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1. HACIHOPT PABOUYEHN IMTPOI'PAMMbI YYEBHOI'O INPEIMETA
«XHUMMUS»

1.1 Oo6aacTb npuMeHeHHUs NPOrPaMMBbI

Peanuzanus cpeanero o6miero obpazoanus B npeaenax OIT CITO nmo nporpamme
MIOATOTOBKM CIIEHHAIIUCTOB CPEAHETO 3BE€Ha 1Mo crnenuanpHoctn «11.02.17
Pa3paboTka 3eKTpOHHBIX cUCcTeM U yCTpoHcTB» B cooTBeTcTBUM C PI'OC CIIO no
cnenuanbHocTh «11.02.17 Pa3paboTka 3JEKTPOHHBIX CHUCTEM M YCTPOWCTB», C
yueroM TpeOoBanuii ®I'OC cpennero obmiero 00pa3oBaHMs, YTBEPHKIACHHOIO
npukazoM MuHoOpHayku Poccum ot 17.05.2012 Ne 413 ¢ wu3MeHEHHSIMH,
BHECEHHBIMM IIpMKa3oM MuHucTepcTBa npocseiieHus Poceniickoin denepaunuu ot
12 aBrycta 2022 1. No732 u ot 27 nmexabps 2023 r. Nel028, u denepanbHOii
oOpa3oBaTeIbHOM MPOrpamMMbl CpellHEro oOIero o0pa3oBaHUs, YTBEPKIACHHOU
npuka3zoM Munucrepctsa npocsenienus Poccuiickoit @eneparuu ot 18 mas 2023
r. Ne 371.

1.2 O61mas xapakrepucTuKa y4e0HOro npeamMera « XuMHsD)

XUMHSI KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAyK HIpaeT 0COOYyI poJib B
COBPEMEHHOM ITMBWJIM3AlIUM, B CO3JIaHUU HOBOUM 0a3bl MaTepHaTbHON KYJIBTYPHI.
TecHo B3auMMOAECHCTBYS C JPYrMMH €CTECTBCHHBIMM HayKaMH, XHMHS CTajia
HEOTHEMJIEMOI YaCThIO MHUPOBOM KYJIbTYpbI, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO
Tpyda ¥ SKM3HU KaxJaoro uieHa oOmectBa. CoBpeMeHHass XMMHS KakK Hayka
co3ujareibHas, KaK Hayka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha peUIeHue
rJI00ATBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, FIKOJIOTMYEeCKOI 6€30MacHOCTH U OXPAHBI 310POBbSI.

B coorBercTBHM ¢ OOHMIMMHU LENSMU M TMPUHIUIAMHU CPETHEro OOIIETro
oOpazoBanus cojepkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3YYCHHs) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HAa OOMIEKYJIbTYPHYIO TTOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM JUIS BBIPAOOTKH  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKM3Hb COLMYMAa, MPOAOJIKEHHUS
o0pa30BaHus B Pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HETIOCPEIACTBEHHO C XUMUEH.

CocraBistomuMH ~ nipeaMera  «XUMHUS»  SBISIIOTCS  0a30BbIE€  KYpChl  —
«Opranuveckass xumuss» u «OOmas u HEOpraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUS KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHWWA 0 HEOPTraHWYECKON XMMHU (C BKIIOUEHHEM 3HAHUW W3 OOIIEH XUMHUH) U
OPraHUYECKON XUMHHU.

Ilon HOBBIM yrioMm 3peHus B mpeaMere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3Y4YEHHBI HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
TEOPETUUYECKUNA MaTepuas U (DAKTOJOTHMUECKHE CBEICHHS O BEIIECTBAX W
XUMHUYECKOU pEaKIUH.

Ennnas cucrema 3HaHMN O BaXXHEWIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XMMHUUYECKUX PEAKIUSIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHus gomonHsercs B kKypcax 10 m 11 xmaccom



DJIEMEHTAMHU  COAEPKAHMS, HMEIOIIHUMH KYJbTYpOJIOTUYECKHM M NPUKIATHOU
Xapakrep.

1.3. Heau u3yyeHnust y1eOHOro npeamMera XuMust

['nmaBHBIMU HETSAMH H3Y4YCHUS TpeaMeTa « XuMmus» Ha 6a3oBoM yposHe (10-11
KJI.) SIBJISTFOTCSI:

1. ¢QopmupoBaHue cHCTEMBl XUMUYECKMX 3HAHMM Kak BaKHeHIIen
COCTaBJIAIONIEH €CTECTBEHHO-HAYyYHOW KapTUHBI MHUpa, B OCHOBE KOTOpOMl JiexkaT
KJIIOYEBblE TOHATHS, (yHAAMEHTAJIbHbIE 3aKOHbl M TEOPUUM XUMHUHU, OCBOCHHE
A3blKa HAyKH, YCBOEGHHE UM TIOHMMaHHE CYHUHOCTH JOCTYMHBIX 0000UIeHUMN
MHUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJIEHUE C HCTOpUEH HMX pa3BUTUS H
CTaHOBJICHUS;

2. (popMUpOBaHHUE U PA3BUTHE MPEJICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XUMHUYECKUX PEaAKIUil, HEOOXOAUMBIX IJii MPUOOPETEHHUs YMEHUMU
OpPUEHTUPOBATHCS B MHUPE BEUIECTB M XUMUYECKUX SIBICHHI, UMEIOIIUX MECTO B
PUPOJIE, B MPAKTUYECKON U TTOBCETHEBHOM KU3HU;

3. pa3BUTHE YMEHUH U CIIOCOOOB ACSATEIBHOCTH, CBSI3aHHBIX C HAOJIO/IEHUEM
U 00BSICHEHHEM XMMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBHII 0€3011acCHOTO
oOpalleHusl ¢ BEIeCTBaAMHU.

4. apanTanus oOy4yarolKUXCs K YCJIOBUSAM JIUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, T'OTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO I'PAMOTHBIX
pEIIeHU B KOHKPETHBIX >KM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU M UX
IPUMEHEHUEM;

5. ¢dopmupoBaHne Yy O0OyYaromUMXCsl KIIOUEBBIX HABBIKOB (KIHOUEBBIX
KOMIIETEHIIMI), WMEIOIIMX YHUBEPCAIbHOE 3HAYEHHUE JUIsl Pa3jIUYHbIX BUIOB
NESATEeIILHOCTH: PEIIeHUsT po0jieM, MOMCKa, aHalnu3a U 00paboTku MH(pOpMAIUH,
HEOOXOJUMBIX JJII TPHOOPETCHHs] ONBITa JACSATENBHOCTH, KOTOpas 3aHUMAeT
BaYXHOE MECTO B MTO3HAHUU XMMHH, a TAKXKE JIJISl OLICHKH C TO3HUIINI 9KOJIOTUYECKON
0e30MacHOCTH XapakTepa BIMSHUS BEHIECTB W XUMHUYECKHUX MPOIECCOB Ha
OpraHu3M YeJIOBEKa U MPUPOIHYIO CPENY;

6. pa3BUTHE MMO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUECKHUX
CIIOCOOHOCTEH 00YYaIOIIUXCS: CIOCOOHOCTH CAaMOCTOSITEIFHO PUOOPETATh HOBBIE
3HaHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMHU NOTPEOHOCTIMHU, UCIIOJIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH IS MOUCKAa M aHalu3a y4eOHOU U
HAYYHOTIONYJISIPHON MHPOPMAIIUN XUMUYECKOTO COIEPIKAHNUS;

7. ¢dopMHpoBaHWE H Pa3BUTHE Y OOYYAIOIMIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUIEHUS, HaOIIOAATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0OCOOEHHO HEOOXOIMMBI, B YaCTHOCTH, IPH TUIAHUPOBAHUU U ITPOBEICHUN
XHUMHYECKOr0 3KCIIEPUMEHTA;

8. BocmuTanue y oOydaomuxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKON
HANpPaBICHHOCTH XUMHUH, €€ BaXXHOW PONM B PEIICHHWU TJIO00AIBHBIX MPOOIeM
PaLMOHAIBHOTO MPUPOIONOIb30BAHMS, OMOIHEHUSI YHEPIETUYECKUX PECYPCOB U
COXPAHEHUS! MPUPOJHOIO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOro
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OTHOHICHHUA K IIPUPOAC M CBOCMY 3J0POBbIO, a@ TaKIKC HpI/I06p€TeHI/I${ OIIbITA
HCIIOJIB30BaHUA IIOJYYCHHBIX 3HAHUU AJ1 MIPUHATUS T'PaMOTHBIX pGI]_IeHI/Iﬁ B
CUuTyalnuiax, CBA3aHHbIX ¢ XUMHWYCCKHUMHU SBJICHUAMU

1.4 MecTto yuyeOHoOro npeamera «Xumus» B crpykrype OII:

VY4eOnbiii npeameT «XuMus» ABIIeTCs y4eOHbIM MPEAMETOM 00s3aTeIbHON
npeametrHon obOmactu  «EctectBennsie Hayku» PI'OC  cpegnero oOiero
oOpa3zoBaHwUsl.

B yueOHOM miaHe o0pa3oBaTeNbHOM MpOrpaMMbl y4eOHBIM mIpeaMeT
«XUMHUS» BXOJIUT B COCTaB 00111€00pa30BaTEIbHOIO IIUKJIA.

[Ipu sTOM wH3ydeHue y4yeOHOro mnpeameTa «XUMHUS» MPETyCMOTPEHO Ha
0a30BOM ypOBHE M HAIPaBJICHO Ha JIOCTHXKEHHE JTUYHOCTHBIX, METANPEIMETHBIX U
IPEIMETHBIX PE3YyJIbTaTOB.



2 IIJNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA YYEBHOI'O
NPEAMETA «XUMMUSA»

JIMUHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIE Pe3yJbTAaThl OCBOCHUS MpeaMeTa « XUMUS) OTPaAXKaroT cPopMUPOBAHHOCTH
OMbITa MO3HABATEIIBHOM M MPAKTHYSCKOW JEATEIBHOCTH OOYyYaroIuXCs [0 peaau3aluu
IIPUHATHIX B O6HICCTBC HCHHOCTefI, B TOM 4YHCJIC B HaCTH:

1) rpasKIaHCKOro BOCIIMTAHHUS:

OCO3HaHHUA 00yYaIOIIMMHKCS CBOUX KOHCTUTYIIMOHHBIX PaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U IPABOIOPSIIKY;

OpeACTaBJICHUA O COIIMAJIBHBIX HOPpMAax W IMpaBHIaX MEKINYHOCTHBIX OTHOIIICHUHU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOU TBOp‘IeCKOﬁ ACATCIIBHOCTHU IIPHU CO3JIaHUHA y‘Ie6HI)IX ITPOCKTOB,
pEeIICHNN y‘IC6HBIX M NIO3HABATCJIbHBIX 3a1a4, BBIITIOJHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCO6HOCTI/I IIOHUMAaTb W INPUHUMATb MOTHUBBI, HAMCPCHH:, JIOTUKY W apryMCHTLI
JPYTUX MpU aHAINU3€ Pa3IUYHbIX BUJOB YUeOHOU EATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

HEHHOCTHOI'O OTHOIICHHA K HCTOPHUYCCKOMY M HAYYHOMY HAaACJICIUIO OTE€YECTBEHHOU
XUMHH,

YB@)KEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH W MPAKTUYECKOTO MPUMEHEHHUS
XHUMHHU, OCO3HAHHUA TOro, 4TO0 AJOCTHXKCHUSA HAYKH C€CTb PE3YIbTaT IJIIMTCIBbHBIX Ha6J'IIO)IeHI/H71,
KPOIIOTJIMBBIX OKCIICPUMCHTAJIBHBIX IIOUCKOB, ITIOCTOSIHHOI'O TPpyda y‘-IéHI)IX H IIPaKTUKOB;

HHTEpECAa ©W TIO3HABATCJIBHBIX MOTHUBOB B IIOJIYYCHHMU MW IOCICAYIOIIEM aHAJIU3€
nHGOpPMAIIMU O TIEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEUCCTBEHHON XUMHM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPAaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTH OIIEHHWBATh CHUTYAllMH, CBSI3aHHbIC C XHUMHUYCCKHMH SBJICHUSAMH, U
MPUHAMATh OCO3HAHHBIC PEHICHHS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBCHHBIE HOPMBI H
[[EHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHEC M IMOCTYIIKH CBOMX TOBAPHIICH C IMO3UI[MIA
HPaBCTBEHHBIX U IPABOBBIX HOPM M OCO3HAHME TOCIIECACTBUI 3TUX MTOCTYIIKOB;

4) hopMupOBaHHUS KYJIbTYPHI 310POBbSI:

[MOHMMaHHUS IICHHOCTEH 3J0pOBOro M 0e30macHOro oOpasza >KM3HH, HEO0OXOIMMOCTH
OTBETCTBCHHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3UIECKOMY M IICUXUIECKOMY 3I0POBBIO;

COOIIIOICHHST TIPaBHU OE30MMAacHOr0 OOpaIleHUsT ¢ BEIIECTBAMHM B OBITY, IMOBCEIHEBHOM
’KM3HU U B TPYJOBOM JEATCIHLHOCTH;

MOHMMAHUS [[EHHOCTH MPABWJI HHAWBUAYAILHOTO M KOJUICKTUBHOTO 0€30MacHOr0
MOBEJICHUS B CUTYAIHSIX, YTPOKAIOIINX 30POBBIO U JKU3HH JTFOJICH;

OCO3HAHUSI MOCIEACTBUI U HEMPHITHS BPEIHBIX MPHUBBIYEK (YHOTPEOICHUS aTKOTOJIS,
HApKOTHUKOB, KyPEHHUS;

5) Tpy10BOro BoCUTAHUS:

KOMMYHHUKATHBHOW KOMIICTEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKOW JIEATEIBHOCTH,
OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M APYTUX BUAAX ACATCIBHOCTH;

YCTAHOBKM Ha aKTHBHOE Yy4YacTHE B PEIICHUH MPAKTHUSCKUX 3a/1a4 COIMATbHON
HAIMpPaBJICHHOCTH (B paMKax CBOETrO KJ1acca, MIKOJIbI);

HHTEpeca K MPAKTUYECKOMY H3YUYEeHHIO MPOQECCHi pa3jInvyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHCHUS MPEIMETHBIX 3HAHHI 10 XHMHH;

YBOKEHHS K TPY/LY, JIIOSIM TPy/Ia U pe3y/IbTaTaM TPYAOBOM I TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHAYaTbHOW TpaekTOpUH o0Opa3oBaHus,
Oymyrnel mpodecCHr U pearn3alui COOCTBECHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U MOTPEOHOCTEN 00IIECTBa,

6) IK0JIOrHYEeCKOr0 BOCIIMTAHMS



HKOJIOTUYECKHU 1[€JIeCO00pa3HOr0 OTHOIIECHUS K IPUPOJE, KaK HCTOUHUKY CYIIECTBOBAHHUS
’KH3HH Ha 3emiie;

MOHUMAaHUS II00aJTHHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS IKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MMPUPOJHON U COLIMATIBHOM CPEBI;

0CO3HaHMUA HEOOXOAUMOCTH UCIIOIB30BAHUS JOCTHKECHUM XUMHUH JJIs1 PEIICHHS BOIIPOCOB
PalOHAaIBLHOTO IPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HENpUATUS ACUCTBUM, NPUHOCSIIMX BPEJ OKpY)Kalolleld MPUpPOJHOH cpene,
YMEHHSI IPOTHO3UPOBAaTh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MPEAIPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4Yusl Pa3BUTOrO HKOJOTUYECKOTO MBIIUIEHHS, 3KOJIOTMYECKOM KYJIbTYphl, OIbITA
JESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCS HMHU B
MI03HABaTEIbHON, KOMMYHUKATUBHON U COIMAIbHOM MPaKTHUKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UJEOJIOTUHN XeMOpoOuu;

7) HEeHHOCTH HAYYHOT0 NMO3HAHUSI:

c(OpPMHUPOBAHHOCTH MMPOBO33PEHMS], COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOU MPAKTHKH,

MOHMMAaHMs CHENU(UKH XUMHH KaK HayKd, OCO3HaHUA e€ poiu B (opMUpOBaHUH
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYyKaoIeM
MHpE KaKk O €JUHCTBE MPHUPOAbI M YEIOBEKa, B MO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH W
peleHny npodsieM COXpaHEeHUs MPUPOIHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO000I 3HAUMMOCTH XMMMH JUI COBPEMEHHOM LMBUIIM3ALMU: B €€
F'YMaHUCTHYECKOW HAIPaBJICHHOCTH M Ba)XKHOW POJM B CO3/JaHWM HOBOM 0a3bl MaTepuaibHON
KYJIbTYpbI, PEHICHUH II00aTbHBIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOA,
SHEPTreTUYECKOM, THUIIEBOM M DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEIUIMHBI,
o0ecreyeHny yCJIOBHUM YCHEIIHOTO TPyla U SKOJIOTHYecKd KOMGOPTHOM KM3HU KaXKJOTO 4iieHa
oOl1ecTBa;

€CTECTBEHHO-HAyYHOM TPaMOTHOCTH: TIOHMMAaHHMs CYHIHOCTH METOJOB ITO3HAHWS,
HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHUS IS
aHaJin3a U OOBACHEHHUS SIBICHUN OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHU,
yMEHHs iesIaTh 000CHOBAHHBIE 3aKIIFOYEHHS HAa OCHOBE HayYHBIX (DaKTOB U UMEIOIIMXCS JaHHBIX
C LEJIBIO MTOJYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO HCIIOJIb30BaTh XMMUYECKUE 3HAHUS Ui pelIeHUsS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpeca K NO3HAHUIO U UCCIIEA0BATENIbCKON IEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEpPHIBHOMY OO0Opa30BaHHUIO U CamMO0Opa30BaHUIO, K
AKTUBHOMY I[IOJyYEHUIO HOBBIX 3HAaHUW 1O XUMUU B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSAMHU;

UHTEpeca K OCOOCHHOCTSIM Tpyda B pa3iMuHbIX cdepax MnpodeccrnoHaNbHOM
NEeSTEIIbHOCTH

METAIIPEJAMETHBIE PE3VJIbTATHI

OBJ1aieHHe YHHBEPCAJIbHBIMYU NMO3HABATEJIbHBIMY JAeliCTBUSIMM:

baszosvie noeuueckue Oeticmeus: caMOCTOSITENbHO (OPMYITHPOBATH M aKTYaJIU3HUPOBATH
npobseMy, BCECTOPOHHE €€ paccMaTpuBaTh; ONPEAETATh IeNu JesATeIbHOCTH, 3a1aBas
napamMeTpbl M KPUTEPUM HX JOCTHIKEHHS, COOTHOCUTH PE3YJbTaThl JESATEIBHOCTH C
MOCTaBJIEHHBIMU LEISMHU; HCIOJb30BaTh IPU OCBOEHUM 3HAHUN NPUEMBI JIOTUYECKOTO
MBIIUIEHUS] — BBIJICATh XAPAKTEPHbIE MPU3HAKK MOHATUN U YCTAHABIMBATh HUX B3aUMOCBS3b,
WCIOJIb30BaTh COOTBETCTBYIOIINE TMOHATUS IS OOBSICHEHHS OTIENbHBIX (DAKTOB U SBICHMUIA,
BBHIOMpPATh OCHOBAHUS M KPUTEPUHU JUIS KIacCHU(PHUKAIIMM BEIIECTB U XUMHYECKHX PEaKIuii;
YCTaHABIMBATh MPUYUHHO-CJIECJACTBEHHBIE CBSI3U MEXKJY H3y4aeMbIMHU SIBICHUSIMU;, CTPOUTH
JOTUYECKUE pacCyKJIeHus: (MHIYKTUBHBIE, JACAyKTHBHBIC, 10 aHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUYHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIHUPOBATH BBHIBOABI U
3aKJIIOYEHUS; MPUMEHATh B MPOLIECCE MO3HAHUS, HCIOJIb3YeMbl€ B XUMHUU CHMBOJHUYECKHE
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(3HAaKOBbIE) MOJENH, IPEOOPa3OBBIBATE MOJEIBHBIE NPEICTABICHUS — XUMMUYECKUN 3HaK
(cuMBOII) BrIEMeHTa, XUMuYeckasi (hopMmyna, ypaBHEHHE XUMHUYECKOW PEaKIUU — MPU PEHICHUU
y4eOHBIX TIO3HABATEIBHBIX W TNPAKTUYECKUX 3a/a4, NPUMEHATh Ha3BaHHBIC MOJEIbHbIC
IIPEICTABICHMS] Ul BBISBIICHUS XapaKTEPHBIX IMPU3HAKOB M3Y4aE€MbIX BEIIECTB M XHUMHUYECKUX
peaKiui.

baszoevie uccreoosamenvckue Oeticmeus: BIaleTh OCHOBaMHU METOJOB HAay4HOI'O
MO3HAHUS BEIIECTB M XUMHUYECKUX PeaKnuii; (HOpMyIUpoBaTh LEIH M 33aJa4d HCCIEIOBAHHA,
WCIIOJIb30BaTh IOCTABJICHHBIE W CAaMOCTOSTEIBHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KayecTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI Uil (POPMUPOBAHMS THUIIOTE3BI 10 MPOBEPKE MPABHIBLHOCTH
BBICKA3bIBAEMBIX CYKJIEHUH; BIAJECTh HaBbIKAMH CaMOCTOSTENIBHOTO IUJIAaHUPOBAaHUS U
IIPOBEJICHUS] YUYEHUUECKUX 3KCIIEPUMEHTOB, COBEPILIEHCTBOBAaTh YMEHHsS HaOJIIOAaTh 3a XOJA0M
MpoLecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATH €ro pe3yibTaT, (opMyIHpoBaTh 00OOIIEHUS U
BBIBO/IbI OTHOCUTENIHO JOCTOBEPHOCTH PE3Y/IbTaTOB UCCIEI0BAaHUS, COCTABISATH 0OOCHOBAHHBIM
OTUéT O IMpoJeslaHHOM paloTe; MNpUOOpPETaTh OMNBIT YYEHUYECKOW HCCIeA0BATEIbCKON U
MIPOEKTHOM JIEATEIBHOCTH, POSBIISATH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY HOUCKY
METO/I0B PELIECHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHUS.

Paboma c¢ ungopmayueti: OpueHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HWH(POpMAIUU
(Hay4HO-TIOMyJIIpHAs JIMTEpaTypa XUMUYECKOTO COJIEpXaHUs, CIIPpaBOYHbIE MOCOOUS, PEeCypChI
WnTepHera), aHanmu3upoBaTh HMHGPOPMALMIO pPA3IMYHBIX BUIOB M (GOpPM MpeNCTaBICHMUS,
KPUTHYECKH OLIEHUBAaTh €€ JOCTOBEPHOCTh M HEMPOTUBOPEYMBOCTH, MPUOOPETATh OIBIT
WCIO0JIb30BaHUS MH(QOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUH W Pa3IUYHBIX TMOMCKOBBIX
CHUCTEM; CaMOCTOATEIbHO BbIOMpATh ONTUMANIbHYIO (QOpMY MpeacTaBlieHuss HHGOpMaluu
(cxembl, rpaduky, TuarpaMMsbl, TaOIUIBI, PUCYHKU U JPYTUe€); UCIOIb30BaTh HAYUYHBIN S3bIK B
Ka4yecTBE CpeACTBa NMpH padoTe ¢ XMMHUYECKON HMH(pOpMalMen: NMPUMEHSITh MEXIPEIMETHBIE
(busuyeckue U MaTeMaTUIECKUE) 3HAKA M CUMBOJIBI, POpMyIIbI, a0OpeBUaTyphl, HOMEHKIIATYPY;
UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIIATHOCTH.

OgJiaieHNe YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMH Y4eOHBIMH JeiiCTBUAMU:

3aJaBaTh BOIMPOCHI 110 CYHIECTBY 00CYXAaeMOM TEMbI B X0J€ AMAIOra U/Wiu JUCKYCCHH,
BBICKa3blBaTh HUJAEH, (OPMYIUPOBATh CBOM MPEATIOKEHHS] OTHOCHUTEIBHO BBINOJIHEHMS
IIPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C IpPE3EHTAalMed pe3y/lbTaTOB MO3HABATEIILHOW AEATENBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMM TIIPH  BBIIOJHEHUH XHUMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl O HCCIEJOBAHUIO CBOWCTB H3y4aeMbIX BELIECTB,
peanu3anuy y4eOHOro mnpoekra U (OpMYyIMpPOBATH BBIBOJBI MO PE3YJbTaTaM MPOBEIEHHBIX
UCCIIeIOBAaHU ITyTEM COIJIaCOBaHMsI MO3ULIMIA B X0J1€ 0OCYXJICHUS 1 OOMEHAa MHEHUSMHU.

OBJiaieHNe YHHBEPCAJIbHBIMH PeryJIssTUBHBIMH y4eOHbIMU /1€l CTBUSIMH:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYIIECTBIATH CBOIO IO3HABATENIBHYIO JAEATEIBHOCTD,
ompenenss e€ Leau M 3aJaud, KOHTPOJIMPOBATh U MO0 Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATH
Ipe/UlaraéMblii alropuT™ AECHCTBHM NpPU BBINOJHEHUH Y4€OHBIX M HCCIENOBATEIbCKHX 3a/ad,
BbIOMpaTh Hanbosee 3(pPeKTUBHBIN CIOCOO UX pelIeHUs ¢ YUETOM MOTyYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLUSAX;

OCYILIECTBIIAATh CAMOKOHTPOJIb CBOEH JESATEIPHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

IMPEAMETHBIE PE3VJIbTATbBI

- c(hopMHUPOBAHHOCTh MPEACTABICHUN O MECTe XMMHUU B COBPEMEHHON Hay4HOI KapTHHE
MUPa; TOHUMaHUE POJIM XUMHUU B (POPMUPOBAHUM KPYTro3opa U GyHKLIHOHAIBLHON IPaMOTHOCTH
4eJI0BEKa JUIs PEIICHUS TPAKTUYECKUX 3aa4;

- BJIAJICHUE OCHOBOIIOJIATalOIIMMHU XUMHUYECKUMHU MOHATHUAMHU, TEOPUAMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE 0JIb30BAHUE XMMHUECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

- BJIQJICHHE OCHOBHBIMHM METOJAaMH HAY4YHOI'O IIO3HAHUS, MCIOJIb3YEMBIMH B XHMHH:
HaOJI0IeHNEeM, ONMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBSICHATH
pe3yabTaThl MPOBEACHHBIX OMBITOB M JIENaTh BBIBOJIBI; TOTOBHOCTh U CIOCOOHOCTh MPUMEHSTH
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METO/IbI TIO3HAHUS TIPU S PEUICHUU TPAKTUYECKUX 3a]1a4;

- cOpMUPOBAHHOCTH YMCHHSI J1aBaTh KOJUYECTBCHHBIC OIEHKUA U MPOU3BOJIUTH PACUYETHI
0 XUMUYECKUM (POPMYJIaM U YPaBHCHUSIM;

- BIAJCHUE NPABWIAMHM TEXHUKH O€30MaCHOCTU IMPU MCHOJB30BAHUM XUMUYECKUX
BCIIECTB;

- chopMupoBaHHOCTH COOCTBEHHOW MO3UITUH TI0 OTHONICHUIO K XUMHYECKOH MH(POPMAITUH,
MOJIy4aeMo# U3 pa3HbIX HCTOYHUKOB;

- ¢(hopMHPOBAHHOCTh YMEHUU KPUTHUYCCKH aHATM3UPOBATH XMMHYCCKYIO HWH(POPMAIIUIO,
MOJy4aeMyl0 M3 pPa3HBIX HCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHMKaluu, WHTEepHEeT u
JIPYTUX);

- chOpPMHPOBAHHOCTh YMCHHI COOIOATh MpaBWIa 3KOJOTHYCCKH IEJIecO00pa3HOTo
MOBEJIEHNsT B OBITY W TPYJAOBOW JEATEIBHOCTH B LENSAX COXPAHEHHUS CBOETO 3/0POBbS M
OKpYXaIoIlleld MPUPOJIHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA JKUBBIE OPraHU3MBbI
OTpeIeNIEHHBIX BEIIECTB, OHMUMAasT cMbIca mokasarens [1JIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIIEHUS U MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

- i1 OOYyYaroIIMXCS ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBBS: YMEHHUE MPUMEHSATH
3HaHUs1 00 OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHUS BEIIECTB U XUMHUECKHUX SBJICHHII;

- JUIA CHeNbIX M CIHa0OBUIANIMX OOYJArONIMXCS: YMEHHE WCIOJb30BaTh penbedHO
TOYEUYHYI0 cucteMy 06o3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gopmyil.
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3 CTPYKTYPA U COAEP KAHUE YUYEBHOI'O IPEIMETA «XUMMU S

3.1 O0bem y4yeOHOro npeamMera «XuMus» U BUAbI ydeOHOH padoThl

Bua yuyeOHoi padoTbl Oo0bem
4acoB
O0bem padoThHI 00yHAKIIUXCH B AKaJeMUYECKUX Yyacax (Bcero) 78
O0bem paborbl  o0y4yamwmUxcsi BO  B3aUMOAEHCTBHMH  C 78
npenojaasaresemM (Bcero)
B TOM YHCJIE:
JEKIUU 40
n1abopaTOpHBIE 3aHATHUS 38
IIpome:xyTouHasi arrecranus B popme
Ne 1 cemectp — apyrue Gpopmbl KOHTPOIIS 1
Ne 2 cemectp — nud.3auer 2
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3.2 TemaTu4eckmii JIAH U coJep:KaHue y4eOHOI 0 mpeaMeTa XUMHUsl

Temaruueckue 0J10KkM, OcHoBHoOE coJep:kaHne Oobem OcHOBHBIE BU/bI 1€ATEJIbHOCTH
TeMbI 4acoB o0yyarouierocst
1 2 3 4
Pazpen 1. OBLIASA U HEOPTAHUYECKASA XUMUSA 30
Tema 1.1. ConepxaHue JCKIHH
Ilepnoanyeckuii 3axon | 1| Xumuueckwuii amemeHT. AToM. CocTaB aToMa, H30TOTIHI. PackpbIBaTh CMBICI N3y4ae€MbIX TOHATUI
U nepuoauvecKast DnexTpoHHas 000JI04Ka. DHEPreTUYecKue ypoBHH, (BBISIBIIATH UX XapaKTEpHbIE MPU3HAKH),
cucrema /I.H. OlypOBHU. ATOMHBIE OpOUTaNH, S-, P-, d-, f-ameMeHTHI. yCTaHaBJIMBATh UX B3aMMOCBS3b. PacKphrIBaTh
Menpeneena. Oco0OeHHOCTH pacTpeiesIeHuUs JIEKTPOHOB 10 OPOUTAISIM B CMBICIT TTIepuoIMIecKoro 3akona /1. M.
Crtpoenue aroma. aToMax MaJIbIX U OOJIBIITUX TIEPUOJIOB. DIEKTPOHHAS MeHneneeBa u JEMOHCTPUPOBATH €TI0
KoH(purypauust aromoB. [leproauueckuii 3aKoH u CUCTEMAaTU3UPYIOIIYIO, 00BICHUTENbHYIO U
[Tepuonnueckas cucrema XuMu4eckux 3memeHToB . U. 2 MIPOTHOCTUYECKYIO (PYHKITNHU. XapaKTepru30BaTh
MenpneneeBa. CBs3b IEpUOANYECKOTO 3aKOHA U JIEKTPOHHOE CTPOCHHUE ATOMOB XUMUYECKUX
[Iepnoanueckoil cUCTEMbI XUMUYECKUX 3JIEMEHTOB C a51IeMeHTOB 1—4 nepro10B, CIOJIB3YS MOHATHS S-,
COBPEMEHHOU TeOpUEl CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH p-, d-3JeKTPOHHBIC OpPOUTAIIH, SHEPTETUICCKUE
W3MEHEHHUSI CBOMCTB XUMUYECKHX AJIEMEHTOB M 00pa3yeMbIX ypoBHU. OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS
VMM IIPOCTHIX U CIOKHBIX BELIECTB IO IPyNIIaM U EPUOIaM. CBOWMCTB XMMHUYECKHX 3JIEMEHTOB U UX
3Ha4YeHHE NEePUOANYECKOTO 3aKOHA U CUCTEMbI XUMHYECKUX COEAMHEHUH 10 MEPUOIaM U rpyniam
anemeHToB .M. Menaeneesa B pa3BUTUU HAYKHU. ITepuonuueckoit cuctemsl /1. 1. Menneneera
Tema 1.2. Conepx(aHHe JIEKIINU
Crpoenne BemecrBa. | 1| Crpoenue BemecTBa. XUMUYECKas CBsi3b. Bubl (KOBaJICHTHAS PackpbIBaTh CMBICI N3y4aeMbIX IOHATHM
HEMoJIApHAs U MOJIIpHAs, HOHHAs, METaJNInYecKasi) U (BBLIENATH UX XapaKTEepHbIC IPU3HAKH) U
MEXaHHU3MBbI 00pa30BaHUsI XUMUYECKOH CBsI3U (OOMEHHBIHN U MPUMEHATH 3TU MOHATHUS IIPU ONHCAHUH COCTaBA
JOHOPHOAKIIETITOPHBIN). Bogmopoanas cBsi3b. BaneHTHOCTD. U CTPOCHHSI BEIIECTB, A OObSICHEHUS
DNEeKTpOoOTpULIATENbHOCTh. CTeneHb OKucieHus. KaTnoHsl u OT/EIbHBIX ()AaKTOB U sBICHUA. ONpeaensITh BUJIbI
aHMOHBI. BelecTBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYIISIPHOTO 2 XUMHUYECKOH CBsI3U (KOBAJICHTHOM, HOHHOMH,

CTPOCHHUA. 3aK0H IIOCTOSHCTBA COCTABA BellecTBa. THUIbI

MeTaHHHQCCKOIZ, BO,HOpOI[HOﬁ) B COCIMHCHUAX
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TemaTnueckue 0/10kMH, OcHoBHoOE coaepkaHue O0bem OcHOBHBIC BU/IbI 1eAATEJILHOCTH
TeMbI yacoB o0yyarouierocst
1 2 3 4
KPUCTATNIMYCCKUX PCHICTOK U CBOMCTBA BCIICCTB. ITonsgrue o THUIIL KpHCTaHHquCKOﬁ pCHIéTKI/I KOHKPETHOT'O
AUCTICPCHBIX CUCTEMAX. HctuaHbie PacCTBOPEI. BEUICCTBA. OHpCI[CJ'ISITI) BAJICHTHOCTD U CTCIICHb
KonunuecTBeHHbIE XapaKTEpUCTUKN paCTBOPOB (MaccoBast OKUCJIEHUS XUMUYECKUX DJIEMEHTOB B
J0J1s1 BemiecTBa B pactBope). Knaccuduxarus COEIMHEHUSX Pa3IN4HOro cocrasa. [IpoBoauTh
HCOPraHNM4CCKUX COGI[I/IHGHI/Iﬁ. HOMGHKJ’IaTypa BBIYMCIICHUSA C UCIIOJIb30BAHHUEM ITIOHATUA
HEOPraHNYECKHUX BEIIECTB. «MaccoBas J10Jis BellecTBa B pacTBope». Bianets
JladopaTopHas padora Ne 1. O3HaKoMIIEHHE CO CBOMCTBAMH 2 M3Y4a€MBbIMU XUMHUYECKUMU MTOHATUIMH.
JMCTIEPCHBIX cucTeM. [IpuroroBiaeHne pacTBOPOB 3a1aHHOM
KOHIOCHTpAIWH.
Tema 1.3. Coneprxanue JeKIun
XuMUYeCKHe peaKium. =
1| Xumunueckas peakuus. Knaccuuxaims XuMu4ecKux OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkuuii B HEOPraHMYECKOM U OpraHUYeCKON XUMHUH. 3aKOH peakIuu OT Pa3IUIHBIX akTopoB. OnpenensiTh
COXPAHEHHUS MacChl BEIIECTB; 3aKOH COXPAaHEHUS U XapaKTep CMEIICHHUsI XUMUYECKOTO paBHOBECHS B
MIPEBPALLEHUS SHEPTUHU PU XUMUYECKHUX peakuusx. CKOpocTh 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBUS
peakiuu, ee 3aBUCUMOCTh OT PA3IMYHBIX (PAKTOPOB. 2 (npunnun Jle llarense). CocTaBisiTh ypaBHEHUS

OO6parumbie peakiuu. XuMHIecKoe papHOoBecre. DaKkTOPHI,
BIIUSFOIIME HA COCTOSTHUE XUMHUYECKOTO PAaBHOBECHSI.
[Tpuniun Jle [latense. DneKTpoIUTUYECKAS TUCCOLIUAIUS.
CuibHbIC ¥ ci1a0blie 371eKTpouThl. Cpeia BOJAHBIX PACTBOPOB
BEILIECTB: KHCIIas, HEUTpalibHas, 1ieraovHas. BoaopoaHblii
nokazatenb (pH) pactBopa. Peakiyn noHHOTO 0OMEHa B
OPraHUYECKON U HEOPTaHMYECKOW XUMUH.
OxucanTeNnsHO-BOCCTAHOBUTENbHBIC peakiuu. [loHsaTre 006
3JIEKTPOJIN3€E PACILIABOB U pacTBOPOB coueil. [Ipumenenne
ANEKTPOJIN3A.

peaxkuil pa3InyHbIX TUIIOB; TOJHBIE U
COKpaIlEHHbIE YPaBHEHUS PEAKIM HOHHOTO
00MeHa, yUYuThIBasl yCIOBUS, IPU KOTOPBIX 3TU
peaxkuu uayT 1o kKoHua. Mcnoas3oBaTh
poBeJicHNE, HAOIIOACHHUE U OTIMCAHUE
XUMHYECKOTO IKCIIEPUMEHTA
(IeMOHCTpallMOHHbIE U Ta00PATOPHBIE OIBITHI,
IpakTU4YecKrue paboThl): IO ONPEAETICHUIO CPE/IbI
BOJHBIX PACTBOPOB BEILIECTB, PEAKIIMI HOHHOTO
oOMeHa, BIMSHUIO PA3JIMUYHBIX (PAKTOPOB Ha
CKOpocTh peakuuil. [IpencraBisaTs pe3yapTaTsl
XHMHUYECKOTO 3KCIIEPUMEHTa B (JOpMeE 3aHicu
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TemaTnueckue 0/10kMH, OcHoBHoOE coaepkaHue O0bem OcHOBHBIC BU/IbI 1eAATEJILHOCTH
TeMbI yacoB o0yyarouierocst
1 2 3 4

JladbopaTopHas padora Ne 2. [IpoBenenue peakiuiit HOHHOTO 2 ypaBHEHU COOTBETCTBYIOLIUX PEAKIIUN U JIENIATh

obMeHa. OrpenieneHre Cpebl paCTBOPOB BEIIECTB C TOMOIIBIO BBIBOJIbI HA UX OCHOBE.

YHHUBEPCAIbHOTO HHIUKATOPA.

JlaGopaTopnas padora Ne 3. BiusiHue pa3nndabix (akTOpOB HA 2

CKOPOCTh XUMHUYECKOW PEaKIINU

Tema 1.4. Coneprxanue JeKIun
Metanibl 1| Meramisl. [Tonoxxenue metamion B [lepuoanueckoii cucreme PackpbIBaTh CMBICI N3y4aeMbIX IOHATHH

XUMHUYECKUX 371eMEHTOB. OCOOEHHOCTH CTPOEHUS (BBLIENSTH UX XapaKTEepHbIE IPU3HAKHN) U
ANIEKTPOHHBIX 000JI0UeK aTOMOB MeTalioB. O0ue MPUMEHSTH 3TH MOHATHSI TPU OMIMCAHUU COCTaBa
(dbu3mveckue cBoiicTBa MeTauioB. [[pumeHenne MeTaioB B 2 Y CTPOCHMSI BEIIECTB, JJIsi OOBSICHEHHS
ObITy, Ipupoie U TexHuke. CriiaBbl METAIJIOB. OTZEIbHBIX (PaKTOB U siBNIEHUI. OOBICHITH
DNEeKTPOXUMHUYECKUH PsIT HAMPsDKEHU MeTauioB. Oomue 00111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
crocoObl oJy4eHus: MeTajuioB. Kopposus metanios. AIIEMEHTOB — METAJJIOB U UX COEAMHEHUN C
CriocoObl 3a1IUThl OT KOPPO3UHU. y4€TOM CTPOCHHUS UX aTOMOB U IOJIOKEHUS B

2| OOG1as xapakTepuCcTHKa METaJIOB IJIaBHBIX TIOATPYIIIT [lepunoanueckoil cuCTEME XUMUYECKUX FIIEMEHTOB
(1A-rpynma, ITA-rpymma) ITepruoaudeckoit CHCTEMBI . . MenneneeBa. Xapakreprus3oBaTh
XMUMHYECKUX AJIEMEHTOB. AlIOMUHUI. AMOTEepHbIE CBOHCTBA 2 (onuchIBaTh) OOIIME XUMUUECKUE CBOICTBA
OKCHJA U THJIpoKcuaa amoMuaus. O0Ias xapakTeprucTuka METaJUIOB, UX BaKHEUIINX COCIMHEHUN,
MeTaiioB o0ouHbix noarpymi (b-rpynm) [lepuomueckoit MOATBEPIK/1asl 3TO ONKUCAHKE IPUMEPAMU
CUCTEMbl XUMUYECKHX 3JIEMEHTOB: Melb, IIUTHK, XpPOM, KeIe30. YpaBHEHUH COOTBETCTBYIOUIUX XUMUYECKUX
Baxkneiine coeiuHeHUs: METAIJIOB (OKCHU/IbIL, TUAPOKCUIBI, peakinii; MIPUMEHEHNE METAJUIOB B PA3JIMYHbBIX
COJIH). 007acTsIX, a TAK)KE UCMOIB30BaHUE UX IS

JladopaTopHas pa6ora Ne 4. PemeHre skciepuMeHTaIbHBIX 2 CO3/1aHHs COBPEMCHHBIX MaTCPHAIOB U

3a1a4 110 TEME «MeTaabh). TexHoJioruii. OMUCHIBATH CIIOCOOBI 3alIUThI

JlabopaTopnasi padora Ne 5. KauecTBeHHBIE peaKkI[uy Ha 2 METAJIJIOB OT KOPPO3HH. PacKphIBaTh CYIIHOCTH

KaTHOHBbI MCTAJIJIOB.

OKHUCJIMTEIBbHO- BOCCTAHOBUTENBHBIX PEAKIIUI
MIOCPEJCTBOM COCTABJIEHUS JIEKTPOHHOTO
Oananca 3TuX peakuuid. [IpoBoAUTE peakiuu,
MIOATBEP>KIAIOLTNE XapaKTepHbIE CBONCTBA
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TemaTnueckue 0/10kMH, OcHoBHoOE coaepkaHue O0bem OcHOBHBIC BU/IbI 1eAATEJILHOCTH
TeMbI yacoB o0yyarouierocst
1 2 3 4
M3y4aeMbIX BEIIECTB, PACTIO3HABATH ONTBITHBIM
yTéM HOHBI METAIIJIOB, IPUCYTCTBYIOLIUE B
BOJIHBIX pacTBOpax.
Tema 1.5. Hemeramasl. | ConepikaHue JEKIUU
1| Hemeramnsl. [lonoxxenne nemeramios B [lepuonyeckoit PackpbIBaTh CMBICI N3y4aeMbIX IOHATHN
cucteMme xumuueckux snemeHToB J[.J. Menneneesa u 2 (BBIICTISITH UX XapaKTEePHbBIE TIPU3HAKN) U
0COOEHHOCTH CTPOEHUS aTOMOB. PU3NYECKUE CBOWCTBA MPUMEHSTh STH TIOHSTHSI IPY OMTUCAHUU COCTaBa
HEMETAIJIOB. AJUIOTPOINUSI HEMETAJUIOB (Ha MpuUMepe U CTPOEHMSI BEILIECTB, AJIs1 00bSICHEHUS
KHCJIOpoJia, cepbl, hochopa u yriaeposa). OTACIBHBIX (aKTOB U sABJIICHUN. OOBICHATH
= = 001111e 3aKOHOMEPHOCTH B U3BMEHEHUU CBOICTB
2| XuMuueckue cBOMCTBA BaXKHEUIINX HEMETAJUIOB (TaJIOT€HOB, 2 . N
HEMETAJIJIOB U UX COEIMHEHUH C yuéToM
cepsl, a3ota, hocdopa, yriaepoaa u kpemuus). OKCHbI
CTPOEHUS UX aTOMOB U TIOJIOKEHUS B
HeMmetaioB. Kucnopoacoaepskaiiue KucioTsl. Bogopoansie .
[lepuoanueckoii cucTeMe XUMHYECKUX JIEMEHTOB
COEIMHEHUS] HEMETAJUIOB.
. . MenneneeBa. XapakTepu3oBaTh
JlaGopaTopnas paGora Ne 6. KauecTBeHHbIE Peakiuy Ha 2 (OIHMCHIBATh) OOIIME XUMUYECKHE CBOMCTBA
AQHUOHBI U KATHOH aMMOHHUSL. HEMETAJIJIOB, UX BaXKHEUIINX COCTMHEHHH,
JladopaTopHas pa6ora Ne 7. PemeHre skciepuMeHTaIbHBIX IIOATBEPK1ast 3TO ONUCAHUE IPUMEPAMU
3ana4 no Teme «Hemetamisny. 2 YpaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX
peakiuii. XapakTepru30BaTh BIUSHUE HEMETAIIJIOB
U UX COCIMHEHUI Ha KUBbIE OPTraHU3MBI;
OTHMCHIBATH IPUMEHEHHE B PA3IUYHBIX 007aCTIX
PAKTUYECKOHN JEATEIIbHOCTH YeJIOBEKa.
Paznen 2. XUMUA U KU3Hb 2
Tema 1.1. Xumus Coneprxanue neKIun
U KU3Hb.
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TemaTnueckue 0,10KH,

OcHoBHOE€ coaepkaHue

Oo0neM

OcHoBHbIE BUIbI A€ATEJILHOCTH

TeMbI 4acoB o0yuaromerocst
1 2 3 4

Ponb xuMunu B o0ecrieueHuM IK0JIOTHYECKOM, SHEPreTHUECKOI PackpbIBaTh poJib XUMHUU B PELLICHUU

Y MUIIEBON 0€30MaCHOCTH, Pa3BUTHU MeAUIMHBL. [loHsATHE O HHEPTEeTUYECKUX, CHIPHEBBIX U IKOJIOTHYECKUX

Hay4HBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX mpo0OJIeM YeJI0BEUECTBA, ONMICHIBATH OCHOBHEIE

peakuwii. [IpeacraBineHust 06 00MIUX HAYYHBIX IPUHIIUIIAX HaIlpaBJIEHUs Pa3BUTHUS XUMHUYECKON HAYKU U

MIPOMBIIIJIEHHOTO TIOJy4Y€HUs BaXKHEHIIINX BEIIEeCTB (Ha TexHoJioruu. [I[puMeHsTh mpaBuia 0€30MacHOTO

puMepax MPOU3BOJICTBA AMMHAKa, CEPHON KHCIIOTHI, 2 00OpaleHus ¢ BeIeCTBAMH, UCTIOIb3YEeMBbIMH B

MeTaHoJa). YemoBeK B MUPE BEIIECTB, MATEPUATIOB U MMOBCETHEBHOM KU3HHM, TTPABUJIA TIOBEJCHUS B

XUMUYECKUX PEAKIUi: XUMHUS U 3I0POBhE YEIOBEKA; TIPaBUIa HeJsIX cOepeKeHUS 3I0POBBS U OKPYKAIOIIeH

WCTIOJIb30BAHUSI JIGKAPCTBEHHBIX MTPEMapaToB; MpaBHIIa MIPUPOTHOM CpeIbl; MIOHUMATh BPe (OMTacCHOCTB)

0€301acHOTO UCIOJIB30BAHUS MTPENapaToB OLITOBON XUMHUH B BO3JICUCTBUS HA )KUBBIE OPTaHU3MBI

MOBCEAHEBHOM KM3HU. BbITOBas XuMH4eckas rpaMOTHOCTb OIpEIEIIEHHBIX BEIIeCTB cMbICa nTokazarens [T/1K,

JladopaTopHas padora Ne 8. V3yueHne XuMHUIECKHX 2 HOSICHATH HAa IPUMEPAX CIOCOOBI

MIPOLIECCOB M UX BIIUSHUSA HA COCTOSIHUE OKPY>KAKOLIEH CPEJIbL. YMEHBIIEHUS U IPEAOTBPALICHUS UX BPETHOTO
BO3JCHCTBUSA. AHAIU3UPOBATH U KPUTUUECKHU
OIICHUBATh UH(OPMALIHIO, CBSI3aHHYIO C
XUMHUYECKUMH MPOLECCAMHU U UX BIUSHUEM Ha
COCTOSIHUE OKpYy:katouiei cpenpl. Mcrnonb3oBaTh
MOJIy4YE€HHBIE 3HAHUS U IPEJICTaBICHUS O chepax
JIeATEIbHOCTH, CB3AHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJIOTUSAMHU, KAK OCHOBY JJISA
OpHEHTAIH B BBIOOpE CBOEH OymyIieit
npodeccuonanbHoi nestensHocTy. [IpuHMaTh
ydacTtue B 00CYKICHUH POoOJieM XUMUYECKON U
HKOJIOTUYECKOW HaNpaBJIE€HHOCTH, BbICKa3bIBATh
COOCTBEHHYIO MO3HIIHIO 110 TpobdIeMe U
MpeasaraTb BO3MOXHBIE ITyTH €€ peleHus

Paznen 2. OPTAHUYECKASA XUMUSA 46
Tema 2.1. Coneprxanue JeKIuu PackpbIBaTh CMBICT U3y4aeMbIX TOHSATHIA,

YCTAaHABJIMBATH UX B3AUMOCBA3b. HpI/IMeH}ITB
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Temaruueckue 0J10KkM, OcHoOBHOE coaepxaHue O6bem OcHOBHBIE BUBI 1eITEJIbHOCTH
TeMbI 4acoB o0yyarouierocst
1 2 3 4
IIpeamer 1| IIpeamet opranuveckoit xumun. OCHOBHBIE TTOHSTHUS MOJIOKEHUS TEOPUHU CTPOCHUS OPraHUYECKUX
OPraHMYecKoi XUMHH. oprannyeckoi XuMuu. OCHOBHBIE MOJIOKEHUS TEOPUHU 2 BeuiectB A. M. ByriepoBa aist oObsicCHEHUS
Teopusi ctrpoenust XUMHUYECKOTO CTPOCHUS OPTraHUYECKUX COCTUHEHUN 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
OPraHMYecKUuxX A.M. bytneposa. Knaccuduxarus opraHu4ecKux BEIIEeCTB. cTpoeHus. Mcnonb30BaTh XUMUYECKYIO
coequHeHuit A.M. Homenknarypa opraHn4ecKkux CoeIMHEHUN CHMBOJIMKY JUJI COCTaBJICHUSA MOJICKYJISIPHBIX U
Byrtaeposa. (cucTemaTuyeckas) ¥ TPUBUAIbHBIC HA3BaHUS BAKHEUIIINX CTPYKTYPHBIX (DOPMYJT OpraHUIECKUX BEIIECTB.
MIPEACTABUTENCH KJIACCOB OPraHUYECKUX BEIICCTB. OrnpenensaTs BUIbI XUMUYECKOMN CBSI3H B
JlabopaTopHas padora Ne 1. MoienupoBaHue MOJIEKYI 2 OpPraHN4eCKHUX COCAMHCHUSX.
OPraHWYECKUX BEIIECTB.
Tema 2.2. ConeprxaHue JIEKIMU
Yraesogopoasl 1| AJIKaHBI: CTPOCHHE, TOMOJIOTUYECKUN psill. MeTaH u 3TaH — 2 PackpbIBaTh CMBICI M3y4aeMbIX TOHATUI
MIPOCTEMIINE IPEICTABUTENIN AIKAHOB: COCTaB, XMMUYECKOE (BBISIBIIATH UX XapaKTEpHbIE MPU3HAKH),
CTpoeHue, (pu3nveckre U XMUMUYECKHe CBOMCTBA (peakiuu YCTaHaBJIUBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh
3aMelleHUs] U TOPEHHS ), HaX0KIEHUE B IIPUPOJIE, MOTyUeHHE COOTBETCTBYIOIINE TOHATHUS IIPU ONMCAHUN
Y IPUMEHEHHUE. COCTaBa, CTPOEHHUS U ITPEBPAICHUI
2| AJNKeHBbI: CTPOEHHE, TOMOJIOTHYECKUHN P, DTHIICH — OpraHnvecKux coeuHeHui. Mcnonp3oBarh
MIPOCTEMIINI IPEACTABUTEND aJIKEHOB: COCTaB, XUMUYECKOE 2 XUMHUYECKYIO CUMBOJIMKY JJI1 COCTABJICHUS
CTpoeHue, pu3nveckre U XUMUYECKUE CBOMCTBA (peakiuu MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX OPMYI
TUAPUPOBAHUSA, TAIOT€HUPOBAHUS, TUAPATAIINH). AJKAUEHBI: OpraHWYeCKUX BEUIECTB. Y CTAHABIMBATH
OyraaueH-1,3 u metunOyraaueH- 1,3, XuMu4deckoe CTpOEHUE, IIPUHAJIE)KHOCTD BEILIECTB K ONPEAETICHHOMY
peakiys NoJIMMepU3alii, IPUMEHEHHE. KJIACCy YIeBOJOPOIOB [0 COCTaBY U CTPOCHHUIO,
3| AJIKHHBI: CTPOCHHE, TOMOJIOTHYCCKHH P, ALECTHICH — 2 Ha3bIBaTh UX 110 CHCTEMATHYECKOM

HpOCTCfIH.IPIfI IMPEACTABUTCIIb AJIKUHOB: COCTAB, XUMHWYCCKOC
CTPOCHHUC, (1)1/13I/II-ICCKI/IC 1 XUMHYECKHE CBOMCTBA (peaKI_II/II/I
TUAPHUPOBAHNA, TAJIOTCHUPOBAHU A, THAPpATALINN FOpeHI/ISI),
HaxO0XKXJACHUC B IPUPOJAC, MOJTYUCHUC U IIPUMCHCHHC.

HOMEHKJIaType; IPUBOAUTH TPUBUAIIbHbIE
Ha3BaHUS OT/AEIbHBIX IIPECTaBUTENEH
yII1€BOJ0PO0B. OnpeaensTh BUAbI XHMUUECKOM
CBSI3U B MOJIEKYJIax YIjeBOJOPO/IOB;
XapaKTepU30BaTh 3aBUCUMOCTh PEaKIIMOHHON
CIIOCOOHOCTH YIJIEBOJOPOJOB OT KPATHOCTH
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TemaTnueckue 0/10kMH, OcHoBHoOE coaepkaHue O0bem OcHOBHBIC BU/IbI 1eAATEJILHOCTH
TeMbI yacoB o0yyarouierocst
1 2 3 4

4| ApeHbl: OEH30J U TOIYOJI, COCTaB, XUMUYECKOE CTPOEHUE 2 KOBAJICHTHOM CBSI3U. XapaKTepU30BaTh COCTAB,
MOJIEKYI, (PU3UYECKUE U XUMHUUECKHE CBOMCTBA (peakiun CTpPOCHHE, MPUMEHEHHE, (PU3NYeCcKue u
raJIOreHUPOBAHUS U HUTPOBAHMUS ), TIOJIyUCHHUE U IPUMEHEHHE. XUMHUYECKHE CBOMCTBA, BAYKHEUIITHE CTIOCOOBI
Brnustaue 6en3oma Ha opranusm yenoBeka. ['eHeTnueckas MOJTYYCHHS] TUITUYHBIX TIPEICTaBUTENICH
CBSI3b YTJIEBOJAOPOIOB. Pa3IMYHBIX KJIACCOB YIJIEBOJIOPOAOB (METaHa,

JlabopaTopHasi pa6oTa Ne 2. KadecTBeHHOE OTpe/ICTICHHE 2 3TaHa, TUJIEHA, alleTuiIeHa, OyraaueHa -1,3,

yTiepoja v BOJIOPO/ia B OPraHUYECKUX BEIIECTBAX. OeH3071a, TOJTyoJ1a).

Jla6opaTopuasi pa6ora Ne 3. [Tonmyuenue stuinena. M3ydenue 2

€ro CBOMCTB.

JladopaTopHas pa6ora Ne 4. O3HaKkOMIIEHHE C KOJUTCKITHEH 2

00pa310B MmIacTMacc, KaydyKoB U pe3uHbl. Bynkanuzanus

PE3UHBI.

Tema 2.3. ConeprxaHue JIEKIMU
Kucaopoaconep:xammue | 1 IIpenenbHbIe 0IHOATOMHBbIE CIUPTHI. METAHOJ U ATAHOJI, PackpbIBaTh CMBICIT H3y4aeMbIX HOHSATHIA
OpraHuvecKue XMUMHUYECKOE CTPOCHUE, PU3NYECKHe U XUMUYECKUE CBONCTBA (BBISIBIIATH UX XapaKTEPHbIE MPU3HAKH),
COeIUHCHHUS. (peakuuu ¢ aKTUBHBIMH METaJlJIaMU, rajJoreHOBOA0POIaMH, YCTaHaBJIMBATh UX B3aUMOCBS3b, UCII0JIb30BaTh

ropeHue), npuMeHnenue. Bogopoanas cBs3b. COOTBETCTBYIOIINE MOHATHS MPU ONKUCAHUU
®uU3HOJI0rnYecKoe ACMCTBUE METAHOJIA U ATAHOJIA Ha COCTaBa, CTPOEHHUS U MTPEBPAICHUI
OpraHu3M 4ejoBeKa. MHOTOaTOMHBIE CIIUPTHI: STHJICHTJIMKOJIb OpraHuyeckux coenuHeHuil. Micnonp3zoBaTth
U TJIMIEPUH, XUMHYECKOE CTPOCHUE, PU3NYECKHE U 2

XHUMHYECKHE CBOMCTBA (BSaHMO,Z[efICTBI/Ie CO I CJI0OYHBIMH
MCETaJUIaMH, KAQUYCCTBCHHAs PCAKIUA Ha MHOI'OATOMHBIC
CHI/IpTH). DU3HOIOTHYECKOS HeﬁCTBHe Ha OpraHnu3m

YCJI0BCKa. HpI/IMeHeHI/Ie TJIMICPpUHA U STUJICHT JIMKOJIA. deHoI.

CtpoeHne MOJIeKyIbl, GU3NUECKUE U XUMUYECKHE CBOMCTBA
¢denona. TokcnyHOCTH (heHONa, ero PU3N0IOTUIECcKoe
JielicTBUE HAa OpraHu3M desoBeka. [Ipumenenue denona

XUMHYECKYIO0 CUMBOJIUKY JIJISI COCTAaBICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIEHHOM) GOpMyIT OpraHMuECKUX BEIIECTB.
YcTaHaBIMBaTh MPUHAICKHOCTh BEIIECTB K
OIPEIEIIEHHOMY KJIACCy IO COCTAaBY U CTPOEHMIO,
Ha3bIBaTh UX M0 CUCTEMATUYECKOMN
HOMEHKJIAType; MPUBOAUTH TPUBUAIBHBIE
HA3BaHMsI OTACIBHBIX MpPEACTaBUTENEH
KHCJIOPOJICOAEPKAIMX COETUHEHNUN.
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TemaTnueckue 0/10kMH, OcHoBHoOE coaepkaHue O0bem OcHOBHBIC BU/IbI 1eAATEJILHOCTH
TeMbI 4acoB o0yyarouierocst
1 2 3 4

AJbaeruabl: GopMaIbIACTH U AllETATBICTHI, XAMUYECKOE 2 XapakTepu3oBaTh COCTaB, CTPOEHUE,
CTpoeHue, (pu3nveckre U XMMUYECKHe CBOMCTBa (peakiuu pUMEHEHHE, PU3NYECKHE U XUMUYECKHE
OKHCIIEHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIINH ), CBOMCTBA, BAXKHEUIIINE CITOCOOBI TIOJTydeHUS
MOJTydeHUE U TPUMEHEHHE. TUMWYHBIX TIPEICTABUTENICH Pa3IMUHbIX KJIAaCCOB
OnHooCHOBHBIE TIpeie/ibHbIe KAPOOHOBbIE KHCIOTHI: 2 KHUCJIOPOJICOAEPKAIIUX COEIMHEHUH (METaHoIa,
YKCYCHasl KHCJIOTa, XUMHYECKOE CTPOCHHE, (PU3NYECKue 1 ATaHOJIa, TNIMIIeprHA, (heHona, popMaabaeTruaa,
XUMUYECKHEe CBOMCTBA (00IIHE CBOMICTBA KUCIIOT, PEAKIIHS aleTaIbICTH 1A, YKCYCHOM KHUCIIOTHI, TJIFOKO3bI,
aTepudUKaINN ), TOJIydeHHEe U TpuMeHeHue. CTeapuHoBas U caxapo3bl, Kpaxmasia, [eJUTI0JI03bI); BBISBIISTh
OJICMHOBAsI KACJIOTHI KaK MPEICTABUTENIN BBICITUX TEHETUYECKYIO CBSA3h MEXKy HUMH U
KapOOHOBBIX KHCIIOT. MOATBEPKIATh €€ HAJTM4He YPaBHECHUSIMU
MblLj1a KaK COJIM BBICIINX KapOOHOBBIX KHUCJIOT, UX MOTOIIIEE 2 COOTBETCTBYIOIINX XUMUYECKUX PEAKIHH C
neiicteue. CioxHble 3pUpPbI KaK MPOU3BOIHBIE KAPOOHOBBIX HCIIOJIb30BAaHAEM CTPYKTYPHBIX (hOpPMyII.
KHUCJIOT. ['maposnn3 cinoxHbIx 3gupoB. ZKupsbl Kak OnuceIBaTh COCTaB, XUMHUYECKOE CTPOEHUE U
MIPOU3BOIHBIE TJIMIIEPUHA U BBICITUX KAPOOHOBBIX KUCIIOT. NPUMCHCHUC XMPOB, XapaKTCPpHU30BaTh UX
I'uaposns3 KupoB 3HAYEHHUE JJIs1 )KU3HEAEATEIIbHOCTH OPraHU3MOB.
YraeBoawbl: cocTaB, KiacCUpUKAIKS YTIEBOIOB (MOHO-, TU- U 2 Oco3HaBaTh OMACHOCTH BO3/ICHCTBHUS HA KUBBIC

noJimcaxapuibl). ['rok03a — mpoCcTeHINiA MOHOCAXapu/I;:
0COOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PHU3UUCCKUE U
XUMHUYECKHUE CBOMCTBA TIIFOKO3bI (B3aMMOICHCTBUE C
ruapokcuom meau (1), okucieHrne aMMHaYHBIM PACTBOPOM
okcuna cepeodpa(l), BocctaHoBICHHE, OPOIKEHHE TITFOKO3HI),
HAXOXXJICHHE B TIPUPOJIC, IPUMECHECHUE TJIFOKO3HI,
OMOJIOTUYECKasl POJIb B )KH3HEICSITECIPHOCTH OPraHu3Ma
yenoBeka. DoTocuHTe3. PPyKTO3a KAK U30MEP TITFOKO3HI.
Caxapo3a — npeicTaBUTENb IUCAXapUI0B, THIPOIU3
caxapo3bl, HAXOXKJCHHE B MpUpPoe U npuMeHeHue. Kpaxman u
L[EJUTI0NI03a KaK MPUPOIHBIC TIOTMMEPHI: CTPOSHHUE Kpaxmana u
L[EJUTI0NO03bI, (PU3MUECKUE U XUMUYECKHE CBOMCTBA Kpaxmala
(Tuaponu3, KaYeCTBEHHAsI PEAKITUS C HO0M).

OpraHU3MbI ONIPEICIICHHBIX OPraHUYECKIX
BEILIECTB, MOSICHATH HAa MIPUMEpPax CIIocoObI
YMEHBIICHHS U IPEAOTBPALICHHS UX BPETHOTO
BO3/ICHICTBUS HA OPTaHNU3M YEJIOBEKa.
Hcronb30BaTh €CTECTBEHHO-HAYYHbBIE METO/IBI
NIO3HAHMS — IPOBEJCHUE, HAOMIOJCHUE U
OTIHMCaHUE XUMHUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHBIE ONBITHI M TPAKTHYECKHE PAOOTHI).
CrnenoBatb npaBuiaM 6e30MacHOM paboThI B
71a00paTOPHUHU MPH UCIIOJIb30BAaHUM XMMHYECKON
Hocy/ibl 1 000PYZOBaHUS, a TAKXKE IPaBUIaM
oOpalleHHs C BEIIeCTBaMH B COOTBETCTBHU C
MHCTPYKLUSAMH BBITIOJTHEHUS JTa00PaTOPHBIX
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TemaTnueckue 0/10kMH, OcHoBHoOE coaepkaHue O0bem OcHOBHBIC BU/IbI 1eAATEJILHOCTH
TeMbI 4acoB o0yualonerocs
1 2 3 4
JladopaTopnas pa6ora Ne 5. ['openue cniupTos. 2 OTIBITOB U MPAKTHYECKUX PAOOT MO MOJIYYCHUIO U
BzaumoeiictBue rimiepuna ¢ rugapokcugom meau (11); MU3YYEHHUIO OPTAaHUYECKHUX BEIECTB.
JladopaTopnas pa6ora Ne 6. KauecTBeHHBIE peakinu 2 [IpeactaBisiTh pe3yabTaThl SKCIIEPUMEHTA B
QJTBJIETHJIOB (OKUCIICHNE aMMUAYHBIM PACTBOPOM OKCHIA (dbopMe 3anvcH ypaBHCHHI COOTBETCTBYIOIINX
cepedpa u rujpokcugom meau (11)). pEeaKIMii U 1eJaTh BBIBOJBI HA UX OCHOBE.
JladopaTopHas padora Ne 7. CBoiicTBa pacTBOpa yKCyCHOU 2 [TpoBOAMTE BEIYMCIIEHHS UL OTIPEIECTICHUS
KHCJIOTHI, OOIIHE CO CBOMCTBAMH MHHEPATBHBIX KHCIIOT. MOJIEKYIISIPHOW (hOPMYJIBI OPTaHUIECKOTO
Jla6opaTopHasi padora Ne 8. Co31aHne KOJUICKITUH d(QUPHBIX 2 BEIL[ECTBA, [10 YPABHEHUIO XUMUYECKOH PEAKIIHHL.
Maced. CaMOCTOSITeITLHO TIAHUPOBATh U OCYIIIECTBIISATH
JlabopaTopHas pa6ora Ne 9. B3aumoeiicTBre IIItOKO3bI U 2 CBOIO II03HABATCIIEHYIO NCATEIBHOCTD,
caxapo3bl ¢ ruapokcugom memu (11). KauectBennast peaxius Ha NPUHUMATH AKTHBHOE Y4aCTHE B IPYIIIOBOH
KpaxMalL yueOHOM e TeNbHOCTH
Tema 2.4. Coneprkanue JIEKIMu
AsoTcozepikamue 1| AMUHBI: METUIIAMHMH — OPOCTENIIHNIT TIpeICTABUTEND AMUHOB: PacKpbIBaTh CMBIC] H3ydaeMbIX HOHATHIA
opranmteckune COCTaB, XMMHYECKOE CTPOEHHE, PU3UUECCKUE U XMMUYECKHE (BBIABIIATH X XapaKTEPHBIE IIPU3HAKH),
COCMHEHMS. CBOMCTBa (pEaKIMK C KUCIOTAMU M TOPEHHUS), HAXOXKACHHUE B yCTaHaBIIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BaTh
pUpoie. AMHHOKHCJIOTBHI Kak aM(oTepHbIe COOTBETCTBYIOIIHE MOHITHS MPU OMUCAHUH
opranuyeckue coefnHenust. Puznyeckue U XUMHYECKUE 2 COCTaBa, CTPOCHUS U MPEBpAILCHUI

CBOMCTBA aMUHOKHCIIOT (Ha IIPUMEPE TIIHIINHA).
Buonornueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 IENTH/IOB.
Bejikn kak npupoaHble moJuMepbl. [lepBudnas, BTopryHast
Y TPETHYHAs CTPYKTYypa OekoB. XMMUYECKHUE CBOMCTBA
OEJIKOB: TUAPOJIN3, ICHATYpAIHs, KAYeCTBEHHbBIE PEaKIIUU Ha
OeaKH.

OopraHuyueckux coenuHeHuil. Mcnonp3zoBaTh
XUMHYECKYIO0 CUMBOJIUKY ISl COCTaBICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaII€HHOM) (hopMysT OpraHU4YeCKUX BEIECTB.
OnpenensaTs NpUHAAIEKHOCTD BEIIECTB K
OIPEIEIIEHHOMY KJIACCy IO COCTAaBY U CTPOEHHUIO,
Ha3bIBaTh UX MO0 CUCTEMATHYECKON
HOMEHKJIaType; MPUBOJUTH TPUBUAIILHbIC

20




TemaTnueckue 0,10KH,
TeMBbI

OcHoBHOE€ coaepkaHue

Oo0neM
4acoB

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
o0yuaromerocst

1

2

4

JlabopaTopnasi pa6ota Ne 10. M3yueHre CBONUCTB OCIIKOB:
ACHaTypaluus 0€eJIKOB Py Harp€BaHMM U UBCTHBIC PCAKIIUN
OEIKOB.

Ha3BaHMsI OT/IEIbHBIX MPECTaBUTENEH.
XapakTepru3oBaTh COCTAB, CTPOCHHUE,
pUMEHEHHE, PU3NYECKHE U XUMUYECKHE
CBOMCTBA, BayKHEHIINE CIIOCOOBI MOJTy4EHUS
TUIIWYHBIX [TPEJICTAaBUTENIEN a30TCOAEPIKALNX
COoeMHEHUN (METHJIAMUHA, TJIUIMHA, OCJIKOB).
OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHbBIE
CBOMCTBA O€JIKOB; MOSACHATH HA IpUMeEpax
3HaueHHne OeJIKOB JIJIsl OpraHu3Ma YesloBeKa.
Hcnonb30BaTh €CTECTBEHHO-HAYUHBIE METOIbI
MO3HAHUS — HAOII01aTh U ONMCHIBATh
JEMOHCTPALIMOHHBIN JKCIIEPUMEHT.

Tema 2.5.
BricokomoneKkyIsipHbIE
coelMHEeHHUs

ConeprxaHue JEKIUn

1

OcHOBHbIE NOHATHS XMMHHU BHICOKOMOJIEKYJISIPHBIX
coeMHEeHUI1: MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO,
CTETeHb NOJUMEPU3ALINU, CPEIHAS MOJIEKYIsIpHAs Macca.
OcHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX
COEIMHEHUH — MOTUMEPU3AIIHS U TTOJIMKOHICHCAIHS.
IInacTtmacesl (MIOJUATHIICH, TOJIUIPOTIHIICH,
MOJIMBUHUIIXJIOPU, ToaucTUpod). HaTypaabHblii u
CHHTeTHYeCKHe KayuyyKH (OyTalueHOBBIH, XJTIOPOTPEHOBBIHA
Y U30TIPEHOBHIN). Bo10KHA: HaTypanbHbIe (XJIOMOK, MEPCTh,
IENK), UCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO BUCKO03a),
CUHTEeTHYEeCKHe (KarpoH U JIaBCaH).

Brnazners u3yyaeMbIMU XUMUYECKUMU MTOHATHSIMHU:
PacKpbIBaTh CMBICI U3y4aeMbIX MOHATUN U
MPUMEHSITh 3TH MOHSATHUS MPU OTIMCAHUU COCTaBa
U CTPOEHUS BEHICOKOMOJIEKYIISIPHBIX OPTraHUYEeCKUX
BEIIECTB, JUIsl OOBbSICHEHUS OTIIENbHBIX (DAKTOB U
aBiieHUH. Vcronb30BaTh XUMUUYECKYIO CUMBOJIHKY
JUISL COCTABIICHUS! CTPYKTYPHBIX (DOPMYII BEIIECTB
U YpaBHEHHH peakuuii NoJIuMepHu3aliy u
noJInKoHAeHcanuu. ONuceIBaTh COCTAaB,
CTPOEHHUE, OCHOBHBIE CBOMCTBA Kay4yKOB,
Haun0oJiee pacrpoCTpaHEHHBIX BUJIOB IJIACTMACC,
BOJIOKOH; IPUMEHEHUE B PA3JINYHBIX OTPACIX.

M cnoJip30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
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TemaTnueckue 0/10kMH, OcHoBHoOE coaepkaHue O0bem OcHOBHBIC BU/IbI 1eAATEJILHOCTH
TeMbI yacoB o0yyarouierocst
1 2 3 4
JladbopaTopHas padora Ne 11. Pacrio3HaBaHue riacTMacc u 2 MO3HAHMS — HAOJF01aTh ¥ OTIUCHIBATh
XUMHAYECKNX BOIOKOH. O3HaKOMIIEHHE C 06p33HaMI/I MMPUPOIHBIX I[CMOHCTpaHI/IOHHI)II\/'I OKCIICPUMCHT.
1 UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB
Bcero 78
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4 YCJOBUA PEAVIM3AIIMU YYEBHOI'O NIPEIMETA «XUMMUS»

4.1 TpeOoBaHus K MATePHAJIbLHO-TEXHUYECKOMY 00ecTieYeHHI0
Peanuzanus yuebHoro npenmera «XuMum» TpedyeT HaTMUus yueOHOTO KaOMHEeTa XUMHH.
O6opynoBanue yueOHOTo KaOWHETa:

— IOCaAO0YHBIC MECTA IO KOJIUYCCTBY O6yanOHIHXC$I,

pabouee MecTo IpernoaaBaTeds,

— y4YeHHWYecKas JIOCKa

— KOMINIJICEKTHI IIJIaKaTOB UJIM HACTCHHBIX CTCH/I0B,

— Ha0op peakTHBOB U JTAOOPATOPHOM MOCY/BI AJI IPOBEACHUS OIBITOB,

— CIpaBOYHbIC HOCO6I/I$I, AN OaKTUYICCKHUE MAaTCpHaJIbl,

tabmuupbl:  [lepuommyeckast cucrema xumuueckux osaemenroB J[J. Menneneesa,

PacTBOpUMOCTH KHCTIOT, COJIE U OCHOBaHUM B BOJIE.
Texauueckue cpeacTBa 0OydeHusI:

— KOMITBIOTED,
— MEIUanpoeKTop,

— DJKpaH.

4.2. TlepeyeHb HOPMATHBHBIX MPABOBBIX T0KYMEHTOB, OCHOBHOM U JIOMOJTHUTEIbHOM
Yu4eOHO JJUTepaTyphbl, HE00X0AMMOM IJI 0CBOEHHSI Y4eOHOT 0 MpeaMeTa « XUMHS»:

OcHogHble UCIOYHUKU.

1. MapteinoBa, T. B. Xumus : y4eOHUK H TPAKTUKYM IS CPETHETO
npodeccuoHanpHoro obpazosanusi / T. B. MapteinoBa, U. B. ApramonoBa, E. b. ['oxyHOB ; mog
obmel penakuueit T. B. MapTeiHOBOI. — 2-¢ u3., ucnp. U gon. — Mocksa : M3marenscTBo
Opaiir, 2024. — 368 c¢. — (IIpodeccuonansuoe oopaszoBanue). — ISBN 978-5-534-11018-0.
— Tekct : oamektponHbii // OOpa3oBatenpHas 1miatdgopma IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/583623

2. Xumus : y4eOHHK Ui cpenHero npodeccuonansHoro oopazosanus / 10. A. JleGenes,
I'. H. ®anees, A. M. l'ony6es, B. H. [llanoBan ; mox oOuieit penakuueit I'. H. ®daneeBa. — 3-¢
u3a., mepepadb. m jgon. — MockBa : MsmarensctBo [FOpaibit, 2024, — 445 c¢. —
(ITpodeccuonansuoe obpaszosanue). — ISBN 978-5-534-21210-5. — TekcT : 351€KTPOHHBIN //
Oo6pa3zoBarenbHas miaThopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/584524

[ononnumenvbusle UCHOYHUKY!

1. T'ycera, E. B. Xumus ans CIIO: yueObHo-meronnueckoe nocobue / E. B. I'yceBa, M. P.
3uranmmna, /1. M. KynukoBa. — Kazans: KHUTYVY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4.
— TekcT: anektponHbiii // JlaHb : anekTpoHHOOMOMMOTeuHas crctema. — URL:
https://e.lanbook.com/book/196096

2. UYepnukosa, H. 0. Xumus B T0CTYITHOM U3JI0KeHUH: yueOHOe mocodue st cro / H.
1O. YepuukoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN
978-5-8114-9500-9. — Tekct: anexTpoHHblii // JlaHb: 27I€KTPOHHO- OMOIHOTEYHAS CHCTEMA. —

URL.: https://e.lanbook.com/book/195532
3. llleBuurpina, JI. B. Xumus: yueonoe nocobue / JI. B. llleBuurpina, A. M. AnapHeB. —

Hosocubupck: HI'TY, 2022. — 92 ¢. — ISBN 978-5-7782-3345-4. —TekcT: 31eKTpOHHBIH //
Jlansb: anektpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/118505
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https://urait.ru/bcode/584524
https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505

4. bBnunos, JI. H. Xumus: yaeouuk mis CI1O / JI. H. biunos, . JI. Tlepduora, T. B.
CoxkonoBa. — 2-e u3., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. — ISBN
978-5-8114-7904-7. — Tekcr: anexkrponHbii // JlaHb: 31eKTpOHHOOMOIMOTEYHAS CHCTEMA. —

URL.: https://e.lanbook.com/book/167183

4.3. TlepeyeHb NPOrpaMMHOrO odecmeyeHHsi, NMPodecCHOHANBHBIX 0a3 JAaHHBIX,
HH(POPMALHOHHBIX CIIPABOYHBIX cucreM pecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHMKAMOHHOI ceTH «/HTepHeT», HEOOXOAUMBIX [JIfl
O0CBOEHHA Y4eOHOro npeamera « XHMH»:

Ilpu ocymecTBieHUH O00pa30BaTENBHOIO MpoOIEcca CTYACHTAMHU M IIPENOJaBaTeIbCKUM
COCTaBOM HCIIOJIB3YIOTCS CJIEAYIONNEe WH(POPMAIIMOHHO CHPABOYHBIE CHCTEMBI: AJIEKTPOHHAS
oubnuoreuynast cucrema «lOpaiiTy, OnexrtponHslil kaTtamor Haywnoit Oubmmorexu BITY,
BuptyanbHble cripaBouHble CiTyKObl, BUOIMOTEKH, AHITIOS3BIYHBIE PECYPCHI M TIOPTAJIbl, UHbIE
NCC.

4.4. OcodeHHOCTH peaju3anuu y4yeOHOro mpeaMera «XuMHD» A8 00ydaromuxcs u3
YHCJIA UHBAJIUAOB H JIML € OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbSA

[Ipn oOydyeHun JUI] C OTPAaHUYECHHBIMH BO3MOXHOCTSMHU 3[I0POBBS, MPEAyCMaTpUBAETCS
WHIUBUAYaJIbHBIN Tpaduk 00yueHus.

WHuBanuap! 1 aua ¢ orpaHUYEHHBIMUA BO3MOKHOCTSIMU 3JI0POBBSI 00€CIIeYeHbI eYaTHbIMU
1 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcamMu B opmax, aJaliTHPOBAHHBIX K OIpaHUYECHHSIM
UX 3/10POBBSL.

JUIs OCYILECTBJIEHUS MPOLEAYp TEKYLUIEr0 KOHTPOJS YCHEBAEMOCTH M IPOMEKYTOUHOM
aTTeCTallud OO0Y4YaIOLIUXCs, CO3AAIOTCS (DOHABI OLIEHOYHBIX CPEICTB, AJANTUPOBAHHBIC IS
WHBAJINWJOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3JI0POBbsSI U TO3BOJISIOIIUE OLCHUTh
JOCTH)KEHHE VMU 3allVIaHUPOBAHHBIX B OCHOBHOH 00pa30BaTENbHOW IMpOrpaMMe pe3yabTaToB
o0Oy4yeHHs U ypOBEHb CPOPMHPOBAHHOCTU BCEX KOMIIETEHIHH, 3asBICHHBIX B 00pa30BaTEIbHOMI
IIpOrpamMmMme.
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5 KOHTPOJIb U OLIEHKA JOCTUXKEHUH PE3YJbTATOB
OCBOEHMUMA YYEBHOI'O ITPEIMETA «XUMMUS»

Pe3yabTarsl 00yueHust

Onenka pe3y1bTaToB
(popMbI 1 MeTOBI)

*  JIMYHOCTHBIE:
1) poccuiickylo TpaKAaHCKYI0 WMICHTHYHOCTb, TATPUOTH3M,
YBOXCHHE K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTH IEpE]
PonuHoii, roproctu 3a cBOM Kpai, cBoro Poauny, mpomioe u
HACTOsIIIee MHOTOHAIIMOHANBHOTO Hapona Poccum, yBaxeHue
rocy/lapCcTBEHHBIX CUMBOJIOB (Tep0, (iar, TMMH);

2) TPaKIAHCKYIO MO3UIMI0 KaK aKTHBHOTO M OTBETCTBEHHOTO
yjieHa  poccHiickoro  oOmiecTBa,  OCO3HAIOUIETO  CBOU
KOHCTUTYITMOHHBIE TTpaBa M OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MpaBOMOPSIIOK,  OOJAJAIOIIEr0  YYBCTBOM  COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO TPUHUMAOIICTO  TPATUITMOHHBIE
HAI[MOHAJILHBIC W  OOIIEYEIIOBEYCCKHE TYMAaHUCTHYCCKHE U
JEMOKPAaTHICCKUE IICHHOCTH;

3) rOTOBHOCTH K CiTy)KeHHI0 OTEuecTBY, €ro 3alluTe;

4)  chOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BHTHS HAyKd U OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO HAa JHAjore KyJIbTyp, a TaKke
pasnmuuHbIX (OPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOETO
MecCTa B MOJUKYJIbTYPHOM MHUPE;

5) chopMHPOBAaHHOCTH OCHOB CAMOPA3BHTHS M CAMOBOCITUTAHUS
B COOTBETCTBHUH C OOIIEUETIOBEUECKUMHU IICHHOCTSIMH U UeaaaMu
TPaKJIAHCKOTO  OOIIecTBa; TOTOBHOCTh M CIOCOOHOCTh K
CaMOCTOSITEIbHON, TBOPYECKOW U OTBETCTBEHHOM JIESATEIIHOCTH;
6) ToJepaHTHOE CO3HAHUE M MIOBEACHHE B MOJIUKYJIBTYPHOM MHpE,
TOTOBHOCTb U CIIOCOOHOCTh BECTH IHAJIOT C JIPYTMMH JIOJbMH,
JOCTUTaTh B HEM B3aMMOINOHMMAHHUS, HAXOJUTh OOIIME LIETH U
COTPYIHHUYATH JUISl UX JOCTUKEHHUSI, CHOCOOHOCTH POTHUBOCTOSITh
UJCOJIOTUU  JKCTPEMH3Ma,  HallMOHalW3Ma,  KceHohoouw,
JUCKPUMHMHALIMA TIO0 COLMAJIbHBIM, PEJIUTHO3HBIM, PAacOBBIM,
HAI[MOHANIBHBIM MPU3HAKAM U JIPYTUM HETAaTHBHBIM COIHALHBIM
SIBIICHUSIM;

(B pex. Ilpukaza Muno6puayku Poccuu ot 29.06.2017 N 613)

7) HaBBIKK COTPYIHUYECTBA CO CBEPCTHUKAMH, JE€THbMH MIIAIIIETO
BO3pacTa, B3POCIBIMH B 00pa3oBareibHOM, OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-HCCIEI0BATEIbCKOM, MPOEKTHON U APYrux
BUJIAX JESTEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHHE W TMOBEICHHWE HA OCHOBE YCBOCHHS
oOIm1edenoBeuecKrX IeHHOCTEH;

9) TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIE
caM000pa3oBaHNI0, HA TMPOTSLKEHUU BCEH KM3HU; CO3HATEIIbHOE
OTHOIIEHHE K HEMpPepbIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCIenTHo# npodeccnoHanbHOM U 001IIeCTBEHHON AEITeTbHOCTH;
10) screTHuUecKOE OTHOIIEHHE K MUPY, BKJIIOYAsl 3CTCTUKY ObITa,
HAyYHOTO M TEXHHYECKOTO TBOPYECTBA, CIOPTA, OOIIECTBEHHBIX
OTHOIIICHUM;

3aHII/ITa HHIUBUAYAJIbHBIX
MHHHU-TIPOEKTOB,
pedepaToB, cOOOIICHHI

Texymmii
dbopme:

- IpaKTU4ECKHe paboThl;
-CaMOCTOSITENIbHBIE
paboThI;

- TECTUPOBAHUS 10 TEMaM
JUCLUITIMHBI;

- YCTHBIH OIpOoC;
-XUMUYECKHE TUKTAHTHI

KOHTpPOJIb B

— OHOC€HKa 3a YCTHBIC

OTBETHI;

—  OLIEHKAa yPOBHA

3HaHHUHI CTYACHTOB Ha
KOHTPOJIbHO-YUCTHOM
3aHsATHH,

— OIICHKa 3a

BBIIIOJIHCHHUC

TCCTOBBIX Sa,I(aHI/Iﬁ 10
KIIFOYCBBIM

BOIIpOCaM.

— OII€HKa 3a

BBIIIOJIHEHHUE
KOHTPOJIbHBIX
3aJIaHul;
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11) npuHATHE W pealM3alUI0 [CHHOCTEH 3JI0pPOBOrO U
Oe3omacHoro oOpa3a JKHM3HH, NOTPEOHOCTH B (pU3HYECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHATUAX
CIIOPTUBHO-03/IOPOBUTENILHOM  AEATEIbHOCTBIO,  HENpUATUE
BpPEIHBIX MPUBBIYEK: KypeHHUs, YHOTPEOJIEHUS  aJKOTOJs,
HapKOTHUKOB;

12) OepexHOe, OTBETCTBEHHOC M KOMIICTEHTHOE OTHOILICHHE K
¢u3nyeckoMy M TICHXOJOTHMYECKOMY  370POBBIO,  Kak
COOCTBEHHOMY, TaK H JIPYTHX JIIOJCH, YMEHHUE OKa3bIBaTh IEPBYIO
IIOMOIIIb;

13) oco3naHHBII BBIOOp Oymymieit nmpodeccur U BO3MOKHOCTEH
peain3alii COOCTBEHHBIX >KU3HEHHBIX IUIAHOB; OTHOILIEHUE K
podeccHoHaIbHON JEeSATENIbHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pElIeHUH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYAapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX NTPOOJIEM;

14) chopMHPOBaHHOCTH IKOJIOTUIECKOTO MBIIUICHUSI, TOHUMAaHHSI
BIIUSIHUS COLIMAJIbHO-3KOHOMMUYECKUX TMPOIIECCOB Ha COCTOSHUE
NPUPOJHON W COUUAIBHOM cpeiabl; MpUOOpEeTeHHEe OIbITa
9KOJIOrO-HaNPaBIEHHON JeSITENbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHWE K CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTHUS IEHHOCTEN CEMEMHOM KU3HU.

*  MeTampeaMeTHbIE:

1) yMeHHE CaMOCTOSTEIbHO OMPEACIATh LENU JCITeIbHOCTH U
COCTaBJISATh TUTaHBI NEeSITENbHOCTH; CaMOCTOSATEJIBHO
OCYIIECTBIIATD, KOHTPOJMPOBAThH u KOPPEKTHPOBATh
NeATeNbHOCTb; HCIOJIb30BaTh BCE BO3MOXKHBIE pECYpChl AJIs
JOCTH)KEHUSI TIOCTaBJIEHHBIX LeJded M peaJn3alu IUIAaHOB
NeATeNbHOCTH; BbIOMpPATh YCIEUIHbIE CTPATErMM B Pa3IMYHBIX
CUTYaLIUsX;

2) yMeHHE TPOJYKTUBHO OOWIAThCS W B3aMMOJCIHCTBOBAaThH B
IpoIlecce COBMECTHOM JeATENbHOCTH, YUUTBIBATh IO3ULHMU
JIPYrUX YYaCTHUKOB J€STEIbHOCTH, 3((EeKTUBHO paspeuarsb
KOH(JTUKTHI;

3) BIIQJICHUE HaBbIKaMH II03HABaTEIbHOH,
y4eOHO-MCCIEI0BATEIbCKOM W NPOEKTHOW  JIeSATEIbHOCTH,
HaBBIKAMU pa3peleHust npobiaeM; criocoOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY TIOMCKY METOJIOB pELICHUs IMPAKTUYECKUX
3aJja4, MPUMEHEHUIO Pa3IMYHbIX METOJIOB [IO3HAHUS;

4)  TOTOBHOCTH ¥  CIHOCOOHOCTH K  CaMOCTOSTENIBHOI
MH(GOPMAIIMOHHO-TIO3HABATEIbHON  JIESIT€IbHOCTH,  BIIAJICHUE
HaBBIKAMU TMOJIy4eHHMsT HE0O0X0aAuMOW MH(OpMaMKU U3 clIoBapen
pa3sHbIX THIIOB, YMEHHE OPHEHTHPOBATHCS B  Pa3IMUYHBIX
UCTOYHMKAX  MHQOpPMALMU,  KPUTUYECKH  OLIEHUBaThb MU
UHTEPIPETUPOBaTh HH(OPMAIIHMIO, MOJyJaeMYI0 W3 pa3IMYHBIX
HCTOYHHKOB;

(B pen. Ipukaza MunooOprayku Poccun ot 29.12.2014 N 1645)

5) yMeHHe UCIONB30BaTh CpPENCTBA HMHPOPMALMOHHBIX H
KOMMYHHUKAIIMOHHBIX TexHoJjoruil (namee - MKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHMW3allMOHHBIX 33]a4 C
coOuroiIeHeM TpeOOBaHUN IPrOHOMHKH, TEXHUKU O€30MacHOCTH,
THTHEHBI, PecypcocOepeKeHusl, MPaBOBBIX M 3TUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON OE30MaCHOCTH;

— OII€HKa 3a

BBIIIOJITHECHHUEC
NPaKTUYECKUX padoT;

— OICHKAa 3a YCTHBIC

OTBETEI,

— OII€HKa 3a

TIOJITOTOBKY
CaMOCTOATCIIBHBIX
COOOIIIEHUI
CTY/ICHTOB.

UtoroBelii  KOHTPOJL B
dhopme:

-KOHTpOJIbHAsE paboTa Mo
TemMam,

- 9K3aMeH

26



6) yMmeHue omnpelenaATh Ha3HAUYCHUE W (DYHKIHMU Pa3IHYHBIX
COIIMAIBHBIX UHCTUTYTOB;

7) yMeHHE CaMOCTOSTEIbHO OIICHUBATh W MPUHUMATH PCIICHHUS,
OTIPEIETSIONINE CTPATErHIO TIOBEICHUS, C YYETOM TPAXKIAHCKUX U
HPABCTBEHHBIX IIEHHOCTEH;

8) BnajieHUE A3BIKOBBIMHU CPEJACTBAMHU - YMEHHE SICHO, JJOTHYHO H
TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUsI, UCIOJIb30BATh aJICKBATHBIC
SI3BIKOBBIE CPEJICTBA;

9) BiajcHHME HaBBIKAMH TIO3HABATEJIbHOUW pediIeKCHH Kak
OCO3HAHUSI  COBEPIIAEMBIX  JEUCTBMH UM  MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YJAbTATOB U OCHOBAHUH, I'PAHUI] CBOETO 3HAHUS
M HE3HAHWS, HOBBIX IIO3HABATENIBHBIX 3a/lad M CPEACTB WX
JIOCTIDKECHUSL.

o IlpexMerHble pe3ybTaThl 00y4eHUS

- c(OpMUPOBAHHOCTHh TMPEJACTABICHUNH O MECT€ XUMHU B
COBPEMEHHOU HAayYHOW KapTHHE MHPA; IOHUMAaHUE POJIA XUMUU B
dbopmMupoBaHUM Kpyrozopa M (YHKIIMOHAJIHLHOM TPaMOTHOCTH
YeJIOBEKa JUIsl PEIIeHuUs MPAKTUIECKHUX 3a/1a4;

- BJIaJ€HHE OCHOBOIOJIATAIOINIUMH XHMHUYECKHMMH TOHATHSIMM,
TEOpPUSIMU, 3aKOHAMH W  3aKOHOMEPHOCTSIMH;  YBEPEHHOE
MOJIb30BaHUE XUMHYECKOW TEPMHUHOJIOTUEN U CHUMBOJIMKOM;

- BJIQJICHHE OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHWS,
WCTIONIb3YEeMBIMH B XUMHH:  HAOJIOJIEHWEM,  OIHCAHUEM,
M3MEPEHHUEM, IKCIIEPUMEHTOM; YMEHHE 00pabaThiBaTh, OOBACHSITH
pe3yAbTAaThl TPOBEJECHHBIX OIMBITOB M JIEJIaTh BHIBOJIbI; TOTOBHOCTh
U CIOCOOHOCTh MPHUMEHSATH METOJNbI MO3HAHMS TIPH 5 pelIeHUun
MPAKTUYECKUX 3aa4;

- ¢(hopMHUPOBAHHOCTH YMEHHS J1aBaTh KOJWYECTBEHHBIC OIIEHKH U
MPOW3BOJUTh  pacyeTbl IO XUMHYECKUM  dopMmynam H
YPaBHEHHUSIM;

- BIQJCHUE TpaBWJIaMH TEXHUKH  O€30MacCHOCTH  MpH
HUCIOJIb30BAaHUH XUMHUYECKHUX BEIICCTB;

- cOpMHPOBAHHOCTH COOCTBEHHOW MO3WIIUU IO OTHOIICHHIO K
XUMUYECKON MH(pOpMaIuu, IoJTydaeMOi U3 pa3HbIX HICTOYHHUKOB.

Obyuarowutics 0ondicer 3HAMD'

- OCHOBHBIC XUMHUYCCKHUE MMOHATHS, 32aKOHBI H TECOPHH XUMUH,

- KIacCH(UKAIMIO W HOMEHKJIATYPY HEOPraHW4YeCKUX U
OpPraHUYeCKUX COCTUHCHUMN;

- Ba)KHEHWIIME BEIIECTBA M MATEPHAJIbI, ITMPOKO HCIOJIb3yeMbIC B
MPAKTUKE, POJIb XMMHH B €CTECTBO3HAHHHU, €€ CBS3b C JIPYTUMHU
€CTECTBEHHBIMU HayKaMH, 3HAu€HHE B KU3HU COBPEMEHHOTO
oOrecTna.

Obyuarowuiicsa 00n4HCeH yMems.

- Ha3bIBaTh HW3YYCHHbIE BEUIECTBA [0 TPHUBHAIBHOM U
MEXJyHapOJAHOH  HOMEHKJIAType, XapaKTepu3oBaTb  0OLIue
XMMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX U
OpPraHUYeCcKUX COCTUHEHUH;

- TIPOBOJMUTH PACUETHl 110 XUMUYECKUM (POopMyJaM U ypaBHEHUSIM
PEAKIINIA;
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- OOBSCHSATH: 3aBUCHUMOCTb CBOWCTB BEIIECTB OT MX COCTaBa H
CTPOCHMSI, IPUPOLY XUMUYECKOU CBSI3H;

- BBINOJHATD XUMMYECKUH OKCIIEPUMEHT II0 PAacllO3HaBaHUIO
BAKHEUIINX HEOPraHUYECKUX U OPTaHUYECKUX COCAVNHEHUN;

- OCYLIECTBJIATb  CaMOCTOSITCJIBHBIA  IOMCK  XMMHYECKOU
uHPOpMAIIMM C  HCIOJB30BAHMEM  PA3UYHBIX HCTOYHHKOB
(cipaBOYHBIX,  HAyYHO-TIONMYJSIPHBIX  HW3JaHUH,  PECYpCOB
Wurepuera).

HCI0JIb30BaTh HpHOﬁpeTeHHbIe SHAHUA H YMCHHUA B
HpaKTquCKOﬁ JeAITeJIbHOCTH U MOBCETHEBHOM KU3HM JJIs1:

v OOBsICHEHHS  XAMHYECKHX  SIBJIICHHH, MPOHUCXOJAIINX B
MpHUpo/ie, OBITY U Ha MPOU3BOJICTBE;
v ompeneneHus  BO3MOXHOCTH  MPOTCKAHHUS  XUMHYECKHX

HpeBpaHICHHfI B paSJ'II/ILIHI)IX yCJ'IOBI/ISIX U ONOCHKU UX
MOCJIeICTBUM;

v/ DKOJIOTMYECKH TPaMOTHOTO TIOBEIEHUS B  OKpY)Karomiei
cpene;

v/ OLIEHKH BIMSHHUS XMMHYECKOTO 3arps3HCHUS OKPYKaromien
Cp€abl Ha OpraHru3M 4YC€JIOBCKa U APYIrU€ )KUBBIC OPraHU3MbI;

Vv 0e3omacHOro OOpalleHHs ¢ TOPIOYHMH M TOKCHYHBIMHU
BEIIlECTBAaMH U JIAOOPATOPHBIM 000PYIOBAHHEM;

v/ TIPUTOTOBJICHHS PACTBOPOB 33IaHHOW KOHIIEHTPAIMU B OBITY
Y Ha IPOU3BOJICTBE;

v KpHTquCKOﬁ OLICHKHA JOCTOBEPHOCTHU XAMHYECKOM

“H(pOpMaIUK, TOCTYMAKOMIECH U3 Pa3HBIX HCTOYHHUKOB.
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paboyeii mporpaMMbl y4eOHOT0 npeaMera XuMus

JIMCT AKTYAJIN3ALIUU

=

Haumenosanne
snemenra OIl,
paszaena, myHKTa

ITyHKT B ipeapiaymen
pelaKkuumn

IIyHKT ¢ BHECEHHBIMU
WU3MEHEHUSMH

PexBu3uTHI
3acedaHus,
YTBEPAUBLIETO
BHECCHUC
M3MCHEHHH
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