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PaccmoTpena Ha 3acenanuu kadeapbl PexoMeHI0BaHO K yTBEPKIEHUIO

OU3NYECKON KyIbTYPbl U MEJIUKO- 3acenaHue y4eHOro coBera (hakynprera
OMOJIOrMYECKUX JTUCUUILITUH [TuXO
Ilpomokon Ne 8 om "19"mapma 2025 2. IIpomoxkon Ne 7 om "26"mapma 2025 2 .

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

- TpeOGoBaHwmii K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbLHOM MPOrPaMMBbI CPETHE-
ro obuiero oopazoBanus, NpeAcTaBIeHHBIMU B De/lepaibHOM roCcy1apCTBEHHOM 00pa3oBaTellb-
HOM cTaHAapTe cpeaHero oomero obpazoanus (I[Ipuka3 MunucrepcTBa oOpa3oBaHUS W HAYKU
P® or 17 mas 2012 1. N 413 "O6 yrBepx)acHUN (PeaepaabHOTO TOCyIapCTBEHHOTO o0pa3oBa-
TEIBHOTO CTaHAapTa CpeHero obiero oopasopanus"),

- [Ipuxaza Munnpocsemenust Poccuu ot 18.05.2023 N 371 "O6 yrBepxkaeHuu ¢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 MmpodecCHoHaIBLHOro oopa-
30BaHus: 44.02.01 [lomxkoabHoe 00pa3oBaHue

Opranuzanus-pazpadorunk: ®I'bOY BO "I'nazoBckuil rocynapcTBeHHBIH MH)KEHEPHO-
negarorudyeckuii yausepcutet umenu B.I'. Koponenko»

Pazpabotuuku:  Illunseea JI.B., crapmuii npenoaaBaTeib
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1. TACIIOPT PABOYEH ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA
XUMUA

1.1. O6aacTh NpUMEHEHHs IPOTrPaMMBbI
[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, CIyXKAIIUX U CIEHUATUCTOB CPETHETO 3BEHA.

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

VYueOHbIil mpeaMeT «XUMHUs» ABISIETCS y4eOHBIM MTPEIMETOM 00s3aTeIbHON MPeAMETHON
obnactu «EcrectBeHHO-Hay4YHbIe NTpeaMeThi» OI'OC cpeanero obiero oopa3oBaHusl.

Y4eOHbI peaMeT SBISETCS 00s3aTeIbHBIM yUYEOHBIM MPEAMETOM: OOLIMM JUIsl BKITIOUE-
HUS BO BCE yueOHbIE TUIAHBI.

B npodeccrnonanbHbIX 00pa3oBaTeNbHBIX OPraHU3alUsAX YYEOHBI TpeaMeT «XUMHSI»
u3yyaercs B oOmeoOpa3oBatenbHoM nukie yyeOHoro miana OITOII CIIO nHa 6a3e 0CHOBHOTO
obmiero oOpaszoBaHusi ¢ TodydeHHeM cpenHero obmiero obpasoBanus (IIIIKPC, ITIICC3) u
orpezenieH Kak oomeo0pa3oBarenpHas yueOHast TUCIUILINHA.

B yue6nsix mianax [MIIKPC, TITICC3 y4eGHbIi mpeamer «XuMUs» BXOJUT B COCTaB 00-
mmx o0eo0pa3oBaTeIbHbIX YUEOHBIX AUCHUILTUH, POPMUPYEMBIX U3 00S3aTENbHBIX MPEAMET-
HeIXx obnacteit ®I'OC cpemuero obmiero obdpasoBaHus s mpodeccuii WK crenuaIbHOCTEH
CIIO cootBetcTBYyIOLIEr0 MPOhUIIst NPoheCCHOHATBHOIO 00pa30BaHMsL.

VY4eOHblIii npeaMeT u3ydaercss Ha 0a30BOM ypOBHE.

PaGouas mporpamma y4eOGHOro mpeaMeTa MOXKET MCIONIb30BaThCs APYruMu mpodeccuo-
HAJIbHBIMU 00pa30BaTEIbHBIMU OPTaHU3ALUSIMHE, PEATH3yIOIIMH 00pa30BaTEIbHYIO IPOTPAMMY
cpeanero obuero oopazoBanus B npenenax ocsoenuss OITOII CITO na 6a3e 0CHOBHOro 0011ero
obpazosanus (IITIIKPC, ITIICC3).

1.3. Hean u 3apauu y4yeOHOro npeaMera, IVIaHHpPYyeMble Pe3yJbTAThbl OCBOCHHUS
y4eOHOro mpeamera

enu uzydenust yueOHOTO MpeaMeTa:

- (opMHpOBAHUE CUCTEMBl XUMUUYECKHX 3HAHUW KaK BaKHEWINIEW COCTaBIAIOIICH ecTe-
CTBEHHO-HAyYHOW KapTHUHBI MHpPa, B OCHOBE KOTOPOW JIeKaT KIIIOYeBbIe MOHATH, (pyHIaMeH-
TaJbHBIC 3aKOHBI U TCOPHH XMMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE W TIOHMMAHUE CYIITHOCTH
JTOCTYIHBIX 0000IIEHIIT MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHHE C HCTOPHUEH HX pa3BU-
THUS U CTAHOBJICHHSI,

- (hopMHpOBaHHE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHHUS BEIIECTB U
XUMHUYECKHX pEeaKInid, HeOOXOJUMBIX I MPUOOPETCHUS YMEHUW OPHUCHTHPOBATHCS B MHPE
BEIIECTB U XMMHUYECKUX SIBJICHU, UMEIOIINX MECTO B MPUPOJIE, B MPAKTUIECKON U TTOBCEIHEB-
HOM JKU3HU;

- pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX ¢ HAOMIOJCHUEM U OOBICHE-
HHAEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOICHHEM MpaBmil 0e30MacHOro OOpalieHusl ¢ Bellle-
CTBaMH.

OcBoenne O0ydJarOMMMHUCS Y4eOHOTo TpeaMeTra «XUMHUs» 00CCIeYNBACT JTOCTHIKCHUE
00y4JaIOIIUMUCS CIETYIOIINUX JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PE3yIbTAaTOB.



Jluunocmmuuie pezynomameot.
JIn4HOCTHBIE PE3yJabTaThl OCBOCHUS OCHOBHON 00pa3oBaTEIBHOM MPOTpaMMbI 00ydaro-
HIAMHECS. OTPAXKAIOT TOTOBHOCTh U CIIOCOOHOCTh O0YYArOMIMXCsl PYKOBOJICTBOBATHCS CPOPMUPO-

BaHHOU BH
BHYTPEHHU

YTPEHHEW NO3ULMEH JIMYHOCTH, CUCTEMOM LEHHOCTHBIX OPHEHTAlUM, IO3UTHBHBIX
X yOeXIeHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM pOCCHIiCKOro oOre-

CTBa, paCHIMPEHUC KU3HCHHOI'O OIIbITa MW OIIbITa ACATCILHOCTH B IIPOLECCE pCaln3aliii OCHOB-
HBIX HaHpaBJIeHI/Iﬁ BOCITUTATEIbHOM JACATCIIBHOCTH.

Kon JIP |

DOopMyIHPOBKA

1. Fpamancxoe BOCIIUTAHHUEC

JP1.1

Cc(OPMHPOBAHHOCTH TPAKIAHCKON MO3UITIH 00YUYAIOIIET0Csl KaK aKTUBHOTO M OT-
BETCTBEHHOTO YJICHA POCCUHCKOTO O0IIeCTBA:

MPEJCTAaBICHHS O COIMAIBHBIX HOPMAX M MPaBHIIaX MEKIMYHOCTHBIX OTHOIICHHA B
KOJIJICKTHBC;

JP 1.2

OCO3HaHME CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U
IIPaBOIIOPSJIKA

JP 1.5

TOTOBHOCTb BECTH COBMCECTHYIO JCATCIbHOCTh B MHTCPCCAX I'PAKAAHCKOI'O O6HI€-
CTBAa, y4aCTBOBATh B CAMOYIIPABJICHNUU B O6IH€O6pa3OBaTCHLHOﬁ OpraHu3anuu u
JAETCKO-IOHOICCKUX OpraHru3aluiax.

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIbBHOCTU IIPpU CO3JaHUU yLIe6HBIX po-
CKTOB, pCIICHUU y‘~I€6HI)IX 1 IMO3HaBaTCJIbHBIX 3a7a4, BBIIIOJIHCHNNY XUMHWYCCKUX
OKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHUMATh U IIPpUHUMATh MOTHBbI, HAMCPCHUA, JIOTUKY U apTYMCHTbLI
APYTrux Mpu aHaJIN3€C Pa3IMYHbIX BUTOB yqe6H0171 ACATCIIbHOCTHU

2. HanI/IOTI/I‘leCKoe BOCIIUTAHHC

JP21

c(OPMHUPOBAHHOCTh POCCUNHCKOM I'pakTaHCKON MIEHTUYHOCTH, AaTPUOTU3MA, YBa-
JKEHUs K CBOEMY HapoJly, 4yBCTBA OTBETCTBEHHOCTH Iiepe] PonuHol, ropaoctu 3a
CBOH Kpaii, cBO0 PosiuHy, CBOH SI3bIK U KYJIBTYpY, IPOLIUIOE U HACTOSIILIEE MHOTOHA-
LMOHAJIBHOTO Hapoaa Poccuu:

LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEJIMIO OTE€UECTBEHHOM
XUMHHN

JIP 2.2.

LIEHHOCTHOE OTHOILLIEHHUE K IOCYAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U IIPHU-
POIHOMY HaclleJINI0, MaMsITHUKAM, TpaaulluiIM HapoaoB Poccun, ocTukeHusm
Poccun B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUAX U TPYAE:

yBa)XXKEHMsI K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3YJIbTaT IJIUTEIBHBIX
Ha0JII0/IeHNH, KPONOTIUBBIX IKCIIEPUMEHTAIbHBIX IOMCKOB, IIOCTOSIHHOTO TPy/1a
y4€HBIX U MPAKTHUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IIOJYYEHUH U MOCIEIYIONIEM aHAJIU3€ UH-
(dopmanuy o0 NepeoBbIX TOCTUKEHUIX COBPEMEHHON OTE€UECTBEHHON XUMUU

3. I[yXOBHO-HpaBCTBeHHOG BOCIIMTaAHHCE:

JIP 3.2 c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO MOBEICHHS

JIP 3.3 CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBI3aHHBIE C XUMUYECKUMHU SIBICHUSMH, U TIPU-
HUMAaTh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI
1 IECHHOCTHU

JIP 3.4 OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYHUBOTO OYAYIIIETo:
TOTOBHOCTH OLIEHUBATh CBOE MOBEJAEHUE U MOCTYIKN CBOMX TOBAPHILEH C MO3ULIMI
HPABCTBEHHBIX M MTPABOBBIX HOPM M OCO3HAHWE TIOCIIEICTBUN ITHX MOCTYIIKOB

5. @u3znyeckoe BOCIUTAHUE:

JIP 5.1 c(hOpMHUPOBAHHOCTD 3JI0POBOTO M 0€30MMacHOT0 00pa3a KM3HU, OTBETCTBEHHOTO OT-

HOIIICHHUSA K CBOEMY 3JI0POBBIO:

MMOHWMAaHUS IICHHOCTEH 3I0POBOTO M 0€30MMaCHOT0 00pasa KM3HU, HE0OXOIMMOCTH




OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY U TICUXUIECKOMY 3710-
POBBIO; COOTIOIEHUS MPaBHJI 0€30IaCHOTO 0OpaIleHHs C BEIIECTBAMU B OBITY, 11O~
BCETHEBHOM KHM3HU U B TPYIOBOU JEATEIBHOCTH;

MOHUMAaHHMSI LIEHHOCTH MPABUJI MHUBHIYaIbHOTO M KOJUICKTUBHOTO 6€30I1aCHOTO
MOBEICHUS B CUTYAIUSIX, YTPOXKAIOIINX 3/I0POBBIO M )KHU3HU JIIOIEH

JIP 5.3

aKTUBHOE HETIPUATHE BPEAHBIX IPUBBIUEK U UHBIX (OPM MPUYUHEHUS Bpeaa husu-
YECKOMY U IICUXUYECKOMY 310POBBIO!

OCO3HAHMS MOCIEICTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOICHHUS aIKOTO-
7151, HAPKOTUKOB, KYpeHUs1);

6. TpyaoBoe BocnuTaHue:

JIP 6.1

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE:
YBaXXEHUS K TPYLY, JIIOASIM TPyZAa U pe3yJpTaTaM TPYJIOBOU IEATEIbHOCTH

JIP 6.2

TOTOBHOCTH K aKTUBHOM JACATCIIbHOCTH TEXHOJIOTUYECKON B COHHaHBHOﬁ HallpaB-
JICHHOCTH, CIIOCOOHOCTh HHULIUNPOBATH, INIAHUPOBATH U CAMOCTOATCIIBHO BbIIIOJI-
HATH TaKYI0 JCATCIBHOCTD.

KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘-IC6HO-I/ICCJIeIIOBaT€JIBCKOI>’I ACATCIIbHOCTH,
O6H.I€CTB€HHO HOHCSHOﬁ, TBOp‘IGCKOﬁ U IpYyrux BUJax ACATCIBHOCTU

JIP 6.3

WHTEPEC K pa3IndHbIM chepam mpodecCHoHaATbHON ACSITEILHOCTH, YMEHUE COBEP-
IaTh OCO3HAHHBIN BBIOOp Oyayieit npodeccuu u peatn3oBbIBaTh COOCTBEHHBIC
JKN3HCHHEIC ITJIaHBbI.

YCTAaHOBKH Ha aKTHBHOE YYaCTHE B PEHICHUH MPAKTUYCCKUX 3a/1a4 COIMATbHON
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

UHTEpeca K MPAKTUYSCKOMY U3YyUEHHIO MPO(ECcCHii pa3InyHOro poJia, B TOM YUCIIC
Ha OCHOBC NPUMCHCHHA NPECAMCTHBIX 3HAHUH 110 XHUMHUU,

JIP 6.4

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKCHUU
BCEH )KU3HMU:

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHOM TPAEKTOPUHU 00pa30BaHus,
Oymymiel nmpodeccuu U peaanu3anui COOCTBEHHBIX JKU3HCHHBIX TJIAHOB ¢ yUETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEeOHOCTEH 00-
IIeCTBA

7. DKoJ0rNYeCcKOe BOCIIUTAHME:

JP7.1

Cc(OPMHUPOBAHHOCTh IKOJOTMUECKON KYJIbTYPHhl, TOHUMAaHUE BIUSHUS COLIMATBHO-
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATILHOM CpeJibl, 0CO-
3HaHUe IN100aIbHOTO XapaKTepa HIKOJOTHUECKUX MPOoOIIeM:

9KOJIOTMUYECKH 11€1€CO00Pa3HOro OTHOLIEHUS K MPUPOJIE, KaK UCTOYHHUKY CYILIECTBO-
BaHUS JKU3HU Ha 3eMJIe;

MMOHUMAaHHUSI II100AIbHOTO XapaKTepa HKOJIOTMYECKUX MPoOsIeM, BIUSHUS IKOHOMHU-
YECKUX MTPOLIECCOB HA COCTOSIHUE IPUPOJHON U COLIMATIbHOM Cpeibl

JP 7.2

IJTAHUPOBAHUE U OCYIIECTBICHHUE ICHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3Ha-
HUS LIeJIel YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA!

OCO3HaHUuA HCO6XO}II/IMOCTI/I HCII0JIB30BaHUA I[OCTI/I)KeHI/Iﬁ XUMHHU OJ1d pCIICHHA BO-
MIPOCOB PAlMOHAIBHOTO MPUPOAOIOIH30BAHUS

JIP 7.3

AKTMBHOE HEMPUATHE IEWCTBUI, TPUHOCAIINX BPEJl OKPYKAIOIIEH cpeie

JP7.4

yYMEHHUE NPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMYECKHE MOCIEICTBUS MPe/i-
MIPUHUMAEMBIX IEUCTBUH, IPEIOTBPAILATH UX

JP 7.5

pAacCIIPEHUE OMBITA IEATENBHOCTH IKOJIOTMYECKON HAIPABIEHHOCTH .

HAJIMYUS PA3BUTOrO HKOJOTHYECKOTO MBIIIJIEHUS, KOJIOTHUYECKON KYJIbTYPhI, OIbITa
JEATEIIbHOCTH DKOJOTHYECKON HAIPABIEHHOCTH, YMEHHUSI PYKOBOACTBOBATHCS UMH B
MMO3HABATEIPHONW, KOMMYHUKATHBHOM M COIMATBLHOM MPAKTHKE, CTOCOOHOCTH U

YMCHHA aKTUBHO IPOTUBOCTOATH UACOJIOTUN XeMO(I)O6I/II/I

8. IleHHOCTH HAYYHOT'0 MO3HAHMS:

JIP 8.1

| chopMEPOBAHHOCTE MUPOBO33PEHHSI, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO




Pa3BUTHS HAYKH U OOILIECTBEHHOM MPAKTUKH, OCHOBAaHHOTO Ha AMAJIOTe KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHUPE

JIP 8.3 OCO3HaHHE LICHHOCTH HAYYHOH AEATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH IIPOCKT-
HYIO U UCCJIEI0OBATEIBCKYIO IEATEIBHOCTh HHINBUIYAIBHO U B IPYIIIIE:

MOHUMAaHMs CeU(PUKY XUMUHU KaK HayKH, OCO3HaHUs €€ posid B pOPMHUPOBAHUU
panMoOHaTBFHOTO HAYYHOTO MBIIUICHUS, CO3aHNUH IIEJIOCTHOTO PEACTABICHUS 00
OKPY>KAIOILIEM MUPE KaK O €JUHCTBE IIPUPOBI U YEI0BEKA, B TO3HAHUU IPUPOJHBIX
3aKOHOMEPHOCTEH U pEeIICHUH TPOOIEM COXPaHEHHs IPHUPOTHOTO PABHOBECHS;
yOexIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHHU AJIs1 COBPEMEHHOMN [IUBUIIN3ALMU: B €€
I'YMaHUCTHYECKON HAIPaBJIEHHOCTU U Ba)XHOM POJIM B CO3aHUU HOBOW 0a3bl MaTe-
pHAIBHON KYJIbTYpbI, PEILICHUH INI00AIBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEJI0-
BEUECTBA — CHIPbEBOM, YHEPTETUUECKOM, TUIIIEBON U KOJIOTMYECKOM 0€30MacHOCTH,
B Pa3BUTUU MEIUIMHBI, 00ECIIEYCHUH YCIOBUM YCHEIIHOTO TPYa U SKOJIOTHYECKH
KOM(OPTHOH KU3HU KAKIOT0 YeHa 00IIecTBa,;

€CTECTBECHHO-HAYYHOM I'PAMOTHOCTH: IIOHUMaHUS CYILIHOCTH METOAOB [TO3HAHUS,
UCTOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOIydaeMble
3HaHUS JUISl aHAJIN3a U 00BACHEHUS SIBJICHUN OKPYXKAIOILEro MUpa U IPOUCXOIAIINX
B HEM U3MEHEHUH, YMEHUS JieJaTh 000CHOBaHHbBIE 3aKIIIOUEHHS HA OCHOBE HAayYHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C LEJIBIO OJIYYEHHUs JOCTOBEPHBIX BHIBOIOB;
CTIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOB30BaTh XUMUYECKHUE 3HAHUS IS PELICHHUS
po6JIeM B peabHbIX KU3HEHHBIX CUTYalLUsX;

MHTEpeca K ITO3HAHUIO U MCCIIEOBATENBCKOM ACATEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HENPEPhIBHOMY 00Pa30BaHUIO M caMO0Opa30BaHUIO, K
AKTUBHOMY ITOJIYYEHHUIO HOBBIX 3HAHUU 110 XUMHUH B COOTBETCTBUH C KU3HECHHBIMU
NOoTpeOHOCTAMY;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3IMYHBIX cepax MpodhecCHOHATBHON /1es-
TEJIbHOCTH.

Memanpeomemmboie pe3yiomamol
MeranpeaMeTHbIE Pe3yIbTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCATbHBIMU YUYCOHBIMU JEH-
CTBUSIMH — [I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISITUBHBIMM.

YHI/IBepca.TIbHLIe No3HABAaTeJbHbIE AelicTBUSA

a) | 6azoesvle nozuuecKkue Oelicmeus:

- CaMOCTOSITENbHO (OPMYJIUPOBATH U aKTyaIU3UPOBaTh IPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

- ompeacidATh HCIU ACATCIIBHOCTH, 3ajaBas MMapaMETPbl U KPUTCPHUU UX JOCTHIKCHUA,
COOTHOCHUTDH PE3YJIbTATHI ACATCIbHOCTH C TOCTABJICHHBIMHU LCIIAMU;

- HCIOJb30BaTh MPU OCBOCHUHN 3HAHUH HpI/IéMI:vI JJOTHUYCCKOI'O MBIIIJICHUA — BBIACIIATDH
XAaPAKTCPHBIC ITPU3HAKU MOHATUU U YCTaHABJIMBATH UX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIIUEC TOHATUA JJIA 00BACHEHHS OTACIBHBIX (baKTOB n ﬂBﬂeHHﬁ;

- BBIOMpaTh OCHOBAHMS M KPUTEPUHU ISl KJIACCU(DUKAITUN BEUIECTB U XUMUYECKUX pe-
aKIui;

- yYCTaHaBJIMBATh NPUYNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHACMbIMU SABJICHUAMMU
CTPOUTD JIOTUICCKHUEC PACCYKICHUA (I/IHI[yKTI/IBHLIe, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I),
BBISABIIATH 3aKOHOMEPHOCTHU U ITPOTHBOPEUYHA B paCCMaTPHUBACMBIX ABJICHHUAX, (1)0p-
MYJHUPOBATH BHIBOAbI U 3aKJIFOUCHU S,

- TIPUMEHSTH B Mpoliecce MO3HAHUS, UCIIOJIb3YeMble B XUMHH CHMBOJIMUYECKHE (3HAKO-
BbIE) MOJIEIH, TPE0OPa30BBIBATh MOJIEIbHbIE MTPEICTABICHUS — XUMHUECKUI 3HAK
(cuMBOI) A71€eMeHTa, XUMU4eckasi GopMylia, ypaBHEHUE XUMUYECKOU PeaKuu — IMpH
peleHnH y4yeOHbIX MO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbIE
MOJIEJIbHBIE ITPEACTABIICHUS JJIS BBISIBIICHHS XapaKTEPHBIX TPU3HAKOB N3y4aeMbIX
BEILECTB U XUMUYECKUX PEAKLIUN




0)

oazoevle uccieooeamenvCcKue 0elicmeusn:

- BJAaJCTh OCHOBAMH MCTOIOB HAYYHOI'O MTO3HAHUSA BCUICCTB U XUMHUYCCKHUX peaKm/Iﬁ;

- (opmynupoBaTh 11U U 3a]]a49H UCCIICIOBAHUS, UCIIOJIH30BaTh ITOCTaBJICHHBIC U Ca-
MOCTOSITEIBHO C(HOPMYITUPOBAHHBIE BOIIPOCHI B KAYECTBE HHCTPYMEHTA IMO3HAHUS U
OCHOBBI JUTIsl POPMHUPOBAHUS TUTIOTE3HI 11O MTPOBEPKE MPABUIHHOCTH BHICKA3bIBAEMBIX
CYXKJICHUN;

- BJAJIETh HABbIKAMHU CAMOCTOSITEIILHOTO IJIAHUPOBAHUS U POBEICHUS YUEHUYECKIX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHSI HAOMIOAATh 33 XOA0M IPOLecca, CaMo-
CTOATEIBHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POpPMYIHUPOBATH 0OOOOIIEHUS U BBIBOIBI
OTHOCHUTEIIEHO JJOCTOBEPHOCTH PE3YyJIbTaTOB UCCIICIOBAHUS, COCTABIATH 000CHOBaH-
HBIN OTUYET O MPOJIeIaHHON padoTe;

- IIpUOOpETaTh OIBIT YUEHUYECKOW UCCIIEI0BATENBCKON U IPOEKTHON NEATEIBHOCTH,
IPOSIBJISITH CHOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEJIbHOMY ITIOMCKY METO/I0B pe-
LICHUS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIM4YHbIX METOI0B ITO3HAHMSL.

paboma c ungopmayueii:

- OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUHHUKAX MHGOPMAIUH (Hay4YHO-TIOMYIApHAs JIU-
TepaTypa XMMHUYECKOI0 COJIepKaHusl, CIIpaBOYHbIE ocoOus, pecypcebl IHTepHeTa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BUJIOB U (POPM MpeAcTaBIeHUs, KpUTHYe-
CKH OIICHHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTE;

- (opMynHUpOBaTh 3aMPOCHl U MPUMEHSATH PA3IUYHBIE METOBI IIPH MMOUCKE U 0TOOpE
nH(pOpMaUY, HEOOXOAMMOH JIJISl BBITIOTHCHHS YI€OHBIX 331249 ONPEACIEHHOTO TH-
Ta; IpuoOpeTaTh OMBIT UCIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEX-
HOJIOTUH M Pa3JIMYHbIX IOMCKOBBIX CHUCTEM;

- CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY IPEACTaBICHUS HHPOPMALIUU
(cxembl, rpauKH, JUarpamMmbl, TAOJIUIbl, PUCYHKHU U JIPYTHE);

- HCIOJB30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU pabOTe C XUMUYECKON UH-
dopmanueii: IPUMEHSTh MEXKITPeIMETHbIE ((PU3NIECKHEe 1 MAaTEMAaTHIECKIE) 3HAKH U
CUMBOJIBI, hopMyIibl, a0OpEeBHATYPHI, HOMEHKIATYPY;

-  HCIIOJIb30BaTh U Hpeo6pa3031>13aTL 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA HAITIITHOCTHU

YH

NBECPCAJTBbHBIC KOMMYHUKATHUBHLIC JeHCTBHUA:

a) | oouwenue:
- 3aJaBaTh BOIPOCHI 10 CYIIECTBY 0OCYKJIa€MOM TEMBI B XOJI€ TUAJIOTa U/ W JTUCKYC-
CHH, BBICKa3bIBaTh UAEH, (POPMYIUPOBATH CBOU MPEJIOKEHNUS OTHOCUTEIHHO BbI-
MOJTHEHUS TPEAJIOKECHHON 3a]1a4u;
0) | coemecmuasn 0eamebHOCMb:

- BBICTYNATh C MPE3EHTALMEN PE3YJIBTATOB IT03HABATEIIBHOM IE€ATEIBHOCTH, MOJyYECH-
HBIX CAMOCTOSTEIIEHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPHU BBIITOIHEHUHA XUMHUYE-
CKOT'O 3KCIIEPUMEHTA, MPAKTUYECKOW paboThl O UCCIIEI0BAHUIO CBOMCTB U3y4aeMbIX
BEIIECTB, peain3aliui yueOHOro MpoeKTa U (GopMyIUpoBaTh BHIBOJBI IO PE3YNIbTa-
TaM IPOBEJAEHHBIX MCCIIEI0BaHUM MYTEM COTJIacOBaHUS MO3MIIMNA B X0/1€ 00CyXkie-
HUSl 1 00OMeHa MHEHHSIMH.

HBEPCAJILHBIC PETYJISITUBHBIC JelcTBUA:

camoopzanulauyus:

- CaMOCTOSITEIBHO IUIAHMPOBATh U OCYIIECTBIATH CBOIO TIO3HABATEBHYIO IEATEIb-
HOCTB, OIpeIeNisis e€ LeNu U 3a/1a4i, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOTUMOCTH
KOPPEKTHPOBATh NpeIaraeMblii aJITOPUTM JICHCTBHH MTPH BHITIOJIHEHUH YIE€OHBIX U
HCCIIeIOBAaTEeNbCKUX 3a/1a4, BIOUpaTh Hanbosee 3pPpeKTUBHBIN criocol UX perieHus
C y9€TOM TOJTyYCHHUsI HOBBIX 3HAHWH O BENIECTBAX W XUMHUYECKHUX PEAKITHSIX;

0)

CAMOKOHmMPOJib:

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




IlIpeomemmnuie pesynomameoi.
[IpeameTHBIE pe3ynbTaThl OCBOCHHS OCHOBHOW 0Opa30BaTEbHON MPOrpaMMBI OO0ecIeyu-
BAlOT BO3MOXKHOCTH JAJbHEUIIET0 YCIEUIHOTO MPO(pECCHOHATBHOrO 00yueHHst U mpodeccuo-
HAJIBHOM J1€ATeIbHOCTH.

Kog ITP

DopMyIHPOBKA

ITP 1

- ¢(hOpMHUPOBAHHOCTD IIPEJCTABICHUN O XMMUYECKON COCTABIIAIOIIEH €CTECTBEH-
HO[JHAY4YHOH KapTHHBI MUPA, POJIM XMMUH B IIO3HAHHUHU SIBJICHUN TPUPOJBI, B Bop-
MHUPOBaHUH MBILIUIEHUS U KYJIbTYPbl JINYHOCTH, €€ (DYHKIIMOHAJILHOW I'PaMOTHOCTH,
HEOO0XOAUMO ISl PELICHUs TPAKTUYECKUX 33129 ¥ SKOJIOTHYECKH 000CHOBAaHHOTO
OTHOIIECHHUS K CBOEMY 3I0POBBIO U IIPUPOJHOH CpEAE;

ITP 2

- BJIQJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPask BKJIKOYAET: OCHOBOIIOJIArar0-
1Ue TOHATHS (XUMHYECKHI 3JIEMEHT, aTOM, 3JIEKTpOHHAst 000710YKa aToMa, MoJie-
KyJia, BAJICHTHOCTb, AJIEKTPOOTPULATEIbHOCTD, XUMHYECKAsI CBA3b, CTPYKTYpHAas
dhopmyna (pa3BEpHYTast U COKpaIIEHHAs ), MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM,
YTJIEPOAHBIN CKeTeT, (yHKIIMOHAbHAS TPYIINa, PaJAUKall, U30MEepusl, U30MEpHI, TO-
MOJIOTHYECKUH PsiJl, TOMOJIOTH, YTIIEBOAOPOAbI, KUCIOPO U a30TCOIepKAILNE CO-
€IMHEHUS, MOHOMEP, TTOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAU-
HEHUs1); TEOPUU U 3aKOHBI (TEOPUS CTPOCHMSI OpraHnveckux Beuiects A.M. bytie-
pOBa, 3aKOH COXPAHEHMSI MacChl BEILIECTB); 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN S3BIK
XHMMHH; MUPOBO33PEHUYECKUE 3HAHUS, JIE)KAII€ B OCHOBE TOHUMAHUS IPUYUHHOCTH
U CUCTCMHOCTU XUMHNYCCKUX ﬂBHGHI/IfI, q)aKTOJIOFI/I‘-IeCKI/Ie CBCACHUS O CBOfICTBaX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM UCIOJIB30BaHUU BAKHEUIIIUX OPraHUYECKHUX Be-
IIECTB B OBITY ¥ IPAKTUYECKOMN JCSITEIHHOCTH YEJIOBEKA;

ITP 3

- C(I)OpMI/IpOBaHHOCTB YMGHPII;'I BBIABJIATD XapPAaKTCPHLBIC ITPU3HAKH HOHﬂTHfI, ycCTa-
HaBJIMBATb UX B3aMMOCBA3b, UCII0JIB30BATh COOTBCTCTBYIOIIUEC ITOHATHUA IPHU OIIUCA-
HHH COCTaBa, CTPOCHHA U npeBpameHI/Iﬁ OPraHn4YCCKUX COCHHH@HHﬁ;

I1P 4

- chopMHPOBAaHHOCTH YMEHUI UCTIOIB30BATh XUMUYECKYIO CHMBOJIMKY TSI COCTaB-
JICHUS] MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaEHHON) hopMyT opra-
HUYECKHX BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUH, U3rOTABINBATH MOJIETTH
MOJIEKYJI OpraHUYECKHUX BELIECTB JUIsl WILTIOCTPALUHA UX XUMHYECKOTO U MPOCTPaH-
CTBEHHOT'O CTPOCHHSI;

ITP 5

- chopMHpPOBAaHHOCTH YMEHUN yCTAHABIUBATh IMPUHAIEKHOCTh U3YUYEHHBIX Opra-
HUYECKUX BELIECTB M0 UX COCTaBY U CTPOEHHIO K ONpeeIEHHOMY Kilaccy/TpyImie
CoeIMHEHUH (YIJIeBOIOPO/Ibl, KUCIOPO U a30TCOAEPKALINE COCTUHEHNUS, BBICOKO-
MOJIEKYJISIPHbIE COEIMHEHUS ), JaBaTh UM Ha3BaHUS 110 CUCTEMAaTUYECKOH HOMEHKIIa-
type (IUPAC), a Takke NpuBOAUTH TPUBHAJIbHBIE Ha3BaHUsI OTAEIbHBIX OpraHuye-
CKHUX BEIIECTB (3THJIEH, TPONUIIEH, alleTUIICH, TUJICHIJIUKOIb, TIULEPHH, PEHOI,
(dopmanbaeru, aneTanabIerui, MypaBbiHas KUCI0TA, YKCYCHAs KUCI0Ta, OJIEUHO-
Basi KUCJIOTA, CTEAPUHOBAsI KHCIIOTA, III0K032a, PPYKTO3a, Kpaxmall, LeJlI103a,
TJIMLUH);

ITP 6

- ¢(hOpMHUPOBAHHOCTb YMEHUS ONPEEIIATh BUIbI XUMUUECKON CBSI3U B OpraHuye-
CKHX COEMHEHMUSIX (OJMHAPHBIE U KPaTHbIE);

ITP 7

- ¢(hOpMUPOBAHHOCTb YMEHUS PUMEHATH MOJI0KEHUSI TEOPUU CTPOEHUS OpraHuye-
ckux BemecTB A.M. bytiepoBa /1151 00bsICHEHHS 3aBUCIMOCTH CBOMCTB BEILIECTB OT
UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

ITP 8

- cpOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PH3nUecKne u
XUMHUYECKHUE CBOMCTBA TUIMYHBIX NMPEJCTABUTENEH PA3IMUHbBIX KIACCOB OpraHUye-
CKHX BeIecTB (MeTaH, 3TaH, STUJICH, IPOIUJIEH, alleTIIeH, OyTraaueH-1,3, MeTunoy-
taguen! 1,3, 6eH307, METaHOII, 3TaHOJI, dTUJIECHTIIUKOJb, TIIUIEPHH, (DEHOII, alle-
TaJBJIETH/I, MypaBbUHAS U YKCYCHAs! KUCIIOTHI, TJIFOK03a, KpaxMall, IeJITI0I103a,
AMUHOYKCYCHAsl KHCIIOTa), MIUTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXKITY HUMU




YPaBHEHUSIMH COOTBETCTBYIOIINX XMMUYECKUX PEAKIIUH C NCTIOIB30BAHUEM CTPYK-
TYPHBIX (HOPMYIT;

ITP 9

- cOPMHUPOBAHHOCTh YMEHUS XapaKTePH30BaTh HCTOYHUKH YTIIIEBOAOPOIHOTO ChI-
pbs (HedTh, IPUPOHBIH ra3, Yyroib), CHocoObl UX MepepaboTKH U MPAKTUIECKOEe
IPUMEHEHHE IPOIYKTOB epepaboTKH;

ITP 10

- chopMHPOBAaHHOCTH YMEHU TPOBOJAUTH BEIYHCICHUS TI0 XUMHYECKUM ypaBHEHU-
siM (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA HITU MPOYKTa PEAKIIUH 110
M3BECTHBIM Macce, 00BEMY, KOJIMUECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WIH MPO-
JYKTOB PEAKITUN);

ITP 11

- chopMHpPOBAaHHOCTH YMEHHI BIIAIETh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJIaX
Hay4HOI'O ITO3HAHUS, UCIIOJb3yEMbIX B XUMHUH MPU N3yYEHUHU BEIECTB U XUMUYE-
CKUX SIBJICHUU (HaOIIOZCHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICTTHPOBAHUE ), UCTIOb-
30BaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS JUIsl IPUHATHS PELIEHUN B KOHKPETHBIX
YKW3HECHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM,

ITP 12

- cOPMHUPOBAHHOCTH YMEHU# COOJIOAATh MPABUIIA TTOJIb30BAHUS XUMUIECKOM M0~
CyI0ii 1 Tab0opaTOPHBIM 00OPYIOBAHHUEM, a TAKKE MTPaBUIIa OOpAIICHHUS C BEIle-
CTBaMH B COOTBETCTBUH C HHCTPYKIUSAMH IO BBIIIOJTHEHHIO JTA00PATOPHBIX XUMUYEC-
CKHX OIIBITOB,

ITP 13

- ¢(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BHINOIHATE XUMUYECKUH 3KCIIEpH-
MEHT (MIpEeBpALLEHUS] OPTAaHUYECKUX BEILECTB IIPU HAarpEBAaHUU, IOTYYCHHUE ITHIICHA
U U3y4YEeHHUE ero CBOMCTB, KAUECTBEHHbIE PEAKIIMM OPIraHUYECKUX BEILECTB, A€HaTY-
parus OeJIKOB IpU HarpeBaHUU, LIBETHBIE PEAKLIUK OEJIKOB) B COOTBETCTBUH C ITpa-
BUJIAMHU TEXHUKHU 0€30I1aCHOCTH MPHU 0OpaIlleHUH ¢ BEIECTBAMU U JJAOOPaTOPHBIM
000pyI0BaHUEM, IPEACTABIATH PE3YIbTAThl XHMUYECKOTO SKCIIEPHUMEHTA B (hopme
3aIlMCH YPAaBHEHUH COOTBETCTBYIOLIUX peakUuid U GopMyIupoBaTh BHIBOBI Ha OC-
HOBE 3TUX PE3YJIbTATOB;

ITP 14

- chopMHpPOBAHHOCTH YMEHUI KPUTHUECKH aHATM3UPOBATh XUMUUYECKYIO HH(POpMa-
IIUI0, TTOJTy4aeMYIO M3 pa3HbIX HICTOYHUKOB (CpeCcTBa MaccoBoii nHpopmanuu, MH-
TEpHET U APYrux);

ITP 15

- ¢(hOpMUPOBAHHOCTh YMEHUH COOIOAATH MPaBUIIa HKOJOTHUECKH 11e71eCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM JAESITEIBHOCTH B LENSIX COXPAHEHHS CBOETO 3/I0POBBS
U OKPY>KaOILEeH IPUPOIHOM CpPENIbI, 0CO3HABATh ONTACHOCTH BO3JEHCTBUS HA KUBBIC
OpTraHU3MbI ONPEEIEHHBIX OPrAaHUYECKUX BEIIECTB, IOHUMAasi CMBICH ITOKa3aTels
ITAK, nmosicHATs Ha mpUMepax CrocoObl YMEHbILICHHS U MPEIOTBPAIIEHUS UX BpeI-
HOT'O BO3/ICHCTBHS HAa OPTaHM3M YEJIOBEKa;

ITP 16

- BJIAJICHAE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAasi BKIIOUYAET: OCHOBOIIOJIArato-
IIMe MTOHATHUS (XUMHUYESCKHUI 3JIEMEHT, aTOM, H30TOIl, S-, P-, 0- 3JIeKTpOHHBIE OpOHTa-
JIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBII 00BEM, BaIEeHTHOCTh, 3JI€KTPOOTPHUIIA-
TEJIbHOCTh, CTETIEHb OKUCIIEHUS, XUMUUYECKas CBA3b (KOBAJCHTHAsI, NOHHASI, METaJl-
TUYecKasi, BOAOPOHAS ), KpUCTaIInYecKas peréTka, TUIIbI XUMHUYECKUX PEeaKIIHii,
pacTBOP, AIEKTPOJIUTHI, HEAJIEKTPOIMUTHI, IIEKTPOIUTHIECKAs TUCCOLUALUSA, OKUC-
JIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMHUECKOU PEAKLIMK, XUMUYECKOE PABHOBE-
CH€); TEOPUH U 3aKOHBI (TEOPHS IEKTPOIUTHUECKON TUCCOIMALINY, IEPUOANYECKUI
3akoH J[.1. MeHeneeBa, 3aKOH COXpaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
MIPEBPALICHUS SHEPTUU ITPU XUMHUUECKHUX PEAKIMSIX ), 3aKOHOMEPHOCTH, CUMBOJIMYE-
CKMM SI3bIK XMMUH, MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUE B OCHOBE IOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBJICHUH, (PAKTOIOTHYECKHE CBEIEHUS O
CBOMCTBAX, COCTaBe, MOJTYYEHUHU U O€3011aCHOM HCIIOJIb30BAaHUH BAKHEHUIIINX HEOP-
TaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JAESITEIbHOCTH YEJIOBEKa;

I1P 17

- C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATH XapaKTCPHLIC IPHU3HAKU HOHHTHﬁ, yCTa-
HAaBJIMBATb UX B3aNMMOCBA3b, HCITIOJIB30BATh COOTBCTCTBYIOIUC IMTOHATUSA IIPHU OIIHCA-
HHHU HCOPraHNYCCKUX BCHICCTB U UX HpeBpameHI/Iﬁ;
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ITP 18

- chopMHpPOBAaHHOCTH YMEHUN UCTIOJIB30BAaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaB-
neHust popMys BEIIECTB U yPAaBHEHUN XUMUYECKUX PEAKIIUHN, CHCTEMAaTHIECKYIO
nomeHnkiatypy (IUPAC) u TpuBranbHble Ha3BaHUS OTIEIbHBIX HEOPTaHUUECKUX
BEILECTB (yrapHbIil ra3, yrJIeKUCIbIA ra3, aMMUaK, raléHasi U3BeCTh, HeraméHas u3-
BECTh, MUThEBAs COZA, MUPUT U APYTHUE);

ITP 19

- ¢()OpMUPOBAHHOCTb YMEHUH ONPEACIATh BAJICHTHOCTh M CTEIICHb OKHCICHUS XH-
MHYECKHX 3JIEMEHTOB B COCIMHEHUSAX PA3JIMUYHOIO COCTABA, BUJ XUMHYECKOU CBSI3U
(xoBaJIeHTHAas!, MOHHAs!, METAJUINYECKAsi, BOJIOPO/IHASA) B COEUHEHUSX, TUI KPH-
CTAJUTMYECKOM pelETKU KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYJIApHAasi, HOHHAS,
METaJIJINYECKast), XapaKTep Cpe/ibl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX COEINHE-
HUI;

ITP 20

- chopMHEpPOBAaHHOCTH YMEHUI YCTAaHABIUBATH MTPUHAIC)KHOCTh HEOPTAHHUECKUX
BELIECTB 10 UX COCTABY K OMpeesIEHHOMY KJlaccy/TpyIie COeAMHEHUN (IpoCThie
BEIIECTBA — METAJUIBl M HEMETAJUIBI, OKCH/IbI, OCHOBAHUSI, KUCIOTHI, aM(OTEpHBIC
THJIPOKCHJIBI, COJIN);

ITP 21

- chopMHEpPOBAaHHOCTH YMEHUI PACKPBIBATH CMBICI Meproaudeckoro 3akoHa .M.
MenzeneeBa 1 IEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

ITP 22

- chopMHpPOBAaHHOCTH YMEHUI XapaKTePU30BaTh JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX IeMEeHTOB 1—4 nepuoaos [lepuoandeckoit CHCTEMbI XUMHUYECKHUX
anemenToB /.M. MenieneeBa, UCIOb3Ys OHATHS «S-, P-, 0-371€KTpOHHbBIE OpOUTa-
JIN», «OQHCPIreTHICCKUC YPOBHUY, 06’[35[CH$ITI) 3aKOHOMCPHOCTH U3MCHCHUA CBOICTB
XUMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUH Mo nepuoaam u rpymmnam [lepuoguye-
CKOM cucTeMbl XuMHU4uecKkux ajiemeHToB JI.11. Meneneena;

ITP 23

- ¢()OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMMUCHIBATh) OOIME XUMHUECKHUE
CBOMCTBA HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, NOATBEPKIAATH CYIIlE-
CTBOBAHME F€HETHUUYECKOM CBS3U MEXy HEOPraHUYECKMMH BEILIECTBAMU C IIOMOILBIO
YPaBHEHU COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINA;

ITP 24

- ¢(hOpMUPOBAHHOCTD YMEHUS KIIACCU(PHUIIMPOBATH XUMUUECKUE PEAKITUH 10 Pa3-
JIMYHBIM IIPU3HAKaM (YUCITy U COCTAaBY pearupyronux BEIIECTB, TEIIIOBOMY dPdek-
Ty peaKkliy, N3MEHEHUIO CTeTIeHEe! OKUCIICHUS HIEMEHTOB, 0OpPaTUMOCTH PEaKIInH,
YYaCTHIO KaTaJln3aTopa);

ITP 25

- c(hopMHPOBAHHOCTH YMEHUN COCTABIISATh YPaBHEHUS PEAKIMil pa3IMUHbIX TUIIOB,
MIOJIHBIE M COKpAIIEHHBIE YPABHEHUS peaKluii HOHHOTO OOMEHa, YUUThIBasl yCIOBHS,
IIPU KOTOPBIX 3TU PEAKINU UAYT 10 KOHIIA;

ITP 26

- C(l)OpMI/IpOBaHHOCTL y'MeHI/If/’I MMpOBOAUTDL PCAKIIUHA, MOATBCPIKAAOIINEC KAYCCTBCH-
HBII COCTaB PA3IINYIHBIX HCOPraHUYCCKUX BCUICCTB, paCliO3HaBaTh OINBITHBIM HYTGM
HOHBI, TPUCYTCTBYIOIINEC B BOAHBIX PACTBOPAX HCOPTraHNYUCCKHUX BCHICCTB;

I1P 27

- c(hopMHpPOBAHHOCTH YMEHUN PACKPBIBATh CYIITHOCTh OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUl TOCPEICTBOM COCTABJIEHUS SJIEKTPOHHOI0 OanaHca
ITUX PEaKIUN;

ITP 28

- chopMHpPOBAaHHOCTH YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH pe-
aKIMK OT PA3JIUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO PABHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aeicteus (nmpunuun Jle [latense);

ITP 29

- cpOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XUMHUECKHE MPOIECCHI, JISKAIIHNE B
OCHOBE MIPOMBIIIUICHHOTO TIOTYYEHHS CEPHOM KHCIIOTHI, aMMHUaKa, a Takxke chopmu-
POBAaHHOCTH TIPEICTABICHUI 00 OOIMX HAYYHBIX TPUHITUIAX U SKOJIOTUUECKHUX
mpoOiieMax XUMHUYECKOTO MTPOU3BOJICTBA;

TP 30

- CCbOpMI/IpOBaHHOCTI) YMGHI/Iﬁ MMPOBOAWUTE BBIYUCIICHUS C UCITIOJIB30BAHUEM IMOHATHA
«MaccoBasd O0Jid BEIICCTBA B paCTBOPECH, 00BEMHBIX OTHOIIICHHUH Ta30B pu Xumu1e-
CKHX pCaKIMAaX, MaCChl BEIICCTBA UIN 00BEMa Ta3oB 110 HN3BCCTHOMY KOJIMYCCTBY

BCIICCTBA, MaCC€ UJIN OG’LéMy OJHOT'O M3 YYaCTBYIOIIUX B PCAKIIMU BCIICCTB, TCIIJIO-
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BOT0 3¢ (deKra peakui Ha OCHOBE 3aKOHOB COXPaHEHHsI MACChI BEIECTB, IPEBpa-
IICHUA U COXPAHCHHA SHCPI'UH,

ITP 31

- chopMHpPOBAaHHOCTH YMEHUI TUIAHUPOBATH U BHITIOIHATH XUMUYECKUI dKCTIepHU-
MEHT (pa3JI0KeHUE MEPOKCHIA BOAOPOa B IPUCYTCTBUM KaTajlu3aTopa, orpeee-
HUE Cpellbl PACTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCATHHOTO HHIUKATOPA, BIUSIHUE
pa3nMYHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKON PEAKIINH, PEaKIITH HOHHOTO 0OMe-
Ha, KAUeCTBEHHBIE PEaKklUU Ha cynb(art-, KapOoHAT- U XJIOPUI-aHHUOHBI, HA KATHOH
aMMOHWUS, PEIICeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4 1o TeMaM «Metamusi» u «Heme-
TaJUIbl») B COOTBETCTBHUH C IIPABHJIAMU TEXHUKU O€30MACHOCTH MPHU OOPAIEHUU C
BelIeCTBaMH U JaOOPaTOPHBIM 000PYIOBAHUEM, TTPEIICTABIISATH PE3YIIBTATHI XUMU-
YeCKOTro SKCIIEpUMEHTA B (pOpMe 3amKicH ypaBHEHUN COOTBETCTBYIOIIUX PEaKIUi U
(hOpMyIIMPOBATh BBEIBOJIBI HA OCHOBE ITHX PE3YJbTATOB;

ITP 32

- chopMHpPOBAaHHOCTH YMEHUI COOIOATh MPaBUIIa SKOJIOTHUECKH 11eJIecO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOH JESITEIIBHOCTH B LIESX COXPAHEHUsI CBOETO 3/I0POBBS
U OKPY’Karollle MPUPOIHOM Cpelibl, 0CO3HABATh OMACHOCTh BO3ACHCTBUS HA KUBbIE
OpraHu3Mbl OIPEAECIEHHBIX BEIECTB, HOHMMAs cMmbici nokasarens [1/IK, noscuars
Ha TIpUMepax CocoObl YMEHBIICHHS U MIPEIOTBPAILIEHUSI UX BPEAHOTO BO3JCHCTBHS
Ha OpraHu3M 4Y€JI0BEKa;

ITP 33

- JUTsl 00YYaroMMXCs C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI: YMEHUE MpUMe-
HATH 3HAHUSI 00 OCHOBHBIX JJOCTYITHBIX METOJaX MO3HAHMS BEIIECTB U XUMHUYECKUX
SIBJICHHI;

ITP 34

- JUIS1 CTIETIBIX U CIIA0OBHISIIIMX O0YYarOIUXCS: YMEHUE UCIIOJIB30BaTh PEIbe(hHO
TOUYEYHYIO cucTeMy obo3HadeHuit JI. bpaiins 11 3anucu XUMU4eckux Gopmyi.

1.4. Kontu4ecTBO 4acOB Ha OCBOEHHE MPOrPaMMBbI Y4eOGHOT0 MpeAMeTa:
00beM 00pa30BaTEIBHOM MPOTPAMMEI -72 Yaca, B TOM YHCIIC:

BO B3aMMOJICHCTBUH C TIpEIo1aBaTeseM -72 Jaca.
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2. CTPYKTYPA U COAEP KAHUE YUYEBHOI'O IPEJIMETA

2.1. O0beM yueOHOro npeaMera U BUAbI Y4eOHO#l padoThl

Buna yueOHoii padoThl Kon-Bo | O6bem
4acoB
O6beM 00pa3oBaTe/IbHON MPOrpaMmbl (BCero) 72
YueOHas HArpy3Ka BO B3aUMO/IeliCTBUHU ¢ TMpenojgaBaTeieM 72
(Bcero))
B TOM YHUCJIC:
TEOPETHYECKOE 00yUeHne 26
MIPAKTUYECKHE 3aHATHUS 46

71a00paTOPHBIC 3aHATHS

KOHTPOJIbHBIE paOOTHI

mud. 3a4er

OK3aMCH

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

HaunmeHnoBaHue pasae- Coaeprxanue yueOHOIro MaTepuasa, JabopaTopHble M NPAKTHYECKHEe 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 coexnnennii 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. CTpyKTypHble GOpMYJIbl OpraHMYECKHX BellecTB. ['oMonorus, nzomepus. Xumuie- ITP11, ITP12,
PHSI CTPOEHHSI Opra- CKasl CBSI3b B OPraHUYECKUX COCJIMHEHUSIX: KPAaTHBIE CBSI3H, G- U M-CBs3H. [IpencraBnenue o kiac- I1P13
HUYECKHX COeIdHeHHuii cuuKaluy OpraHMYecKux BemecTB. HoMeHkIIaTypa opraHnyecKkux COeIMHEHUH (cucTeMaTrye-
A.M. Bytieposa CKasl) U TPUBUAJIbHBIC HA3BAHUS BAKHEHIIINX MPEACTABUTEIICH KIIACCOB OPraHUYECKUX 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 yrneBomlpO)]bl — 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 3aMeIleHUs] M TOPEHUs ), HaXOXKICHHUE B TIPUPO/IE, TOTyde- [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. ALETHIICH — MPOCTEUIINI pe-
CTaBHUTENb AJIKHHOB: COCTaB, XUMHUYECKOE CTPOEHUE, (PN3NYECKHE U XUMHUECKUE CBOICTBA (peak-
WU TUIPUPOBAHMSI, TAIOTEHUPOBAHUS, THIPATALIUY TOPEHHUSI ), HAXO0XKJIEHUE B IPUPO/IE, MOTy4e-
HUE U IPUMEHEHHE

IIp

AKTHYECKHUE 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

CocraBiieHue ypaBHeHHUI peakuuii, HIJIOCTPUPYIOIIHUX FeHeTHYEeCKYI0 CBSI3b YIJIEBOJ0OPO10B
(ApeHbl: O€H30II ¥ TOIYOII, COCTAaB, XUMHUYECKOE CTPOCHUE MOJICKYJI, PU3UYECKHE U XUMHUICCKHE
CBOICTBa (peakuy raJoreHMpoBaHUs U HUTPOBAHUS ), IOJyYeHHE U TpUMeHeHne. BiausHue OeH-
30J1a HA OPraHu3M 4esioBeka. [ eHeTHuecKas CBsi3b 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. [lonyrHeie HedTsHbIE Ta3bl. HedTh
u e€ npoucxoxaenue. CriocoOb! nepepadboTKu He(TH: MEPETroHKa, KPEKUHT (TEpMUYECKUH, KaTaau-
tudeckuil). [Ipoaykrsl nepepaboTku HEPTH, UX MPUMEHEHHUE B IPOMBIIIIEHHOCTH U B ObITY. Ka-
MEHHBIH YTOJb U MPOAYKTHI €ro MepepaboTKH)

TP9, ITP14,
P15

Pa3nen 3. Kucaopoacon

epKalme OPrauHnvdeCKue COCAMHECHUs

14

Conep:xanue yueOHOro MaTepuaJa

3.1 Cnuptsl. PeHon

1

Cnuptbl. @enod. [IpenenbHbie 0JHOATOMHBIE CIIUPTHI: METAHOJI M 3TAHOJI, XUMUYECKOE CTPOEHUE,
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA (PeaKkIMK ¢ aKTUBHBIMHU METaJUIaMH, TaJIOT€HOBOAOPOAAMH,
ropeHue), npuMeHenue. Bonoponnas cBa3b. @u3nonoruueckoe AeicTBre METaHoIa U ATaHoJa Ha
OpraHM3M 4ejaoBeKa. MHOTOaTOMHBIE CIIUPTHI: ATHJIEHIJIMKOJb U TNIMLIEPUH, XMMUUECKOE CTPOE-
HUC, (I)I/ISI/I‘-IeCKI/Ie M XUMHYECKHE CBOMCTBA (BSaHMOJIeﬁCTBI/Ie CO IICJIOYHBIMHU METAJlJIaMHU, Kaue-
CTBEHHAsl peaklysi HA MHOTOATOMHBIE CIIUPTHI). PU3HOIOTHYECcKOe IEHCTBHE HAa 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 dpenomna

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 kuciioTbl. CiioskHbie 3GupbI. Asbaerubl: GopMaabIeTuI 1 ale-
TaNbJACTH/I, XHMHUECKOE CTPOCHUE, PU3NICCKUE M XUMUYECKHIE CBONCTBA (PEaKIMU OKUCIICHUS U
BOCCTaHOBJICHHSI, KAYECTBEHHBIE PEAKIINH ), TIOJydeHHE U TpuMeHeHrne. O THOOCHOBHBIE TIPE/IeIb-
HbIC KAPOOHOBBIC KHCIIOTHI: YKCYCHAs! KUCIOTa, XUMUYIECKOE CTPOeHHE, ((U3NIECKHIE U XUMHYECKUE
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 Motoiee aeiicTBrue. CiioskHbIe 23(UPBI KaKk MPOU3BOIHBIC KapOo-
HOBBIX KUCJIOT. ['uaponu3 cioxHbIX 3GupoB. JKUpel Kak MPOU3BOIHBIC TIIMIICPUHA H BBICIIHX Kap-
OOHOBBIX KUCIOT. [ MApOIIN3 )KHPOB

NN DN

HpaKanecmle 3aHATHUSA

Pac4érpl o ypaBHEHHAM XUMHYECKUX PeaKIui

H3yuenne cBOWCTB pacTBOpa YKCYCHOMH KHCJIOTHI

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-
CTeHINi MOHOCaXapua: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3MUEeCKHe U XUMUUYECKHE CBOMCTBA
TJIIOKO3bI (B3auMozieiicTBue ¢ rupokcuioM Menu(1l), okuciaenne aMmMuaqHbIM pacTBOPOM OKCH/IA
cepebpa(l), BocctanoBieHue, OpOKEHHUE TITIOKO3bI), HAXOXKIEHUE B IPUPO/IE, MPUMEHEHHE TITIOKO-
3bl, OMOJIOTMYECKas pOJIb B JKU3HEAEATEIbHOCTU Opranu3ma yenoneka. @orocunre3. @pykros3a Kak
u3omep rimoko3sl. Caxapo3a — IpeACcTaBUTENb AUCaXapyuI0B, THIPOJIN3 CaXapo3bl, HAXO0XK/JCHHUE B
NpUpoJie U MpuMeHeHne. Kpaxmai u 1eunoso3a Kak MpupoTHbIE TIOMMEPHI: CTPOSHHE KpaxMaia
U LIEJUTIOJI03b], (pU3HUYecKre U XUMUYECKHEe CBOMCTBA KpaxMaa (THAPOIN3, KaUeCTBEHHAs peakLus
C MOJIOM).

NN NN D

IIp

AKTHYECCKHUEC 3aHATUA

Onpenenenue MoJIEKyJIAPHOH (pOPMYJIbI OPraHUYECKOI0 BeleCTBA M0 MACCOBBIM /10JISIM
aTOMOB XHMHUYECKHUX 3JIEMEHTOB U 10 Macce (00beMy) NPOAYKTOB CrOPaHUSs

TIPS, 1P,

TP10, TIP11,
TP12, TIP13,
TP14, TIP15
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Pa3znen 4. A30Tc0uep>xamne OpraHn4eCKue COCIANHCHUA

4.1 AMUHBI. AMHHO-
KHCJO0TEI. Beakn

ITp

AKTHYECCKHUEC 3aHATHUA

1

AMHHBI. AMHHOKHCJIOTBI. BeJIkH (BBIITOJHEHHE OIBITOB, XapaKTEPU3YIOIINX XUMHUYECKUE CBOM-
CTBa aMHHOKHCIIOT U OCIIKOB)

AMWHBL: METHJIAMHH — MIPOCTEHIIHIA TIPEICTABUTENIh AMUHOB: COCTaB, XMMHUYECKOE CTpOeHuE, (u-
3UYECKUE U XMMUYECKUE CBOMCTBA (PEaKuu ¢ KUCIOTaMU U TOPEHUS ), HAX0XK/ICHUE B IIPUPOJIE.
AMHHOKHCIIOTHI Kak aM(pOTepHbIC OpraHuuecKre coenuHeHus. OU3nuecKre 1 XUMUYECKHE CBOM-
CTBa aMUHOKHCJIOT (Ha MpUMepe MIniiMHa). bruosjornueckoe 3HaueHue aMUHOKKUCIOT. CHHTE3 TIeT-
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. BeicokomoieKyJ/JIsipHbIe COeINHEHUS

5.1. Illlactmaccsnl. Ka-
yuyku. Bosiokna

Conep:xanue yueOHOro MaTepuaJia

1

IlnacTmaccel. Kayuykn. Boiokna

Ip

AKTHYECCKHUC 3aHATHA

1

Pacno3snaBanme miacTMace ¥ BOJOKOH 110 X XapaKTePHbIM CBOiCTBaM

OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, ITOJIUMED, CTPYKTYP-
HOE 3BEHO, CTEIICHb ITOJINMEPU3ALUH, CPEAHSIS MOJIEKYIIsipHas Macca. OCHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEepH3aIs 1 noiaukoHaeHcanus. [Inactmaccs! (momnu-
STUJIEH, TIOJIMIIPOIUIIEH, TOJIMBUHIIXJIOPHU, TOIUCTHPOI). HaTypanbHbIi U CHHTETHYECKUE Kay-
yykH (OyTaleHOBbIH, XJIOPOIIPEHOBBII U N30IPEHOBBIN). BoslokHa: HaTypalibHbIE (XJIOMNOK,
IEPCTh, MIENK), HICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHUE (KaIlPOH U JIaB-

caH).

NN NN D

Pa3nen 6. Teopernueckue 0OCHOBBI XUMHUM

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 3axon u [lepuoguyeckasi cuCTeMa XUMHYECKHUX 3JI€MEH-
ToB JI.A. MenaeseeBa. Xumuueckuii 3neMeHT. Atom. CocTaB aTomMa, U30TOIbI. DJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUE YPOBHHU, MTOTypOBHU. ATOMHBIC OpOUTANH, S-, P-, d-, f-371eMEHTHI.
OcobeHHOCTH pacipeiesieHUs SJIEKTPOHOB MO OpOUTAJISIM B aTOMaxX MaJIBIX M OOJIBIIMX TIEPHOJIOB.
DnekTpoHHas KoHburypamus aromoB. [lepuoanueckuii 3akon u [lepuoanueckas cucrema XuMuye-
ckux snemeHToB []. 1. MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u [lepuoanueckoit cucTemsl
XUMHUYECKHUX AJIEMEHTOB C COBPEMEHHON TEOPUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB M 00Pa3yeMbIX UMHU MTPOCTHIX M CIOKHBIX BEIIECTB MO TPYIIIAM U

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

I1P16, ITP21,
[1P22

17




€Ba B Pa3BUTUU HAYKHU.

Ip

AKTHYECCKHUEC 3aHATHUA

N3y4deHnune 3aK0HOMEPHOCTEH 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

Ctpoenne BemecTBa. MHorooopasue BemecTB. XuMu4yeckas CBs3b. Bupl (KOBajeHTHas HENO-
JSIpHAS U NOJIIpHAsl, HOHHASI, METAJTNYecKas) 1 MEXaHU3Mbl 00pa30BaHUS XUMUYECKOU CBSI3U
(oOMeHHBIN M TOHOPHO [ JakienTopHelid). Bogopoanas cBs3b. BaneHTHOCTB. DIEKTpOOTpUIIATEb-
HocThb. CTeneHs okuciienus. KaTnoHsl 1 aHnoHbl. BemiecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTpOEHUs. 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTBA. TUIIbI KPUCTAIIIMUECKUX PEUIETOK M CBOMCTBA
BeniecTB. [loHsTHE 0 AUCTIepcHBIX cucTeMax. VicTuHHBIE pacTBOpbl. KomudecTBeHHbIE XapaKTepu-
CTUKH PacTBOPOB (MaccoBasi 101 BEIIecTBa B pacTBope). Kiaccudukanus HeopraHnueckux co-
eanHeHnii. HoMeHki1aTypa HeOpraHu4ecKuxX BEIECTB

Ip

AKTHYECCKHUC 3aHATHHA

1

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

I1P17, ITP18,
I1P19, ITP20,
ITP30

6.3 Xumnueckmue pe-
aKuuu

Conep:xanue yueOHOro MaTepuaJa

1

XuMmnuyeckue peakunu. Kimaccupukamnus XUMHYECKUX PEaKIMi B HEOPTaHUYECKON ¥ OpraHuYe-
CKOM XMMUU. 3aKOH COXPAaHEHHS MacChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBPAIICHUS YIHEPTUU TTPU
XUMHYECKHX peakiusix. CKOPOCTh peaKInu, €€ 3aBUCUMOCTb OT pa3NudHbIX pakTopoB. ObparTu-
MBbI€ peakiuu. XuMudeckoe papHoBecue. MakTopbl, BAUSIONINE HA COCTOSTHIE XUMHUECKOTO paB-
Hosecwusl. [Ipunmun Jle [llarense. DnexkTponutndeckas nucconnanus. CUIbHBIEC U Ca0bIe AJIEK-
TponuThl. Cpea BOJHBIX PAaCTBOPOB BEIIECTB: KMCas, HEUTpasibHasl, menouHas. BomopoaHslii mo-
kazarens (pH) pacTBopa. Peakiiuu HOHHOTO OOMEHA B OpraHMYECKON M HEOPTaHUYECKOW XHMHH.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIEC peakiuu. [[oHATHE 00 3JIeKTpOIH3e PACIIaBOB U PACTBOPOB
coseit. [Ipumenenue anexrponusa.

NN DNDN

Ip

AKTHYECCKHUEC 3aHATUSA

HN3yyeHue BIUSAHUS PA3JMYHBIX (AKTOPOB HA CKOPOCTh XMMUYECKO 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

Paznen 7. Heopranuueckasi Xumusi

7.1 MeTajLiibl

Conep:xanue yueOHOro MaTepuaJia

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-
70B. [IpumMeHenne MeTaioB B OBITY, IPUPOIE U TeXHUKe. CIUIaBbl METAJUIOB. DIIEKTPOXUMHUYE-
CKUU psiji HanpsbKeHUH MeTaiioB. Ob1ue crnocoObl moaydeHus MetamioB. Kopposus MeTasios.
Crioco6pbI 3a1uTHl OT KOppo3uu. O0Ias XxapakTeprucTUKa METAIOB IIaBHBIX moarpymi (IA-
rpymma, I[IA-rpymnma) [Tepuoandeckoit CHCTEMbI XUMUYECKUX JJIEMEHTOB. ATTIOMHUHUI. AMboTep-
HbIE CBOMCTBA OKCHJIa ¥ THAPOKcHIa amroMuHus. OO0I1as XapakTepUCTHKA METAJIOB ITOOOYHBIX
noarpynn (b-rpynm) [leprnoauueckoi cuCTeMbl XUMUYECKUX 3JIEMEHTOB: Me/lb, LINHK, XPOM, JKeJle-
30. Baxkneiime coefMHEHNs] METaIOB (OKCH/Ibl, TUIPOKCHUIBI, COJIN).

ITp

AKTHYECCKHUEC 3aHATHUA

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

Pacuérbl macchl (00beMa, KOJIMYECTBA BelleCTBA) MPOAYKTA PeaAKIUM, €CJIU OIHO U3 BellecTB
JaHO B BHJ/Ie PACTBOPA ¢ onpeiejieHHOH MacCOBOI /10J1eil pACTBOPEHHOI0 BellleCTBA

I1P23, ITP31

7.2. HemeTaLibl

Coaep:xanue yueOHOro MaTepuaJia

1

Hewmeramnsl. [Tonoxenne HemeramioB B [leproanyeckoil cuctreMe XUMUYECKUX 3yieMeHToB J1.1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. DPU3HUECKHe CBOMCTBA HEMETAILIIOB. AJUIOTPOIHUS
HEMETAJUIOB (Ha MpUMepe KUCIIOpoaa, cephl, pochopa u yriepona).

XUMHYECKUE CBOWCTBA BKHEHIIINX HEMETAJUIOB (TalOreHOB, Cephl, a30Ta, Gpocdopa, yriepona u
kpeMHuusi). Okcuapl HeMeTauioB. Kucnopoacoaepskamue kucinoTsl. Bogopoansie coeqnHeHus He-
METAaJIJIOB.

Ip

AKTHYECCKHUEC 3aHATUSA

Pemenue IKCHIEPUMEHTAJIILHBIX 3a/1a4 110 TEME «HeMeTaab».

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, €CJIU 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 HeOpraHmuye-
CKHMX H OPraHHYeCKHX BellecTB

(Heopranuueckue u opraHndeckue KUcaoTsl. Heopranuueckue u opraHuueckue OCHOBaHUSA. 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 ITPOEKTOB O POJIM XMMHHU B )KU3HU

Posib xuMum B oO6ecrieueHIH SKOJIOTHYECKOH, YHEPTeTHUECKOM 1 MUIIEBON 0€30MaCHOCTH, pa3BH-
TUU MeIULIUHEL [IoHATHE 0 HAy4YHBIX METO/axX MO3HAHMS BEILIECTB M XUMUYEeCKUX peakuuil. [Ipen-
CTaBJIeHHs 00 OOIMIMX HAYYHBIX MPUHLIMNAX TPOMBIIIJICHHOTO MMOJyYSHHUS BaKHEUIIINX BEIIECTB (Ha
IpHUMepax NMPOU3BOACTBAa AMMHUAKA, CEPHON KUCIIOThI, METAHOJIA).

2 |bbpITOBasi XMMHYeCKasi PAMOTHOCTB: COCTAaBIICHHE TTAMITOK O 0€30MIaCHOM OOpaIICHUH C BEIlle-
CTBaMH B OBITY.

YenoBek B MUpE BEWMIECTB, MATEPUAIOB U XUMUYECKUX PEAKLIMI: XUMUS 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 ans teoperudeckoro ooyuenus (kabuner 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, yyeOubIii Kopmyc
Ne 1). Yuebnas aymuTopus mpeaHa3HaueHa JIsl TPOBEICHHS MPAKTUICCKUX 3aHATHMA.
udposas nadopatopust no xumuu (0a30BbIi YpoBEHb) - 6
[Mudposas madboparopus o ouonoruu (6a30BBI YPOBCHB) - 6
VY4ebHo-HccIe0BaTeNNbeKas 1adopaTopus OMOCUTHAIOB U HEHPOTEXHOJIOTH- 6
JlaboparopHoe 000pyI0BaHKE IT0 XUMHUHU-6
Ammapar Kumma - 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 yueOunsbiit 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 mrt.),
1.8. MounuTop 19” topview A1981WXx (4mit.)
1.9. Cucremnsriit 610k Intel Celeron 430 (7 mirt.),
1.10. Cucremusiii 610k 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 odecnevyenne 00y4eHus
Ilepeyennb yueOHbIX n3aannil, UHTEpHET-pecypcoB, JONOJHUTEILHON JUTEPATYPHI

Jnis peanu3anuu mporpaMmbl  OMONMMOTEYHBIH (POHA 00pa30BaTENbHON OpraHU3aALUU
UMEeT TMeYaTHbIe W/WIM 3JEKTPOHHBIE O0pa3oBaTelbHbIE M HWH()OPMALMOHHBIE PECYPCHI,
pPEKOMEHIyeMble AJIsl HCII0Ib30BaHMs B 00pa30BaTeIbHOM IIpoLiecce

OcHoBHas1 IMTepaTypa

DJIeKTPOHHBIE H3IAHUS

1.T'abpuensa, O. C. Xumus: 10-ii kmacc: 6a30Bbiit ypoBeHsb : yueOunuk / O. C. ['abpuensH,
N. T'. Octpoymos, C. A. CinankoB. — 6-¢ u3f., crep. — Mocksa : [IpocBemenue, 2024. — 128
c. — ISBN 978-5-09-112176-6. — TekcT : 3nmekTpoHHbIH // JIaHb : 31eKTpOHHO-OMOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/408671 (mara obGpamenus: 11.03.2025). — Pe-
YKUM JIOCTYTA: JIJIsl aBTOPU3. TIOJIb30BATEIIECH.

2.T'abpuensn, O. C. Xumus: 11-i kmacc: 6a30BbIid ypoBeHs : yueOHuk / O. C. ['abpuensH,
U. T'. Octpoymos, C. A. CnaakoB. — 6-¢ u3n., crep. — Mocksa : [IpocBemenue, 2024, — 127
c. — ISBN 978-5-09-112177-3. — TekcT : 3nmeKkTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/408668 (mara obpamenus: 11.03.2025). — Pe-

JKUM JIOCTYHa: AJisl aBTOPU3. M10JIb30BATEIEH.

JlonoIHUTEIbHAS JIUTEpPaTypa

1. AHn¢punorenosa, . B. Xumusi: yaeOHUK U MPAKTUKYM AJIsL CPEIHETO MPoQeccuo-
HanpHOTO 0OpasoBanus / U. B. Audunorenosa, A. B. babkos, B. A. [lonkoB. — 2-e u3x., ucrp.
u gon. — Mocksa: M3garensctBo FOpaiit, 2024. — 291 ¢. — (IIpodeccuonanbuoe odpazoba-

aHue). — ISBN 978-5-534-11719-6. — Texkcr: anmektponHblii / OOGpa3oBarenbHas miaTdopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/538526 (mara obpamienus: 15.03.2025).

2. Hukonsckuit, A. b. Xumus: yuyeOHUK U MPAKTUKYM JUIsl CPEHEro mpogeccuo-
HanbHOTO 0Opa3zoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e¢ u3j., nepepad. u aom. —
Mocksa: U3zpatensctBo FOpaiit, 2024. — 507 ¢. — (Ilpodeccuonanbnoe obpazoBaHue). —
ISBN 978-5-534-01209-5. — Texkct: snexTpoHHbIN // OOpa3oBatenbHas miatdopma FOpaiit
[caitT]. — URL: https://urait.ru/bcode/538279 (nata obpamenus: 15.03.2025).

3. Xumus: yaeOHUK Ui cpegHero npodeccruonanbHoro oobpazosanus / 10. A. Jlebe-
nes, I'. H. ®anees, A. M. I'onyGes, B. H. IllanoBan ; mox obmieit penakuueii I'. H. ®aneeBa. —
2-e m31., mepepad. u gon. — Mocksa: M3natensctBo IOpaiit, 2024. — 431 ¢. — (IIpodeccuo-
HallbHOE oOpazoBaHue). — ISBN 978-5-9916-7723-3. — Tekcr: anexkrponHslii // O6pa3zoBa-
tenpHas 1iaTdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/537876 (mara obpamienus:
15.03.2025).

HNudpopmannonnbie pecypcsl HHPOPMAIHOHHO-TEJIEKOMMYHHKALMOHHON CeTH HHTEPHET
1. http://www.alhimik.ru/ - AnxuMuK — mopTaa 0 XUMHH

2. http://lwww.chemnet.ru/ - Xumuueckas nHGOpMaIMOHHAS CETh
3. http://www.chem.msu.su/rus/elibrary/ - Dnexkrpontas OnOIHOTEKA IO XUMHUH
4. http://www.hij.ru/ - XKypran «Xumus u xxu3nb. XXI Bek»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEJJMETA

KoHTpoJib M oumeHka pe3ylbTaTOB OCBOCHHS Y4YEOHOIO MpeAMeTa OCYIIECTBISETCS
MpernoiaBaTesieM B MPOIECCe MPOBEICHUS MPAKTUUECKUX 3aHATUN, TECTUPOBAHMS, a TAKXKE 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 €CTECTBCH-

HO[ |Hay4YHOU KapTUHBI MHUpPA, POJIU XUMHUU 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 IPUPOTHON CPEJIE;

BrinosiHeHNE MPaKTUYECKHUX 3aJaHUN

- BIIQJICHUE CUCTEMON XMMHUYECKUX 3HAHU,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAraroliue mno-
HATUS (XUMUYECKHUI 3JIEMEHT, aTOM, DJIeK-
TpoHHAast 000JI0UKa aTOMa, MOJIEKYJIa, Ba-
JICHTHOCTb, 3JIEKTPOOTPUIIATENIbHOCTD, XH-
MUYEcKas CBSI3b, CTPYKTypHas hopMyia
(pa3BépHyTas u cokpaniéHHas), 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 XUMHUYC-
CKHUX SIBJICHHH, ()aKTOJIOTHYECKUE 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 ISl COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEépHY-

[IpakTHueckoe 3aHsATHE
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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 YMEHUI 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 Ha3BaHMUSI 10
cucreMarnueckor Homenkiarype (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);

BrimonHeHne UHIUBUAYaTbHBIX 3a/laHui

- 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 YMEHHI XapaKTEePU30-
BaTh COCTaB, CTPOEHHE, (PU3NUECKUE U XH-
MHUYECKHE CBOMCTBA THITMYHBIX TIPEICTABH-
TeJel pa3INYHbIX KJIACCOB OPTraHHMUYECKHUX
BeIeCcTB (METaH, 3TaH, TUJICH, TPOITUJICH,
anetuiieH, oyranuen-1,3, metunOyranu-
enl[11,3, 0Oen3oi, METAHOII, 3TAHOJI, ITH-
JICHTJIMKOJIb, TTUIEPUH, (EHOII, alleTab/Ie-
TUJI, MypaBbUHAS U YKCYCHAs! KUCIIOTBI, TITO-
K032, KpaxmaJ, IeJUII0JI03a, aMUHOYKCYCHAas
KHCJI0TA), HJUTFOCTPUPOBATH TCHETUYCCKYIO
CBSI3b MKy HUMHU YPaBHEHUSIMU COOTBET-
CTBYIOIIIUX XUMHYECKUX PEAKIIU C HCITONb-
30BaHUEM CTPYKTYPHBIX (DOPMYIL;

BelnmonHeHNE NPAKTUYECKUX 3aJaHUI

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

TecTtupoBanue

- ¢(hOpMHUPOBAHHOCTH YMEHUN TPOBOAUTH
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);

- ¢(hOpMHUPOBAHHOCTH YMEHUH BIIAJIETh CH-
CTEMOH 3HAHUIT 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 )KU3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

Beinonnenue npoekTHOH paboTh

- ¢(OPMHUPOBAHHOCTh YMEHUI COOJIIOAATH
IpaBuiia MOJb30BAHMS XUMUYECKOM MOCYI0M
1 JIa0OpaTOPHBIM 000PYIOBAHUEM, & TAKKE
npaBuiia 0OpaIeHus ¢ BEIECTBAMH B COOT-
BCTCTBUU C UHCTPYKIHAMU 11O BBIITOJIHCHHUIO
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 3alliCu ypaBHEHU N
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 CPEbl, OCO3HA-
BaTh OMACHOCTbH BO3JEHCTBUS 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

- c(hopMUPOBAHHOCTH NIPEJICTABIICHUI: 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 HKOJI0-
THYeCKd 000CHOBAHHOI'O OTHOIIEHUS K CBO-
€My 3JI0pPOBbIO ¥ IPUPOJIHOMN CPEJIE;

- BJIaJICHHE CUCTEMOM XMMHUYECKUX 3HAHUM,
KOTOpasi BKIFOYAET: OCHOBOIIOJIATAIOIIHE T10-
HATUSA (XUMHUYECKHUI 3JIEMEHT, aTOM, U30TOII,
S-, p-, d- 3JICKTPOHHBIC OPOUTAIM ATOMOB,
HOH, MOJICKYJIa, MOJIb, MOJIIPHBIN 00BEM,
BaJICHTHOCTbD, BHGKTpOOTpI/II_IaTGJILHOCTB,
CTCIICHb OKHCJICHHS, XUMHYECKas CBS3b (KO-
BaJICHTHAs, MOHHAs, METaJUIM4YeCcKasi, BOJO-
poJiHAas), KpUCTAINYEeCKas peIiéTKa, THIIbI
XUMHUYECKHUX PEAKIIHiA, PACTBOP, DJICKTPOIIU-
ThI, HEAJIEKTPOJIUTBI, HICKTPOIUTHICCKAS
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 HpeBpaHICHI/Iﬂ 3HepFI/II/I HpI/I XUMHU-
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 HCITIOJIb30BAHUY BaXHEHIINX HEOPTraHU-
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, HCII0JIb30BATh COOT-
BETCTBYIOLLIME MOHATHUSI IIPU OIIMCAHUU HEOP-
TaHUYECKMX BEIIECTB U UX MPEBPAILCHHUII,

BrinosiHeHNE TPaKTUYECKUX 3aJaHUI

- ¢hOpMHUPOBAHHOCTH YMEHUN UCTIOTIB30BATh
XAMHYECKYI0 CUMBOJIMKY JIJI1 COCTABJIEHUS
dbopMyI BelecTB U YpaBHEHUNH XUMHUYECKUX
peaKkrii, CHCTEMaTUYECKYI0 HOMEHKIIATYpy
(IUPAC) u TpuBHalbHbIE HA3BAHUS OTACIb-
HBIX HEOPTaHUUYECKHUX BEIIECTB (yrapHbIi
ras, yrJIEKUCIIbIMA a3, aMMHUAK, TaléHas u3-
BECTh, HETalIEHas U3BECTh, MUTHEBAS COJIA,

OUPUT U JPYTHE);

BelnonHeHNe MHAMBUAYAIBHBIX 3a1aHUN
TecTtupoBanue

- c(hopMUPOBAHHOCTH YMEHHI ONPEACIIATH
BAJICHTHOCTB U CTEIIEHb OKHUCIICHUS 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, HOHHAs, METaJNIMYECcKasi),
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 COSAMHEHHH (ITPOCTHIC BElIe-
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 €r0 CUCTEMAaTH-
3UPYIOILYIO, OOBSICHUTENbHYIO U IPOTHOCTH-
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 MOHATHUS «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-
BETCTBYIOIIIMX XUMUUYECKUX PEAKIINN;

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 DJIEMEHTOB,
00paTUMOCTH peaklluy, yYacTHIO KaTallu3a-
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 UJYT 1O KOHLA;

Brinonnexnue MMPAKTUYCCKUX 3aJaHui

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

BelInmonHeHne NpakTUYECKNX 3aJaHUN
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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 XMMHUYECKON 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 MMOJTYYeHHs CEPHOU
KHCIIOTHI, aMMHaKa, a TaKxke chopMupoBaH-
HOCTb IPEICTaBICHHI 00 00X HAyYHBIX
MIPUHIIAIIAX W SKOJIOTHYECKHUX TIpodiieMax
XUMHUYECKOT0 MTPOU3BO/JICTBA;

BrInonHeHne NpakTU4eCKUX 3aJaHui
TectupoBanue

- ¢(hOpMHUPOBAHHOCTh YMEHUN IPOBOAUTH
BBIUMCJICHHSI C MCIIOJIb30BaHUEM TTOHATUS
«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 UHCTPYKLHSAMU I10 BBIIIOJIHEHHUIO
71a00PATOPHBIX XUMUUYECKHUX OMBITOB;

Brinonaexnue MMPAKTHUYICCKUX 3aJlaHui

- ¢(OpMHUPOBAHHOCTb YMEHUH MJIAHUPOBAThH
Y BBITIOJIHATh XUMUYECKUHA SKCIIEPUMEHT
(pa3noxxkeHue nepokcua BOA0poaa B Mpu-
CYTCTBHMHM KaTaJMU3aTopa, OIpeAeICHUE 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-
IIEHHE YKCIIEPUMEHTAJIbHBIX 33134 110 TEMaM
«Meramnel» u «HemeTannel») 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 GOPMYIHPOBAThH 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 YMEHUH COOIOaTh
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 nokaszarens 11K, noscHATs Ha nmpu-
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 METOJaX

MMO3HAHUA BEIIECTB U XMMHUYECKUX SIBJIEHUH;

BrinosiHeHME MHIUBUAYAIBHBIX 3aJaHUIM

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

BrinosiHeHME MHIMBUAYAJIBHBIX 3aaHUN
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