIIO na 6a3e 0CHOBHOTO OOIIETO
obpazosanus (IITIIKPC, ITIICC3).

1.3. Henu u 3anaum y4yeOHOro mpeamera, IVIAHHMpyeMble pe3yJbTaTbl O0CBOCHUS
y4eOHOro nmpeamera
[enn nzydeHus: yueOHOTO TIpeIMeTa:

- (hopMupoBaHHNE CUCTEMBl XUMUYECKUX 3HAHUN Kak BaKHEWIIeH cocTaBistomiel ecre-
CTBEHHO-HAayYHOH KapTHUHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBBIC TMOHATHS, (yHIaMEH-
TaJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOEHHE S3bIKa HAyKH, YCBOCHHWE M MOHUMAaHHE CYIIHOCTU
JOCTYITHBIX 0000IIEHUI MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPHEH UX Pa3BH-
THUS U CTAaHOBJICHUS;

- (hopMHUpPOBaAHKE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMHUYECKHX peakiii, HeOOXOAUMBIX sl NpUOOpETEeHUs] YMEHUIl OpUEHTHPOBATHCS B MHUpE
BEIIECTB M XMMUYECKHX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJIE, B IPAKTUIECKON U TIOBCEIHEB-
HOW XKU3HU,

- pa3BUTHE YMEHHH U CIIOCOOOB JIEATEILHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U 0OBsCHE-
HUEM XHUMHMYECKOI'O HKCIEPUMEHTa, COOI0CHUEM MpaBuil 0e30MacHOro oOpalleHus ¢ Bellle-
CTBaMHU.

OcBoenne 00yJaOIUMHCS Y4eOHOrO IMpeamera «XUMHsS» 00ecreurBaeT JTOCTHKEHUE
00yJaroMUMUCS CIEIYIOIUX JTHIHOCTHBIX, METAITPEIMETHBIX U MMPEIMETHBIX PE3YJIbTATOB.

Juunocmnuie pezynomameoi.

JIMYHOCTHBIE pe3ybTaThl OCBOCHHS OCHOBHOM 00pa3oBaTelbHOI MporpamMMmbl oOydaro-
HIMMHCST OTPaXKaroT TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIMXCs PYKOBOJICTBOBATHCS CPOPMHUPO-
BaHHOM BHYTPEHHEW NO3ULMEN JIMYHOCTH, CUCTEMOH LEHHOCTHBIX OPHEHTAllMM, MO3UTHBHBIX
BHYTPEHHUX YOEXICHHI, COOTBETCTBYIOIIMX TPAIULMOHHBIM IIEHHOCTSM POCCUHCKOTo o0Ie-



CTBA, paCIMPCHUC KU3HCHHOI'O OIIbITa U OIIbITa ACATCIIBHOCTH B IIPOLCCCC pCaIn3alilui OCHOB-
HBIX HaHpaBJ’IeHI/Iﬁ BOCITUTATCIBHOM JCATCIIBHOCTH.

Kon JIP |

DOopMyIHPOBKA

1. I'pasknaHcKoe BOCIMTAHUE

JP 1.1

c(hOPMHUPOBAHHOCTH TPAKIAHCKON IMO3UIIMN 00YUAIOIIETOCs KaK aKTUBHOTO U OT-
BETCTBEHHOTO YJIEHAa POCCUHCKOTO O0IIeCTBA:

MPEACTABICHUS O COLMAIBHBIX HOPMaX U MPaBUJIaX MEKJINYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

JIP1.2

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00SI3aHHOCTEH, YBaXKCHIE 3aKOHA U
MIPaBOIIOPSIIKA

JP 1.5

TOTOBHOCTh BECTU COBMECTHYIO JICITEILHOCTh B MHTEpECaX rPaskJaHCKOro 0011le-
CTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00111e00pa30BaTeIbHON OpraHu3auy 1
JETCKO-FOHOIIECKUX OpraHU3aLNIX:

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JAEATEIBHOCTH MPHU CO3aHUN YIEOHBIX ITPO-
€KTOB, PEIICHUN YUYEOHBIX U IM03HABATEIbHBIX 33/1a4, BHIITOJIHEHUN XUMUYECKUX
JKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI
JPYTUX MPU aHAJN3€ PA3IMIHBIX BUJOB YUeOHOU NEeSITETLHOCTH

2. [laTpuoTHYecKoe BOCIUTAHUE

JP2.1

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKOW UACHTUYHOCTH, TATPUOTHU3MA, yBa-
JKEHMS K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTH Niepe] PonuHol, roproctu 3a
CBOM KpaH, cBOIO Poauny, CBOM S3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSALIEE MHOTOHA-
LIMOHAJILHOTO Hapona Poccun:

LIEHHOCTHOTO OTHOLIEHUS K HICTOPUYECKOMY U HAyYHOMY HACJIEINI0 OTEYECTBEHHOU
XUMHH

JIP 2.2.

LIECHHOCTHOE OTHOLLIEHHUE K I'OCY1apCTBEHHBIM CUMBOJIaM, UCTOPUYECKOMY U IIPU-
POJHOMY HACJIEIUIO, IAMATHUKAM, TpaAUuLUsAIM Hapo1oB Poccuu, 1OCTHKEHUAM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE:

YBa)KEHHsI K ITPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUU U IPAKTUYECKOTO IPUMEHEHUS
XUMHH, OCO3HAHHUS TOT'0, UTO JOCTHUKEHUS HAYKU €CTh PE3YJIbTAT JUIUTEIbHBIX
HaOJI0ACHUH, KPOTIOTJIMBBIX SKCIIEPUMEHTANIBHBIX TIOMCKOB, IIOCTOSHHOTO Tpy/a
YYEHBIX U IIPAKTUKOB;

HMHTEpPECA U IT03HABATEIbHBIX MOTUBOB B ITOIy4YE€HUU U MTOCIEAYIOIIEM aHAIN3€E UH-
(dhopMaluu o nepeioBbIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOW XMMHUHU

3. JIyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

JIP 3.2 c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS

JIP 3.3 CIOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHBIE C XUMHUECKUMHU SIBICHUSMHU, U TIPH-
HUMAaTh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI
U IICHHOCTHU

JIP 3.4 OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYUBOTO OYAYILEro:
TOTOBHOCTH OILIEHUBATh CBOE TIOBEJICHHUE U IMIOCTYITKH CBOMX TOBAPHIIEH C TIO3UIINI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHME MOCIEICTBUMA ITUX MOCTYIKOB

5. ®du3nyeckoe BOCNIUTAHHUE:

JP5.1 c(OPMHPOBAHHOCTH 3/J0OPOBOT0 U OE€30MAaCHOT0 00pa3a KM3HU, OTBETCTBEHHOI'O OT-

HOIIIEHUS K CBOEMY 3/I0POBBIO:

MOHMMAaHHMsI LIEHHOCTEH 3I0pOBOTO U OE3011acHOr0 00pa3a KU3HU, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3710-
POBBIO; COOTIOIEHUS MPaBHJI 0€30MaCHOT0 0OpalleHHs ¢ BEIIECTBAaMU B OBITY, 1O~

BCEJIHEBHOW JKM3HU U B TPYAOBOU AEATEIBbHOCTH;

MOHUMAaHMsI IEHHOCTH MPABUJI MHIUBHUIYaIbHOTO M KOJUIEKTUBHOI'O O€30M1aCHOTO

IMOBCACHHWA B CUTyallUAX, YTPOXKAOMINWX 3JOPOBBIO U )KU3HU J'IIO}IGf/i




JIP 5.3

AKTUBHOE HETIPUATHE BPEIHBIX MPUBBIYCK U UHBIX (HOPM MPUUNHEHUS Bpena hu3un-
YECKOMY U IICUXUYECKOMY 3/I0POBBIO:

OCO3HAHUS MOCJICICTBUIA U HETIPUATHSI BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTO-
JI51, HAPKOTUKOB, KYpPEHHUS);

6. TpynoBoe BocnuTaHue:

JIP6.1

TOTOBHOCTB K TPYJly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYA0I00HeE:
YBa)KEHHUsI K TPYJLY, JIOSM TPyJia U pe3yibTaTaM TPYAOBOH AeATeIbHOCTH

JIP 6.2

TOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOIMYECKOW U COLIMAIbHON HaIlpaB-
JIEHHOCTH, CIIOCOOHOCTh HHUIIMMPOBATD, IJIAHUPOBATh U CAMOCTOSTEIIHHO BBIITOJI-
HSTh TaKyIO JAESTEIbHOCTD!

KOMMYHHUKATUBHON KOMITETEHTHOCTH B y4€OHO-MCCIICIOBATEILCKON ACATEITLHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPYECKON U JPYTUX BUAAX ACSITCILHOCTH

JIP 6.3

MHTEPEC K pa3indHbIM cepam mpodhecCHOHATBHON ACATEIBHOCTH, YMEHHUE COBEP-
1aTh OCO3HAHHBIN BRIOOP OyAyIIeH nmpodeccun U peaaTn30BbIBATh COOCTBEHHBIE
KU3HCHHBIC TUTAHBI:

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEIICHUH MPAKTUYCCKUX 33/1a4 COIUAITBHON
HaIPaBJICHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3yUEHHIO MPO(ECcCHii pa3InyHOTo poJia, B TOM YHCIIe
Ha OCHOBE MPUMCHEHUS MPEJIMETHBIX 3HAHUH 110 XUMHU;

JIP 6.4

TFOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BAHUIO HA IPOTSKEHUU
BCEU JKU3HU!

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIBHOHN TPaeKTOPUHN 00pa30BaHus,
Oyayuieit nmpodeccun U peaanu3alnuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB € yU4ETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUU, HHTEPECOB U TIOTPEOHOCTEH 00-
[ecTBa

7. JDKoJO0rNYecKoe BOCIIUTAHME:

JP7.1

C(bOpMI/IpOBaHHOCTB DKOJIOTHUECKOH KYJbTYPBbI, IOHUMAaHWEC BIIUAHUA COLITMATIBHO-
9KOHOMMYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOIHOMN U COLIMATIBHOM CPEIbl, OCO-
3HaHKE IT100aJIBLHOTO XapaKTepa 3KOJOTHYECKUX ITPOOIIEM:

9KOJIOTHYECKH 11e71eCO00Pa3HOro OTHOLIEHUs K IPUPOIE, KaK UCTOUHUKY CYILECTBO-
BaHHs KU3HHU Ha 3eMIIE;

MOHUMAaHHMsI IN100aTbHOTO XapaKTepa HKOJOTHUECKUX MPoOIeM, BIUSIHUSA S5KOHOMHU-
YECKHX ITPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLMAIIBHOM CpeIbl

JP 7.2

[IJIAHUPOBAHUE U OCYILECTBICHUE IEUCTBUI B OKPYXKAIOLIEH Cpeie Ha OCHOBE 3Ha-
HUS [IeJIel yCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA!

0CO3HaHMS HEOOXOAUMOCTH HCIIOJIb30BAHMS JOCTHXKEHUHM XUMHUN JJIs1 peIIeHUs BO-
IIPOCOB PALMOHAIBLHOIO NPUPOJONIOIB30BAHUS

JIP 7.3

AKTHUBHOE HENPUATHE IEHCTBUM, MPUHOCIIINX BPEJl OKPYXKAIOIEH cpesie

JP 7.4

YMCHUCEC ITPOTrHO3NPOBATH HG6J’IaFOHpI/I$ITHI)IG 9KOJIOTUYCCKUEC MTOCICACTBUA MTPECI-
IIPUHUMACMBIX HeﬁCTBHﬁ, NpeaoTBpalIaTh UX

JP 7.5

pacUIMpEeHKE OIbITa AEATEIBHOCTH YKOJIOTUYECKON HAIIPaBIECHHOCTH

HaJIN4Ms Pa3BUTOIO YKOJIOTUYECKOTIO MBIIUICHHUS, SKOJIOTUYECKOU KYIbTYPBI, OIbITa
JEeATEIbHOCTH 3KOJIOTMYECKON HAIPABICHHOCTH, YMEHHSI PYKOBOJCTBOBAaTbCS MU B
M03HABATEIbHON, KOMMYHUKATUBHOMN U COLIMAIbHON MPAKTUKE, CIIOCOOHOCTH U
YMEHHS AKTUBHO MPOTHUBOCTOATH UJCOJIOTUH XeMopoOuu

8. IleHHOCTH HAYYHOI'0 MO3HAHMSA:

JIP 8.1 c(hOpMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAWANIOTE KYIbTYP,
CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B TTOJIMKYJIBTYPHOM MHPE

JIP 8.3 OCO3HAHME LIEHHOCTH HAYYHOU JIEATEIIbHOCTH, TOTOBHOCTh OCYILIECTBIISTH MPOEKT-

HYIO U UCCIIEIOBATEIBCKYIO NEATEIBHOCTD NHIMBUIYAJIbHO U B IPYIIIIE:
MMOHUMAaHUS crienu(UKH XMMUU KaK HayKH, OCO3HAHUsI €€ posiH B (pOpMHUPOBAHUH




paIlMoOHATBFHOTO HAYYHOTO MBIIIJICHHUS, CO3JJaHUH II€JIOCTHOTO MPEACTABICHUS 00
OKpY>KaloIllleM MUPE KaK O €AUHCTBE IPUPOJIBI U YEIOBEKA, B IO3HAHUU ITPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHESHHUS MPUPOTHOTO PAaBHOBECHS,
yOexIEHHOCTH B 0CO00H 3HAUMMOCTH XUMUH JIJISI COBPEMEHHOW ITUBUIIM3AIINH: B €€
T'YMaHUCTHYECKOW HAPaBICHHOCTH U BaKHOM POJIM B CO3IaHUM HOBOM 0a3bl MaTe-
PHUATBHON KYIBTYPBI, PEIICHUH TTI00ATBHBIX TPOOJIEM YCTOMYHBOTO PA3BUTHS YEIIO-
BEUECTBA — CHIPbEBOM, YHEPTETUUECKON, TUIIIEBON M IKOJIOTMYECKON 0€301MacHOCTH,
B Pa3BUTUU MEIUIIUHBI, 00€CIICYCHUH YCIOBUI YCIICIITHOTO TPY/AA U IKOJIOTUYECKU
KOM(OPTHOH XKM3HU KaKJIOTO YIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: ITOHUMAaHUs CYIIHOCTH METOJ0B IMO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJy4yaeMbIe
3HAHUS JUTS aHAJIHM3a U OOBSICHEHUS SBICHUIN OKPYKAIOMIETO MUPA U MPOUCXOISIINX
B HEM M3MEHEHUM, YMEHUS JIeIaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha OCHOBE HAyYHBIX
(haKTOB ¥ MMCIOIIMXCS JTAHHBIX C IIEJIBIO MMOJYYCHUS JOCTOBEPHBIX BHIBOJIOB;
CITOCOOHOCTH CaMOCTOATEILHO UCIIOJIb30BaTh XMMHUYECKUE 3HAHMS JIJIs1 PEIICHUS
po0JIeM B pealibHBIX KU3HEHHBIX CHTYAIIHSIX;

HMHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHIO 1 CaMOOOPA30BAHMIO, K
AKTMBHOMY ITOJYYE€HHUIO HOBBIX 3HAHWM MO XUMHUHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/Ia B Pa3IMdHbIX chepax mpodheCCUOHATLHON Jes-
TEIBbHOCTH.

Memanpeomemmnuie pe3yibmamaol
MeTtanpeamMeTHble pe3ynbTaThl OTPAXKAIOT OBIAJICHUE YHUBEPCAIBHBIMU YU€OHBIMU ACHi-
CTBUSIMH — [TI03HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISITUBHBIMH.

YHI/lBepcaJIbeIe Io3HaBaTeJdbHbIC HeﬁCTBHﬂ

a) | 6azoevle nozuuecKue oelicmeus:

CaMOCTOATENIFHO (POPMYITUPOBATH U aKTYaJIM3UPOBATh MIPOOIEMY, BCECTOPOHHE €€
paccMmarpuBaTh;

ONpPCACIIAThb LHEIN ACATCIIbHOCTH, 3a1aBasl IapaMETpPbl U KPUTCPUU UX NOCTHUIKCHUA,
COOTHOCHUTDB PE3YJILTATHI ACATCIBbHOCTH C TOCTABJICHHBIMU LCIIAMU;

HCIIOJIb30BAaTh IIPU OCBOCHHUU 3HaHUH HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA — BBIACIIATDH
XapPaKTCPHBIC ITPU3HAKN MOHITUM 1 YCTaHAaBJIMBATb UX B3aMMOCBA3b, UCIIOJIB30BATh
COOTBCTCTBYIOIIUC ITOHATUSA IJIS1 00BsICHEHHS OTACIBbHBIX (baKTOB u HBJICHI/IP'I;

BBIOMPATh OCHOBAHUS U KPUTEPUU TSI KIaCCU(PUKAITIU BEIIECTB U XUMHUYECKUX pe-
aKIui;

YCTaHaBIUBATh IPUYNHHO-CIIEACTBEHHBIE CBA3U MEXKIY U3Yy4aCMbIMU SIBICHUSAMU;
CTPOMTD JIOTUYECKUE PACCYKACHUS (MHIYKTUBHbIE, I€yKTUBHBIE, 10 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBAEMBbIX SBICHUSX, (Gop-
MYJIMPOBATh BBIBOJIBI U 3aKJIIOUECHUS;

IPUMEHSTH B IIPOIlecce MO3HAHUS, UCIIOIb3yeMble B XUMUHM CUMBOJIMYECKUE (3HAKO-
BbI€) MOJIETH, TPEOOPA30BBIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK
(cuMBoOI) B7€MEHTa, XUMUYecKas (hopMyiia, ypaBHEHHE XUMUYECKON peakuy — IMpu
pelIeHnr yuyeOHbIX MT03HABATEIbHBIX U MPAKTUUYECKHUX 3a]a4, IPUMEHSATh Ha3BaHHbIE
MOJIETIbHBIE NIPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBIX
BELIECTB U XUMUYECKHUX peaKIHi

0) | 6azoesvle uccneoosamenvckue 0CUCmeus:

BJIAZICTb OCHOBAMH METOJIOB HAYYHOT'O MMO3HAHHWA BCUICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMyIUpOBATh LENH U 33]]a41 UCCIICIOBAHMS, UCIIOJIb30BATh MTOCTABIEHHBIC U Ca-
MOCTOSITEIFHO C(HOPMYTUPOBAHHBIE BOTIPOCHI B KAYECTBE HHCTPYMEHTA MO3HAHUS U
OCHOBBI JIs1 YOPMHUPOBAHUS TUIIOTE3HI MO MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
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CY)KJICHUH;

- BJIaACTb HABLIKAMU CAMOCTOATCIILHOTO IIJIAHUPOBAHUA U ITPOBCACHU A YUCHUYCCKUX
IKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUS HAOIIOATh 32 XOJJ0OM Ipoliecca, CaMo-
CTOSITENIHO MIPOTHO3UPOBATH €0 Pe3ybTat, (OPMYIHPOBATH OOOOIIEHHUS U BHIBOIBI
OTHOCHTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS, COCTABIISTH 0OOCHOBAH-
HBIA OTYET O MPOJICTAHHON paboTe;

- HpI/IO6peTaTB OIIBIT y‘l@HH‘ICCKOfI HCCHGHOB&TCHBCKOﬁ u HpO@KTHOﬁ JACATCIIBHOCTH,
IPOABJIATH CIIOCOOHOCTD ¥ TOTOBHOCTD K CaMOCTOATCIIBHOMY ITIOUCKY MECTOIOB pe-
INCHUS MMPAKTUYCCKUX 3a4a4, IPUMCHCHHUIO Pa3JIMYHBIX MCTOAO0B INO3HAHUA.

8) | paboma c unghopmayueii:

- OpUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX MHGOPMAIUH (Hay4YHO-TIOMYIApHAs JIU-
TEpaTypa XMMHUYECKOI'O COJEpKaHus, CIIPaBOUHbIE 11ocolus, pecypcel IHTepHETa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUJIOB U (POPM MpeAcTaBIeHUS, KpUTHYE-
CKU OLICHMBATH €€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

- (opMyIHUpOBaTh 3aMPOCHl U MPUMEHSATH Pa3IMYHbIE METOABI IIPU MTOUCKE U 0TOOpPE
nH(pOopMaUY, HEOOXOAMMOH JIJIsl BBIMIOTHEHHS YI€OHBIX 33714 OTPECIIEHHOTO TH-
Ta; IpuoOpeTaTh OMBIT UCIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEX-
HOJIOTUH M Pa3JIMYHbIX IOMCKOBBIX CHUCTEM;

- CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY IpPEACTaBICHUS HHPOPMALIUU
(cxembl, rpauKH, TUarpamMmbl, TAOJIHUIbl, PUCYHKHU U JIPYTHE);

- HCIIOJIb30BATh HAayYHBIH SI3bIK B KAYECTBE CPEACTBA IPU PAdOTE ¢ XMMUYECKON HH-
(dopmanueii: IpUMEHSTh MEKIIpeIMETHbIE (PU3NUEeCKHue U MaTeMaTUYECKUe) 3HAKH U
CHMBOJIBI, (hopMyItel, aOOpeBHUATYpHI, HOMEHKIIATYPY;

-  HCIIOJb30BAaTh U Hp606paSOBLIBaTL 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HATI'JIAJHOCTH

YHHBepcaﬂbele KOMMYHUKATHUBHBIC JecTBUA:

a) | obuwenue:

- 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIa€MOM TEMBI B X0/I€ AUAIOTa U/WIIN TUCKYC-
CHH, BBICKa3bIBaTh UEH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEIBHO BbI-
MOJIHEHUS TPEAJIOKEHHON 3a]1a4U;

0) | coemecmuan 0eamenbHOCmb:

- BBICTYHAaTh C MIPE3EHTALMEN PE3YIBTATOB II03HABATENBHOM AEATEIBHOCTH, IIOJyYEH-
HBIX CAMOCTOSITEJIBHO WJIK COBMECTHO CO CBEPCTHUKAMM P BBIITOJTHEHUH XUMHUYE-
CKOTO DKCIIEPUMEHTA, MPAKTUYECKOM pabOThI MO UCCIETOBAHUIO CBOMCTB U3yYaeMbIX
BEILIECTB, peaM3allii YUeOHOTO MPOEKTa U (POPMYITHPOBATH BHIBOJIBI 110 PE3YIIbTa-
TaM POBEJAEHHBIX HCCIIEOBAaHUHN MYTEM COTTIaCOBAHUS MO3UIINIA B X0JI€ 00CYXkIe-
HHSA 1 OOMeHa MHEHHUSIMU.

YHuBepcaibHbIe peryJsTHBHbIC 1eHCTBHSA:

a) camoopanulauui.:

- CaMOCTOSITENIbHO INIAHUPOBATh U OCYILECTBIISTH CBOIO IT03HABATEIBHYIO JEATENb-
HOCTb, OIpeieNsis €€ Neln U 3a/1a4i, KOHTPOJIIMPOBATh U IO MEPe HEOOXOIUMOCTH
KOPPEKTHPOBATh IpeJiaraéMblil aITOPUTM JIEHCTBHUM MPU BBIMOJIHEHUH YU4EOHBIX U
HCCIIEIOBATENbCKUX 3a/1a4, BEIOMpaTh Hanbosee 3(pPeKTUBHBIN CITOCO0 UX pEeLIeHUs
C Y4€TOM TOJyYEHUS] HOBBIX 3HAHUM O BEIIECTBAX M XUMUYECKUX PEAKIMIX;

0) | camMoKoHmpoJIb:

- OCYHICCTBJIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOaHalIM3a U CaMo-
OLCHKU.

IIpeomemnuie pezynomameol.
[IpeameTHBIE pe3ynbTaThl OCBOCHHS OCHOBHOM OOpa30BaTeIbHOM MPOTpaMMBI 00eCredu-
BalOT BO3MOJKHOCTH JaJbHEHIIEro YCHENHOTO MpodeccHoHalbHOTO 00ydeHus u mpodeccuo-
HaJLHOM NIeATEIIHHOCTH.

‘ KoJ, HaumeHoBaHue ‘ COOTBETCTBYIOIME TPEAMETHBIE PE3YIIBTATHI




KOMIIETCHII U

OK 01. Beibupatp
CHOCOOBI PEIICHHUS
3ana4 npodeccuo-
HAJILHOMW JICSTEBHO-
CTH IPUMCHUTEIBHO
K Pa3JIMYHBIM KOH-
TEKCTaM

[P 2 - BnageHue cuCTEeMOW XMMHUYECKHUX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraloNIMe MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOH-
Has 000JI0YKa aToma, MOJIEKyja, BAJIEHTHOCTH, JJIEKTPOOTPHUIIATENIb-
HOCTb, XMMHUYECKasl CBS3b, CTPYKTypHast ¢opMmyna (pa3BépHyTas U co-
KpaméHHasi), MOJb, MOJISIpHAsE Macca, MOJSIPHBIA O0BEM, YriIepOIaHBII
CKeJIeT, (PYHKLMOHAIbHAS IPYIIa, PAJUKall, H30MEpHsi, U30MEpPbI, TOMO-
JIOTUYECKHUU PsJ, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI U a30TCOEpKa-
LIME COCIUHEHUsI, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMO-
JEKYJISIpHBIE COEAMHEHMSI); TEOPUU U 3aKOHBI (TEOpUs CTPOEHHS Opra-
Hu4eckux BemecTB A.M. byrinepoBa, 3aKOH COXpaHEHHUS MaccChl Be-
LIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHH S3bIK XUMUU; MUPOBO33pPEH-
YECKUE 3HAHMS, JIEKAIIUE B OCHOBE IIOHMMAaHUS NPUYUHHOCTH U CH-
CTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOIOTHYECKHE CBEJICHHS O CBOMi-
CTBAaX, COCTaBe, MOJIYYEHUHU U O€30M1aCHOM HUCIOJIb30BaHUN BaXKHEHIINX
OpPTaHUYECKUX BEILECTB B OBITY U MPAKTHUYECKON JCSITEIBHOCTH YEJIOBE-
Ka,

[1IP 3 - chopMUpOBaHHOCTH YMEHUIl BBISBIATH XapaKTEpHbIE NMPU3HAKU
MIOHATHUM, YyCTaHABIMBATh UX B3aMMOCBA3b, HCIIOJIB30BATH COOTBETCTBY-
IOLlME TIOHATUS IPU OIMCAHUU COCTaBa, CTPOEHUS U IpEBpallleHui op-
TFaHUYECKHUX COCTUHECHM;

IIP 4 - chopMupOBaHHOCTH YMEHUI HCIOIB30BATH XUMHUECKYIO CHM-
BOJIUKY JIJIsl COCTABJIEHUSI MOJIEKYJSIPHBIX U CTPYKTYpPHBIX (pa3BEpHY-
TOW, COKpam&HHON) (popMys OpraHMYEecKUX BEUIECTB U YPaBHEHUH XU-
MUYECKUX PEaKLMM, U3rOTaBIMBaTb MOJEIM MOJIEKYJI OPraHHYECKUX
BELIECTB JJI WJUIIOCTPALMM UX XHUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHMS;

IIP 5 - chopmupoBaHHOCTP YMEHMH YCTAHABIIMBATH MPHUHAJJIEKHOCTD
U3Y4YECHHBIX OPTaHUYECKUX BEILECTB 10 MX COCTaBY U CTPOEHUIO K OIIpe-
NeNEHHOMY KJIACCY/TPYIIIEe COeNWHEHHH (YIIeBOAOPOABI, KUCIOPOA H
a30Tco/epKalllue COEJAMHEHUS, BBICOKOMOJIEKYJSIPHBIE COEIUHEHNs),
JaBaTh UM Ha3BaHHs Mo cuctematudeckord HomeHknatype (IUPAC), a
TaK)K€ NPUBOAWUTH TPUBHAJIbHBIE HA3BaHUS OTHEIBHBIX OPraHUYECKUX
BEUIECTB (ITWJIEH, NPONWIEH, alleTUJIeH, STHJICHIVIUKOJb, TJIHIEPHH,
¢deHon, popmanbaerua, aeTanbIerul, MypaBbHHas KUCIOTa, YKCYCHas
KHCJIO0Ta, OJIEMHOBAs KMCJI0Ta, CTeapUHOBAs KHCIIOTa, TIH0K03a, PPYKTO-
3a, Kpaxmall, 1eJUTI0JI03a, TIUIHH);

I1P 6 - cpopMHUPOBaHHOCTH YMEHUSI ONPEAETATH BUJIbI XUMUYECKOH CBSI-
3M B OPraHUYECKUX COETUHEHUX (OMHApHbIE U KPAaTHBIE);

IIP 7 - chopMupOBaHHOCTH YMEHHS HPUMEHATH IOJIOKEHUS TEOPHH
cTpoeHHsi opraHunyeckux BemiecTB A.M. bytiepoBa 1t 00bscHeHUs
3aBHCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHUS; 3aKOH CO-
XpaHEHUs1 Macchl BEIIECTB;

1P 8 - chopMupOBaHHOCTH YMEHHUI XapaKTEPH30BaTh COCTAB, CTPOCHUE,
(u3nyuecKkre U XMMUYECKHE CBOMCTBA TUIHMYHBIX MpPEICTaBUTENEH pa3-
JIMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHJIEH, IPOIHU-
JieH, anertuiieH, OyramueH-1,3, mermnOyranuenl,3, O€H30J, METaHOI,
9TAaHOJI, STHJICHTJIMKOJIb, TIUIEPHH, (PEHOJI, alleTaabAer i, MypaBbUHAs
U YKCYCHasl KHCIIOTBI, TJIFOKO3a, KpaxMmal, LEJUTI0JI03a, AMUHOYKCYCHas
KHCJIOTA), HJUIFOCTPUPOBATh N€HETHUECKYIO CBSI3b MEXY HUMHU ypaBHE-
HUSMU COOTBETCTBYIOUIUX XMMHMYECKHUX PEaKIUil ¢ HCIOIb30BaHHEM

CTPYKTYPHBIX (OpPMYII;




ITP 10 - copmupoBaHHOCTh YMEHHI MTPOBOIUTH BHIYUCICHHS 110 XHMH-
YeCKMM YPaBHEHHUSM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO Belle-
CTBa WJIM IPOAYKTa PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOT'O U3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH);

ITP 11 - copMupoBaHHOCTH YMEHHUI BIAACTh CUCTEMOM 3HAHUK 00 OC-
HOBHBIX METOJaX Hay4YHOIrO IO3HAHMS, UCIOJIb3YEMBbIX B XUMHUHU IpU
M3Y4YCHHUU BEIECTB M XUMHUYECKUX SIBICHUN (HaOII0JeHNe, U3MEepEeHue,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE), UCII0JIb30BATh CUCTEMHBIE XUMUYECKHE
3HaHUSA JUIS IPUHATUSA PELIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalMIX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

ITP 12 - chopMupOBaHHOCTH YMEHUH COOIOAATH MTpaBUjIa MOJIH30BAHMS
XUMHAYECKOH MOCYA0H 1 1abopaTOpHBIM 000PYIOBAaHHEM, a TAKXKE Ipa-
BUJIa OOpalIeHHs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSIMH IO
BBITOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB;

ITP 13 - chopMHUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBIMIOJHATH XUMH-
YECKUN DSKCHEPUMEHT (MpeBpallleHUuss OpPraHMYECKHUX BEIIECTB IIPU
HarpeBaHuM, NOJIyYEHHE 3TUJICHA U U3YUYEHHE €ro CBOMCTB, KAUECTBEH-
HbIE pEeaKIIMY OPraHUYECKUX BEILECTB, JeHATypalus OEIKOB IIPH Harpe-
BaHUM, IBETHBIC PEAKIINU OEJIKOB) B COOTBETCTBHHU C MPABUIAMU TEXHU-
Ku 0e30acHOCTU MPH OOpAaIllEeHUH C BEHIECTBAMH M JIa0OpaTOPHBIM
000pyi0BaHUEM, IPECTABIIATH PE3YIbTATHl XUMHUUECKOTO IKCIIEPUMEH-
Ta B (popMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX PEaKIHil U dopmy-
JUPOBATh BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

[P 14 - chopMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XU-
MHUYECKYI0 MH(POPMALIUIO, OTYyIaeMyI0 U3 Pa3sHbIX HUCTOYHHKOB (Cpe-
CTBa MaccoBoil undopmanmu, UHTEpHET U IpYTrHX);

[IP 16 - Bnamenue cucreMor XUMUYECKUX 3HAHHM, KOTOpasi BKIIIOYACT:
OCHOBOIOJIAraroue MmoHATHS (XUMHUYECKUNA 3JIEMEHT, aTOM, MU30TOIl, S-,
p-, d- 2NeKTpOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYJa, MOJIb, MOJISIP-
HBI 00BEM, BAJIGHTHOCTb, 3JEKTPOOTPULIATEILHOCTD, CTETIEHb OKHCIIe-
HUS, XUMHUYECKas CBs3b (KOBaJICHTHAasl, HOHHAs, METaJJINYeCcKasi, BOJIO-
poIiHast), KpUCTalTnyeckas penérka, TUIbl XUMHUECKUX peaklui, pac-
TBOP, 3JEKTPOJUTHI, HEINEKTPOJIUTHI, JIEKTPOJUTHYECKAsl TUCCOLUa-
LUsI, OKUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTb XUMHUYECKOH peakiMH,
XUMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOPHS DJIEKTPOIUTHYE-
CKOM Juccoumanuu, nepuoandeckuit 3akoH [[.M. MenneneeBa, 3akoH
COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBpPALICHUS dHEp-
TUU TIPU XMMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKUU
SI3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHUS, JIEXKaIlle B OCHOBE MTOHUMa-
HUS TPUYUHHOCTU M CHUCTEMHOCTH XHMUYECKUX SIBIEHUH, (pakToIOTH-
YEeCKUE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUH U O€30MacHOM HC-
MOJIb30BAHUH BAKHEUIITNX HEOPTAaHUYECKUX BEIIECTB B OBITY U MPAKTH-
YEeCKOU JIESTEIIbHOCTH YEJI0BEKa;

I1P 17 - chopMUPOBAaHHOCT YMEHUH BBISABIATH XapaKTEpHbIE MPU3HAKH
MOHSTHM, yCTaHABIMBATh UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBY-
IOIIME TOHATHUS IPU ONMMCAHUU HEOPTaHMYECKUX BEILECTB U UX IMpeBpa-
IICHMI;

ITP 18 - chopMupoBaHHOCTH YMEHUI MCIOIB30BATh XUMHUECKYIO CHM-
BOJIMKY JUISl COCTaBleHUs! (JOpMYJI BEIIECTB U YPaBHEHHM XHMHUYECKUX
peaknuii, cucrematnyeckyto HoMmeHknaTypy (IUPAC) u tpuBHambHBIC
Ha3BaHMs OTJENbHBIX HEOPTaHWYECKUX BellecTB (yrapHblil ras, yrie-
KHUCJIBIM Ta3, aMMHUaK, raiméHas W3BeCTh, HeraméHas U3BECTh, MUThEBas
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coJia, TUPUT U IPYyTHe);

ITP 19 - chopMupOBaHHOCTH YMEHHI OINpeNeNaTh BaJCHTHOCTh U CTe-
IIEHb OKHCJICHUS XMMHUYECKUX JJIEMEHTOB B COCOUHEHMSIX PA3JIMYHOIO
COCTaBa, BUJI XMMMUYECKOH CBA3M (KOBaJEHTHas, MOHHas, MeTajulnye-
CKasi, BOJOPOJHAs) B COEAUHEHUSX, THI KPUCTAJUIMYECKOH PpEIIETKU
KOHKPETHOT'O BellecTBa (aTOMHAsl, MOJIEKYJISIpHAsl, HIOHHAs, METaJuIlye-
CKasl), XapakTep cpelibl B BOJHBIX PACTBOPAX HEOPraHMUECKUX COEIMHE-
HUI;

ITP 20 - chhopMUpOBaHHOCTh YMEHUM YCTAaHABIWBATh MPUHAIICKHOCTH
HEOPraHMYECKHUX BEIIECTB II0 MX COCTAaBy K OINpEACIEHHOMY KJjac-
Cy/Tpymie coeIuHEHUH (IPOCThle BEIECTBA — METAJIbl U HEMETAJUIbI,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(pOTEpHBIEC TUPOKCHIBI, COJIH);

ITP 21 - chopMupOBaHHOCTh YMEHUW PACKPBIBATh CMBICI EPHOIUYEC-
ckoro 3akoHa /I.1. MeHneneeBa u 1eMOHCTPUPOBATE €I0 CUCTEMATU3H-
PYIOLIYIO, OOBSICHUTENBHYIO U IIPOTHOCTUYECKYIO (DYHKINH;

[P 22 - chopMHUPOBAHHOCTb YMEHHH XapakTepU30BaTh JJIECKTPOHHOE
CTPOCHHE aTOMOB XMMHUYECKHUX 3JeMeHTOB 1—4 nepuonos Ilepuonnye-
CKOM cucTeMbl XxuMHuueckux anemeHToB .M. MenneneeBa, ucnomnabp3ys
MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIMY», «IHEPreTHUCCKHE YPOB-
HU», OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHsI CBONCTB XHMHUYECKUX
3JIEMEHTOB U MX COCIMHEHUH 1O nepuojam u rpynmnam Ilepuoanueckoi
cucTemMbl XUMUYeCKUX dseMeHToB .M. Meneneesa;

[P 23 - chopMHpPOBAaHHOCTH yYMEHHI XapaKTepu30BaTh (OMHCHIBATH)
o0Iye XMMUYECKHE CBOMCTBA HEOPraHMUYECKUX BELIECTB Pa3IMYHbIX
KJIACCOB, IOJTBEP)KJaTh CYIIECTBOBAHUE I€HETHUECKOM CBSI3U MEXITY
HEOPraHWYECKUMH BELIECTBAMM C IIOMOIIBIO YPABHEHHUM COOTBETCTBY-
IOLUX XUMUYECKUX PEAKIIHL;

I1P 24 - chopMHpPOBaHHOCTh YMEHHUS KJIACCU(PHUIMPOBATH XUMHUECKUE
peakuuy Mo pa3jIMyHbIM IpHU3HAKaM (YUCILY M COCTaBy PEarupyrouiux
BEIIECTB, TEIIOBOMY 3((eKTy peakluu, U3MEHEHHUIO CTENeHEN OKHCIe-
HUS AJIEMEHTOB, 0OpPaTUMOCTHU PEAKIINH, YUACTHIO KaTalu3aTopa);

I1P 25 - chopMHpPOBaHHOCTh YMEHHUH COCTABIATh YpaBHEHHUS pEaKIHii
Pa3IMYHbIX TUIIOB, MOJHBIE U COKpAIlEHHBIE YPaBHEHMS peaKlIUi HOH-
HOro 0OMeHa, yUuThIBasl yCJIOBHUS, MPU KOTOPBIX 3TU PEAKIUU UAYT 10
KOHIIa;

IIP 26 - copMHUPOBAaHHOCTh YMEHHUI MpPOBOJIUTH PEAKLUH, MOATBEp-
KIAIOIIME KauyeCTBEHHBIM COCTaB pa3IMYHbIX HEOPraHWYECKUX Be-
LIECTB, PACIIO3HABATh OIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJ-
HBIX PaCTBOpAaX HEOPTaHUYECKUX BEILECTB;

IIP 27 - chopMHPOBAaHHOCTH YMEHHUI pacKpbIBaTh CYIIHOCTb OKHCIIH-
TEJIbHO-BOCCTAHOBUTEJIbHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS dJIEK-
TPOHHOT'O OajaHca 3TUX PeaKLni;

1P 28 - chopMUpOBaHHOCTH YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH
XMMHUYECKON peaKlIMu OT pa3IM4YHbIX (PAKTOPOB; XapakTep CMEIICHHS
XUMHYECKOTO PaBHOBECHS] B 3aBUCHUMOCTH OT BHEIIHErO BO3AEWUCTBUSA
(mpuniun Jle Hlatense);

I[P 29 - chopmHpOBaHHOCT, YMEHMH XapaKTepHU30BaTh XUMHUYECKHE
MIPOLIECCHI, JIEKAIME B OCHOBE INPOMBIIUIEHHOIO MOJIYYEHHS] CEpHOU
KHCIIOTBI, aMMHaKa, a Takke Cc(OpPMHUPOBAHHOCTH MpeICTaBICHUI 00
OOIIMX HAYYHBIX MPUHLUIAX U SKOJOTHYECKUX MPoOIeMax XUMUYECKO-
r'o MIPOU3BO/ICTBA;

I1P 30 - chopMHpPOBAHHOCTh YMEHHMH MPOBOJUTH BBIYMCIEHHS C HC-
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MOJIb30BAHUEM TOHSATHUSL «MaccoBas JIOJIsI BEIIECTBa B pacTBOpe», 00b-
€MHBIX OTHOIIECHUH ra30B MPU XUMHUYECKUX PEAKIUAX, MACCHI BEUIECTBA
Wi 00bE€Ma ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WU
00BEMY OHOTO M3 YyYaCTBYIOIIMX B PEAKIMU BEUIECTB, TEIJIOBOTO (-
(ekTa peakiMuu Ha OCHOBE 3aKOHOB COXpPAHEHHS MacChl BELIECTB, Mpe-
BpAIICHUs U COXPAHEHHUS SHEPTUH;

ITP 33 - myst o0y4aromuxcs ¢ OrpaHUYECHHBIMU BO3MOKHOCTSIMH 370PO-
BbsI: YMEHHE MPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AAX I0-
3HAHUS BEIECTB U XUMUYECKHUX SBJICHUI;

[P 34 - nyis cienbIX U CIa0OBUASIINX O0YYAIONIUXCS: YMEHHUE HCIIONb-
30BaTh pelbeHO TOUeUHYIO cuctemMy oOo3HadyeHui JI. bpaitns nns 3a-
MACU XUMUYECKUX (HOpMyII.

OK 07. CoxmeticTBO-
BaTh COXPAHCHUIO
OKpY’Karomien cpepl,
pecypcocOepeReHHIO,
NPUMEHSTh 3HAHUS
00 U3MEHEHUH KJIU-
Mata, PUHIHIBI Oe-
PEXKIMBOTO TIPOU3-
BOJICTBA, Y3 (HEKTUB-
HO JEHCTBOBATh B
YpE3BbIYAIHBIX CUTY-
aIusIx

ITP 1 chopMupoBaHHOCTH MPEACTABICHUH O XUMHUYECKOW COCTaBIISIO-
el eCTeCTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHUH B MIO3HAHUU SIB-
JIeHU# Tpupojsl, B (GOPMUPOBAHUH MBIIUICHUS U KYJIbTYpPbl JIUYHOCTH,
e€ (QYHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOJIUMOM IJIsI PENICHUS TPaK-
TUYECKHUX 3a7a4 U IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cpelie;

I[P 9 chopmupoBaHHOCTH YMEHHUS XapaKTepPU30BaThb WCTOUHUKH YTJe-
BOJZIOPOJHOTO ChIPbsl (HE(PTH, MPUPOAHBIN T'a3, Yrojib), CIOCOOBI UX Iie-
pepabOoTKH U MPaKTUYECKOE MPUMEHEHHE IPOAYKTOB MepepaboTKu;

ITP 15 - chopMupoBaHHOCTH YMEHHI COOIIOAATH MpaBHJIa YKOJIOTHYE-
CKHU LIeJ1ecoo0pa3Horo MoBeAeHUS B OBITY M TPYAOBOM NEATEIHHOCTH B
LEJISIX COXPAaHEHUsl CBOErO 3JJ0pOBbSl U OKpY’Karollled NMPUPOIAHON cpe-
JIbl, OCO3HABAaTh OMACHOCTh BO3JICHCTBUSI Ha KUBbIE OPraHU3MbI OIIpee-
JEHHBIX OPraHUYECKUX BEMIECTB, MOHMMAas cmbicia nokaszarens [1/K,
MOSICHATH Ha MpUMeEpax CHocOObl YMEHBIICHUS U MPEIOTBPALICHUS UX
BPEJHOI0 BO3/ICHCTBUS Ha OpraHU3M YEJIOBEKa;

I1P 31 - chopMuUpOBaHHOCTh YMEHUH MJIAHUPOBATH U BBIIOIHATH XUMH-
YECKUI SKCIIEPUMEHT (pa3joKeHUE MNEepOKCHIa BOAOPOJA B IMPUCYT-
CTBUHU KaTallU3aTopa, ONpPEAEIICHHE CPeAbl PACTBOPOB BEIIECTB C MOMO-
IIBI0 YHUBEPCATHHOTO MHAMKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA
CKOPOCTh XMMHUYECKOHN peaKIliy, peakllui HOHHOTO OOMeHa, KaueCTBEH-
HBIE PEaKIUu Ha cyib(par-, KapOOHAT- M XJIOPUI-AHUOHBI, HA KAaTHOH
aMMOHUSI, PEIIEHUE HKCIIEPUMEHTANIBHBIX 337a4 Mo TeMaMm «MeTaylibl»
u «HemeTanmne») B COOTBETCTBHH C MPaBUIAMH TEXHUKH O€30MaCHOCTH
Mpu OOpallleHuH C BeIIeCTBaMU W JAOOPATOPHBIM OOOPYIOBAHUEM,
MIPENICTaBIATh PE3YNIbTaThl XUMHUYECKOTO IKCIIEPUMEHTa B (JOpME 3aru-
CH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKIMil U (OPMYIUPOBATH BHIBOJIBI
Ha OCHOBE 3THX PE3YJIbTATOB

ITP 32 chopmupoBaHHOCTH YMEHUN COOJIOIATh TIPABUIa SKOJOTUUECKH
11e71ecoo0pa3Horo MoBeIeHUs. B OBITY U TPYIOBOU AESITETbHOCTU B Iie-
JISIX COXPAHEHHUS CBOETO 3J0POBbsSI M OKPY)KAIOIIEeW MPUPOJHOU Cpenbl,
0CO3HaBaTh OMAaCHOCTh BO3/IEUCTBUS Ha JKHUBbIE OPraHU3MBbI ONPEICIIEH-
HBIX BEILECTB, MOHMMAas cMbici nokazarens 11K, moscHaTe Ha npume-
pax crmocoObl YMEHBIICHUS U MPEIOTBPAIEHUS MX BPEIHOTO BO3JCH-
CTBUS HA OPraHU3M YeJIoBeKa

1.4. Kosin4ecTBO 4acOB HA OCBOEHHE MPOrpPaMMbl Y4eOHOI'0 NpeaMeTa:
00BeM 00pa3oBaTeIbHOM MPOrPaMMEI -7/2 4aca, B TOM YHUCIIE:
BO B3aWMOJICHCTBHH C TIpEIo/IaBaresieM -72 Jaca.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI y4eOHO#l padoThl

Buna yueOHoii padoThl Kon-Bo | O6bem
4acoB
O6beM 00pa3oBaTeIbHOW MPOrpaMmbl (BCero) 72
YueOHasi HAarpy3Ka BO B3aUMO/IeliCTBHHU ¢ TMpenojgaBaTeieM 72
(Bcero))
B TOM YHUCJIC:
TEOPETHYECKOE 00yUeHre 26
MIPAKTUYECKHUE 3aHATHUS 46

71a00paTOPHBIE 3aHATHS

KOHTPOJIbHBIE paOOTHI

mud. 3a4er

9K3aMCH

HUmoeosas ammecmayus 6 hopme ougghepenyuposannozo 3auema
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2.2. TemaTuyeckuii NJIaH U cojep:kaHue yueoHoro npeanmera XUMMUS

HaunmeHnoBaHue pasae- Coaeprxanue yueOHOro MaTepuasa, JjadopaTopHble M NPpaKTHYeCKHe padoThI O0bem Kot
JIOB M TeM 4acos IpeMETHBIX
pe3ynbTaToB,
(hopMHIpOBaHHIO
KOTOPBIX CII0C00-
CTBYCT 3JICMCHT
MPOTPAMMBI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYECKOH XUMHH 4
Copaep:xkaHne y4eOHOTr0o MaTepuajia 2
1 |IIpeamer opranmveckoii xumuu. Teopusi crpoeHusi opranuvecknx coennnennii A.M. BytJie- 2 [1P1, ITP2, I1P3,
1.1 Hpeamer oprauu- poBa. BO3HUKHOBEHUE, pa3BUTHE U 3HAYCHNE OPTaHUYECKON XMMUH B ITOJIy4EHUH HOBBIX BELIECTB [1P6, TIP7,
yeckoii xumumn. Teo- u MatepuanoB. CTpyKTypHbIe GOpMYIIbl OpraHMYECKHUX BeliecTB. [ omomnorus, nzomepus. Xumude- ITP11, ITP12,
PHSI CTPOEHHSI Opra- CKasl CBSI3b B OPraHUYECKUX COCIMHEHUSIX: KpPAaTHBIE CBS3H, G- U M-CBs3H. [IpencraBinenue o kiac- I1P13
HUYECKHX COeIdHeHHuii cuuKaluy OpraHMYecKux BemecTB. HoMeHkIIaTypa opraHnyecKkux COeIMHEHUH (cucTeMaTrye-
A.M. Bytieposa CKasl) U TPUBUAJIbHBIC HA3BAHUS BAKHEHIITNX MPEACTABUTENICH KJIACCOB OPraHMYECKUX BEIIECTB.
IIpakTHYeckne 3aHATHS
1 |MoaenupoBaHHe MOJIEKYJI OPraHHMYeCKHUX BeleCTB (COCTABICHUE MIAPOCTEPKHEBBIX MOJIETIeH 2
MOJIEKYJT)
Paszjen 2. YriieBoaopoasbl 12
Coaep:xanue yueOHOro MaTepuasa 2
2.1. TIpe/iebHbIe yI- 1 |IIpenenbHbie yr.JIeBomipO)]Ll — aJIKaHbI. AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN P/, 2 I1P3, ITP4, I1P5,
JEBOOPOIBI — ATKAHBI MertaH 1 3TaH — MPOCTEHIINE MPEICTABUTEIN ATKAHOB: COCTaB, XMMHUYECKOE CTPOCHUE, (pU3HUe- I1P8, ITP10,
CKH€ U XUMUYECKHE CBOMCTBA (peakluy 3aMeIeHHs U TOPEHHS ), HaXOXACHNE B IPUPOJIEe, MOTyde- [1P12, ITP13

HUC U IPUMCHCHUC
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Conep:xanue yueOHOro MaTepuaJia

2.2 HenpeneabHble yr-
JIEBOJOPO/IbI: AJKEHBI,
aJIKaJHeHbl, ATKHHbI

1

HenpeneabHsblie yriieBoAOPOAbI: AJIKEHbI, aTKaAHEeHbl, AJIKHHbI. AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTMUECKUHN Psil. DTUIIEH — POCTEUILINI PEACTaBUTENb AJIKEHOB: COCTAaB, XMMHUECKOE CTPO-
eHue, pusnveckre U XMMUYECKHe CBOMCTBA (peaKkIui THAPUPOBAaHUS, TaIOTEHUPOBAHUS, THIpaTa-
LIMH, OKUCIICHUS U ITOJIMMEPU3ALMH) HaXOKICHUE B IPUPOJIE, TIOJIyUEHUE U IPUMEHEHHE.
Ankanuensl: OyragueH-1,3 1 MetunOyraaueH-1,3, XuMHYEeCKOe CTPOCHHE, pEaKIIUs oJIMMepHr3a-
LIMY, IPUMEHEHME (1)1 CUHTE3a IPUPOIHOTO U CUHTETUUECKOIO KayuyKa U PEe3UHBI).

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUA psi. ALETHIIEH — MPOCTEUIINI pe-
CTaBHUTENb AJIKMHOB: COCTaB, XUMHUYECKOE CTPOEHUE, (PU3nYecKre 1 XUMUIECKHE CBOMCTBA (peak-
WU TUIPUPOBAHMSI, TAIOTEHUPOBAHUS, THIPATALIUY TOPEHHUSI ), HAXO0XKJIEHUE B IPUPO/IE, MOTy4e-
HUE U IPUMEHEHHE

IIp

AKTHYECKHUEC 3aHATUA

Honyqe}me ITWJICHA H U3YICHHUE €10 CBOMCTB

PemeHue pacuéTHbIX 3a1a4 (onpenesieHre MOJIEKYISIPHON (GOPMYJIbl OPraHUYECKOTO BEIIECTBA
110 MaCCOBBIM JIOJISIM ATOMOB XUMHUYECKUX JJIEMEHTOB)

I1P3, TIP4, 11P5,
I1P8, I1IP10,
I1P12, ITP13

IIp

AKTHYECKHUEC 3aHATHUA

2.3 ApomaTuyeckue
yIJ1€BOA0POAbI

CocTaB/ieHHe yPaBHEHHUI peakuuii, HITIOCTPUPYIOIHNX N'eHETHYECKYIO CBSA3b YIJIEBOJ0PO/A0B
(ApeHbl: O€H30II ¥ TOIYOII, COCTAaB, XUMHUYECKOE CTPOCHUE MOJICKYJI, PU3UYECKHE U XUMHUICCKHE
CBOICTBa (peakuy raJoreHMpoBaHUs U HUTPOBAHUS ), IOJIyYeHHE U IpUMeHeHue. Biusaue 6eH-
30J1a HA OPraHu3M 4esioBeka. [ eHeTHuecKas CBs3b YIIIeBOI0POJIOB)

TIP3, [TP4, TIP3,
TIPS, TIP10,
P12, TIP13

ITp

AKTHYECCKHUEC 3aHATHUA

2.4 Ilpupoansbie uc-
TOYHUKH YTIJIeBOAOPO-
JA0B M UX nepepadoTka

N3yuenue cniocoooB nepepadorku nedpru ([Ipuponusiii ras. [TonyrHeie HedTsHbIE ra3el. HedTh
u e€ npoucxoxaenue. Criocodsl nepepaboTku HeTH: MeperoHKa, KPeKUHT (TEpMUYECKUN, KaTalu-
tudeckuil). [Ipoaykrsl nepepaboTku HEPTH, UX MPUMEHEHHUE B IPOMBIIIIEHHOCTH U B ObITY. Ka-
MEHHBIH YTOJb U MPOAYKTHI €ro MepepaboTKH)

TP9, ITP14,
P15

Pa3nen 3. Kucaopoacon

€pKalme OPrauHuvdIeCKue COCAMHECHUA

14

Conep:xanue yueOHOro MaTepuaJa

3.1 Cnuptsl. PeHon

1

Cnuptbl. @enod. [IpenenbHbie 0JHOATOMHBIE CIIUPTHI: METAHOJI M 3TAHOJI, XUMUYECKOE CTPOEHUE,
du3nueckre 1 XMMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMU METAJUIaMH, FaJIOTEHOBOIOPOIaMH,
ropeHue), npuMeHenue. Bonopoanas cBsa3bs. du3nonornueckoe AecTBUEe MEeTaHOJIa U dTaHOJIa Ha
OpraHM3M 4ejaoBeKa. MHOTOaTOMHBIE CIIUPTHI: ATHJIEHIJIMKOJb U TNIMLIEPUH, XMMUUECKOE CTPOE-
HUC, (I)I/ISI/I‘-IeCKI/Ie M XUMHYECKHE CBOMCTBA (BSaHMOJIeﬁCTBI/Ie CO IICJIOYHBIMHU METAJlJIaMU, Kaue-
CTBEHHAsl peaklisi HA MHOTOATOMHBIE CIIUPTHI). PHU3HOIOTHYecKOoe IeHCTBIE HA OPraHU3M Yello-

TIPS, TIPS,

TP10, TIP11,
TIP12, TIP13,
TIP14, TIP15
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Beka. [Ipumenenue rnunepuna u stuneHraukons. ®enon. CTpoeHne MoJIeKyIbl, PU3NYECKUE U
XUMHYecKHe cBoiicTBa Genona. TokcuunocTs eHona, ero Gpu3nonornyeckoe aeiicTBre Ha opra-
HU3M yenoBeka. [Ipumenenue gpenomna

HpaRTn'{ecmle 3aHATHUSA

1

N3ydyenne XuMH4eCKNX CBOMCTB CIMPTOB U (PEHOJIOB

3.2 Aasaernabl. Kap-
0OHOBLIE KHCJIOTHI.
CJi10:xxHbIE 3PUPBI

Conep:xanue yueOHOro MaTepuaJia

1

Aabaernabl. Kapoonosbie kuciaoTbl. Ciioxknbie 3GupbI. Abaeruasl: GopMaabIeTuI 1 ale-
TaNbJACTH/I, XHMHUECKOE CTPOCHUE, PU3NICCKUE M XUMUYECKHIE CBONCTBA (PEaKIMU OKUCIICHUS U
BOCCTaHOBJICHHSI, KAYECTBEHHBIE PEAKIINH ), TIOJydeHHE U TpuMeHeHrne. O THOOCHOBHBIE TIPE/IeIb-
HBbIC KAPOOHOBBIC KHCIIOTHI: YKCYCHAs! KUCIIOTa, XHMUYECKOE CTPOCHHE, (PU3NIECKHE U XUMHUECKUE
cBoiicTBa (001IMEe CBOKWCTBA KUCIIOT, peakuus dTepudukaimm), noaydyeHue u npumernenue. Crea-
PYHOBAS U OJICMHOBAsI KUCTIOTHI KaK MPEICTaBUTENIN BHICIIUX KAPOOHOBBIX KUCIOT. MbLIa KaK COJIA
BBICHIMX KapOOHOBBIX KHCIIOT, X Moroiiee AciicTBre. CiokHbIe 23(UPBI KaK MPOU3BOIHBIC KapOo-
HOBBIX KUCJIOT. [ uaponu3 cioxHbIX 3GupoB. JKUphl Kak MPOU3BOIHBIC TIIMIICPUHA U BBICIIHX Kap-
OOHOBBIX KUCIOT. [ MApOIIN3 )KHPOB

NN DN

HpaKanecmle 3aHATHUSA

Pac4érpl Mo ypaBHEHHAM XUMHYECKUX PeaKIui

H3yuyeHnne cBOWCTB pacTBOpa YKCYCHOM KHCJIO0THI

I1PS, TIPS,

I1P10, ITP11,
I1P12, ITP13,
I1P14, ITP15

3.3 YrieBoanl

Conep:xanue yueOHOro MaTepuaJa

Yraesoabl. Coctas, KnaccupUKaIys yrieBoaoB (MOHO-, TU- U Toaucaxapusl). [toko3a — mpo-
CTeHIINK MOHOCaXapua: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbl, (PM3MUECKHUE U XUMUYECKHE CBOWCTBA
IJIIOKO3bI (B3auMozieiicTBre ¢ ruapokcuoM Menu(1l), okucnenne aMmMuadHbIM pacTBOPOM OKCH/IA
cepebpa(l), BocctanoBieHue, OpOKEHHUE TITIOKO3bI), HAXOXKIEHUE B IPUPO/IE, MPUMEHEHHE TITIOKO-
3bl, OMOJIOTMYECKas pOJIb B JKU3HEAEATEIILHOCTH Opranusma yenoneka. @orocunte3. @pykrTo3a Kak
u3omep rimoko3sl. Caxapo3a — IpeACcTaBUTENb AUCaXapyuI0B, THIPOJIN3 CaXapo3bl, HAXO0XK/JCHHUE B
NpUpoJie U MpuMeHeHne. Kpaxmai u 1eunoso3a Kak MpupoTHbIE TIOMMEPHI: CTPOSHHE KpaxMaia
U 1IeJUTIONI03bI, (PU3MUYecKre U XUMUYECKHEe CBOMCTBA KpaxMaina (THAPOJIN3, KaueCTBEHHAs peaKIus
C MOJIOM).

NN NN D

IIp

AKTHYECCKHUEC 3aHATUA

Onpenenenue MoJIEKyJIAPHOH (pOPMYJIbI OPraHUYECKOI0 BeleCTBA M0 MACCOBBIM /10JISIM
aTOMOB XMMHYECKHMX JIEMEHTOB H 110 Macce (00beMy) IPOAYKTOB CrOPaHMs

TIPS, 1P,

TP10, TIP11,
TP12, TIP13,
TP14, TIP15
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Pa3znen 4. A30Tc0uep>xamne OpPraHn4eCKMue COCANHCHUSA

4.1 AMUHBI. AMHHO-
KHCJO0TEI. Beakn

ITp

AKTHYECCKHUEC 3aHATHUA

1

AMHHBI. AMHHOKHCJIOTBI. BeJIKH (BBIITOJHEHHE OIBITOB, XapaKTEPU3YIOIINX XUMHUYECKHE CBOM-
CTBa aMHHOKHCIIOT U OCIIKOB)

AMWHBL: METHJIAMHH — MIPOCTEHIIHIA TIPEICTABUTE]Ih AMUHOB: COCTaB, XMMHUYECKOE CTpOoeHuE, (u-
3UYECKUE U XMMUYECKUE CBOMCTBA (PEaKuu ¢ KUCIOTaMU U TOPEHUS ), HAX0XK/ICHUE B IIPUPOJIE.
AMHHOKHCIIOTHI Kak aM(pOTepHbIC OpraHuuecKre coenuHeHus1. Pu3nyeckue U XuMHUYECKHEe CBOM-
CTBa aMUHOKHCJIOT (Ha MpUMepe MIniMHa). bruonorunueckoe 3HaueHne aMuHOKKCIOT. CHHTE3 TeT-
THI0B. belku kak npupojHbie monumepsl. [lepBruuHas, BTopuyHas U TPETUYHASI CTPYKTypa OEIIKOB.
XVMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYPAIlMs, KAUECTBCHHBIC PEAKITNH Ha OCITKH.

ITP5, TIPS,
[1P11, I1P12,
I1P13, I1P14,

P15

Paspgea. S. BeicokoMoieKy/JIsipHbIe COeIUHECHUSA

5.1. Illlactmaccsnl. Ka-
yuyku. Bosiokna

Conep:xanue yueOHOro MaTepuaJia

1

IlnacTmaccel. Kayuykn. Boiokna

Ip

AKTHYECCKHUC 3aHATHA

1

Pacno3snaBanme miacTMace ¥ BOJIOKOH 110 X XapaKTePHbIM CBOiiCTBaM

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED, MTOJIUMED, CTPYKTYP-
HOE 3BEHO, CTEIICHb ITOJINMEPU3ALUH, CPEAHSIS MOJIEKYIIsipHas Macca. OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOoJIMMEepH3als 1 nonukonaeHcamus. [Inacrmaccsl (rmonu-
STUJIEH, TIOJMIIPOIUIIEH, TOJIMBUHIIXJIOPU, TOIUCTUPOIT). HaTypanbHbBIN U CHHTETHYECKHE Kay-
yykH (OyTaleHOBbIH, XJIOPOIIPEHOBBII U N30IPEHOBBIN). BoslokHa: HaTypalibHbIE (XJIOMNOK,
IEPCTh, IMIENK), HICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHUECKUE (KAallPOH U JIaB-

caH).

NN NN D

Pa3nen 6. Teopernueckue 0CHOBbI XUMHH

14

T1P2, [1P3, T1P4,
TP14, TIP15

6.1 CTpoeHue aTomMoOB.
IHepuoguyeckuii 3aK0H
u [lepuoguyeckas cu-
cTeMa XMMH4YeCKHUX
sjemenToB .. MeH-
AejeeBa

Conep:xaHue y4eOHOro MaTepuaJia

Crtpoenue atomoB. Ilepnoanyeckuii 3axkon u [lepuoguyeckas cucreMa XUMHYECKHUX 3J1eMEH-
ToB .. MenaeseeBa. Xumuueckuid 3neMeHT. Atom. CocTaB aTomMa, U30TOIbI. DJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUE YPOBHHU, MTOTypOBHU. ATOMHBIC OpOUTANH, S-, P-, d-, f-371eMEHTHI.
OcobeHHOCTH pacipeiesieHUs SJIEKTPOHOB MO OpOUTAJISIM B aTOMaX MaJIbIX W OOJIBIIIUX TIEPHOJIOB.
DnekTpoHHas KoHburypanus aromoB. [leproandeckunii 3axon u [lepuoamueckas cucteMa XuMude-
ckux snemeHToB []. 1. MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u [lepuoanueckoit cucTemsl
XUMHUYECKHUX AJIEMEHTOB C COBPEMEHHON TEOPUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB MO TPYIIIAM U

Nnepruoaam. 3HadeHue NEpUOANYICCKOr0 3aKOHA U CUCTECMbI XUMHWYCCKUX 3JICMCHTOB I[I/I Mengene-

I1P16, ITP21,
[1P22
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€Ba B Pa3BUTUU HAYKHU.

Ip

AKTHYECCKHUEC 3aHATHHA

N3y4veHnune 3aKOHOMEPHOCTEH U3MEHEHHSI CBOICTB XUMHMYECKHUX 3JIEMEHTOB M 00pa3yeMbIX
MMM NPOCTHIX H CJI0KHBIX BelIeCTB M0 rPYNINaM U Iepuoaam

6.2 CTpoenue Bee-
cTBa. MHorooopasue
BellecTB

Conep:kanue y4eOHOIro MaTepuaa

Crpoenne BemectBa. MHoroodpasue BemecTB. XuMuueckast cBsi3b. Bupl (KoBaJIeHTHas HEIO-
JSIpHAs U NOJIIpHAs, MOHHAS, METAJNINYECKas) U MeXaHU3Mbl 00pa30BaHUs XUMHUECKON CBSA3U
(oOMeHHBIN M TOHOPHO [ JakienTopHelid). Bogopoanas cBs3b. BaneHTHOCTB. DIEKTpOOTpUIIATEb-
HocTh. CreneHb okucnenus. Katnonsl v aHnoHbI. BeliecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHMS. 3aKOH IOCTOSIHCTBA COCTAaBa BELIECTBA. TUIbI KPUCTAJUIMYECKUX PEIIETOK U CBOKWCTBA
BeecTB. [lonsTue o aucnepcHsIx cuctemax. MctiuHHble pacTBOphl. KomuecTBEHHbIE XapaKTepH-
CTHKH PacTBOPOB (MaccoBasi 0l BEIIecTBa B pacTBope). Kitaccnpukanys HeopraHu4ecKux co-
enuHeHni. HoMeHk1aTypa HeopraHu4eckux BEILeCTB

Ip

AKTHYECCKHUC 3aHATHHA

1

Pacuersl ¢ HCNI0JIL30BAHUEM MOHSATHA «MacCCOBas 10J1s1 PACTBOPCHHOI0 BelIieCTBA)»

I1P17, ITP18,
I1P19, ITP20,
ITP30

6.3 Xumnueckmue pe-
aKuuu

Conep:xanue yueOHOro MaTepuaJia

1

XuMmnuyeckue peakunu. Kimaccupukamnus XUMHYECKUX pEeaKIMil B HEOPraHUYECKON M OpraHuye-
CKOM XMMUU. 3aKOH COXPAaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBPAIICHUS YIHEPTUU TTPU
XUMHYECKHX peakiusix. CKOPOCTh peakInu, €€ 3aBUCUMOCTb OT pa3Iuy4HbIX (hakTopoB. OOpaTu-
MBbI€ peakiuu. XuMudeckoe papHoBecue. MakTopsl, BAUSIONINE HA COCTOSTHUE XUMHYECKOTO PaB-
Hosecwusl. [Ipunmun Jle [llarense. DnexkTponutndeckas nucconnanus. CUIbHBIEC U Ca0bIe AJIEK-
TponuThl. Cpea BOJHBIX PAaCTBOPOB BEIIECTB: KMCas, HEUTpasibHasl, menouHas. BogopoaHslii mo-
kazarens (pH) pacTBopa. Peakiiuu HOHHOTO OOMEHA B OpraHU4eCKONH U HEOPTaHUYECKOM XUMHUH.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIEC peakiuu. [[oHATHE 00 3JIeKTpOIH3e PACIIaBOB U PACTBOPOB
coseit. [Ipumenenue anexrponusa.

NN DNDN

Ip

AKTHYECCKHUEC 3aHATUSA

HN3yyeHue BIUSAHUS PA3JMYHBIX (AKTOPOB HA CKOPOCTH XMMUYECKOH peakiuu (BbINOJIHEHHe
ONBITOB, pellleHNe 32/1a4)

Pemenune PACYECTHBIX 3a4a4 M0 YPABHCHUAM XUMHYECCKUX pealclmi/i, B TOM YHCJI€ TEPMOXH-
MHYeCKHe PacuéThl

T1P23, T1P24,
T1P25, TIP26,
T1P27, TIP28,
TP31

Paznean 7. Heopranuueckasi Xumusi

7.1 MeTajLiibl

Conep:xanue yueOHOro MaTepuaia

1

MeTtasibl. [Tonoxenue meramios B [lepuoanueckoii cucremMe XUMHUECKUX 31eMeHTOB. Oco0eH-

TIP20, TTP22,
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HOCTHU CTPOEHUS 3JIEKTPOHHBIX 000JI04€K aTOMOB MeTaioB. O0uie Gpunueckre CBONCTBA MeTall-
n0B. [IpumMeHenne MeTasioB B OBITY, IPUPOJIE U TeXHUKe. CIutaBbl METAJUIOB. DIIEKTPOXUMUYE-
CKUU psiji HanpsbKeHUH MeTaiioB. Ob1ue crnocoObl moaydeHus MetamioB. Kopposus MeTasios.
Crioco6pbI 3a1uTHl OT KOppo3uu. O0Ias XxapakTeprucTUKa METAIOB IIaBHBIX moarpymi (IA-
rpymma, I[IA-rpymnma) [Tepuoandeckoil CHCTEMbl XUMHUYECKUX 3JIEMEHTOB. ATTIOMUHHN. AMdoTep-
HbIE CBOMCTBA OKCHJIAa ¥ THAPOKcHIa amroMuHus. OO0I1as XapakTepUCTUKA METAJUIOB ITOOOYHBIX
noarpynn (b-rpynm) [leprnoauueckoi cuCTeMbl XUMUYECKUX 3JIEMEHTOB: Me/lb, LINHK, XPOM, JKeJle-
30. Baxxneiinie coeiuHeHUsI METaIOB (OKCUIbI, TUAPOKCHIBI, COJIN).

ITp

AKTHYECKHUEC 3aHATHA

Pemenue IKCHICPUMEHTAJIILHBIX 3a/1a4 IO TEME «MeTaLiibD».

Pacuérbl macchl (00beMa, KOJIMYECTBA BelleCTBA) MPOAYKTA PeaAKIUM, €CJIU OIHO U3 BellecTB
JaHO B BHJ/Ie PACTBOPA ¢ onpe/iejeHHOH MacCOBOM /10J1eil PACTBOPEHHOI0 BellleCTBa

I1P23, ITP31

7.2. HemeTaLibl

Coaep:xanue yueOHOro MaTepuaJa

1

Hewmeramnsl. [Tonoxenne HemeramioB B [leproanyeckoil cuctreMe XUMUYECKUX 3yieMeHToB J1.1.
MenpeneeBa 1 0COOEHHOCTU CTpOeHUS aTOMOB. DU3HUECKHe CBOIICTBA HEMETAIIOB. AJUIOTPOIHUS
HEMETAJUIOB (Ha MpUMepe KUCIIOpoaa, cephl, pochopa u yriepona).

XUMHYECKUE CBOWCTBA BKHEHIIINX HEMETAJUIOB (TalOreHOB, Cephl, a30Ta, Gpocdopa, yriepona u
kpeMuusi). Okcuabl HeMeTauioB. Kucnopoacoaepskamue kucinoTsl. Bogopoansie coeiMHeHUS He-
METAaJIJIOB.

Ip

AKTHYECCKHUEC 3aHATUSA

Pemenue IKCIICPUMECHTAJBHBIX 3a/{a4 110 TEME «HemeTanab».

PacuéTbl Macchl BelieCTBa MJIN 00beMa razoB 1o N3BECTHOMY KOJIHYECTBY BE€IIECTBA, Macce
NJIN 061)eMy OJHOI'0 U3 YIYACTBYHOIIUX B PCAKIIUH BCIICCTB,

Pacyernl Macchl (00beMa, KOJIMYECTBA BELIECTBA) NPOAYKTOB PeaKIUH, €CJIH OHO U3 Be-
1eCTB HMeeT NPUMecH

[1P20, I1P22,
[1P23, I1P31,
[1P32

7.3 CBs13b HEOPraHHu-
YECKHUX U OpraHmn4ie-
CKHUX BellecTB

Ilp

AKTHYECCKHUEC 3aHATUSA

CocraBiieHue ypaBHeHUI peakuuii, HIJIOCTPUPYIOIIUX FeHeTHYECKYI0 CBSI3b HeOpraHuye-
CKHMX H OPraHHYeCKHX BellecTB

(Heopranuueckue u opraHndeckue KUcIoTsl. Heopranndeckue u opraHM4eckre OCHOBaHUS. AM-
(doTepHbIe HEOPraHUYECKUE U OpraHndYecKue coeAMHeHus. [ eHeTnuecKkas cBsi3b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB)

I1P23

Paszgea 8. Xumus u :KM3Hb

8.1 Xumusg u ’Ku3Hb

IIp

AKTHYECCKHUEC 3aHATUA

TIP14, TTP15,
T1P32
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1 |XuMmus ¥ )KM3Hb: BBIIIOJHEHNE KPATKOCPOUHBIX IPOEKTOB O POJIM XMMHHU B )KU3HU

Posib xuMum B oO6ecrieueHIH SKOJIOTHYECKOH, YHEPTeTHUECKOM 1 MUIIEBON 0€30MaCHOCTH, pa3BH-
TUU MeIUIUHEL [IoHATHE 0 HAyYHBIX METO/axX MO3HAHMS BEIECTB U XUMUYECKUX peakuuil. [Ipen-
CTaBJICHHsI 00 OOIMIMX HAYYHBIX MPUHIUINAX TPOMBIIIJICHHOTO MMOJIyYeHHs BAKHEUIITNX BEIIECTB (Ha
IpHUMepax NMPOU3BOACTBAa AMMHUAKA, CEPHON KUCIIOThI, METAHOJIA).

2 |bbpITOBasi XMMHYeCKasi PAMOTHOCTh: COCTABIICHHE TTAMITOK O 0€30MIaCHOM OOpAICHUH C BeIlle-
CTBaMH B OBITY.

YenoBek B MUpE BELIECTB, MATEPHAIIOB U XUMUYECKUX PEAKLIMI: XUMHUSI U 3J0POBbE YEIOBEKA;
IpaBHJia UCTIOJIH30BAHUS JIEKAPCTBEHHBIX MpPENapaToB; MpaBuiia 0€30MacHOr0 UCIOIb30BAHUS Mpe-
napaToB ObBITOBOM XMMHUHU B MIOBCEIHEBHOM JKU3HMU.

Ilpomesccymounasn
ammecmayus

JubdepeHnrpoBaHHbIN 3a4eT

BCEI'O:

72
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3. YCJIOBUS PEAJIM3AIIMU TPOT'PAMMBI YYEBHOT'O ITPE/IMETA
3.1. TpeboBaHMsA K MMHUMAJIbHOMY MaTePHAJBHO-TEXHHYECKOMY 00ecneYyeHH 0

Jnst  peanusanuu MporpaMMbl  ydeOHOrO IpeiaMeTa IPeAyCMOTPEHBI  CIEIYyOLIHe
CreUaIbHbIC TOMEICHHUSI.
Kabuner mns teoperudeckoro ooyuenus (kabuuner 236, yueOHbIil kopryc Ne 1). VueOnas
ayUTOpHs NpeTHa3HaYeHa JUIs IIPOBECHHS TEOPETHUECKUX 3aHATHH, TEKYIIIETr0 U UTOTOBOTO KOH-
TPOJIAL.

Oo6opynoBanune y4eOHOro KabuHeTa
Jlocka knaccHas-2,
Kadempa-1,

Kpecno ayautopnoe-74,

Cron ansa npenonasarens-1,
Cron-napra-15,

Cryn nns nmpenonasarens-1,

ouhkwdE

Y4yeOHO-HATIAAHEIEC IOCOOUS
1. Tlepuoauueckas cuCTeMa XUMHUYECKUX JIEMEHTOB
2. Tabmuma pacTBOPUMOCTH

TexHuuyeckue cpeacTBa 00yueHuUst
1. DKpaH HaCTeHHbIN-1.
2. IIpoextop ACER X128H-1.

Kabuner Xumuu u buonorun (kadunet 412, yueOHbiii kopiyc Ne 1). YueOHas ayauropust
npeaHa3HayeHa JUisl IPOBEICHUS IPAKTUUECKUX 3aHATUH.

Oo0opynoBanue yueOHOro kabnnera
7. Jlocka kiaccHasi-2,
8. Kadenpa-1,
9. Kpecno aymuropHoe-74,
10. Cron mst mpenongaBatens-1,
11. Cron-napra-15,
12. Cryn nns npenogaBatens-1,

Y4eOHO-HarIsAIHbIE MIOCOOUS
3. Tlepmomuyeckasi cicreMa XUMHUYECKUX DIIEMEHTOB
4. Tabnuua pacTBOPUMOCTH

Texnuveckue cpeacTBa 00y4eHus
3. DKpaH HaCTCHHBIN-1.
4.  TIpoextop ACER X128H-1.

JlabopaTopusi EcrectBeHHO-Hay4YHOro npoduias (kaduner 101, y4eOHbIH KOpmyc
Ne 1). Yuebnas aymuTopus mpeaHa3HaueHa JIsl TPOBEICHHS MPAKTHICCKUX 3aHSATHIMA.
udposas nadopatopust no xumuu (0a30BbIi YpoBEHb) - 6
[Mudposas madboparopus o ouonoruu (6a30BBI YPOBCHB) - 6
VY4ebHo-HccIe0BaTeNNbeKas 1adopaTopus OMOCUTHAIOB U HEMPOTEXHOJIOTHil- 6
JlaboparopHoe 000pyI0BaHKE IT0 XUMHUHU-6
Ammapar Kumnma - 1

okrwdPE
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Onunuapt - 1

bans komOuHupoBaHHas naboparopHas- 1

MarnuTHas Memanka- 1

9. Crepuu3zaTop [uis 1a00paTOpHOM MOCYIbI BO3IYITHBIN- 1
10. KommnekT u3nenuit u3 kepamuku, Gpapdopa u dasuca-6
11. Muxkpockonsl nudpoBeie - 6

12.TIpobupxka - 40

13.Jlozarop i 1 - 4

14. To3atop tun 2 - 4

15.Jlo3arop tun 3 - 4

16.Ha6op npobupox - 6

17.Yama kpucTayuiM3aiioHHas - 3

18.Kommiekt MepHBIX K010 - 6

19.Hoyt0Oyxk - 9

20.MHuoro¢dyHKIHOHAIBHOE ycTpoiicTBO (MDY) -1
21.Kommerotep 15-9400/8GB/240GB SSD Win 10/LCD 23.8-3
22.Buneokamepa Panasonic HC-V770 uepnsrii-1

o N

23.Cnukepdon YALINK CP700 with dongle Teams, USB, Bluetooth, BcTpoennas 6arapes,

2 BcTp MuKpodoHa-1

JJ1s1 caMOCTOSATEIbHOM PadoThl 00YUAIOIIUXCH UMEETCSl YUTAIBHBIN 3aJ1 (MearaTeKa) ¢ BhIXO-
oM B ceTh uHTepHeT (Aya. 111 yueOunsbrit kopmyc Nel).

1.

OobopynoBanmue:
1.1. Konuentpartop D-Link 16-port,
1.2. Cepsep Fujitsu RX100S7,
1.3. Konuposanehsiii annapar Canon ir2520 (popmar A3),
1.4. ITpunTep nazepusiii Kyocera FS-1120DN,
1.5. IlpuHTEp LIBETHOM,
1.6. MonwuTop 19" LCD LGM-W1934S BN (5 mit.),
1.7. Monutop ASUS 17" LCD (1 mt.),
1.8. MounuTop 19” topview A1981WXx (4mit.)
1.9. Cucremnsiii 6510k Intel Celeron 430 (7 mir.),
1.10. Cucremusrii 6510k Intel Celeron 430 1800/ DIMM 1Gb/HDD 160Ghb,
1.11. Cucremnsiii 010k Intel Core i5 4096, 500Gb DVD-RW,
1.12. CtoJibl KOMITBIOTEPHBIE,
1.13. Ctonbl KOMIBIOTEPHBIE YTTIOBBIE C TYMOAMH,
1.14. Crynbs, mkad,
1.15. Cremnax i1t JUCKOB.
IIporpammHoe oGecnieueHue:
2.1. Microsoft Windows 7,
2.2. Microsoft Office 2007,
2.3. Lazarus,
2.4. ABC Pascal,
2.5. Microsoft Visual Studio Express,
2.6. FreePascal,
2.7. FreeProlog,
2.8. NI LabView,
2.9. FreeBasic,
2.10. MySQL,
2.11. Far manager,
2.12. Mozilla Firefox
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3.2. UnopmannonHoe odecneyenne 00y4eHus
Ilepeyennb yueOHbIX H3aaHni, UHTEpHET-pecypcoB, JONOJHUTEILHON JUTEPATYPHI

Jnis peanu3anuu mporpaMmbl  OMONMMOTEYHBIH (POHA 00pa30BaTENbHON OpraHU3aALUU
UMEeT TMeYaTHbIe W/WIM 3JEKTPOHHBIE O0pa3oBaTelbHbIE M HWH()OPMALMOHHBIE PECYPCHI,
pPEKOMEHIyeMble AJIsl HCIIOIb30BaHUs B 00pa30BaTEIbHOM IIpoLiecce

OcHoBHas1 IMTepaTypa

DJIeKTPOHHBIE H3IAHUS

1. Pageuxwuii, A. M. Xumusi: 6a30BbIii ypOBEHb: TPEHHPOBOUHBIE U IPOBEPOUYHBIE
paboThl: yuyeObHOE mocoOue, pa3pabOTaHHOE B KOMIUICKTE ¢ YUYCOHHMKOM Il 00pa3oBaTEIbHBIX
OpraHu3alii, pean3yoImux 00pa30BaTebHbIEC IPOrPaMMBI CPETHETO MPOPECCHOHATBHOTO 00-
pazoBanms / A. M. Pagenkumii. — 2-¢ u3a. — Mocksa: IIpocsemenue, 2025. — 80 ¢. — ISBN
978-5-09-124962-0. — TeKcT: 31eKTPOHHBIH // DNEKTPOHHBIN pecypc HUppoBoi 0Opa3oBaTeb-
Hoit cpenpl CIIO PROFob6pa3zoBanue: [caiit]. — URL: https://profspo.ru/books/149033 (mara
obparmenusi: 07.03.2026). — Pexum goctyna: AJjisi aBTOPU3HP. MOJIb30BATEICH

2. Pymsurtuc, I'. E. Xumus: 6a30BbIil ypoBeHb: y4eOHUK Uit 00pa30BaTEIbHBIX Op-
TaHu3alui, pearu3yoXx 00pa3oBaTeIbHbIe TPOrPaMMBbl CPETHETO MPOPECCUOHANTBHOTO 00pa-
3oBanus / I'. E. Pymuruc, ®@. I'. ®enpaman. — 2-e uzn. — Mocksa: [Ipocsemenue, 2025, —
336 c. — ISBN 978-5-09-124954-5. — TekcT: 31eKTpOHHBIN // DIEeKTPOHHBIN pecypc nudpo-
Boii  oOpazoBarenmsHOil  cpenst CIIO  PROFo6pasoBanue: [carit]. = —  URL:
https://profspo.ru/books/149034 (nata obpamenus: 07.03.2026). — Pexum moctymna: ans aBTo-
pHU3Hp. IIOJIB30BATENIEH

JlonoIHUTeIbHAS JTUTEpaTypa

3. An¢unorenosa, M. B. Xumust: y4eOHUK U IPAaKTUKYM JUIS CPETHETO Tpodeccro-
HajgbHOTO OOpazoBanus / M. B. AHpunorenosa, A. B. ba6bkos, B. A. [TonkoB. — 2-¢ u3n., ucmp.
u gon. — Mocksa: M3garensctBo FOpaiit, 2026. — 291 ¢. — (IIpodeccuonanproe oOpa3oBa-

Hue). — ISBN 978-5-534-11719-6. — Tekct: anektponHslii / O6pa3oBarenbHas miaaTdopma
[Opaiir [caiiT]. — URL: https://urait.ru/bcode/585046 (nara obpamienus: 15.03.2026).

4. Huxonbsckuii, A. b. Xumus: yueOHUK M MPaKTUKyM JJIsl CpeHEro mnpodeccuo-
HabHOTO OOpaszoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ 3., epepad. u J1om. —
Mocksa: M3natensctBo IOpaiit, 2025. — 507 c. — (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-01209-5. — Tekct: anextpoHHbIi // OOpazoBatenbHas riardgopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/562271 (nara obpamienus: 15.03.2026).

S, XuMmus: yueOHUK 175 cpegHero npodeccuonanbHoro odpasosanus / FO. A. Jlebe-
nes, ['. H. ®anees, A. M. I'onybes, B. H. [llanosan ; mox obmieit penakuueii I'. H. ®aneeBa. —
3-e u31., nepepad. u qorm. — Mocksa: UznarenberBo FOpaiit, 2026. — 445 ¢. — (IIpodeccuo-
HalbHOE oOpa3oBaHue). — ISBN 978-5-534-21210-5. — Tekcr: anekrponHbIit // O6pa3zoBa-
tenpHas 1iaTdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/584524 (nara obpamienus:
15.03.2026).

HNudpopmannonnbie pecypcbl HHGOPMALHOHHO-TEJIEKOMMYHHKALMOHHON C€TH HHTEPHET
1. http://www.alhimik.ru/ - Anxumuk — mopTan 0 XUMUU
2. http://www.chemnet.ru/ - Xumudeckast ”HpOpPMaIIMOHHAS CETh
3. http:/mww.chem.msu.su/rus/elibrary/ - DnekTporHast GHOTHOTEKA 10 XUMHH
4. http:/iwww.hij.ru/ - Xypran «Xumus u sxu3sb. XXI Bek»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJJMETA

KoHTpoJib M oumeHka pe3ylbTaTOB OCBOCHHS Y4YEOHOIO MpeAMeTa OCYIIECTBISETCS
MpEeno/iaBaTesieM B MPOIECCe MPOBEICHUS MPAKTUUECKUX 3aHATUN, TECTUPOBAHUS, a TaAKXKE BbI-
MOJIHEHUS 00y4YaIOUIMMUCS MHIMBUYaIbHBIX 3aJaHUI, TPOEKTOB, UCCIEAOBAHUM.

Pe3ysabTarsl 00yyeHus
(IIpexMeTHBIE pe3yIbTATHI)

®opMbI M MeTO/IbI KOHTPOJISI i OLIEHKH pe-
3yJbTATOB 00y4YeHUsI

- ¢(hOpMHUPOBAHHOCTH NIPEJCTABICHUIN O XU-
MHYECKOM COCTaBIIAIONICH €CTECTBEH-

HO[ |Hay4YHOU KapTUHBI MUPA, POJTU XUMHUH B
MMO3HAHWUH SIBJICHUH MPUPOJIBI, B POPMHUPOBA-
HUU MBIIUICHUS U KyJIbTYPhl TUYHOCTH, €€
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOIH-
MO JJIsl pEIICHUS TPAKTUIECKUX 33729 U
JKOJOTHYECKH 000CHOBAHHOI'O OTHOILIEHHUS K
CBOEMY 37I0POBBIO M IPUPOJTHON CPEJIE;

BrinosiHeHNE NPaKTUUECKUX 3aJaHUI

- BIIQJICHUE CUCTEMON XMMHUYECKUX 3HAHU,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroliue mno-
HATUS (XUMUYECKHUI 3JIEMEHT, aTOM, DJIeK-
TpoHHAast 000JI0UKa aTOMa, MOJIEKYJIa, Ba-
JICHTHOCTb, 3JIEKTPOOTPUIIATENIbHOCTD, XH-
MHUYECKasl CBSI3b, CTPYKTYpHas opMyIia
(pa3BépHyTas u cokpamiéHHas), MoJb, MO-
JSIpHAs Macca, MOJISIPHBIN 00bEM, yriepo-
HBII CKeneT, pyHKIHOHallbHAs TPYIa, pa-
JUKaJl, U3OMCpuUs, U30MEPLI, TOMOJIOTNYC-
CKUU psiji, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIIO-
PO U a30TcoepKallue COETUHEHHS, MOHO-
Mep, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICO-
KOMOJICKYJISIPHBIE COCIMHEHHS); TEOPUU U
3aKOHBI (TEOPHs CTPOEHUSI OPTaHUYECKUX
BemectB A.M. bytiepoBa, 3ak0H coxpaHe-
HUS MacChl BEUIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUU SI3BIK XUMHHU; MUPOBO33PCH-
YeCKHe 3HaHUS, JIEKalIUe B OCHOBE MOHUMAa-
HUSA OPUIUHHOCTU U CUCTEMHOCTH XUMUYC-
CKHUX SIBJICHUH, ()aKTOJIOTMUYECKUE CBEACHUS
0 CBOMCTBAax, COCTaBe, MOJIy4eHUH U 0e3-
ONacCHOM MCMOJIb30BaHUM BaXKHEHIINX Opra-
HHUYCCKHUX BCIICCTB B 6BITy u HpaKTI/I‘ICCKOﬁ
JIEATEITbHOCTH Y€JIOBEKA;

TectupoBanue
BrinosiHeHME MHIMBUAYAJIBHBIX 3aJaHUN

- chopMUPOBAaHHOCTH YMEHHI BBISIBIISATH Xa-
PaKTEPHBIE IPU3HAKU [TOHATUH, YCTAHABIIN-
BaTh UX B3aHMOCBS3b, HCIOJIH30BaTh COOT-
BETCTBYIOILIME MOHATHSI IIPU OMIUCAHUHU CO-
CTaBa, CTPOCHUS U MPEBPAIICHUN OpraHnye-
CKHUX COCIMHEHUII;

TecTtupoBanue

- ¢hopMHPOBAHHOCTH YMEHUI UCTOIb30BaTh
XUMHYECKYIO CUMBOJIUKY JUUISl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEépHY-

[IpakTHueckoe 3aHsATHE

24



TOH, COKpaImEHHOMN) (GOPMYIT OPTaHHIECKUX
BEILECTB U YPABHECHUN XUMUYECKUX PEaK-
U1, N3rOTaBJIMBATh MOJICIH MOJIEKYJI Opra-
HUYCCKHUX BCUICCTB JIA UIUIIOCTpALlUU UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOE-
HUS;

- c(OPMHUPOBAHHOCTh YMEHUH yCTaHABIIH-
BaTh MPHUHAJIC)KHOCTh U3YYCHHBIX OpTraHu-
YECKHX BEIIECTB [0 UX COCTABY U CTPOCHUIO
K OTIpe/IeIEHHOMY KJIACCy/TpYIIe COeANHe-
HU# (YrJIEBOIOPOIBI, KUCIOPOJ U a30TCO-
JIepIKaIIne COeIMHEHUS, BBICOKOMOJIEKYIISP-
HBIC COC/IMHEHMS ), IaBaTh UM Ha3BaHUS 110
cucreMarnueckort HomeHkiarype (IUPAC),
a TaKk)Ke MPUBOUTH TPUBUAIBHBIC HA3BaHUS
OTJICTbHBIX OPTaHUYECKUX BEIIECTB (ITHIICH,
NPONWICH, allCTUJICH, STUICHTJIUKOIIb, TJIH-
1epuH, (GeHo1, popMabICT I, alleTabc-
THJI, MypaBbUHAs KUCIIOTA, YKCYCHAs! KUCIIO-
Ta, OJICMHOBAsI KHCIIOTA, CTCAPUHOBAS KUCIIO-
Ta, TJIF0K03a, PPYKTO3a, Kpaxmall, [eJUTH0II0-
3a, TJININH);

TectupoBanue
BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN

- ¢(hOpMHUPOBAHHOCTh YMEHUS OMPEICIATH
BU/JIbI XUMHYECKOM CBSI3M B OPTAHMYECKUX
coeMHEHUsIX (0IMHAPHBIE U KPATHBIC);

BrinmonHeHne MHIMBUYadbHBIX 3aJaHUN

- chOpMUPOBAHHOCTH YMEHHS IPUMEHSTh
IIOJIOKEHUS TEOPUU CTPOECHUS OPraHUYECKUX
BeuiecTB A.M. bytneposa i 00bscHEHUs
3aBHCUMOCTH CBOICTB BELIECTB OT UX COCTa-
Ba U CTPOCHHUSI; 3aKOH COXPAHEHHS MacChl
BEILIECTB;

BrinosHeHNE NpakKTUUECKHUX 3aJaHUI

- ¢(hOpMHPOBAHHOCTH YMEHUN XapaKTEPH30-
BaTh COCTaB, CTPOEHHE, (PU3NUECKUE U XH-
MHUYECKHE CBOMCTBA THITMYHBIX TIPEICTABH-
TeJel pa3INYHbIX KJIACCOB OPTraHHMUYECKHUX
BeIeCcTB (METaH, 3TaH, TUJICH, TPOITUJICH,
anetuiieH, oyranuen-1,3, metunOyranu-
enl11,3, 0Oen3oi, METAHOII, 3TAHOJI, DTH-
JICHTJIMKOJIb, TTUIEPUH, PEHOI, aleTanb/e-
TUJI, MypaBbUHAS U YKCYCHAs! KUCIIOTBI, TITO-
K032, KpaxmaJ, IeJUII0JI03a, aMUHOYKCYCHAas
KHCJI0TA), HJUTFOCTPUPOBATH TCHETUYCCKYIO
CBSI3b MKy HUMHU YPaBHEHUSIMU COOTBET-
CTBYIOIIIUX XUMHYECKUX PEAKIIU C HCITONb-
30BaHHUEM CTPYKTYPHBIX (HOPMYIT;

BrinosiHeHNE TPaKTUYECKHUX 3aJaHUI

- ¢(hOpMHPOBAHHOCTh YMEHHUS XapaKTepH30-
BaTh UCTOYHUKHU YIJIEBOJOPOIHOTO ChIPbs
(HedTb, MPUPOHBIIA ra3, yrojb), CIOCOObI UX
nepepabOTKU U MPaKTHUECKOE IPUMEHEHNE
POJYKTOB NEpepaboTKu;

TecTtupoBanue

- ¢hopMHPOBAaHHOCTH YMEHUI TPOBOIUTH
BBIYHCJICHHS] TI0O XUMHUYECKUM YPaBHEHUSIM

Brinonaexnue MPAKTHUYICCKUX 3aJlaHui
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(Macchel, 00bE€Ma, KOJTMYECTBA UCXOTHOTO
BEIIECTBA WU MPOJYKTA PEaAKIINH 10 U3-
BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHO-
T'0 U3 UCXOJHBIX BEIICCTB WIIH MPOTYKTOB
peaKIvm);

- ¢(hOpMHPOBAHHOCTH YMEHUM BIA/ICTh CH-
CTEMOH 3HAHUI 00 OCHOBHBIX METOIAX
HAy4HOT'O MMO3HAHUS, UCTIOJIb3YEMBIX B XH-
MUU TIPU U3YYCHHUH BEIICCTB U XUMHUYECKUX
SIBIICHUH (HAaOIIOICHNE, I3MEPEHHE, KCIIe-
PUMEHT, MOJICIMPOBAHUE), UCIIOIb30BATh
CHUCTEMHBIEC XUMUYECKUE 3HAHUS IJIs1 IPUHSI-
THS pEIICHUH B KOHKPETHBIX )KM3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHUEM;

Beinonnenue npoekTHOH paboTh

- ¢(OPMHUPOBAHHOCTh YMEHUI COOJIIOAATH
IpaBuiia MOJb30BAHMS XUMUYECKOM MOCYI0M
1 JIa0OpaTOPHBIM 000PYIOBAHUEM, & TAKKE
npaBuiia 0OpaIeHus ¢ BEIECTBAMH B COOT-
BCTCTBUU C UHCTPYKIHUAMU IO BBIITOJIHCHUIO
71a00PAaTOPHBIX XUMHYECKUX OIIBITOB,;

BrinosHeHNE NpaKTUUECKUX 3aJaHUI

- c(popMHUPOBAHHOCTH YMEHHI MIIAHUPOBATH
Y BBITIOJHATh XUMUYECKHI DKCIICPUMEHT
(mpeBpallleHus: OpraHUYECKUX BELECTB IpU
HarpeBaHuU, MOJIy4EHHUE ITHIICHA U H3y4de-
HHUEC €TI0 CBOfICTB, Ka4CCTBCHHBIC PCAKIIUU
OpPraHUYeCKUX BEIIECTB, JICHATYpalus OeJ-
KOB IIpH Harp€BaHrM, IBCTHLIC PCAKIINH
OCJIKOB) B COOTBETCTBHUH C TIPABUIIAMHU TEX-
HUKH O€30MMaCHOCTH IPU OOPAICHHUH C BE-
[IECTBAMHU U JJA0OPATOPHBIM 000PYAOBAHU-
€M, IPCACTABIIATE PE3YJIbTATHI XUMHUYCCKOTI'O
DKCIIEpUMEHTa B (hopMe 3alncu ypaBHEHUI
COOTBETCTBYIOIUX peaklui u GopMyaupo-
BaTh BHIBOJIbI HA OCHOBE ITHUX PE3y/IbTATOB;

BrinosiHeHNE NpaKTUYECKHUX 3aJaHUI

- ¢(hOpMHPOBAHHOCTh YMEHUN KPUTHUECKU
aHaAJTM3UPOBATh XMMUUYECKYIO0 HHPOPMALIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (Cpel-
CTBa MaccoBoil nHpopmanuu, MIHTEpHET U

APYTHX);

BrinosiHeHME MHIMBUAYAIBHBIX 3aJaHUN

- ¢hOpMHUPOBAHHOCTh YMEHUI COOMIOAATH
MpaBuJjIa YKOJIOTHYECKH 11€I€CO00pa3HOTO
MOBE/ICHUSA B OBITY U TPYJOBOH AESITEIHHO-
CTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBBSA U
OKpPY’KaIoILleH PUPOJIHOM CPElbI, OCO3HA-
BaTh OMACHOCTbH BO3JIEHCTBUS HA KUBBIE Op-
TaHU3MBbI ONIPEAECIEHHBIX OPraHUYECKUX BE-
IEeCTB, MOHUMas cMbICH nokazatens [TJIK,
MOSICHSITh Ha IPUMEpaxX CIoCcoObl yMEHbIIIe-
HUS M IPEAOTBPAIEHUS UX BPEIHOTO BO3-
JICWCTBYS HA OPraHU3M YEJIOBEKA;

Breinonaenue npaktuieckux 3aganui Tectupo-

BaHHC

- chopMUPOBAHHOCTH MPEJICTABICHUN: O XH-

BrimonHeHne npoekTHON paboThl
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MHYECKOU COCTABIISIOIIEN €CTECTBEHHO-
Hay4HOH! KapTUHBI MUPA, POJIU XMMUH B I10-
3HAHWM SBJICHUN TPUPOABI, B HOPMUPOBAHUH
MBILICHHUS U KYJAbTYPBI INYHOCTH, €€ (QyHK-
[IMOHATBHOW TPAMOTHOCTH, HEOOXOMMOM
JUTSL peIlIeHUs MPAKTUYECKUX 3a/1a4 U 9KOJIO-
THYeCKd 000CHOBAHHOI'O OTHOIIIEHUS K CBO-
€My 3JI0pPOBbIO ¥ IPUPOJIHOMN CPEJIE;

- BJIaJICHHE CUCTEMOM XMMHUYECKUX 3HAHUM,
KOTOpasi BKIFOYAET: OCHOBOIIOJIATAIOIIHE T10-
HATUSA (XUMHUYECKHUI 3JIEMEHT, aTOM, U30TOII,
S-, p-, d- 3JICKTPOHHBIC OPOUTAIH ATOMOB,
HOH, MOJICKYJIa, MOJIb, MOJIIPHBIH 00BEM,
BaJICHTHOCTbD, BHGKTpOOTpI/II_IaTGJILHOCTB,
CTCIICHb OKHCJICHHS, XUMHYECKas CBS3b (KO-
BaJICHTHAs, MOHHAs, METaJUIM4YeCcKasi, BOJO-
poJiHAas), KpUCTAINYEeCKas peIiéTKa, THIIbI
XUMHUYECKHUX PEAKIIHiA, PACTBOP, DJICKTPOIIU-
ThI, HEAJIEKTPOJIUTBI, HIEKTPOIUTHICCKAS
JIUCCOIUAIIUS, OKUCIUTE]Ib, BOCCTAHOBHUTEIIb,
CKOPOCTh XUMHUYCCKOM PeaKIuu, XUMUYEC-
CKOE paBHOBECHE); TEOPUHU U 3aKOHBI (TCOPHS
9JIEKTPOIMTUYCCKOM TUCCOLMAIINH, TIEPUO-
nudeckuii 3akoH .M. Meneneena, 3akoH
COXPaHEHHS MaCChl BEIICCTB, 3aKOH COXpa-
HCHUA N HpeBpaHIGHI/IFI 3Heprm/1 HpI/I XUMU-
YECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CHM-
BOJH/I‘-I@CKI/If/'I SI3BIK XUMUU, MI/IpOBO33peH‘-Ie-
CKH€ 3HAHU, JIEKAIlle B OCHOBE ITOHMMaHUS
HpI/I‘II/IHHOCTI/I U CUCTCMHOCTU XUMHUYCCKUX
SABIICHUH, PAKTOIOTUYECKHE CBEICHUS O
CBOICTBAxX, COCTaBe, MOJTYICHUH U Oe30mac-
HOM HCIIOJIb30BAHUU BaKHEHIIIUX HEOPTaHU-
YCCKHX BCIIICCTB B 6I>ITy u HpaKTquCKOﬁ
JIeITEIIbHOCTH YCIOBEKa;

[IpakTuueckoe 3aHsTHE
BrinosiHeHME MHIMBUAYAIBHBIX 3aJaHUN

- chopMUPOBAaHHOCTH YMEHHI BBISIBIISTH Xa-
PaKTEPHBIE IPU3HAKU [TOHATUH, YCTAHABIIN-
BaTh UX B3aUMOCBSI3b, HCIIOJIb30BATh COOT-
BETCTBYIOLLIME MOHATHUS IPU ONMCAHUU HEOP-
TaHUYECKMX BEIIECTB U UX MPEBPAILCHHUII,

BrinosiHeHNE TPaKTUYECKUX 3aJaHUI

- ¢hOpMHUPOBAHHOCTH YMEHUN UCTIOTIB30BATh
XAMHYECKYI0 CUMBOJIMKY JIJI1 COCTABJIEHUS
dbopMyI BelecTB U YpaBHEHUNH XUMHUYECKUX
peaKkuurii, CACTEMaTUYECKYI0O HOMEHKIIATYPY
(IUPAC) u TpuBHaibHbIE HA3BAHUSI OTACIb-
HBIX HEOPTaHUUYECKHUX BEIIECTB (yrapHbIi
ras, yrJIEKUCIIbIMA a3, aMMHUAK, TaléHas u3-
BECTh, HETalIEHas U3BECTh, MUTHEBAS COJIA,

OUPUT U JPYTHE);

BelnonHeHNe MHAMBUAYAIBHBIX 3a1aHUN
TecTtupoBanue

- chopMUPOBAHHOCTH YMEHHI ONPEILISITh
BAJICHTHOCTH U CTEIIEHb OKUCIICHUS XUMUYE-
CKHUX DJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOTO

BrinosHeHNE MHIMBUAYAIBHBIX 3aJaHUN
TectupoBanue
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COCTaBa, BUJ XMMHYECKOU CBSI3H (KOBAJICHT-
Hasl, MIOHHAs, METaJUINYEeCKasi, BOJIOPOIHAs) B
COCJIMHEHUSX, TUIl KPUCTANTUYECKOH pe-
METKA KOHKPETHOTO BEIIECTBa (aTOMHas,
MOJICKYJIIpHAs, MOHHAS, METAJNTNYECKas ),
XapaxkTep Cpe/ibl B BOJHBIX pacTBOpax HEOP-
TaHUYECKHX COCIMHCHUM;

- chopMHPOBAHHOCTH YMEHUN yCTaHABIIH-
BaTh IIPHHA]ICKHOCTh HCOPTAaHHYCCKHUX Be-
IIECTB 10 X COCTaBY K ONPEACTEHHOMY
KJIaCCy/TpyIIe COeAMHEHHH (ITPOCThIC Bele-
CTBa — MCTaJIJIbl U HEMETAJLJIbl, OKCHUJbI, OC-
HOBaHMS, KMCIIOTBI, aM(pOTEPHBIE THAPOKCH-
JIbI, COJIN);

BrinosiHeHME MHIMBUAYAIBHBIX 3aJaHUN
TectupoBanue

- ¢hOpMHUPOBAHHOCTH YMEHUN PACKPHIBATh
CMbICT iepuoandeckoro 3akona /[.1. Men-
JiesieeBa U IGMOHCTPUPOBATh €0 CUCTEMATH-
3UPYIOILYIO, OOBSICHUTENbHYIO U IIPOTHOCTH-
4ecKyro pyHKuuu;

VYcrHblii onpoc

- ¢(hOpMHUPOBAHHOCTh YMEHUN XapaKTEpPHU30-
BaTh 3JIEKTPOHHOE CTPOCHUE ATOMOB XUMU-
yecKkux 31emMeHToB 1—4 nepuonos Ilepuonu-
YECKOM CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa, UCIONIb3ys HOHATHUS «S-,
p-, d-3JIeKTPOHHBIC OPOUTAITHY, «IHEPTETH-
YECKUE YPOBHUY, OOBSICHITH 3aKOHOMEPHO-
CTU U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIe-
MEHTOB U UX COEMHEHUH 10 NepHoJaM U
rpynmnam [lepuoanueckoil cucremMbl XuMuye-
ckux anemenToB .M. Menaeneena;

BrinosiHeHME MHIMBUAYAIBHBIX 3aJaHUN
TectupoBanue

- ¢(OpMHUPOBAHHOCTb YMEHUI XapaKTepH30-
BaTh (OMUCHIBAThH) OOIIME XUMUYECKHE CBOM-
CTBa HEOPTaHUYECKUX BEILECTB Pa3INUHBIX
KJIACCOB, MTOJITBEPHkKIATh CYIIECTBOBAHUE I'e-
HETHUYECKOH CBSA3HM MEX1Yy HEOPTaHUYECKUMH
BEIIECTBAMH C IOMOIIbIO YpaBHEHUI COOT-
BETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

WNHauBunyanbHble 3a1aHNUS
TecTtupoBanue

- chopMUPOBAHHOCTH YMEHUS KIJIaCCUDUITH-
pPOBAaTh XUMHYECKHE PEAKIIUU 110 PA3TMYHBIM
IpHU3HaKaM (YUCITY U COCTaBy pearupyrommx
BEIIIECTB, TEIUNIOBOMY (G (DEKTY peakiuu, u3-
MEHEHUIO CTEIeHENH OKUCIICHUS DJIECMCHTOB,
00paTUMOCTH peaklluy, y4acTHIO KaTaln3a-
TOpA);

BrinosiHeHNE TPaKTUYECKUX 3aJaHUI

- ¢(OPMHUPOBAHHOCTb YMEHUI COCTABIIATh
YpaBHEHHUS peakuil pa3TuYHbIX TUIIOB, MOJ-
HBIE U COKpalIEHHbIE YPABHEHUS peaKLui
MOHHOTO OOMEHA, YUUTHIBasl yCIOBUS, IPU
KOTOPBIX 3TH PEAKLIMU YT 10 KOHLA;

Brinonnexnue MPAKTHUYICCKUX 3aJlaHui

- chopMHUPOBAHHOCTH YMEHHI TIPOBOIUTH
peaKuuH, MOATBEPKIAI0IIME KaUeCTBEHHBIN
COCTaB Pa3JIMYHBIX HEOPraHUYECKUX Be-

BelIntonHeHNE NPaKTUYECKNX 3aJaHUI
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LIECTB, PACIIO3HABATh OIBITHBIM IIYTEM KO-
HBI, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX
HEOPraHUYECKHUX BEIIECTB;

- ¢(OPMHUPOBAHHOCTb YMEHUH PAaCKPHIBAThH
CYIIHOCTb OKUCIIUTEIBHO-
BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ MoCcpcaACTBOM
COCTaBJICHUS JIEKTPOHHOIO OajlaHCca ATUX
peaKuuii;

BrinosiHeHME MHIMBUAYAIBHBIX 3aJaHUN

- cOPMHUPOBAHHOCTh YMEHHH OOBSICHSATD
3aBHCUMOCTh CKOPOCTH XUMHUYECKON peak-
IIMH OT Pa3INYHBIX (PaKTOPOB; XapaKTep
CMEIICHUS XUMUYECKOT'0 PaBHOBECHUS B 3a-
BHUCHMOCTH OT BHEIITHETO BO3JCHCTBHS
(mpuniun Jle Hlatense);

TectupoBanue

- ¢(hOpMHUPOBAHHOCTh YMEHUN XapaKTEePHU30-
BaTh XUMUYECKHE MPOIECCHI, JICKAIIUE B OC-
HOBE MPOMBIIIIEHHOTO MOJTYYeHHs CEpPHOU
KHCIIOTHI, aMMHaKa, a TaKkxke chopMupoBaH-
HOCTb IPEICTaBICHHI 00 00X HAyYHBIX
MIPUHIIAIIAX W SKOJIOTHYECKHUX TIpodiieMax
XUMHUYECKOT0 MTPOU3BO/JICTBA;

BrInonHeHne NpakTU4eCKUX 3aJaHui
TectupoBanue

- ¢(hOpMHUPOBAHHOCTh YMEHUN IPOBOAUTH
BBIUMCJICHHSI C UCIIOJIb30BAHUEM MOHSATUS
«MaccoBasi J0J1s1 BEILIECTBA B PACTBOPEY,
00BEMHBIX OTHOILIEHUH Ta30B MIPH XUMHUYE-
CKUX PEaKIIHMAX, MACCHI BEIIECTBA WA 00BE-
Ma ra3oB 10 U3BECTHOMY KOJIMYECTBY Bellle-
CTBa, Macce WK 00bEMY OJHOIO U3 y4acT-
BYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO

s dexTa peakuu Ha OCHOBE 3aKOHOB CO-
XPaHEHHUsI MacChl BEIIECTB, MIPEBPALICHUS U
COXpaHEHMUsI SHEPTUH;

BrinosiHeHNE NpakKTUYECKHUX 3aJaHUIA

- ¢hOpMHUPOBAHHOCTH YMEHUN COOMIOAATH
MpaBUJIA MOJIb30BAHMS XUMUYECKON MOCYI0M
U J1abopaTOpHBIM 000PYAOBaHUEM, a TAKKE
npaBujIa OOpalleHusl C BEIECTBAMHU B COOT-
BETCTBUM C UHCTPYKLHSIMU I10 BBIIIOJIHEHHUIO
71a00PATOPHBIX XUMUUYECKHUX OMBITOB;

Brinonaexnue MMPAKTHUYICCKUX 3aJlaHui

- ¢(OpMHUPOBAHHOCTb YMEHUH MJIAHUPOBAThH
Y BBITIOJIHATh XUMUYECKUHA SKCIIEPUMEHT
(pa3noxxkeHue nepokcua BOA0poaa B Mpu-
CYTCTBHMHM KaTaJM3aTopa, ONpeAeIeHUE cpe-
JIbl PACTBOPOB BEILIECTB C IIOMOILBIO YHUBED-
CaJIbHOTO UHAMKATOPA, BIUSHUE PA3TUYHBIX
(akTOpPOB Ha CKOPOCTh XMMUYECKOH peak-
[[UH, peaKlMi MOHHOTO OOMeHa, KauyeCTBEH-
HbIE peaKkIuy Ha Cynb(dar-, kapOoHAT- U
XJIOpUJI-aHUOHBI, HA KATUOH aMMOHHSI, pe-
LIEHHUE YKCIIEPUMEHTAJIbHBIX 3314 110 TEMaM
«Meramnel» u «HemeTannsl») B COOTBET-
CTBHH C MPAaBUJIAMHU TEXHUKH O€3011aCHOCTH
npu o0palleHNu C BellecTBaMu U j1abopa-

Brinonaexnue MMPAKTHUYICCKUX 3aJlaHui
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TOPHBIM 000PYJOBaHUEM, ITPEJICTABIATH pe-
3yJbTAaThl XUMUYECKOTO SKCIIEPUMEHTA B
dbopMe 3anucu ypaBHEHHI COOTBETCTBYIO-
MIMX peaKIyii 1 GOpPMYIHPOBAThH BHIBOJIBI HA
OCHOBE 3THX PE3YJIbTATOB;

- c(OPMHUPOBAHHOCTh YMEHUI KPUTHUECKH

aHAIM3UPOBATh XUMUYECKYIO HH(OpMaIHIo,
[I0JIy4aEMYI0 U3 Pa3HbIX HCTOUYHUKOB (Cpel-
CTBa MacCOBOM KOMMYHUKaluu, MIHTepHer n

APYTHX);

BrinosnHenue npoexra

- ¢(OPMHUPOBAHHOCTb YMEHUI COOIIOAATH
IIpaBuUJIa SKOJIOTHUYECKHU 1IETIECO00Pa3HOTO
HOBEJCHUS B OBITY U TPYAOBOM JesITEIBHO-
CTH B LIEJISAX COXPAHEHUS CBOETO 310POBbS U
OKpYKaroIllel IPUPOJHOMN Cpesbl, OCO3HA-
BaTh OIIACHOCTb BO3JICHCTBHS HA JKUBBIE OP-
TFaHU3MBbl OIPEJEIIEHHBIX BEIIECTB, IOHUMAs
cMmbicit nnokaszarens IIJIK, noscHATs Ha npu-
Mepax crocoObl yMEHBLIEHUS U IPEe10TBpa-
LICHUS UX BPEIHOIO BO3/IEUCTBUS Ha Opra-
HU3M YEJIOBEKA;

Brimonaenue IMPAKTHUYCCKUX SaI[aHI/Iﬁ

- U151 OOYy4aroIIMuXCsi C OTPAaHNYEHHBIMU BO3-
MO>KHOCTSIMH 3/I0POBbsSI: YMEHHE IPUMEHSTh
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX

MO3HAHMUA BEIIECTB U XMMUYECKHX SIBIIEHUH;

BrinosiHeHME MHIUBUAYAIBHBIX 3aJaHUIM

- JIUIS CJICTIBIX M CJIA00BUISIIINX 00y4aro-
HIMXCS: YMEHUE UCIIONIB30BaTh penbeHO TO-
YeuHylo cucteMmy obo3Hauenuii JI. bpaiins
JUISL 3aIMCH XUMUYECKHX (OpMYIL.

BrinosiHeHME MHIMBUAYAIBHBIX 3adaHUM
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