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1. TIJIAHUPYEMBIA TIEPEYEHb PE3YJBTATOB OBYYEHHUA 11O
YYEBHOMY INIPEJMETY

1.1. Hean ocBoeHusi y4eOHOI0 mpeamMera

Hensitmu m3ydenusi mpeaMera «XuUMHUsS» Ha YPOBHE CpeIHEro oOmiero o0pa3oBaHHsS Ha
0a30BOM ypOBHE SIBIISIFOTCSI:

- (OpMHPOBAaHHE CHCTEMbl XHMHUYCCKUX 3HAHUWA KaK BaKHEHIEH COCTaBISIONICH
€CTeCTBEHHO-HAyYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KJIIOYEBbIE IOHSITHS,
(dbyHIaMeHTalIbHBIC 3aKOHBI M TECOPUH XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHWE W TOHHMAaHUE
CYILITHOCTHU JOCTYIHBIX 000011IeHNH MUPOBO33PEHUYECKOI0 XapaKkTepa, 03HaKOMJICHHE C UCTOPHEH UX
Pa3BUTHS U CTAHOBJICHHUS;

- (opmupoBaHHe U pa3BUTHE MPEICTABICHUNA O Hay4YHBIX METOJIaX IMO3HAHUS BEUIECTB U
XUMHUYECKHX PEaKIuil, HEOOXOAMMBIX JUIsi TPHOOPETEHHS yMEHUW OpPUEHTUPOBATHCS B MHpPE
BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON U MOBCEIHEBHOM
KU3HU;

- pa3BUTHE YMEHHH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaOJIIOJCHHEM
U OOBACHEHHEM XHMHUUYECKOTO SKCIEPUMEHTa, COOJIIOJCHUEM IMPaBHJI OE30MacCHOTO OOpAalleHHs C
BEIIIECTBAMH.

1.2. Ilnanupyemble pe3y/abTaThl 0CBOEHUSI y4e0OHOI0 MpeIMeTa
1.2.1. Ilnanupyemblie JMYHOCTHBIE Pe3yJIbTAThI OCBOCHHS

Pabouas mporpamma yuyeOHOro mpeaMera IMperyCMaTpUBAEeT JOCTHKEHHE CIeIyIOLIUX
JIMYHOCTHBIX Pe3yJbTAaTOB:

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS ITpeIMeTa «XUMHUA» OTPaxaroT chOpMUPOBAHHOCTD
OTIBITA TTO3HABATEIBHON U MPAKTUIECKOH NESATETLHOCTH 00YUJAIOIIUXCS 110 PeaTu3aliy IPUHATHIX B
o0111ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxJIaHCKOTO BOCIUTAHHUSL:

0CO3HaHMS 00YYAIOUUMHKCSA CBOUX KOHCTUTYIIMOHHBIX IIPaB M 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPABOIIOPSIKY;

MIPEACTABICHUS O COLMAIBHBIX HOpMax W IPAaBUIAX MEXKIUYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATEIbHOCTH NPU CO3JJaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U IT03HABATENIbHbIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JTIOTUKY U apryMEHThI IPYTUX
IIPU aHAJIN3€ Pa3IMYHbIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) NaTPUOTUYECKOTO BOCITUTAHUSL:

LIECHHOCTHOTO OTHOWICHHsSI K MCTOPUYECKOMY M HAay4HOMY HACIEOUI0 OTECYECTBEHHOU

XUMUU;

YBXEHHUS K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH M TPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JOCTIIKEHHUS HAyKU €CTh pe3yibTaT ANUTENbHBIX HaOII0JCHHM,
KPOTOTJIMBBIX KCIIEPUMEHTATHHBIX TTOMCKOB, TOCTOSSHHOTO TPY/a YUEHBIX U MPAKTHKOB;

WHTEpeca M TO3HABaTEIbHbIX MOTHMBOB B TMIOJIYYEHUHU U TOCIEIYIONIEM aHaJIu3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTIKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) JIyXOBHO-HPaBCTBEHHOTO BOCIIMUTAHUSI:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBE/ICHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMUUECKUMU SIBIICHUSIMU, VI IPUHUMATD
OCO3HAHHBIE PEIIECHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH,

TOTOBHOCTU OLIEHUMBATH CBOE MOBEIECHHE M TOCTYNKH CBOMX TOBApUIIEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE TIOCIIECTBUN dTUX TTOCTYITKOB;




4) bopMHUpPOBaHUS KYIBTYPbI 37I0POBBSI:

MMOHUMAaHHUS IIEHHOCTEH 3I0pOBOIO0 M 0OE€30MacHOTO o00pa3a KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOmrofieHus mpaBuil Oe30macHOro oOpalleHHs ¢ BeUlecTBaMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JEATEIbHOCTH;

MOHMUMAHMUS [IEHHOCTH TpaBWI HHAMWBUIYAJBHOTO M KOJJIEKTUBHOTO 0€30I1acHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKX 3/J0POBbIO U KU3HU JIOJCH;

OCO3HaHUs TOCIEICTBUI U HENpUSTHA BPEIHBIX NpPUBBIYEK (YMOTpeOJIEHUS aIKOTOoJIs,
HapKOTHUKOB, KYpPEHHUs);

5) TpY/IOBOTrO BOCIIMTAHHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEIbCKOM  JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUJAX JNESATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE B PEHICHUU MPAKTUYECKUX 3a/7a4 COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY HM3y4YeHHIO Mpodeccuil pa3iudHOro poja, B TOM YHUCIIEC Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXXEHUS K TPYAY, JIOIIM TPYyJa U pe3ysibTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBUIYaJbHOW TpPAaeKTOPHUH 0Opa3oBaHUS,
Oynymei npodeccun M peanu3anud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIUMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIeCTBa,

6) 9KOJIOrMYECKOr0 BOCIIUTAHHUS:

HKOJIOTMYECKU IEIeCO00pa3HOro OTHOMICHHSI K MPUPOJAE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHUS TTI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOsieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE TPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUs HEOOXOIUMOCTH UCHOIB30BaHUS JOCTHXKEHUNH XUMHHU JUIS PEIICHUs BOIPOCOB
paloOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUITHS JNEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAKIIEW MPUPOIHOM cpene,
YMEHHSI TMPOTHO3UPOBATH HEOJATONPHUATHBIC SKOJOTHYECKHE TOCICACTBHS IMPEANPUHIMACMBIX
JIEHCTBUN U NIPEAOTBPALLATD UX;

HaJU4Usl Pa3BUTOrO DKOJIOTHYECKOTO MBIIIICHUS, SKOJOTMYECKOW KYJIbTYPHI, OIBITA
JEATEIbHOCTH  JKOJIOTMUECKOW  HAINpaBJIECHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS HUMH B
MO3HABATEJIbHONW, KOMMYHUKATHBHON M COIMATIBHOW MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTUBOCTOATH HUACONIOTHH XeMohoouw;

7) IIEHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOW MTPAKTUKHU;

MOHUMaHUS CHeNu(UKU XUMHM KaK HayKd, OCO3HaHUS e€ poiau B (HopMHpOBaHHUH
palMoOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IEIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM
MHpE KaK O €IMHCTBE MPUPOJIbI U YEIIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U pEIlIeHUN
poOJIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0ON 3HAYMMOCTH XHMMHUHU JUJIsl COBPEMEHHOM IUBWIM3AIMN: B €€
TYMaHHUCTUYECKOW HANpaBJICHHOCTH M BaXXHOW pOJIM B CO3JIJaHUM HOBOM 0a3pl MaTepuaibHOU
KYJIBTYpBI, PEIIEHUU TI00ANBHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHUYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHONH T'PAMOTHOCTH: TIOHMMAaHHs CYIIHOCTH METOJOB TIO3HAHUSA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIONIB30BAaTh TMONydYyaeMble 3HAHUS IS
aHajn3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOIIET0 MUPA M IPOUCXOIAIINX B HEM H3MEHECHUM, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX C LEJIbI0
MOJTY4CHUS JOCTOBEPHBIX BBHIBOJIOB;




CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS IS PEeLIeHUs podiieM
B peaSIbHBIX )KU3HEHHBIX CUTYalNsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENILCKON 1S TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHUIO, K
AKTUBHOMY MOJTYYEHHUIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3IW4HbIX cdepax mpodeccroHanbHON
NeSITETbHOCTH.

npeayaraéMblii aJdrOpUTM JEHCTBHH NP BBHIOJHEHUHM YYEOHBIX M HMCCIIEHIO0BATEIBCKUX
3a1a4d, BeIOMpaTh Hanbosee 3((EKTUBHBIA CIOCOO WX pemIeHUs ¢ YYETOM IOIy4eHHUS HOBBIX
3HAHMHU O BEUIECTBaX M XMMHUYECKUX PEaKIHsX;

1.2.2. Ilnanupyemblie MeTanpeaMeTHbIe Pe3yJibTAThl 0CBOCHHUS

Pabouass mporpamma ydeOHOTO MpeaMeTa MPeIyCMaTpPUBACT JOCTHIKCHHE CIICTYIOIINX
MeTanpeIMeTHbIX pe3yJbTaTOB:

OBnajieHre YHUBEPCAIBHBIMU YICOHBIMY ITO3HABATECIbHBIMU JCHCTBHSIMHU:

1) 6a30Bble JIOTUYECKUE ACHCTBUS:

CaMOCTOSITENILHO  (DOPMYJIHPOBATh W aKTyaJU3UPOBATh NPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIPEACIATh LETN ACSITeILHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUHU WX JOCTHIKCHHUS,
COOTHOCHUTD PE3yIbTaThl ACITEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

WCIIOJIb30BaTh TPH OCBOCHWM 3HAHWUW TPUEMBI JIOTUYCCKOTO MEBIIIICHUS — BBIACIATH
XapaKTepHble TMPU3HAKKM TOHATHA M  yCTaHAaBIUBaTh HX  B3aHMMOCBS3b, HCIOJB30BATh
COOTBETCTBYIOIINE TIOHATHS JUISI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIAaCCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKy U3y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pacCyXIeHus (MHAYKTUBHbBIC, JAEAyKTHBHBIC, IO AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHHSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSITh B TIPOIECCE TO3HAHMSI, UCTIOIb3YeMbIE B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTA,
XUMHUYecKass (QopMmyiia, ypaBHEHHE XHMHUYECKOH pEaKIMH — TP PEHICHUH  y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/1ay, MPUMEHSATh HA3BaHHbBIE MOJICIbHBIE TPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MIPU3HAKOB H3yYaeMbIX BEIISCTB M XUMUICCKUX PEAKITUH.

2) 6a30BbIe MCCIIEI0BATEAbCKHE JICHCTBU:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMHUYCCKUX PEAKITUH;

dbopMynupoBaTh IETW W 3aJa4d  HMCCIEIOBAaHHUSA, WCIONB30BaTh IIOCTABICHHBIE H
CaMOCTOSITEIILHO C(HOPMYITHPOBAHHBIC BOITPOCHI B KAYECTBE WHCTPYMEHTA TIO3HAHKS U OCHOBBI JIJIS
(dbopMUPOBaHUS TUIMOTE3HI 10 TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M MPOBEICHUS YYCHHUYSCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOAATh 32 XOJOM IIpOoIlecca, CaMOCTOSITENBHO
IPOrHO3UPOBATh €ro pe3yibTar, (OopMyIupoBaTb OOOOLIEHHUS M BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHHUS, COCTaBIATh OOOCHOBAaHHBIA OTUET O MPOJAETaHHOU
pabore;

MPUOOPETaTh OMBIT YUYEHUYECKOW HCCIEeNOBATENbCKOH M TMPOEKTHOW JeATeIhbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITSIBHOMY TIOMCKY METOJOB PpeIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOIO0B MTO3HAHUS.

3) pabora ¢ nHdopManmeii:

OPUEHTHPOBATHCS B PA3NIMUYHBIX HUCTOYHMKAX HHPOpMauu (HAYYHO-TIOMYIspHAs
JUTepaTypa XUMHYECKOTO COJCpXKaHHWsS, CHpaBOYHBIE IMOCOOWs, pecypcsl MHTepHeTa),
AHATM3UPOBATh HHPOPMAIIMIO PA3TUYHBIX BUIOB M (OPM MPEACTABICHUS, KPUTUIECKU OIEHUBATH
e€ JIOCTOBEPHOCTh ¥ HEIMPOTHBOPEUYUBOCTH;




¢dbopMynHMpOBaTh 3ampoChl U MPUMEHSITH pa3lWYHbIE METOIbl IMpPH IOHCKe M OoTOOpe
uHpOpMann1, HeOOXOAMMOM JUTSI BHITOJIHEHHSI YU€OHBIX 3a71a4d ONMpPEeIEHHOTO THIIA;

npUOOpeTaTh OIBIT MCHOJIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBHIOMpATh ONTHMAaJIbHYIO (hopMy mpeacraBieHus nHGOpMAIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHE);

UCIOJb30BaTh HAYYHBIM S3BIK B KaueCTBE CpEJICTBA MNpH pPadOTe C XUMHYECKOU
UHpOpMaIIKEH: PUMEHATh MEXIpPeIMETHbIE ((PU3NIECKHEe M MAaTEeMaTHYECKUE) 3HAKU U CUMBOJIBI,
¢dopmybl, a00OpeBHATYpBI, HOMEHKIIATYPY;

UCIIOJIB30BATh M MTPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATIISTHOCTH.

OBnazieHe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JICHCTBUAMHU:

3aJaBaTh BONPOCHI 10 CYIIECTBY OOCY)XIAeMOH TEMbI B XOJI€ JHMAIOra /WM TUCKYCCHH,
BBICKA3bIBaTh  HUJEH, (OPMYIHPOBATH CBOM  NPEIJIOKEHHS  OTHOCHUTEIBHO  BBIIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

BBICTYNAaTh C TNPE3EHTALMEH pe3ylIbTaTOB MO3HABATEIBHOW JEATEIBHOCTH, MOJY4YEHHBIX
CaMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBIMOJIHEHUH XUMHYECKOT'O IKCIICPUMEHTA,
NPaKTUYECKOH PabOThI MO MCCIIEOBAHUIO CBOWCTB M3yYaeMbIX BEUIECTB, pPEeaTH3alMU y4eOHOTO
npoekTa M (OPMYIHMPOBATH BBIBOJBI [0 pPE3yJIbTaTaM IMPOBEIEHHBIX HCCICIOBAHUN MyTEM
COIIaCOBaHUs MO3UIMI B X0/1€ 00CYKJIEHUS 1 0OMEHAa MHEHUSIMU.

OBJajJicHHE YHUBEPCATbHBIMH PETYJISITHBHBIMH JICHCTBUSMU:

CaMOCTOSITENIFHO TUIAHUPOBATh W OCYIIECTBISTH CBOIO ITO3HABATEINBHYIO IESTEIBHOCTD,
ompenenss €€ LENM U 3aJlaud, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJUlaraéMblii  aIrOPUTM JCHCTBHM TPH BBHIMOJHEHUHM YYEOHBIX M HCCIEIOBATENbCKHX 3ajad,
BbIOMpaTh HanOosee 3(pPEeKTUBHBINA CIOCO0 MX PEHICHHs ¢ YYETOM TOIYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HA OCHOBE CaMOaHalIM3a U
CaMOOLICHKH.

1.2.3. Ilnanupyembie npeaMeTHbIE Pe3yJabTaThl 0CBOEHUS

[IpenmeTHble pe3ysibTaThl OCBOEHHS Yy4eOHOro IpeaMera Ha 0a30BOM YPOBHe
OPUEHTHPOBAaHBI Ha 00ECIeUeHHE MPEUMYIECTBEHHO 00I1e00pa3oBaTeIbHON M OOIIEKYIbTYPHOU
MOJITOTOBKHU.

PaGowass mnporpamma y4eOHOrO TIpeAMETa MPEAyCMATPUBACT  JTIOCTHIKEHHUE
CIEIYIOIIUX TPEIMETHBIX Pe3yJIbTaTOB Ha 0230BOM YpOBHE:

1) c(OpMHUPOBAHHOCTh MIpEACTaBICHUMN: 0 XUMUYECKON COCTAaBJISIOLIEN
€CTEeCTBEHHOHAYYHOW KapTHHBI MHpa, pOJIM XUMUU B TIO3HAHWU SBIEHUH MPHUPOMABI, B
(GOPMUPOBAHUM MBINUICHUS W KYyJIbTYpPhl JIMYHOCTH, €€ (DYHKIMOHAILHON TI'PaMOTHOCTH,
HEOOXOUMOM VISl pelleHHs] MPaKTUYECKUX 3a7a4d U IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOTHOM Cperie;

2) BHIaJieHHE CUCTEMOW XMMHUYECKHUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJIATaOIINe
NOHATHS (XUMHYECKUN 3JIEMEHT, aToM, JJIEKTPOHHas 00o0JioYka aroma, s-, P-, O-3JeKTpOHHBIC
OpOUTaI aTOMOB, MOH, MOJIEKYJa, BAJIEHTHOCTbh, dJEKTPOOTPULIATEIHHOCTh, CTETIEHb OKHCIICHUS,
XUMHUYECKasi CBA3b, MOJIb, MOJIIpHAash Macca, MOJISIPHBI 00beM, YIJIEpOJHBIA  CKeEJeT,
GyHKIIMOHATbHAS TPYINa, paJuKall, WU30MEpHs, H30MEphl, TOMOJIOTHYECKUU psij, TOMOJIOTH,
YIII€BOIOPOABI, KUCIOPOA- U a30TCOAEpKAIlUe COCIUHEHHs, OMOJOTUYECKH aKTHBHBIE BEIIECTBA
(yrneBojpl, KUpPBI, O€IKH), MOHOMEp, IMOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHBIE
COCIMHEHUS, KpUCTAJIMYECKasl pelleTKa, TUIMbl XUMHYECKHX peakuuid (OKUCIUTETbHO-
BOCCTAHOBUTENIbHBIE, JK30- M SHIOTEPMUYECKHE, PpEaKUUH HOHHOrO OoOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTUYECKAST TUCCOLMALINS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOW pEakIuu, XHUMHYEeCKOe paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XAMHYECKOTO CTPOCHHSI Oopranmdeckux BemectB A.M. bytiepoBa, Teopusi 3JIEKTPOIUTHYECKOU



aucconuanuu, nepuoaudeckud 3akon  J[.M. MengeneeBa, 3aKOH COXpaHEHHS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XHMMHH, (AKTOJOTUYECKHE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHHH U Oe30MaCHOM HCIIOIb30BaHUH BAKHEHIINX HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILIECTB B OBITY U NPAKTUYECKOH IesSTETbHOCTH YEJI0BEKa;

3) chopMUPOBAaHHOCTH YMEHHUH BBISBIATH XapaKTEpPHbIE NPU3HAKM M B3aUMOCBS3b
W3YYCHHBIX IIOHATHMN, IPUMEHATh COOTBETCTBYIOLINE MOHITHS IIPU ONIMCAHUU CTPOCHHUS U CBOMCTB
HEOPraHMYECKUX W OPraHMYeCKUMX BEIIECTB M UX I[PEBpPALICHUM; BBIBISATH B3aHMMOCBA3b
XUMHUYECKHUX 3HAaHUH C IOHATUAMU U NIPEACTABICHUAMH IPYIMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

4) chopMHpPOBAHHOCTH YMEHHUI HCIIOIB30BaTh HAUMEHOBAHHS XMMHUYECKHX COCAMHEHHH
MEXIYHApOJHOIO COI03a TEOPETHYECKOM M MPHUKIAJHOM XMMHUHM M TpPUBHAJIbHBIC Ha3BaHUSA
BO)XHEHIINX BEUIECTB (ITHJICH, alleTUJICH, MIIMLEPUH, (heHom, GopMalbaerua, YKCyCHas KUCIOTa,
[JIMLMH, YTapHBIMA T'a3, YIICKUCIBIM a3, aMMHAK, ralleHas U3BECThb, HErallleHas U3BECThb, IUThEBAs
coja M JAPYrux), COCTAaBIATH (HOPMYJIBI HEOPTAaHUYECKUX M OPTaHUYECKUX BEIECTB, YPaBHEHUS
XMMHUYECKHX PEaKLUi, OOBACHATh UX CMBICI; IOATBEPXKIaTh XapaKTepHble XMMUYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOLMMH 3KCIIEPUMEHTAMH U 3aIMCSIMH YPABHEHUH XUMHUECKUX PEAKIIMIA;

5) chopMUPOBAaHHOCTb yYMEHUH  YCTaHABIMBATh  MPUHAUIEKHOCTh  HU3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB K OMNPECIIEHHBIM KjlaccaM M TpyIIaM COEIWHEHUH,
XapaKTepu30BaTh MX COCTaB M BAaXHEWINE CBOMCTBA; ONPENENATh BUABl XMMHUYECKUX CBS3EH
(KoBaJIeHTHAas!, NOHHAsI, METAJUIMUECKasi, BOJOPOAHAS), TUIIBI KPUCTAITIMYECKUX PELIETOK BEIIECTB;
KJIaccu(puIUpOBaTh XMMUYECKHUE PEaKLIUY;

6) BiIaieHUE OCHOBHBIMU METOJJaMU HAyYHOTO IO3HAHUS BEILIECTB U XMMHUECKUX SBJICHUM
(HabmroieHe, U3MEpPEHHE, SKCIIEPUMEHT, MOJIETIMPOBAHNE);

7) cpopMUPOBAHHOCTb YMEHMH IPOBOAMTH PACUYETHl MO XUMHUYECKUM QopMmyaaM H
YPaBHEHMSIM XUMHUYECKUX PEAKIMHA C UCIOJIb30BaHUEM (PU3UYECKUX BEIUYUH, XapaKTEPHU3YIOLINX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBUS) ra30B, KOJIMUYECTBA
BELIECTBA; UCIIOJIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS Ul IPUHATHS PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

8) chopMUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XMMHUYECKUH 3KCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB NPU HArpeBaHUM, IOJIyY€HUE 3TUJICHA U U3YyYEHUE €ro
CBOMCTB, KayeCTBEHHbIE PEAKLMU Ha albJETHU[bl, KpPaxMall, YKCYCHYIO KHCIOTY; I€HaTyparlus
OeNKOB IMpH HarpeBaHHM, LBETHbIE peakUuu OENKOB; MPOBOAUTH pPEaKIUW HOHHOIO OOMEHa,
OTIpeNieNATh Cpey BOAHBIX pACTBOPOB, KAUECTBEHHBIE PEAKLIUU Ha Cylb(dar-, KapOOHAT- U XJIOPU-
AQHUOHBI, HA KAaTMOH aMMOHUS; pellaTh SKCIIEPUMEHTAIbHbIE 3adauu Mo TemaMm "Metamnsl" u
"Hemerannbl") B COOTBETCTBMM C TMpaBWJIaMHM TEXHUKH O€30MaCHOCTH IpH OOpalleHuu ¢
BellecTBaMM U Ja0OpaTOpHbIM O00OpPYAOBAaHHMEM; MPEACTABIATh PE3YIbTaThl XUMHYECKOIO
JKCIIepUMEHTa B (OpMe 3allUCH ypPaBHEHHUH COOTBETCTBYIOILUX peakUuid U (GOpMyIupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

9) chopMUpPOBAaHHOCTH YMEHUS aHAIM3UPOBATH XUMHUYECKYI0 MHPOPMALIUIO, MTOJTy4aeMyIo
U3 pa3HbIX UICTOYHHUKOB (CpeJICTB MaccoBOM MHpopMaluu, cetb UHTEepHET u 1pyrue);

10) chopMUpOBaHHOCTh yMEHHUH COOJIOAATH MpaBHJIa 3KOJOTMUYECKH LeIecoo0pa3Horo
NOBENEHNUA B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHHsS] CBOErO 3J0POBbSl M
OKpYXKarolled MPUPOJHON Cpelbl;, YYUTHIBaTh OMACHOCTh BO3JEHCTBUS HA >KMBBIE OPraHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAs CMBICIT TTOKa3aTels MPeIeIbHOM JOMYCTUMON KOHIIEHTpAIUH;

11) nns oOyyaromumxcsi ¢ OrpaHU4eHHBIMU BO3MOXKHOCTSIMU 3/I0POBbs: C(HOPMUPOBAHHOCTD
YMEHHMSI IPUMEHSTH 3HaAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKHX
SIBIICHUI;

12) nns chenblx W cnaboBUAAMIMX —oOyyaroumxcs: Cc(GOPMHUPOBAHHOCTh YMEHHS
UCIOJIb30BaTh peibepHO ToueuHyro cuctemy oOo3HaueHuil JI. Bpaitns ansg 3anmucu XMMHYECKHX

dbopmy.



K koHny oOydyeHusi mnpeaMeTHbIe pe3yJbTaTbhl OCBOeHHMs Kypca «OpraHmveckas
XMMHS» 0TPAKAIOT:

[IpenMer opraHM4ecKON XMMHM: €€ BO3SHUKHOBEHHUE, PAa3BUTHE U 3HAUYEHUE B MOJIYYEHUU
HOBBIX BEIIECTB U MaTepHuaioB. Teopus CTpOeHUsI opraHnyeckux coequunenuii A.M. byrieposa, ee
OCHOBHBIE TOJIOXKEeHHUS. CTPYKTYypHBIE (OPMYIBI OPraHNYEeCKUX BemecTB. ['omomorus, u3oMepus.
XHMHYECKas CBA3b B OPraHUYECKUX COCINHEHUAX - OJIMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenue o kiaccupUKAUM OPraHUYECKUX BenlecTB. HoOMeHKIaTypa opraHmuecKux
COEIMHEHUH (CUCTeMaTHyYecKas) U TPUBHAJIbHbIC Ha3BaHMs BAKHEMIIMX IpPEJCTaBUTENIEH KIacCoB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJBI M3y4YEHMs BEILECTB M MX NPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3LaMu OpraHMYECKHUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U ONMCAHHUE JIEMOHCTPAL[MOHHBIX OIBITOB 10 MIPEBPAILEHUIO
OpPraHUYeCKUX BEILIECTB IIPU HArpeBaHUU (IUIaBICHHE, OOYTTTMBAaHUE U TOPEHHE).

YriaeBoaopoabl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMH psan. MeraH u 3taH - mpocTeiiue
IPEJCTaBUTENIN aJIKaHOB: (PM3NYECKHE M XMMHMUYECKHE CBOWCTBA (PEaKLMU 3aMELCHUs U TOPEHMUS),
HaXO0X/IEHNUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN PsA. DTWIEH U NPONUIIEH - IPOCTEHIINe
IPEJICTABUTENIN AJIKEHOB: (U3WYECKUE U XHUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUSA,
raJloreHUpPOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3allun ), OJyYeHHE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEMIIME XUMUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKHH psa. AUETWIEH -
OpOCTEHIINK NPEJCTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (PU3MYECKHEe U XMMUYECKHE CBOWMCTBA
(peakuuy ruIpUPOBAHUS, FAJIOI€HUPOBAHMS, TUApATALlMM, TOPEHMSI), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MYeCKHME€ M XHMHYECKHE CBOWCTBA (peakuuu
raJIOT€HUPOBAHUS U HUTPOBAHUSA ), IOJIYYEHHUE U IpUMEHEHUE. TOKCHYHOCTh apeHOoB. [ eHeTnueckast
CBSA3b MEXKIY YIJIEBOJOPOAAMH, IPUHAUICKALIMMHU K Pa3JIMYHBIM KJIACCaM.

[IpupoaHble UCTOUHUKH YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U NONYTHbIE HEQPTSIHBIE Ta3bl.
Hedts 1 ee nmpoucxoxaenue. CrnocoOsl nepepaboTku HedTH: MeperoHka, KPeKUHT (TEpMHUYECKU,
KaTaduTHYecKkuil), nuponus. IIpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
U B ObITy. KaMeHHBII yroJib U IPOJYKTHI €ro nepepadoTKy.

DKcrepuMEHTAJIbHbIE METO/Ibl U3Y4YEHHs BEIECTB M UX MPEBpallleHUui: 03HAKOMIIEHUE C
o0Opa3laMu IjiacTMacc, KaydyykoB M pe3uHsl, komekiuu "Hedts" m "Yroms", mozenupoBaHue
MOJIEKYJI ~ YIJIEBOAOPOJOB M TaJlOT€HONPOU3BOJAHBIX, IPOBEJIEHUE NPAKTHUECKOH paloThI:
MIOJIyYEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuernsbie 3anaun.

BbluuciieHuss 1mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, oObema, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH MO U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIN ITPOJYKTOB PEAKIUN).

Kucnoponcoaep:xaiiue opraHnyeckue COeMHEHMS.

[IpenenpHble ONHOATOMHBIE CHHUPTHL. METaHOA M ATAHON: CTPOEHHE, (U3HYECKHE U
XUMHYECKHE CBOWCTBA (peakiUM C aKTUBHBIMH METajUlaMH, TajloT€HOBOJIOPOAAMHU, TOpPEHHE),
puUMeHeHre. BogopoaHble CBs3U MEXy MOJIEKYJIaMU CIUPTOB. [IeficTBHE METaHOIa U 3TaHOJIA Ha
OpraHHU3M YeJIOBeKa.

MHoOroaToMHbI€ CHOUPTBHL. OJTWIECHTJUKOIb U TJIHMLIEPHH: CTpOeHHe, (U3NYecKHe u
XUMHYECKHE CBOICTBa (B3aMMOJEICTBHE CO LIEJIOYHBIMU METajllaMH, KaueCTBEHHAas PEakius Ha
MHOrOaTOMHBIe crupThl). JlelicTBue Ha opraHu3Mm denoBeka. l[IpuMeHeHHe TIUIEpUHA U
STUJICHTJIUKOJISL.

@deHoN: CTpOEHHE MOJIEKYJbl, (U3UYECKHME M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [Ipumenenue genona.

Anbneruasl. PopmanbAerujl, ameTaibIeru]: CTpOeHUe, (U3NYECKHe U XUMHUYECKHE



CBOMCTBa (peakUuu OKHCIEHUS U BOCCTAHOBJICHMs, KAueCTBEHHBIE DPEAKLUH), IOJIy4YE€HUE U
IIPUMEHEHHE.

OAHOOCHOBHBIE Ipe/eabHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHasi U YKCYCHasi KUCJIOTBI:
CTpoeHue, GU3NYecKue U XMMHUYECKHe CBOWCTBA (CBOMCTBa, oOIMe JUIsl KiIacca KUCIOT, peakus
sTepudUKanMM), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHCIOTHl Kak
IPEJCTaBUTENN BbICHIMX KapOOHOBBIX KUCJIOT. Mblia Kak COJM BBICIIMX KapOOHOBBIX KHMCJIOT, X
MOIOILIEE ACHCTBHE.

CrnoxHble 3QUpbl KaK IPOU3BOJHbIE KapOOHOBBIX KUCIOT. I'MAPOIM3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosorudeckas poib KUPOB.

VYrneBogpl: cocTas, Kiaccu(uKanus yrieBoaoB (MOHO-, TU- U MosMcaxapuisl). I roko3a -
NPOCTEHIIMKA MOHOCAXapHJ: OCOOCHHOCTH CTPOCHHUS MOJICKYJNbI, (U3UYECKHE MU XHUMHUYECKHE
cBOMcTBa (B3auMoneicTBre ¢ TuapokcuaoM Meau(ll), okucienue aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHE TJIOKO3bl), HAXOXACHWE B MPUPOJE, INPUMEHEHHE,
6uonornyeckas poib. PotocunTes. PpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman u nemironosa kak npupojHsle noiaumepsl. CTpoeHue Kpaxmajia U LeJUIHI03bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PeaKLns C HOI0M).

OKClepUMEHTAJIbHBIE METOJbl M3yYEHHUS BELIECTB W UX IMPEBPALLEHUI: IpPOBEICHUE,
HaOJI0IeHNE U OMMCAHUE IEMOHCTPALMOHHBIX OINBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHUPTOB (OKHcIeHHE dTaHojda okcujaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3auMopelicTBUe TiMuepuHa ¢ ruapokcugoM Meau(ll)), anprerngoB (OKUCIIEHHME aMMHUAYHBIM
pactBopom okcuna cepedpa(l) m rugpoxcumnom memu(ll), B3ammoneiicTBie Kpaxmaiga ¢ HOJOM),
IPOBE/IEHUE NTPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuernsbie 3anaun.

Bbluuciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, oObema, KOJIMYecTBa
MCXOJHOI'O BELIECTBA MJIM IMPOAYKTA PEAKIMHU IO U3BECTHBIM Macce, 00beEMY, KOJIMYECTBY OJIHOTO
U3 UCXOJIHBIX BELECTB WM IPOAYKTOB PEAKLIUN).

A3oTcoaep:xane oprauuyeckne CoeANHeHUsl.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHudecKre coeuHeHus. Pu3ndeckne 1 XUMUYECKHe
CBOICTBa aMHMHOKHMCIOT (Ha @puUMepe IJuLuHA). buosornueckoe 3HaYeHHME aMUHOKHCIIOT.
Ilentuaebr.

benku kak mpupoJHBIE BBHICOKOMOJIEKYISIpHbIE coeAuHeHus. [lepBuuHas, BTOpuYHas |
TPETUYHAasi CTPYKTypa OelkoB. XHUMHUECKHE CBOWCTBa O€JKOB: TUAPONU3, JAEHATypauus,
KaueCTBEHHBIC PEaKIIMK Ha OCJKHU.

DKcIepUMEHTaIbHbIE METOJbl M3Y4YEeHHs BEIIECTB W WX IpeBpallleHuil: HalOiroaeHue u
OINMCAaHNE JIEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus OeJIKOB IIPU HAarpeBaHUU, LIBETHHIE PEAKIIUU
0€KOB.

BricokoMonekynsipHble COETUHEHMSI.

OCHOBHBIE TMOHATUS XHMHUHU BBICOKOMOJIEKYJIAPHBIX COEJUHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYpHOE€ 3BEHO, CTETIEHb MOJMMEPU3AINH, CPEIHS MoJieKyIsapHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHN - OJMMEPHU3ALUS U TOJIMKOHICHCALINS.

DKcrepuMEHTAJIbHbIE METO/Ibl U3Y4YEHHs BEIECTB M UX MPEBpallleHU: 03HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYUYKOB.

MexnpeamerHblie CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€d NpU M3y4EeHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4epe3 HCIIOJIIb30BaHME KaK OOIIMX €CTECTBEHHO-HAay4YHBIX MOHSATHH, Tak u
MOHSITUM, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmiue ecTeCTBEHHO-HAy4YHbIE TMOHATHUA: SBJICHHE, HayudHbIM (akT, rumoresa, 3aKoH,
TEOpHsl, aHaJiM3, CHHTE3, Kiaccu(uKauus, NEpUOJUYHOCTh, HAOIIOAECHUE, H3MEpEeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusuka: Matepusi, JHEPIHsl, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPIE€TUUECKUIN YPOBEHD,
BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, GU3NYECKUE BEIMYUHBI U €AMHULIBI UX
U3MEpEHMUS.



Bbuonorusi: kierka, opraHusM, Ouocdepa, oOMEH BeUIECTB B OpraHu3Mme, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIIKH, YIIIEBOIbI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIC TIOPOJIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHonorus: nuiieBble MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKUE Ipenaparbl, MaTepHalIbl U3 MCKYCCTBEHHBIX M CHUHTETHYECKHUX
BOJIOKOH.

OO0uasi ¥ HeOpraHM4YecKass XuMHMsl.

XUMHYECKUH 2JIeMEeHT. AToMm. Sapo arToma, H30TONBI. DJIEKTpOHHAs 000JO0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOMTaIH, S-, P-, O- 3gemeHThl. OCOOCHHOCTH
pacnpeziefieHusl AJIEKTPOHOB IO OpOUTAIsIM B aTOMax JJIEMEHTOB MEPBBIX YETHIPEX IMEPHOJIOB.
DNeKTpOHHAsE KOH(PUTYpAIIHs aTOMOB.

[lepuonnueckuit 3axkoH u Ilepuognueckass cucrema XumMH4eckux ayemeHtoB J[.M.
MenneneeBa. CBs3b MEPUOIUUECKOTO 3aKOHA U [leproinueckoi CUCTEMbl XMMUYECKUX 3JIEMEHTOB
HA.N. MengeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 1O TPyIIaM 1
nepuoAaM. 3HauCHUE MEPUOIUYECKOTO 3aKOHA B PA3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XUMUYECKass CBs3b. BHIbl XUMHUECKOH CBsI3U (KOBaJE€HTHas
HEeNoJIsIpHasl W TMOJISIpHAsi, WOHHAs, MeTalindeckas). MexaHu3Mbl 0Opa3oBaHHs KOBaJCHTHOMN
XUMUYECKON CBsA3U (OOMEHHBI M JOHOPHO-aKUENTOPHBINM). BomopomHas cBsi3b. BanmeHTHOCTS.
DNeKTPOOTpULATENbHOCTD. CTeneHb OKUCIeHus. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIpHOrO M HEMOJIEKYJSIPHOIO CTPOEHHUS. 3aKOH IOCTOSTHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THUIMA
KPUCTAJUIMYECKOUN PELIETKH.

[TonsiTre o mucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 10
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranuyeckux coenuHeHud. HomeHknatypa  HEOpraHMYECKUX
BelecTB. [ 'eHeTHueckast CBSI3b HEOPraHUUYECKHUX BEIIECTB, MPUHAIIICKAIINX K PA3JIMUHBIM KJIACCaM.

Xumuyeckass peakius. Kraccupukanus XUMHUYECKUX PEAKIM B HEOPraHUYECKOW H
OpTraHWYECKOM XWMHU. 3aKOH COXPAHEHUsS MAcChl BEIIECTB, 3aKOH COXPAHEHUsS M IPEBPAILCHUS
SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTHMbIE pEaKIMH.
Xumnueckoe paBHoBecue. DakTopbl, BIMSIOLME HA COCTOSHME XWMHUUYECKOIO pPaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponutuueckas aucconuanus. CuiabHble W cialble AIeKTponuThl. Cpelna BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHasi, enouHas. Peakiiun noHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCIEePUMEHTAIBHBIE METOJbI M3YYCHHS BEIIECTB M WX TMPEBPAIICHUN: JTEMOHCTpaILIUS
tabnun "llepuoanueckas cuctema xumuueckux snemeHToB J[.1. MenneneeBa", uzyuenue mojaenei
KPUCTAJUTMYECKUX PEIIETOK, HAOI0/IEHHEe W OMHCAaHUE JIEMOHCTPAIIMOHHBIX W JaOOpPaTOPHBIX
ONBITOB (pa3yioKEHUE IMEPOKCHIA BOJAOPOAA B MPHUCYTCTBHM KaTalu3aTopa, ONpPENEJICHUE Cpeibl
pacTBOPOB BEIIECTB C IMOMOIMIBIO YHHUBEPCATBHOTO HHAMKATOPA, PEaKIMd HOHHOTO OOMeEHa),
MpOBEJICHNE MPaKTHUeCKOoN paboThl "BrusHue pa3nuuHbIX (PaKkTOPOB HA CKOPOCTh XUMHUYECKON
peakuun".

Pacuetnsbie 3anaun.

PacueTsl mo ypaBHEHUSIM XUMHUYECKUX PEAKITUN, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacyeTsbl ¢ UCIOJIb30BAHUEM TOHATHUSA '"'MaccoBasi J0Jis BellecTna"

Heopranuueckasi xummusl.

Hewmerannsl. [lonoxenue Hemeramios B [leproauyeckoit cuctemMme XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa W 0COOCHHOCTH CTpoeHHsS aToMoB. Du3nyeckue CBOWCTBa HEMETAJUIOB.
AnnoTponusi HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yriaepoaa).

XWMHYECKHE CBOMCTBA BAXKHEUIUX HEMETALIOB (TaJOTeHOB, cepbl, a3zora, ¢ocdopa,
yriaepoaa U KpeMHHUs) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOACOAEPKAIUX KHUCIOT, BOJOPOIHBIX



COCTMHECHUN ).

[IpumeHeHne BaKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramnsl. 1lonoxenue merauioB B Ilepuoandeckoil cUCTEME XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000J0YEK aTOMOB MeTauioB. OOime
¢usnueckue cBoicTBa MeTaywioB. CIJIaBbl METAUIOB. DIEKTPOXUMHUYECKUN DSl HANps KSHUN
METAJIJIOB.

XUMHUYECKHUE CBOMCTBA BAXHEHUIIMX METAUIOB (HATpWM, KaJuid, KajdblUW, MarHui,
QIIOMUHUH, IUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHEHUH.

OO6mre ciocoObl oy4eHus MeTayuioB. [IpuMeneHe MeTayuioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BEIIECTB U MX IPEBPAILCHUN: H3y4YCHHE
Kojulekuuu "Metamiel U ciuiaBbl', 00pa3lioB HEMETAJJIOB, PELIEHUE SKCIIEPUMEHTAJIBHBIX 3ajad,
HaOJIIOZIGHWe W ONMCaHUE JEMOHCTPALIMOHHBIX M JIAOOpaTOpPHBIX OIBITOB (B3auMoJeicTBUE
TUAPOKCUIA AITIOMUHMS C PACTBOpPAMM KMCIOT U ILEJIOYEH, KaueCTBEHHBIE PEAKI[MU HA KaTHOHBI
METaJlIOB).

Pacuernsie 3anaun.

PacueTs! Macchl BeljecTBa WM 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy OJIHOTO M3 YYaCTBYIONIMX B PEAKIMH BEUIECTB, pacueThl Macchl (00beMa,
KOJINYECTBA BEILECTBA) MPOILYKTOB PEAKLIUH, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMus ¥ ;Ku3Hb. MexXnpeamMeTHble CBS3HU.

Ponb xumuu B o0ecrieueHUH 3KOJI0rMYECKON, SJHEPreTHUYecKOi U MuIeBoil 6e30macHOCTH,
pa3BUTUU MeAULMHBI. [[OHATHE O HAYYHBIX METO/AX MO3HAHUS BEILECTB U XUMUYECKUX PEAKIIHI.

IIpencraBnenus o0 OOMMX HAy4yHbIX MPUHLUUIAX HPOMBIIIJICHHOTO IOJYyYEHUS
BAKHEHIINX BELICCTB.

YenoBek B MHpE BEIECTB W MaTEpUAOB: BAXKHEHIIME CTPOUTENbHBIE MaTEpUAbI,
KOHCTPYKLMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KepamMHKa, MaTephalibl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHUs ¥ 3/0pOBbE YEJIOBEKAa: IMpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOMN KU3HU.

Peanuzanus MeXnpeaMETHBIX CBA3€H MpU M3ydeHUU OOILIEH M HEOpraHMYeCKOM XMMHHU B
11 knacce ocymecTBIsAETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, Tak
Y TIOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMHU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO111e ecTecTBEHHO-HAYYHbIE TOHATHUS: HAYUHBIN (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccu(ukamus, MepUOJUYHOCTh, HAONIOAEHHE, JKCHEPUMEHT, MOJEIUPOBAHUE,
U3MEpEHUE, SBIICHUE.

®dusuka: marepusi, SHEpPIus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, HMOH, HM30TOII,
pPaMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKHH YpPOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, PU3NYECKUE BEIMUMHBI U €AMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorusi: knetka, OpraHusM, »KocuUcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, FOpHbIE TOPOJIbL, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XumMu4eckasi IPOMBIIUIEHHOCTb, METAJIITYPTUsl, IPOU3BOJICTBO CTPOUTENBHBIX
MaTepUasos, CEJIbCKOX 0351 CTBEHHOE IIPOU3BOJCTBO, MUIIEBast IIPOMBIIIJIEHHOCTD,
dapmalieBTUYECKasi MPOMBIIIEHHOCTb, POU3BOICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKLIMOHHBIX MaTE€pPHAJIOB, 3JIEKTPOHHAs IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



2. CTPYKTYPA YYEBHOI'O IPEJIMETA
JlucuuiuimHa u3y4aeTcsi B TEUEHUE OJHOTO CEMECTPA.

OO0mas Tpyno€MKOCTh JUCLUIUIMHBI cocTaBisieT 72 vaca. VX pacrpeneneHue mo BUIaM
paboT MpeACTaBICHO B Ta0IHIIE:

Buabl yueOHbIX 3aHATHI M pa00oThI 00y4ar0IMXCH prnoeMﬁngb Bcero,
OO0u1asi TPy10€eMKOCTh Y4€OHOI0 npeiMeTa 72
O0bem padoThl 00YYAOIIMXCSI BO B3aUMOAEHCTBHH € 52/10
npenojaBartejieM Mo BUAaM y4eOHBIX 3aHATHII (Bcero), B T.4.:
JIEKIIUU 2414
71a00paTOPHBIC 3aHATHUS 14/2
[TpakTrueckoe 3ansaTHE/ cCEMUHAP/ YPOK 14/2
[TpomexyTouHas aTTectanus (3a4eT, KOHTpP.paob.) 2/2
CamocrosiTeJibHas pa6oTa 18/62
IIpomeskyTouHas arrecTaums nuddpepeHIuPOBAHHBI

i 3a4er




3. COAEP)KAHME YYEBHOI'O IIPEIMETA U TEMATUYECKOE IINTAHUPOBAHUE

Bujbl yueOHol padoThl

Pa6ora BO
B3aMMOJAECHCTBUH C

®
s
Z
IInanupyembie * = @®opMbI TEKYIIEr0 KOHTPOJIS
py HaumeHoBaHMe pa3ae/ioB, TeM LIPEIeIaBATCIIcM s & p yi p
npeaMeTHbIE - = 5 (HauMeHOBaHHe OLEHOYHOI0
Conepxxanue y4eOHOro Marepuaja ot o g 88
pe3yJabTarThl S, EefJeE|ES cpeacTsa)
= = e 2 g4 = = 9
25 RE83 %% S
) [Tt o =
= S S F < <
= S @)
Tema 1. OcHOBHEBIE IOHATUS U 3aKOHBI XUMHUU 2/0,5 Jlekuus-nuckyccus
1), 3), 6), 9),|1. Hayunbie MeTOpI TTO3HAHUS OKPYKAIOIIETO YcTHBIN onpoc
10),11) MHpPA M MX  MCHOJb30BaHHE.  Poib
DKCIIEPUMEHTAa M TEOPUU B TMO3HAHUM XUMHH.
MonenupoBaHue XUMHUYIECKUX MTPOIIECCOB.
2. OCHOBHBIE TTOHSATHS XUMMHU.
3. OcHOBHBIE MOJIOKEHUS aTOMHO-
MOJIEKYJISIPHOM TEOpHUHU.
4. Bo3aelcTBHE XHUMHYECKHX BEIISCTB Ha
3JI0POBbE YENIOBEKA M OKPYXKAIOIIYIO CPENy.
JlabopaTtopHnas padota Nel. Texnuka 2 CobecenoBanue 1o
0€30I1aCHOCTH U OCHOBHBIE MTpaBUiIa pabOTHI B nabopaTopHoii pabore.
XUMHUYECKOHN 1abopaTopuu.
CamocTtosTenpHas paboTta 1/5 | CamocTosTenbHOE U3yUCHHE
y4eOHBIX MaTepHalioB
Tema 2. CTpoeHue aToma U NePUOIUYECKUN 2/0,5
2.),7) 3aKOH Jlexuus-nucKyccus
1.AtoM. CTpoeHue aToMa. ATOMHbIE OpOUTAIIH. YceTHBIT onpoc
H30TO1IEL.
2. Pacnipeenenue 37eKTPOHOB B aToMax. S-, pP-,
d- XMMHUYECKHE DIIEMEHTHI, MX IIOJOKEHHE B




Buabl yueOHoii padboThl

Pabora BO =
B3aMMO/IelCTBHH C =
IInanupyemsie T G D T, T npemnogaBareneM * = = ®opMBbI TeKylIero KOHTPOJIS
npeaMeTHbIEe = S| (HamMeHOBaHHeE OLICHOYHOIO
Conep:xxanue y4e0HOIro MaTepuasa o = - £ 38
pe3yJbTaThbl S, B2 2 o £| £ = Cpe/iCTBA)
5§ SES3Z2:&| ¢
2 §8e1°Z| 3
= = = 5
— @)
MEePUOIUYECKON CUCTEME.
3. Ilepuonuyeckuil 3aKOH M NEpUOAUYECKAsS
cucreMa  xuMmMuyeckux  anemento .M.
Menneneesa.
[Tpaktuyeckas padora Nel. Ctpoenue atoma u 2/0,5 CobecenoBanue
nepuoAnYeckuii  3akoH. MoupHas —Macca.
Xumuueckuii  anemeHT. AtoM. CrtpoeHue
aToma. AToMHble opOuTanu. M3oTomnsl.
Pacrnipenienenue anekTpoHOB B aromax. S-, p-,
d- XMMHUYECKHE 3JIEMEHTBI, WX IOJIOKCHUE B
MIEPUOIUYECKON CUCTEME.
[lepuoguueckuii 3aKOH HW  TEPUOAUYECKAS
CUCTEMAa  XUMHYeCKMX  diemeHToB  JI.1.
Menneneesa.
CamocrostenbHas pabora 1/5 | CamocrosiTenbHOE U3y4eHUE
y4eOHBIX MaTepHaJloB
Tema 3. Xumuueckas CBA3b. 2/0,5 JIeKIHsI- I CKYCCHS
1. Xumuyeckas cBs3b. BaneHTHOCTB. YcrHbIi onpoc
2)7) 2. NoHHas cBs3b.
3. KoBaneHTHas CBA3b.




Buabl yueOHoii padboThl

Pabora Bo =
B3aMMOJAEHCTBHUH C E
IInanupyemsie * ®opMBbI TeKylIero KOHTPOJIS
Py HaumeHnoBaHue pa3aesio, TeMm npenofagare.ieM s E P ym P
npeAMeTHbIe o = S| (HamMeHOBaHHe OLLEHOYHOIO
Conep:xxanue y4e0HOIro MaTepuasa o - £ 38
pe3yabTaThl S, E2Z2JeE|EE cpeacTBa)
= S 4 = = 9
SF QE& kx| S
LS| ®
= = = I} @)
4. Metannuyeckas CBs3b.
2), 5) 5. MexMOIIeKyIIIpHbIE B3aUMOICHCTBHSL.
6. BonopoHast cBA3b.
[Tpaktuyeckas padora No2 Xumudeckast CBS3b. 2/0,5 CobecenoBanne
Xumunueckas cBsa3b. BaneHtHocTh. loOHHAA
cBsa3b. KoBaneHTHas cBsa3b. Mertammueckas
CBsA3b. MEXMOIEKYIIIPHBIE B3aUMOJCHCTBHSL.
Bonoponnas cBs3b.
CamocTosrenbHas pabora 1/5 | CamocTosiTenbHOE H3yUYCeHUE
y4eOHBIX MaTepHajoB
Tema 4. Bemectso. 2/0,5 Jlexuus-gucKyccus
2).8) 1. Cocrosinue BewecTsa. YeTHbIi onpoc
2. ODu3MKO-XMMHYECKasi TEOpHUs pPacTBOPOB
IIEKTPOJINTOB U HEIIEKTPOJIUTOB.
3. CrmocoOpl  BbIpaXeHHs]  KOHLIEHTPALUU
(cocTaBa) pacTBOpOB.
4.  DHEKTpOIUTBl U DIIEKTPOJIUTHYECKAS
JUCCOLIAIIHS.
5. 'maponus conen.




Buabl yueOHoii padboThl

Pabora Bo =
B3aUMO/IEHCTBUH C =
Iliianupyembie T O T [T, T npenoaaBareaem * 5 = DopMbI TEKYLLIET0 KOHTPOJIS
npeaMeTHbIE = 5| (HanMeHOBaHHMe OLIEHOYHOTO
Conepxanue yueOHOro Marepuasia o = - £ 38
pe3yJbTaThbl S, B2 2 o £| £ = Cpe/iCTBA)
8 233258
2 §8e1°Z| 3
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6. XUMHYECKHE MCTOYHUKH DIIEKTPUUYECKOM
SHEPruu. DJIEKTPOIHbIE TOTEHIIUAIBI.
7. DIEKTPOIU3.
[MpakTudeckas padora Ne3. BemecTso. 2 CoGecenoBanue
CocrosiHue BemectBa. DU3NKO-XUMUYECKAS
Teopus pacTBOpOB AIIEKTPOJINTOB u
HEAJIEKTPOJIUTOB. Crioco0sI BBIPKEHUS
KOHIIEHTpAInu (COCcTaBa) pacTBOPOB.
DNEKTPOIUTHI u 3IEKTPOJIUTUYECKAS
nuccouranud.l uaponns conei.
XUMHUYECKHE  UCTOYHHUKH  3JIEKTPUUYECKOMN
SHEpPTUHU. DneKTpoIHbIE MOTEHITUAITBI.
DNEKTPOIU3.
CamocTosrenbHas pabora 1/5 | CamocTosiTenbHOE U3yUYCeHUE
y4eOHBIX MaTepUaIoB
Tema 5. PU3MKO-XUMHYECKHE 2 Jleknus-nuckyccus
7) 3aKOHOMEPHOCTH NPOTEKaHUs XUMUYECKUX VYeTHbII onpoc
peakuui
12) 1. Knaccuduranus XUMHYECKUX PEAKIIHUA.
OHTpomnusl. Karanus. PaBHoBecue.
OO6paTuMOCTh.




Buabl yueOHoii padboThl

Pabora BO =
B3aMMOJAEHCTBHUH C E
IInanupyemsie * ®opMBbI TeKylIero KOHTPOJIS
Py HaumeHnoBaHue pa3aesio, TeMm npenofagare.ieM s E P ym P
npeaMeTHbIE o = 5| (HanMeHOBaHHMe OLIEHOYHOTO
Conep:xxanue y4e0HOIro MaTepuasa o - £ 38
pe3yabTaThl S, E2Z2JeE|EE cpeacTBa)
= o A = = <9
SF QE& kx| S
%) [=Pr] 0 = >
= 2 a b ] o]
= o1 Q
2. OKHCTUTENbHO-BOCCTAHOBUTEIILHBIC
peakuuu.
[TpakTryeckas padora N4 2 CoGecenoBanue
OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAHUS
XUMHYECKHX  mporeccoB.  Kraccudukanus
XUMHYECKMX peakiuil. OHrponusa. Karanms.
PaBHoBecue. OOpatuMocTb. OKHCIMTENBHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIUH.
CamocrosrenbHas pabora 2/5 | CamMoOCTOSITEBHOE U3y4YCHUE
y4eOHBIX MaTepHajoB
Tema 6. BaxkHelme KJ1accbl HEOPraHUYECKUX 2 Jlexums-nuckyccus. Y CTHbIN
2),4), 5) coenunennii. Kimaccuukanys 1 HOMEHKIaTypa ompoc.
HEOPraHUYECKUX BEILECTB.
1. BemecrBa. Ilpoctble W  CIOXHBIE.
Knaccudukarnus.
2. OKCUJBI.
3. OcHoBaHus (TUAPOKCHIBI METAILIOB).
4. Kucnotsl.
5. Conn.
Jlaboparopnas pabota No2. [Tonydenue u 2 CobecenoBaHue 10




Buabl yueOHoii padboThl

Pabora Bo =
B3aNMMOJAEHCTBHHU C E
Iliianupyembie * = DopMbI TEKYLLIET0 KOHTPOJIS
Py HanMeHOBaHHe PA3Ie/IoB, TeM HpenoaaBaTeIemM S B p y p
npeaMeTHbIE o = 5| (HanMeHOBaHHMe OLIEHOYHOTO
Conepxanue yueOHOro Marepuasia o - £ 38
pe3yJabTaThl S, E2Z2JeE|EE cpeacTBa)
= & &4 d = =| Q
2% Bz 8 8k¢E S
2 s =8 L° 3| 3
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CBOICTBa HEOPraHUYECKUX COCTUHEHUI. naboparopHoii paboTe
CamocTtosTenbHas paboTta 2/5 | CaMOCTOSITEIbHOE U3yUYECHHUE
y4eOHBIX MaTepualioB
Tema 7. OKUCIUTEIBHO-BOCCTAHOBUTENBHbBIE 2 Jlexuusi-gucKyccus
2),4, 8) CBOICTBa TUMTMYHBIX HeMeTaToB. OO0rast YceTHBIi onpoc
XapaKTEePUCTUKA TJIABHBIX MTOATPYIII
HEMETAJUIOB HA NMPUMEpPE TAJIOT€HOB.
1. Bomopona. Obmias xapakTepucTuka.
2. Boza 1 mepokcuj BOAOPO/Ia.
3. Iloarpynna yriepoaa U KpeMHUS.
4. TMoarpynmna azorta u docdopa.
5. DAeMEeHTBI MOATrPYIIIbI KUCIOPOa.
1. XumMuueckue CBONCTBA raJIor€HOB
2. [TonnyyeHune rajJoreHoB
3. [IpuMeHeHue rajnoreHoB
[Ipaktuueckass paboraNe5S.  OxkucauTeIHHO- 2 CobecenoBanue
BOCCTAHOBUTEJIbHBIE  CBOMCTBA  TUIHMYHBIX
HeMmeTayioB. OO0IIasi XapakTepUCTUKA TIIaBHBIX
MOATPYIIN HEMETAJJIOB Ha NMPUMEPE T'aJIOTCHOB.




Buabl yueOHoii padboThl

PaGora Bo =
B3alMO/IeHCTBUH C =
Iliianupyembie T O T [T, T npenoaaBareaem * 5 = DopMbI TEKYLLIET0 KOHTPOJIS
npeJaMeTHbIE 5 5 (HauMeHOBaHME OIL[EHOYHOT 0
Conepxanue yueOHOro Marepuasia o = - £ 38
pe3yJbTaThbl S, B2 2 o £| £ = Cpe/iCTBA)
2F SESiEE| 8
2 §8e1°Z| 3
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Bomopon. OOmast xapakrtepuctuka. Boma wu
nepokcuy Bogopox .Iloarpymma yriaepona u
kpemuus. Iloarpynnma aszora u docdopa.
DJIEeMEHTEI MOATPYTIIBI KHCIIOPOIa.
XuMHUYecKue cBOMCTBa rasioreHos llomydenue
rajioreHoB [IpumeHeHne raioreHoB
CamocrosrenbHas pabora CaMocTosTenbHOE U3yUYEHUE
y4eOHBIX MaTepHalIOB
2),8) Tema 8. BoccraHoBHTENbHBIE CBOMCTBA 2 Jlekuusi-qucKyccust
METAJJIOB. YcerHbIi onpoc
1. CBoiicTBa MIEIIOYHBIX METAJIJIOB,
2. lllenoyHo3eMeNbHBIE METAJLIBI.
3.XUMUYEeCKHE CBOWCTBA allOMHUHUSA, Oopa U
JIp. METAJIJIOB.
4.I'maBHbIE  TMEPEXOJHbIE  METAUIbl,  HUX
XapaKTEepPUCTUKA
[TpakTuueckas padora Ne6 2/0,5 Co0OecenoBanue
BoccranoButenbHbIE CBOMCTBA METAJLIIOB.
CBoiicTBa IIEJTOYHBIX METAJLIIOB.




Buabl yueOHoii padboThl

Pabora Bo =
B3aMMO/EHCTBHH € =
Iliianupyembie T O T [T, T npenoaaBareaem * 5 = DopMbI TEKYLLIET0 KOHTPOJIS
npeaMeTHbIEe = S| (HamMeHOBaHHeE OLICHOYHOIO
Conepxanue yueOHOro Marepuasia o = - £ 38
pe3yJbTaThbl S, 2 % 2 o £| £ = Cpe/iCTBA)
Ef gE8§2¢g|¢
= ETE& g8
) @)
[I{erouHO3eMeNbHBIE METAIIBI. XUMUUECKHE
CBOICTBa aqtOMuUHUS, O00pa U Ap. METAJIIOB.
['1aBHBIE IEPEXOHBIE METAILIBI, UX
XapaKTEepUCTHKA.
CamocTtosTenpHas paboTta 2/5 | CamocTosTenbHOE U3yUCHHE
y4eOHBIX MaTepHalioB
Tewma 9. Knmaccudukarus 1 HOMEHKIaTypa 2/0,5 Jlexuusi-nucKyccust
OpraHuYecKux coenuHeHnii. CTpykTypHas YceTHbIi onpoc
2),4), 5) TEOPUSI — OCHOBA OPTaHUYECKOH XMMHH
1.Oprannueckas  xumusa.  Knaccuduxanms
OPTraHUYECKUX COCTMHECHUM.
2. HoMeHknaTypa OpraHm4eckux COeIMHEHUH.
3. Teopust CTPOEHUSA OpPraHNYECKUX
COCIMHEHU.
4. 3oMepusi OpraHUYECKUX COETUHEHUN.
5. XapakTepuCTHKa OPTraHUYECKUX PEaKInil.
[Tpaktuyeckas pabGora Ne7. Knaccuduxarms 2/0,5 CobecenoBanue
OPraHMYEeCKUX COCAUHEHHUI. CrpykTypHas
TEOpUsI — OCHOBA OPraHUYECKOW XHUMHHU
Opranuueckas XUMHUSL. Knaccudukamms
OpraHuyeckux coenuHeHuii. HomeHkiarypa




Buabl yueOHoii padboThl
Pabora Bo =
B3aUMO/IEHCTBUH C =
Iliianupyembie HanMeHoBaHIe PAZTeN0B, TeM npenojaaBarejem * 5 = DopMbI TEKYLLIET0 KOHTPOJIS
npeaMeTHbIE = 5| (HanMeHOBaHHMe OLIEHOYHOTO
Conepxanue yueOHOro Marepuasia o = - £ 38
pe3yJbTaThbl = o 3 qﬁ 2 2 2| 5 g Cpe/iCTBA)

2 BESaEE| 2

= = A 3185
OpPraHUYECKUX COeAUHEeHM. Teopus cTpoeHus
OPraHUYECKUX COCIMHECHMI. N3omepus
OpPraHMYECKUX COEIUHEHUH. XapaKTepUCTUKa
OpPraHNYECKHUX PEAKIIHAM.
CamocTtosrenbHas padora 2/5 | CaMOCTOSITEIbHOE U3y4YCHUE

y4eOHBIX MaTepHalIOB
2),4,8) Tema 10. YrieBoaopos! 2/0,5 JIeKIMsI-TUCKYCCHSI

1. AnkaHsl. YCTHBIH 0mpoc
2. llukioankaHsl.
3. AJIKEHBI.
4. AnKagreHbl.
5. ATKWHBL.
6. ApeHbl.
JlaGopatopHass ~ paGora  Ne3 .®usuko- 4 Co0ecenoBanue 1o
XUMUYECKHE  CBOWCTBA  TpENETbHBIX | nabopaTopHoO# pabdoTe.
HETpeIebHbBIX YIIIEBOIOPOJIOB.
JlaGopatopnast ~ pabora  Ne4. dusnko-
XUMHUYECKHE CBOICTBa MIPOU3BOIHBIX
YIJI€BOIOPOBOJIOB.




Buabl yueOHoii padboThl
Pabora Bo =
B3aUMO/IEHCTBUH C =
Iliianupyembie T O T [T, T npenoaaBareaem * 5 = DopMbI TEKYLLIET0 KOHTPOJIS
npeaMeTHbIE = 5| (HanMeHOBaHHMe OLIEHOYHOTO
Conepxanue yueOHOro Marepuasia o = - £ 38
pe3yJbTaThbl = o 3 % 2 2 2| 5 g Cpe/iCTBA)
2 BESaEE| 2
= = A 3185
CamocTtosrenbHas paboTta 2/5 | CaMOCTOSITEIbHOE U3yICHHUE
y4eOHBIX MaTepralioB
Tema 11. A3oTcoaepkaiiure CoeIMHEHUS. 2/0,5 Jlekuus-nuckyccus
Kucnopoacoaepxaniye_coeTnHEHHs VYcTHbIl onpoc
2),4,8) 1. AMuHBI.
2. AMUHOKHCITOTBI.
3. Ilentuasl.
4. benxwu.
5. Criuptsl
6. XKupst
7. YraeBoasl W JAp. KHUCIOPOACOAEPKAIINE
COCTMHECHUSI.
Jlaboparopnas pabota NeS5. AzoTcomepxarue 2 CobecenoBanue 1Mo
OpPTaHWYECKHUE COCAMHEHUSI. nabopaTopHO# paboTe
CamocTtosTenpHas paboTta 2/5 | CaMOCTOATEIILHOE U3YyUCHHE
y4eOHBIX MaTepUaoB.
Tema 12. [Tonmumepsl. 2/0,5 Jlexuus-gucKyccus
1. ITonmumepsr. VYeTHbI onpoc
2. Ilmactmacchl.
3. BonokHa.
4. Kayuyku.




ILlnanupyemsbie
npeIMeTHbIEe
pe3yJIbTaThl

HaumenoBanue pa3aejioB, TEM

Buabl yueOHoii padboThl

Pab6ota Bo
B3aMMOJAEHCTBHUH C
npenojaaBarejaeM *

CamocrosiTeJbHas
paGora

dopMBbI TEKYIET0 KOHTPOJISA
(HauMeHOBaHME OIL[EHOYHOT 0

Conep:xxanue y4e0HOIro MaTepuasa . = - 3
S, EeZJe = cpe/icTBa)
= 2348 EE
- S = O 5 % =
) & & L9E
= = = )
4 CobecenoBaHue 10

Jlaboparopnas pabota No6.Dusuko-
XUMHUYECKHE CBOMCTBA BBICOKOMOJICKYIISIPHBIX
CHUHTETUYCCKUX COCTUHCHUH.

JlaboparopHas paborta Ne7 Duznko-
XUMHYECKHE  CBOMCTBA  OHMOOPTaHUYECKHX
COECIMHEHU.

nabopaTopHo# paboTe

CamocrosrenbHas pabora

217

CaMocTosTenbHOE U3yUYEHNE
y4eOHBIX MaTepHajoB

UToro

24/4 14/2 | 14/2 | 18/6




4. CUCTEMA OLEHKH PE3YJIbTATOB CBOEHUS YYEBHOI'O ITPE/IMETA

OcBoeHne y4eOHOro MpeaMeTa COMPOBOXKIACTCS TEKYIIUM KOHTPOJIEM YCIIEBAEMOCTH U
IPOMEXYTOYHON aTTecTanueld 00yJaromuxcs.

@®opMbI U KPUTEPUH TeKYILEro KOHTPOJIsSI yCIeBaeMOCTH
(TexHosornveckasi kapta 15 cryrearoB OUHOU ®OPMbI OBYUYEHMUSA)

DopMbI TEKYLIETr0 KOHTPOJISI KosmmuectBo KommuectBo Makc. BO3M. KOJI-BO
KOHTPOJIbHBIX OayioB 3a 1 OaJIoB
TOYEK KOHTp. TOUKY
BrimosiHeHMEe 3amaHuii Ha 7 5 35
naboparopHoil pabore
PaboTa Ha MpakTUYECKUX 3aHATHIX 7 5 35
(cobecenoBanme)
PaboTa Ha JIEKIIMOHHBIX 3aHATHIX, 12 2,5 30
YCTHBIA OIIPOC
100 6as10B

Ikana oueHKN pe3yJabTATOB OCBOCHHS Y4eOHOr0 nmpeamMera, cGopMUpPOBAHHOCTH

pe3yabTaToB 00y4YeHust

®opma YciaoBusa IxaJjbl OLIeHKHA
NPOBEACHUA onycka YPOBH3 IIkajna oleHKH YPOBHSI OCBOEHHSI
MPOMEKYTOYHOM c¢(hOpMHUPOBAHHOCTH
AU CIUILINHBI
aTTecTaluu pe3yJbTaToB
o0yueHust
YpoBHeBas 100 100 5-0aypHAas IIKaa, Henudde
IKasa OasbHa | OambHa | AuddepeHnpoBaHHAs | PEHIIMPOB
OIICHKU s s OIIcHKa/0asI aHHas
KOMIIETEHIIM | IKaja, | IIKaja, OIICHKA
i % %
HuddepeHurpoBad | JOMYCKalOT | JOMOPOTOBHI | HIXKE HUKE | «HEYIOBIETBOPUTEIHHO HE
HEII 3a4eT cs BCe i 61 61 »/2 3a4TEHO
(mo CTYAECHTBI noporoBelif | 61-85,9 | 61-69,9 | «yZOBIETBOPUTENHHO» | 3aYTEHO
HAKOMUTEIILHOMY /3
PEUTHHTY WU B 70-85,9 «xopomio» / 4 3a4TEHO
popme nossieHssl | 86-100 | 86-100 «OTIMYHO» / 5 334TEHO
IMUCbMEHHOTO 74
OTBETA).




5. METOJIWYECKHE YKA3AHUA JUISA OBYYAIOIINXCS ITO OCBOEHHIO
TACIATITAHBI

5.1. OOmme MeToaAMYECKHE PEKOMEHJAUMH IO OCBOEHHUIO JIHCHHUILIHHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil mpenMeT peanu3yercss MOCPEICTBOM IPOBEIEHUS KOHTAKTHOM paboThl C
oOyyaromuMucs (BKJIHOYas IPOBEAECHNUE TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH) U TPOMEKYTOUHOM
aTTeCTallUU.

KonraktHas paboTta MOXET OBITh ayIUTOPHOM, BHEAYAUTOPHOMU, a TAKXKe MPOBOJUTHCS B
3JICKTPOHHOM WH(OpMaAIMOHHO-00pa3oBaTelbHOU cpene yHuBepcutera (ganee - DHOC). B
CIIy4ae TPOBEJEHUS YacTH KOHTaKTHOH paboTel mo muctmmuimHe B DMMOC (B COOTBETCTBUU C
pacnucaHueM y4eOHBIX 3aHSTHI), TPYAOEMKOCTh KOHTaKkTHOH padota B DMOC sKBHUBaJICHTHA
ayJIUTOpPHOM pabdoTe.

[IpenogaBanue  AUCUMIUIMHBI  BEAETCS C  NPUMEHEHHEM  CJIEeIYIONIMX  BHJOB
00pa30BaTENbHbIX TEXHOJIOTUMN:

-0aNIbHO-PEUTUHTOBasI TEXHOJIOTHS OI[CHUBAHMUS;

- 9JIEKTPOHHOE O0yUCHUE;

- mpo0eMHOe 00yUYeHHE;

- IPOEKTHOE O0yUYEHUE;

- pa300p KOHKPETHBIX CUTYaIIUH.

Jnist OLIeHKH 3HAHWI, YMEHHIA, HABBIKOB M YPOBHS C(POPMUPOBAHHOCTH KOMIIETECHIIHH TI0
TUCIUIIMHE MPUMEHsIeTCs 0aJUIbHO-PEUTUHTOBAsE CUCTEMa KOHTPOJIS U OLEHKHU YCIEBAEMOCTHU
CTYAEHTOB. B 0CHOBY 0asIbHO-PEUTHHTOBOW CHCTEMBI MOJIOKEHBI IPUHIHUIIBI, B COOTBETCTBHHU C
KOTOPBIMH (OPMUPOBAHUE PEUTHHra CTYJIEHTA OCYIIECTBIISETCS B XOJE TEKYIIEro KOHTPOIS
ycrieBaeMocTH. MakcuManbHOe KoJm4ecTBo 0amioB B cemectpe — 100.

[To wTtoram Tekyiell ycrneBaeMOCTH CTYACHTY MOXKET OBITh BBICTaBJICHA OIEHKA I10
IIPOMEXKYTOUHOM aTTecTallui B COOTBETCTBUM 3a HaOpaHHBIMU 3a ceMecTp Oamtamu.CTyeHTaM,
HaOpaBIINM B XO/I€ TEKYILEro KOHTPOJIS yCIeBaeMOoCTH 1o auciuminie ot 61 no 100 6amioB u
BBIMIOJHUBIIMM BCE 00S3aTelbHbIE BU/bl 3alVIAHMPOBAHHBIX Y4E€OHBIX 3aHATUN, MO PELICHUIO
npernojiaBatenss 0e3 MPOXOXAEHUS NPOMEXKYTOYHOM aTTecTallud BBICTABIISETCS OLEHKAa B
COOTBETCTBUU CO IIKAJION OLIEHKU PE3YIbTATOB OCBOCHUSI TUCIUIUINHBI.

PesynabraT 00yuenus cunraercsi ¢(pOpMHUPOBAHHBIM (NOBBIIICHHBIH YPOBEHb), €CIU
TEOPETUUECKOE COZIepKAHUE Kypca OCBOCHO MOJTHOCTBIO; MIPU YCTHBIX COOECEIOBAHUAX CTYIEHT
HCUEpIIbIBAIOIE, TOCIEI0BATENbHO, YETKO U JIOTHYECKH CTPOHHO M3j1araeT yueOHbIN MaTepuall;
CBOOOJHO CHpaBIIFETCS C 3aJayaMy, BOIpPOCAaMH M JPYrUMH BUAAMM 3aJaHUN, TpeOYyrOIUX
IIPUMEHEHHUS 3HaHWM, HCIIOJIb3YET B OTBETE JONOJHUTENBHBIN MaTEpUa; BCE IPELyCMOTPEHHbIE
paboueil ydyeOHOU mMporpaMMol 3aJaHusl BBIIOJHEHbI B COOTBETCTBUU C YCTAHOBIIEHHBIMH
TpeOOBaHUSAMH, CTYACHT CIOCOOCH aHAJIW3UPOBATh IOJIyUYEHHBIE pE3yJbTAThl, MPOSBISIET
CaMOCTOSITENIbHOCTh IIPU BBIMOJHEHUU 33JaHUN, KaueCTBO HX BBIMOJHEHMSI OLICHEHO YHCIIOM
6amtoB ot 86 1o 100, 4TO COOTBETCTBYET IOBBIIIEHHOMY YPOBHIO C(OPMHPOBAHHOCTH
pe3yabTaTOB OOYUEHHS.

PesyabraTr 00yueHusi cuuraercs c(OPpMHMPOBAHHBIM (IIOPOTrOBbIN YPOBEHB), €CIIH
TEOPETUUECKOE CO/IepKaHUe Kypca OCBOCHO MOJTHOCTBIO; MPU YCTHBIX COOECeIOBAHUAX CTYIEHT
MOCJIEI0BATENIbHO, YETKO U JIOTHYECKU CTPOMHO M3JIaraeT yueOHbI MaTepHal; CIpaBisieTcs ¢
3aJjayaMy, BOMPOCAMM W JAPYTUMHU BUAAMU 3aJaHUM, TpeOyOIIMX NpPUMEHEHUs 3HaHUM; Bce
IpeIyCMOTpEeHHBbIe paloueil y4eOHOW MmporpamMMmoi 3a7aHus BBINOJHEHBl B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSMH, CTYIEHT CIIOCOOEH aHAIU3UPOBATh MOJYUYEHHBIE PE3YIbTAThI;
IIPOSIBIISAET CAMOCTOATEIBHOCTD IIPY BBINOJIHEHUH 3aJJaHUM, KaU€CTBO UX BBIIIOJIHEHUS OLIEHEHO
yucioM O6amoB oT 61 g0 85,9, 4TO COOTBETCTBYET MOPOTrOBOMY YPOBHIO C(POPMHPOBAHHOCTHU
pe3yIbTaToOB OOyUEHHUS.

Pesyabrar o00ydeHusi cumTaercsi Hec()OPMHUPOBAHHBIM, €CIM CTYIEHT IMpH
BBITTOJIHEHUH 3aJlaHUi HE JIEMOHCTPUPYET 3HAHUK y4eOHOro MmarepHasna, JOMycKaeT OLIMOKH,
HEYBEpEHHO, C OOJBIIMMM 3aTPYIHEHUSMHU BBIIOJHSET 3aJaHusl, HE JIEMOHCTPHUpYET



H€O6XOI[I/IMBIX YMCHHﬁ, Ka4e€CTBO BbIITOJIHCHHBIX 3aIIaHI/Iﬁ HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSM, KAYECTBO MX BBIMIOJIHEHHS OLIEHEHO YHCIOM OaJIOB HUXKE 61, 4TO COOTBETCTBYET
JIONIOPOTOBOMY YPOBHIO.

5.2.MeTonnueckne yka3aHusi Al 00y4aroIIUXcsl 1O OCBOCHMIO JAWCHMIUIMHBI HA
3aHATHAX JEKIHOHHOI0 THIIA

JIeKIMOHHBI KypC IpEAIoJaracT CUCTEMAaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX
BOIPOCOB TEMAaTUYECKOIO IJIaHa. B Xoje JEeKUMOHHBIX 3aHATUH pacKpblBalOTCs 0a3oBbIe
BOMPOCHI B paMKax KaKAOH TeMbl TUCHMIUIMHBL OOO03HAYarOTCS KIIIOUEBBIE ACHEKTHI TEM, a
TaKXe JeJaroTcs aKIEeHThl Ha Haubojee CIOKHBIE M BaXKHBIE IIOJIOKEHHUS H3y4yaeMoro
MaTepuana. Marepuaibl JEKIUI ABISIOTCS ONOPHOW OCHOBOW JJIsl MOATOTOBKH OOy4aronmxcs K
IPAaKTUYECKUM 3aHATUSAMH BBIIOJHEHHUS 3aJaHMi CaMOCTOSITEIbHOM paboThl, a TaKxke K
MEPOIIPUATHUAM TEKYIIEr0 KOHTPOJISL YCIEBAEMOCTH M IIPOMEKYTOYHOM arTecTalliu I10
JUCLIUILINHE.

B Xoze JeKIMOHHBIX 3aHATUH HEOOXOJMMO BECTH KOHCIEKTUPOBaHHE Yy4eOHOTo
MaTepuana. Bo3aM0oXHO BeieHME KOHCIIEKTA JIEKIUI B BU/I€ HHTEIIEKT-KapT.

5.3. MeToauueckue yKa3zaHHusl i 00y4aloIIMXCSl MO OCBOEHHUIO JUCUHMIJIMHBI HA
J1adopaTopHbIX padoTax
[ToaroToBKy K Kax0il 1a00paTopHOi paboTe CTYIEHT JOJKEH HayaTh ¢ O3HAKOMIICHUS
C IUIAHOM 3aHSTUSA, KOTOPBIM OTPaXKaeT COJAEpkKAHUE MPEIJI0KEHHOM TeMbl. Kaxknas
BBITIOJIHCHHAS paboTa ¢ 0(DOPMIICHHBIM OTYETOM 110 HEH TOIJICKHUT 3aITUTE MPEIoaBaTeNko.
[Ipu onieHnBaHnU J1a00PATOPHBIX PAOOT YUUTHIBAETCS CIEAYIOIICE:
— Ka4eCTBO BBIMOJIHEHUS SKCIECPUMECHTAIBHO-TIPAKTUYECKOW YacTH pabOThl M CTENEHb
COOTBETCTBUS Pe3yIbTaTOB PAOOTHI 33JAHHBIM TPEOOBAHUSM;
— KadecTBO OOPMIICHHUS OTUETA IO paboTE;
— KayecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aIIUTE PAOOTHL

5.4. MeToanueckue yKazaHus M0 CaMOCTOSITEJILHOI padoTe 00yyaomuxcs

CamocrosiTenbHast pabora oOecriednBaeT MOATOTOBKY OOydaromlerocs 3a04HON (hopmbl
0o0y4YeHMsI K ayJUTOPHBIM 3aHATUSAM U MEPONPHUATHIM TEKYILEr0 KOHTPOJIS M MPOMEXYTOUHOH
aTTecTallui MO MW3y4aeMOW AUCHMIUIMHE. Pe3ynbTaTbl 3TOM MOATOTOBKH MPOSBISIIOTCS B
AKTUBHOCTH O0YYaIOILIErocsl Ha 3aHATUSAX U B KAUECTBE BBHIIIOJHEHHBIX MPAKTUYECKHUX 3aJaHUN U
Ipyrux (GopM TEKYIIEro KOHTPOJIS.

ITpu BHIMOMHEHUH 33AaHUN JJII CAMOCTOSATENILHOW pabOThl pEeKOMEHIyeTcsl IpopaboTKa
MaTepUaIOB JIEKIMM IO KaXJOM NPONMJAEHHOM TeMe, a TaKKe H3y4eHHE pPEKOMEHAYEMOH
JIUTEpaTypsl, IPEACTaBICHHOMN B Paznene 6.

B nponecce camocrosiTenbHOM pabOThl MPU U3YYEHUU IUCHUIUIMHBI CTYJEHTHI MOTYT
UCMOJb30BaTh B  CIEUUAIM3UPOBAHHBIX  AyIUTOPHUSIX s CaMOCTOSITEIbHOH  paboThI
KOMIIBIOTEPBI, 00ECTIeUNBAIOLIEMY JOCTYI K IPOTPaMMHOMY O00€CTI€UeHUI0, HEOOXOJUMOMY IS
U3y4YeHHs! TUCIMILIMHBIL, a TAKXKE JOCTYIM Yepe3 WH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO CETh
«HTEpHET» K DIIEKTPOHHON MH(OpPMAIIMOHHO-00pa3oBaTenbHOU cpene yHuBepcurera (DMOC)
U 2JeKTpoHHON OubmnoreuHoir cucteme (OBC), rae B AJIEKTPOHHOM BHJE PACHOIAraroTCs
yueOHble U Y4eOHO-METOAMYECKHE MaTepHalibl, KOTOpPble MOTYT OBbITh HCIOJIb30BAaHbI MJIs
CaMOCTOSITENIbHOW PabOThI IPU N3YUEHUH TUCIUIUIMHBI.

st oOyvaroruxcst o 3a049HOM ¢opMe OOyUEeHHsI CaMOCTOATENbHAs padoTa SBISAETCS
OCHOBHBIM BHJIOM Y4€OHOM e TeTbHOCTH.



6. VUEBHO-METOJMYECKOE M WH®OPMAIIMOHHOE OBECIEYEHWE
TACIATIIAHBI

6.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHONH y4eOHOI JHUTEpPATYpPbl, HEOOX0AUMOM
JJIS1 OCBOEHMS 1M CHUTLITHHBI

OcHoBHas1 JiuTEpaTypa:

1. boromonoa, M. B. Heopranwueckas xumus : yue0. mocobuwe nmnsi cpern. mpod.
obpazoBanus / 1. B. boromonosa. - Mocksa : UHOPA-M, 2021. - 336 c. : un. - (IIPODUns). -
[Tpun. - URL: https://znanium.com/read?id=398927 (mara obpamenus: 15.07.2022). - Pexum
JIOCTyIIa: JUIsl aBTOpHW3. moJsib3oBateneit. - ISBN 978-5-98281-187-5. - 978-5-16-003706-6. -
TexeT : 2JeKTPOHHBIN.

2. Tapmmn, A. II. OOmas u HeopraHWYecKas XUMHUsS B CXeMax, PUCYHKax, TaOiuIax,
XUMHUYECKHX pEaKIUsaX : yded. mocoOue i BY30B IO HEXHMM. HAIMpPaBJICHUSM IMOATOT.
(xBanmuukanus (crenenp) "0akamasp") / A. Il. apmmn. — 2-¢ u3a., uchp. u gomn. — JJokymeHT
Read. — MockBa : UHOPA-M, 2024. — 304 c. : ui. — (Bsiciiee obpazoBanue. bakanaBpuar). —
[Tpun. — URL: https://znanium.com/read?1d=429983 (nara oOpamenus: 03.03.2022). - Pexum
JocTyma: UIsl aBTopu3. mojib3oBateneid. — ISBN 978-5-16-108333-8. - 978-5-16-015940-9 : 0-00.
— TekcT : 3IeKTpOHHBIN.

3. Endumos, B. . OcHoBBI 001Iel XUMHUH : y4ed. TocoOue ik By30B M0 XUMHUKO-TEXHOJL.
HanpasineHussM noarot. / B. WU. Eandpumos. - 2-e u3g. - JJoxyment Bookread2. - Mocksa :
NHOPA-M, 2022. - 256 c. - (Beiciuee oOpa3zoBanue - bakanaspuar). - URL:
https://znanium.com/read?id=423016 (mara obpamienus: 06.02.2021). - Pexxum gocrtyma: s
aBropus. moib3zoBatenend. - ISBN 978-5-16-010066-1. - 978-5-16-101776-0. - Tekct
3JIEKTPOHHBIMN.

Jlono/IHUTeIbHAS JIUTepaTypa:

4. Kosanp, 10. H. Xumus. JlabopatopHslit npaktukym : yue6. mocodue / 10. H. Koanb, A.
B. Bacunbes, JI. B. KonapateeBa. - Xenesnoropck : ®I'BOY BO Cubupckas mnoxxkapHo-
crmacarenpHasg  akagemus ITIC MUC  Poccum, 2022. - 159 ¢ - URL:
https://znanium.com/read?id=400983 (mata oOpamenus: 29.08.2023). — Pexxum nocryma: amns
aBTOPU3. NIOJIB30BATENEH. - TEKCT : AIEKTPOHHBIN.

5. MapreiHoBa, T. B. Heopranuueckas xumus : yyeOnuk / T. B. MapteiHoBa, 1. .
Cymnonwnnxkasi, 10. C. Areesa. - 2-e uzf., ucnp. u nom. - Mocksa : MH®OPA-M, 2023. - 348 c.-
(Boiciiee oOpaszoBanume: bakamaBpuar). - URL: https://znanium.com/read?id=425196 (nara
obpamenust: 29.08.2023). — Pexxum nmoctymna: juist aBTopu3. moib3oBareneid. — ISBN 978-5-16-
017553-9. — TeKcT : ANEeKTPOHHBIH.

6. Xwumus : yue6. mocodbue / 1. /. 3vikoBa, JI. B. Haiimymmnaa, M. I1. [Ipokymkuna, O. HO.
[lep6akoBa. - KpacHospck : Cubupckuit denepanbubiii ynusepcuter, 2021. - 180 c. - URL:
https://znanium.com/read?1d=432839 (mara oOpamienus: 29.08.2023). — Pexum noctymna: ajs
aBTOpH3. nosp3oBarenei. — ISBN 978-5-7638-4490-0. — Tekcr : 27€KTPOHHBIH.

6.2. IIpodeccnonanbubie 0a3pl JAHHBIX, HHPOPMAIMOHHO-CIPABOYHbIC CHCTEMBI,
HHTEpPHET-pPecypchl

1. eLIBRARY.RU : nayuHnas snexTpoHHas Oubiuoreka : cailT. — Mocksa, 2000 - . -
URL: https://elibrary.ru (nata o6pamenus: 03.08.2023). — Pesxxum nmoctyma: s 3aperucTpup.
MOJIb30BaTeNe. — TEeKCT: EKTPOHHBIMN.

2. Webelements : oOHJIAliH CHpPaBOYHUK XUMHMYECKHX D3JeMeHTOB : caiit. - URL:
http://webelements.narod.ru/. (mara oopamenus: 03.08.2023). - TekcCT : 3MEKTPOHHBIH.
3. Enunoe okxHO gocTyma K oOpa3oBarenbHBIM pecypcam : caiit. - URL

http://window.edu.ru/(mata oopamenus: 03.08.2023). - TekcT : 3JEKTPOHHBIHA.
4. VHTVYUT. Hammonansuelii OTKpBITHIM YHHUBEpcUTET : calfT. - Mocksa, 2003 - . -
URL:http://www.intuit.ru/ (nara ooparenus: 03.08.2023). - TeKCT : 2IEKTPOHHBIN.


http://window.edu.ru/

5. Koncopuumym Kogekc. DOnexktpoH. (oHZ  m1paBoBOH ¥ HOPMAaTHBHO-TEXH.
nokymentaruu : [caiit]. — URL: http://docs.cntd.ru (mara obpamenus: 03.08.2023). — Tekcr

JJIEKTPOHHBIN.

6. Koncynprantllmroc : copaBouHas mipaBoBas cuCrema : caidr /  3A0
«Koncynprantllmtoc». — Mocksa, 1992 - . - URL: http://www.consultant.ru (zara oGparienus:
03.08.2023). - TeKCT : 2IEKTPOHHBIA.

7. YuuBepcuterckas uHpopmaumonnas cucrema POCCHUSA :  cait. - URL

:http://uisrussia.msu.ru (mata oopamenus: 03.08.2023). - TekcT : 3ICKTPOHHBIIA.

8. Xumust 1t KaXI0ro : obpaszoBart. moprtan : cait. - URL: http://hemi.wallst.ru/ (nara
obpamenus: 03.08.2023). - TekcT : 3JEKTPOHHBIM.

9. DnexktponHas  OubmuoreyHas  cucremMa  [IOBOJDKCKOTO  TOCYIapCTBEHHOTO
yauBepcuteta cepBuca : cat / ®I'BOY BO «IIBI'YC». — Tompsrtu, 2010 - . - URL. :
http://elib.tolgas.ru(nara oOpamenus: 03.08.2023). - Pexum goctyma: sl aBTOPH3.
M0JIb30BaTeNe. - TEeKCT : ANEKTPOHHBIN.

10. DnekrpoHHO-OMONIMOTEUHas cucTeMa Znanium.com: caiitr / OOO "3HAHUYM". —
Mocksa, 2011 - . - URL: https://znanium.com/ (mara oOpamenus: 03.08.2023). - Pexum
JIOCTyNa: JJIsl aBTOPHU3. TOJIb30BATENIEH. - TEKCT : 3JIEKTPOHHBIN.

11. DOnekTpoHHO-Oubnuoreunas cucrema Jlans : caiitt / OOO "OBC JIAHB". -

Mocksa, 2011 - . - URL: https://e.lanbook.com/ (nara oOpamienus: 03.08.2023). - Pexum
JOCTYTIA: JIUIsl aBTOPU3. TOJIb30BaTelNel. - TeKCT : 3JICKTPOHHBIA.

12. Webelements [DnekTpoHHBI pecypc] : OHJAWH CIPaBOYHUK XUMHUYECKHX
37IeMEHTOB. - Pexxum noctyna: http://webelements.narod.ru/. - 3aru. ¢ sxpana.

13. Xumus [DnekTpoHHBIA pecypc] : oOpasoBar. mopTtal. - Pexum mgocryna:
http://hemi.wallst.ru/. - 3aru. ¢ skpana.

14. XuMusi W KU3Hb [DNEKTPOHHBIM pecypc] : KypHaln. - Pexum npocryna:
http://www.hij.ru/. - 3ar. ¢ skpana.

15. OnekTpoHHas OubnmoreyHas cucremMa [lOBOMIKCKOTO — roOCyIapCTBEHHOTO

YHHUBEpPCUTETA cepBuca [DNeKTpoHHBIN pecypce]. - Pexxum goctyma: http://elib.tolgas.ru/. - 3arn. ¢
JKpaHa.

16. DneKTpOHHO-OMOIMOTeYHast cucTeMa Znanium.com [DJeKTpOHHBIA pecypc]. -
Pexxum noctyma: http://znanium.com/. - 3aru. ¢ 3kpana.

6.3. [IporpamMHoe obecnieyenne

Nudopmannmonnoe obecrneuenne yueOHOTO mporiecca mo JUCIHUTUIINHE OCYIIECTBIISETCS C
UCIIONIb30BAaHUEM CIIEAYIONIEr0 MPOTPAMMHOIO oOOecreueHus: (JUIEH3MOHHOTO M CBOOOIHO
pacmpoCcTpaHseMOro), B TOM YHCJI€ 0T€YECTBEHHOTO IIPOM3BOJICTBA.

Ne HanmMmeHoBaHHne YcaoBus gocryna

n/n

1 Microsoft Windows U3 BHYTPEHHEH CeTH YHUBEpCUTETa (JTMLEH3NOHHBIH
JIOTOBOD)

2 MicrosoftOfficeProfessionalPlus W3 BHYTPCHHEH CEeTH YHHUBEPCUTETA (JIMIIEH3UOHHBIH
JIOTOBOD)

3 KoncynbrantlIiroc 13 BHYTPEHHEHN CeTH yHUBEpCUTEeTa (JTUIIEH3UOHHBII
JIOTOBOD)

4 CI0 MOODLE U3 J1000M TOYKU, B KOTOPOU MMEETCs IOCTYI K CETH

WHTepHeT (JIMIIEH3MOHHBIN I0TOBOP)



http://www.consultant.ru/
http://uisrussia.msu.ru/
http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/

7. OMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOM
JJIs1 OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLECCA 110 YYEBHOMY
INPEJIMETY

CrenanbHble TIOMEIEHHSI TIPEJICTABIIAIOT CO00N ydeOHbIe ayJUTOPUU JJISI TIPOBEICHHS
3aHATUA BCEX BUJIOB, MPEIYCMOTPEHHBIX O0O0pa30BaTENbHON MPOrpaMMON, B TOM YHCIE
TPYNIIOBBIX M HMHIUBUIYaJbHBIX KOHCYJBTALWH, TEKYIIEr0 KOHTPOJSA W MPOMEXKYTOUYHOU
aTTecTalliu, a TaKKe MOMEIICHUs JUIsl CaMOCTOATEIbHOU paboThl, MacTepckue U jgabopaTopuu,
OCHAIIIEHHBIE O000pyIOBaHMEM, TEXHHYECKUMH CpeACTBaMH OOydeHHs M MaTepHajaMu,
YUUTBHIBAIOIMIMMH TPEOOBaHUS MEXIYHAPOIHBIX CTAaHAAPTOB.

3aHATUSA JeKUMOHHOI0 THNA. YYeOHbIC ayIUTOPHH JUIS 3aHATHH JEKIMOHHOTO THUIIA
YKOMILUIEKTOBaHbI MeEOENbl0 M TEXHMYECKUMHU CpEeACTBAMHU OOyuYeHHUs, CIYXKAllUMU s
npelncTaBieHuss y4eOHON  wHpoOpManuu  (CTallMOHAPHBIE WJIM  TEPEHOCHbIE  HAOOPBI
JEMOHCTPAIIMOHHOTO  00OpynOoBaHUS (IPOEKTOp, OJKpaH, KOMIbIOTEP/HOYTOYK), Yy4eOHO-
HarJsiIHBIe TocOoOMst (MIpEe3eHTAlMM MO0 TeMaM JIeKIHii), 00ecrneunBaloue TeMaTHYeCKue
WJUTIOCTPAINK, COOTBETCTBYIOIINE JAHHON MpOorpaMMe TUCIUTUIHHEI.

IIpakTuyeckue 3aHATHA. JI1 NPOBENCHUS MNPAKTHUYECKUX 3aHATUH HCIIOJIB3YETCS
yueOHasi ayIuTOpHs, YKOMIUIEKTOBAHHBI MEOENIbI0 M TEeXHUYECKHUMH CpPeICTBaAaMH OOY4YEHUS,
CIy)KallMMU ~ JJIsl  TpeAcTaBlieHUs  y4eOHOW  mH(popmanuu  (MEPEeHOCHOW  Habop
JEMOHCTPALIMOHHOTO 000pYyI0BaHUs (IPOEKTOP, IKPaH, /HOYTOYK).

JlabopaTopuble palorbl. Jlis npoBedeHHs 1a00paTOpHBIX pPabOT HCHOJIb3YeTCs
yuebHas aymutopusi T-106«KommnekcHas mnaboparopuss XUMUU UM MaT€pUAIOBEACHHUS,
OCHAIIIEHHAs CJIEIYIOUM 000pynoBanrueM: Mukpockor ,0apeoMeTrpsl, 6ropetku (50 mur), Koa0bl
(250 wu1), MepHble UWIMHIPHL, etk (20-25 wi), OpoOUpPKHU, CTEKISHHBIE TPYOKH,
CIHMPTOBKA, TEPMOMETPHI, TEXHUYECKHUE BECHI C pa3HOBECAMH, IITATUB, XUMHUYECKHE CTaKaHbI;
peaKTUBBI,BOsIHAsS OaHs, cekyHaomep,npudop Kumnmna,gamku [letpu.

IIpome:xxyToyHast arrecrauus. {11 NpoBeACHUS IPOMEKYTOYHOM aTTECTAlUU 10
JUCLUIUIMHE UCIOJIB3YIOTCS KOMITBIOTEPHBIE KIACChl, OCHALLICHHBIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO TOJKIIOYEHUSI K ceTH VHTepHeT W obOecreueHreM J0CTyra B DJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CpEely YHUBEpPCUTETa W/WIM  ydyeOHble ayJIUuTOpHH,
YKOMIUIEKTOBAaHHBIE MEOEITBI0 U TEXHHYECKUMH CPEJICTBAMU O0yUYCHHUS.

CamocrosiTeibHasi padora. [lomenieHus A caMOCTOSTENBHOW pabOTHl OCHAIICHBI
KOMIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOJAKIIOUEHHS K ceTH «HTEepHET» U HOCTYIOM K
AJIEKTPOHHON HH(pOPMAIlMOHHO-00pa3oBaTeabHON cpefe yHuBepcutera. [lyig opraHuzanuu
CaMOCTOSITEIbHON pabOThI 00yUarOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA;

ombnuoTexka (Meauasall), UMEIOMas MecTa JUid OOy4YalolluXcs, OCHAICHHBIC
KOMITbIOTEpPAMH C JIOCTYTIOM K 0a3aM JaHHBIX U ceTu MHTepHerT.

DJIeKTPOHHAS HH(POPMAIIMOHHO-00pa3oBaTeIbHAsA cpena YHUBepCUTeTa
(AN OC).KaxpliiobyuaroniniicaBTedeHneBceronepruoaao0yueHus100ecedeHuHANBU Ty albHbIM
HEOTPAaHWYEHHBIM JOCTYIIOM K AJIEKTPOHHOW WH(GOPMAIMOHHO-00pa30BaTeIbHON —Ccpene
yauBepcureta (QMOC) http://sdo.tolgas.ru/ u3 m060i TOUKH, B KOTOPOH HMMeeTCs IOCTYI K
MH(OPMALIMOHHO-TEICKOMMYHUKAIIMOHHON ~ cetn  "VIHTepHeTr", Kak Ha  TEppUTOPUU
YHHUBEPCHUTETA, TaK U BHE €€.



8. OCOBEHHOCTHU OPIrAHM3ALIMMA OBYYEHHUA A JIUMLI C
OI'PAHUYEHHBIMHU BO3MOXKHOCTAMMU 3I0POBbs 1 UHBAJINIOB

[Tpu HeoOxoanMocTH pabodas mporpamMma MOXKET ObITh aJalTHpOBaHa s oOecleyeHus
00pa30BaTeNbHOIO IPOLECCa MHBAJIMJOB U JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 3710POBbsI, B
TOM 4YHCJIEe JJs AUCTAaHLMOHHOrO o0ydeHus. st atoro TpeGyercst 3asBIE€HUE CTyAEHTa (ero
3aKOHHOT'O IIPEJICTABUTENSI) U 3aKJIIOUYEHUE IICHUXOJIOrO-MEAMKO-TIENarornyeckol KOMHCCHU
(IIMIIK).

K npenMeTHbIM pe3ysibTaTaM OCBOEHUS! IUCLHUIUIMHBI TOIIOJHUTENBHO OTHOCATCS:

1) 1t cliernbIX, CIa0OBUAAIIMX 00YUYarOMUXCS:

- ¢()OpMHUPOBAHHOCTH HABBIKOB IIMCbMa Ha OpailIeBCKOI 1Me4aTHOM MaIllnHKE;

2) A TIIyXHX, C1a00CbIIAIINX, T03AHOOMIOXIINX 00yYarOIUXCs:

- c(hOpPMHUPOBAHHOCTb W PAa3BUTUE OCHOBHBIX BHUJIOB pEYEBOH JEATEIHHOCTH
00yYaroIuXCcsl - CIyXO3PUTEIBHOIO BOCHPUATHA (C MCIOJIB30BAHMEM CIIyXOBBIX allapaToB U
(uIM) KOXJIeapHBIX UMILIAHTOB), TOBOPEHUS, UYTEHUS, IUCbMA;

3) 1t 00y4daroLUIMXCs C pacCTPOMCTBAMU ayTUCTUYECKOIO CIIEKTpa:

-OBJIaJICHE OCHOBHBIMHU CTHJIMCTUYECKHMHU PECypCaMi JEKCHKH M (Dpa3eooruu s3bIKa,
OCHOBHBIMM HOPMaMH JIMTEPAaTYpPHOTO s3blKa, HOPMaMH pPEUEBOIO ITHKETA; IMPHOOpETeHue
ONbITa MX MCIOJIb30BAaHUS B PEUYEBOM M allbTEPHATUBHOM KOMMYHUKATUBHOW IPAKTUKE IPU
CO3JIaHUM YCTHBIX, MMCbMEHHBIX, aIbTEPHATUBHBIX BBICKA3bIBAHUHN; CTPEMJICHHE K BO3MO>KHOCTH
BBIPa3UTh COOCTBEHHBIE MBICIH U YyBCTBa, 0003HAYUTH COOCTBEHHYIO ITO3UITHIO.

B cnyyae HE0OXOOUMOCTH, OOydYalOUIMMCS W3 4YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOpOBBsl (110 3asBJICHUIO OOYYAIOIIErocs) a JUisi WHBAIHJIOB TakkKe B
COOTBETCTBUH C WHJIMBUAYAJILHOU MPOrpaMMOM peadMIUTAIIM WHBAIKMIA, MOTYT IpeIIaraTbCs
CJIEAYIONIME BAPHAHTHI BOCHPUATHS y4eOHOW HMH(OpMAIMKM C Y4€TOM WX HWHAWBUIAYAIbHBIX
NCUXO(PHU3UUECKUX OCOOCHHOCTEW, B TOM YHCJIEC C NPUMEHEHHEM JJIEKTPOHHOIO OOYydYeHHS U
JUCTAHIIMOHHBIX TEXHOJIOTHH:

- JUIS JHI] C HAPYUICHUSMHU 3PEHHUS: B Te4aTHOW (opMe YBENTUYEHHBIM MIPUPTOM; B
dbopme SIEeKTPOHHOTO JOKYyMeHTa; B ¢dopme ayauodaiina (mepeBoj] yueOHbIX MaTepuaioB B
aynmuodopmar); B medaTHOil (opme Ha s3pike bpaiins; WHIUBUIyanbHBIE KOHCYJIBTALUU C
IMPUBJICYHCHUEM TPI(l)J'IOC}’p)IOHGpGBO}ILH/IKa; HHAWBUAYAJIbHBIC 3a1aHUA U KOHCYJIbTalluH.

- N JUI ¢ HapyIIEHUsSIMU CcIyxa: B medaTHoW ¢opme; B (opMe DIEeKTPOHHOTO
JOKYMCHTA, BUACOMATCpHAbI C CY6TI/ITpaMI/I; HHIWBHUAYAJIbHBIC KOHCYJIbTAllUN C ITPUBJICYCHUCM
CypAOTEPEeBOTUNKA; MHAUBHUIyalbHBIE 3a/IaHUsI U KOHCYJIbTAIIUU.

- JJIid L ¢ HaApYHICHHUAMHA OIIOPHO-ABUIATCIBHOIO alriapara: B ne4yaTHOU (1)0pMe; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B Qopme aynuodaiina; WHANBUAyaIbHbIE 3aJaHUS H
KOHCYJIbTallhH.



9. OHEHOYHBIE MATEPHAJIbL (POHJA OHEHOYHBIX CPEACTB) JAJIs1
IMPOMEXYTOYHOU ATTECTALIUA

9.1. OIIeHO‘lHLIe MaTepHAJIbI 1JISl TEKYHIECI0 KOHTPOJIA YCIIEBA€EMOCTHU

9.1.1. TunoBble 3aJaHNs VIS IPAKTHYECKUX 3aHATHH (TeMbI cobeceJ0BAHUA)

Tema: CtpoeHue atomMa U IEPUOANYECKHUI 3aKOH

1.Atom. Ctpoenue aroma. ATomHble OpOuTaIi. V30TOMBI.

2. PacripenenieHue 3JIEKTPOHOB B aromax. S-, P-, O- XMMHYECKHE 3JIEMEHTHI, X ITOJIOKEHHE B
IIEPUOIUYECKON CUCTEME.

3. [Ilepuonuueckuii 3aKOH M TMEpHOJUYECKas CHUCTEMa XUMHUYECKUX adnemeHTtoB [[.U.
Menpaeneena.

Tema: Xumuueckast CBI3b.

1. XuMmunueckas cBsI3b. BaJIeHTHOCTb.

2. NoHHas cBSI3b.

3. KoBajeHTHAs CBS3b.

4. MeTannu4yeckas CBS3b.

5. MexXMOJIeKyISIpHbIE B3aUMOJCHCTBUS.
6. BomopoaHas cBs3b.

Tema: Bemectso.

1. CocTosiHHE BEIIECTBA.

2. OU3UKO-XUMHUYECKasi TEOPUsI PACTBOPOB JICKTPOIUTOB M HEIJIEKTPOJIHUTOB.

3. Cioco0ObI BeIpaKCHHS KOHIIEGHTPAIUH (COCTaBa) paCTBOPOB.

4. DIEKTPOJIUTHI U DJIEKTPOJIUTHUECKAS JUCCOLMALIHSL.

5. I'mpponus conen.

6. XUMHUYECKUE UCTOUYHUKH JIEKTPUUECKON IHEPTUU. DIEKTPOAHBIC TTOTCHITUAIBI.
7. DNEKTPOIU3.

Tema: ®U3NKO-XMMHUYECKHE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUUECKUX PEaKIIUN
1. Knaccudukanus xumuueckux peakuuid. Outponus. Karanus. PaBHoBecue. O6paTuMocTb.
2. OKUCIIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINH.

Tema: OKHCIUTENHHO-BOCCTAHOBUTEIIBHEIC CBONCTBA THITMYHBIX HeMeTaJ'IJ'IOB.O6H_Ia$I
XapaKTCPHUCTHUKA ITTAaBHBIX IMOATrPYIIT HEMETAJIJIOB HAa ITPUMCEPE raJIOTCHOB.

. Bogopona. O01ias xapakTepucTuka.
. Boxa u mepokcu Boiopoa.

. llogrpynmna yriepoaa u KpeMHUA.

. [logrpynma a3ota u ¢pocdopa.

. DIIeMEHTBI OATPYIIIBI KUCIOPOA.
. XMMHYECKHE CBOMCTBA TaJIOTCHOB

. [lony4yeHue ramoreHoB

. IlpumeHeHne TajloreHoB

W N = OB WN -

Tema: BoccTtaHoBUTEIBLHBIE CBOMCTBA METAJLIIOB.

1. CBolicTBa MIECIOYHEIX METAJIIIOB.

2. lllenoyHo3€eMeNbHBIE METAILIIBI.

3. XuMHu4ecKue CBOMCTBA aTlFOMUHMS, O0pa U JIp. METAJLIOB.
4.I'naBHbBIE IEPEXOAHBIE METAJUIbI, UX XapaKTEPUCTUKA



Tewma: Knaccudukanusi 1 HOMEHKJIATypa OpraHuYecKuX coequHeHuid. CTpyKTypHas Teopus —
OCHOBA OPTaHUYECKOW XUMUU

1.Oprannueckas xumust. Kinaccugukaius opraHmuecKiuX COeAMHEHU.
2. HomeHnknaTypa opraHu4ecKux COeIMHEHUMN.

3. Teopust cTpoeHUs OPraHUYECKUX COCTUHEHUM.

4. 3omepusi OpraHM4eCcKuX COCTMHECHUM.

5. XapakTepuCTHKa OPraHUYECKUX peaKLUl.

9.1.2. TunoBsble 3a1aHuUS 1JIs1 JTIA0OPATOPHBIX padoT

Jlabopatopuass pabora Ne 1. TexHuka O€30MaCHOCTH W OCHOBHBbIE TpaBWia pabOThl B
XUMHUYECKOH JTabopaTopuH.

1. U3yuntp obuue npaBuia paboThl B XUMHYECKOH JIAOOPATOPHUH.

2.03HaKOMHTbCA C TEXHUKOM O€30MaCHOCTM M MepaMu IMPEeAOCTOPOXKHOCTH Mpu padoTe B
XUMHUYECKOH 1abopaTopuu.

3. I3yunThTeXHUKY JJaOOpaTOPHBIX padoT U 060pyI0BaHHE

4. O3HaKOMHTbHCS C XUMHUYECKOH MOCY10i 1 000PYJOBAHUEM.

5. I3yunts npaBuia paboThl ¢ XMMUYECKMMHU PEAKTUBAMU

6. U3yunth npuémbl OKa3aHUS MEPBOM MOMOIIY IIPU TEPMUUECKUX U XUMUYECKHX 05KOTax.

7. Caenatb BBIBOJBI 11O paboTe.

Jlaboparopnas pabota Ne 2. [TomyueHue u CBONCTBAa HEOPTaHUYECKUX COETMHEHUN

1. H3yuuth cBoiicTBa cieayromux paszienoB - Kiaccudukanus 1 HOMEHKJIATypa HMPOCTHIX U
CIIOXKHBIX BemlecTB. [lomyyeHue u XMMHUYECKHE CBOWMCTBA OKCUIOB, OCHOBAHUMN, KHUCIOT U
coJeil.

2. BpmonHuTH 3amaHus, 3amMcaTh HAONIOJNEHHS, COCTaBUTh YpPAaBHEHHS pEaKIHid, Ha3BaTh
BEIIIECTBA, CAEIATh PUCYHKH, 3alI0JIHUTH TaOIUILY.

3. AHanm3 pe3yabpTaToB paboTsl, POPMYINPOBKA BEIBOJOB

Jlaboparoprass pabora Ne 3. DU3HKO-XMMHUYECKHE CBOWCTBA TPEICIBHBIX M HEMPEACTbHBIX
YIJIEBOIOPOOB.

1. U3yuuTh TeopHio CTpoeHusi opraHndyeckux coeauHenuii A.M. byrneposa. Knaccuduxkarmro
OpraHMYECKUX  COEIMHEHUH:  alMKINYecKue  (Hepa3BETBJICHHBIC, pPAa3BETBIEHHbIE) U
UKIMYECKHE  COEAMHEHUS  (UIMLIUKIMYECKHE, AapOMaTHYeCKHUe, TeTepPOLUKIMUYECKUE).
Homenknarypa oprannueckux coeauHeHuid. OCHOBHbIE (DYHKLIMOHAJIbHbIE Ipynnbl. M3omepus
OpraHM4ecKux coequHeHUH. WHAYKTUBHBIH UM Me30MepHbI 3(deKTbl 3aMecTHTENeH.
Knaccudpukanus  opraHuyeckux  peakuud  (peakuuu  3aMEIleHus, MPUCOETUHEHUS,
AIIMMUHHUPOBAHUS; PAJUKAJIbHBIE W HMOHHBIE DPEAKLUHU; HYKJICOQUIbHBIE U 3IEKTPOPHUIbHBIE
peakiuu). AJIKaHbl, aJlKEHbI, aJKWHbI: HOMEHKIJIATypa, U30MepHUs, MOoJIydyeHHe, pU3NYecKue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.

2. BbInonHWTH 3aJaHud, 3anucaTh HAONIOEHUS, COCTaBUTh YPAaBHEHMsI peaklMi, Ha3BaTb
BEIIIECTBA, CAETIATh PUCYHKH, 3aII0JIHUTH TaOIUILy.

3. AHanu3 pe3ynbTaToB padoThl, HOPMYIHPOBKA BHIBOJIOB.

JlaboparopHas padota Ne 4. u3uko-XxuMHUYeCKHE CBOMCTBA IPOU3BOIHBIX YTIIEBOJIOPOBOIOB.

1. U3y4nTh CTpOCHHE OPraHUYECKUX COCAMHEHUM, BUJIBI OPraHNYECKUX COCIUHEHUN, OCHOBHBIE
(GyHKLIMOHAJBHBIE TPYNIBL, WX HOMEHKIATypy. W3omepusi OpraHWYecKMX COECTUHEHUH.
OpnHoaTOMHBIE M MHOTOaTOMHBIE CHUPTHI, (DeHONBI: 00Ias XapaKkTepHCTHKa, HOMEHKIIATypa,
U30MepHsl, NOoJy4yeHue, (pu3nyeckrue M XMUMHUYECKHe CBOWCTBa, npuMeHeHue. KapOoHOBBIE
KHUCTIOTBI: 00Ilas XapaKTepUCTHKa, HOMEHKJIATypa, H30Mepus, MOdydeHue, (u3nyeckue u



XUMUYECKHE CBOWCTBA, IPUMEHEHHE.

2. BbimonHWTH 3aJaHud, 3anucaTh HAONIOACHUSA, COCTaBUTh YpPaBHEHHS pEaKIMil, Ha3BaTh
BEIIIECTBA, CACNATh PUCYHKH, 3aMIOJHUTH TAOJIHILY.

3. Ananu3 pe3ynbTaToB padoThl, HOPMYITHPOBKA BHIBOJIOB.

JlaGopaTopHnas padota Ne5. A3oTcomepkaiiyue OpraHnuecKrue COSTUHEHUS.

1. V3y4uTh CBOMCTBA a30TCOACPIKAIINX OPraHUYECKUX COCTUHEHUN.

2. BbImosHWTH 3aJaHus, 3aMucaTh HAOJIONCHUS, COCTABHTh YPAaBHCHHsS pPEaKIHid, Ha3BaTh
BEIIIECTBA, CACNIAaTh PUCYHKH, 3aIIOJIHUTH TAOJIHILY.

3. AHanu3 pe3yapTaToB paboOTHl, POPMYINPOBKA BBIBOJIOB.

Jlaboparopnas pabota Ne 6. DU3NKO-XUMUYECKUE CBOWCTBA OMOOPTaHNYECKUX COCTUHEHUN

1. W3yunth (U3MKO-XUMHUYECKHE CBOMCTBA aMHUHOB M HHUTPOCOCAMHEHHH, aMHHOKHUCIIOT U
0EIIKOB.

2. BBINOIHUTH 3a/1aHKs, 3aMTMcaTh HAOIIOACHNUS, COCTAaBUTh YPaBHEHUS PEaKIii, Ha3BaTh
BEILIECTBA, CAEIaTh PUCYHKH, 3alI0JIHUTH TaOIUILy.

3. AHanu3 pe3yapTaToB pabOThI, POPMYIUPOBKA BEIBOJIOB.

JlaGopaTtopnast pabota Ne 7. ®U3UKO-XUMHUYECKHUE CBONCTBA BHICOKOMOJICKYJISIPHBIX
CHUHTETUYECKUX COCTUHCHUH.

1. U3yuuTh rpynnsl HOJUMEPOB, INIACTMACC U XUMUYECKUX BOJIOKOH.

2. BBINOJHUTH 3aJ1aHMsl, 3aITucaTh HAOJIOICHUS, COCTABUTh YPaBHEHUS PEaKIIHii, HA3BaTh
BEIIIECTBA, CACTATh PUCYHKH, 3aIIOJIHUTH TAOHILY.

3. AHanu3 pe3yabTaToB padOThl, POPMYIMPOBKA BBIBOJIOB.

9.1.3. TunoBbie BONMPOCHI IS YCTHOTO OMPOca

1.  ATOMHO-MOJEKYJISIPHOE Y4Y€HHE, €ro 3HaueHHe IJisi COBPEMEHHOW XWUMHUHU. ATOMBI H
MOJIeKYJbl. OTHOCUTENIbHBIE AaTOMHBIE U MOJIEKYJISIPHBIE MACCHI.

2. EnuHuWIA KOJIMYECTBa BEmIeCTBa - MOJIb. Uncno ABoraapo. OTHOCUTEIIbHAS MOJICKYJIIpHAs
Macca BemecTBa. 3akoH ABoraapo. MonspHblii 00beM BellecTBa B Ta3000pa3HOM
COCTOSTHUH.

3. Xwumumueckuit snement. M3otombl. IlpocTeie BemecTBa kak (opma CylIecTBOBaHHS
3JIEMEHTa B CBOOOIHOM COCTOSIHMM. AJIOTPOIHSL.

4.  CrnoxHble BellecTBa Kak (popma CyIEeCTBOBAHHS JIE€MEHTOB B XUMHUYECKHX COSAMHEHUSIX.
3aKkOH MOCTOSHCTBA COCTaBa BEIECTBA. XHUMHUYECKas (GopMmysia KaK OTpaKCHHE 3aKOHa
MOCTOSIHCTBA COCTAaBaA.

5. Ilpocteitme u uctuHHble (QopMynbl BemiecTB. CTpykTypHble (OPMYJBL. 3aKOH CO-
XPaHEHUs] MacChl BEIIECTB.

6. OcHOBHBIC TIOHATHS W BEJIUYHHBI B XUMHUYECKOW TepMOJMHAMUKE. BHYTpeHHSISI SHEprus,
paboTa u SHTANBNUS cUCTeMBI. [1epBbIil 3aKOH TEPMOIUHAMUKH.

Hampasnenue u mipeien mpoTeKaHUs MPOIECCOB B M30JUPOBAHHBIX CUCTEMax. DHTPOTHS,
sHeprus ' m60ca. Bropoii 3akoH TepMOIMHAMUKN

7.  CKOpoCThb XMMHYECKOW pEaKIIMi B TOMOTEHHBIX M TE€TEPOTCHHBIX CHUCTeMax. BrusHwue
pa3nuYHBIX (DaKTOPOB HA CKOPOCTH PEAKIIMU B TETEPOTCHHBIX CHCTEMAaX.

8.  dakTophl, BIMSIONIMEC HAa CKOPOCTh PEaKIMd B TOMOTSHHBIX, CHCTeMaX. PaccMoTpeTh Ha
npuMepax.

9.  Teopwus akTUBaIUU. 3aBUCUMOCTh CKOPOCTH PEAKIIHH OT IPUPOJIbI PEarupyOIINX BEIICCTB
U KaTajlu3aTopa.

10. Karamm3 u karanu3aTopsl. MeXaHU3M JEHCTBHUS KaTaIN3aTOPOB.



11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.
23.

24,

25.

26.

27.

28.

29.

30.

31.

32.
33.

34.
35.
36.
37.

38.

Kunernueckue npencTaBieHusi 0 XMMUYECKOM paBHOBecuu. OOpaTuMble U HEOOpaTUMBbIE
xuMmuueckue peakuun. Koncranra xumudeckoro pasHosecus. [punnun Jle [Hlarenbe,
@DaxTOpHl, BAUSIOUINE Ha CMEIIEHNE XUMUYECKOTO PABHOBECHSI.

CoBpeMeHHBIE IPEACTABIEHUS O CTPOEeHUH aTtoMa. CTpOEHUE aTOMHOIO pa: HYKJIOHBI.
XapaKkTepucTUKa COCTOSHHS JJIEKTpoHa B arome. KBaHTOBbIe uucna, UX (UINUECKUI
CMBICII.

Atomubie opOutanu (s-p-d-f-opOuranu). [IpuHIMITEI 3amOJHEHUS aTOMHBIX OpOHTANCH:
IIPUHLIMII HAMMEHBIIEH SHepruy, npaswio ['ynna, 3anper [laynu.

EMKOCTB SHEpreTH4ecKuX ypoBHEH U MOYPOBHEU. DIEKTPOHHbBIE HOpMYIIbI (TIPUMEpHI).
KonnuecTBeHHBIE XapaKTEPUCTUKM OCHOBHBIX CBOWCTB aTOMOB: JHEPrus HOHU3ALNH,
CPOACTBO K D3JIEKTPOHY, OTHOCHUTEIbHAs 3JIEKTPOOTPULATEIBHOCTh M UX W3MEHEHUS B
3aBHCUMOCTH OT IOJIOKEHUS 3JIEeMEHTa B nepuoauueckoi cucreme .M. MenneneeBa (Ha
IIpUMEpax).

Ileppoguueckuil 3aKOH M NEPUOAMYECKAs CUCTEMA B CBETE€ TCOPUU CTPOCHHUS aTOMOB.
[lepyoguyHOCT, B HW3MEHEHHUU CBOWCTB DJJIEMEHTOB (PaJuyCcOB aTOMOB, CTENEHEN
OKHCJICHUS, METAJUIMYECKHX CBOWCTB) KaK CJEJICTBHE IEPUOANYECKOI0 H3MEHEHHUs
AJIEKTPOHHBIX KOHPUrypauii aTOMOB.

OCHOBHbBIE THIIBI XUMHUYECKOW CBSI3U: HOHHAs, KOBAJIEGHTHAs M MeTajuindeckas. Xa-
PaKTEPUCTUKH XUMUYECKOMN CBS3H.

MexaHu3Mbl 00pa30BaHUs HOHHOM M KOBAJEHTHOU CBsI3M (0000IECTBICHUE HECTTaPEHHBIX
AJEKTPOHOB U JJOHOPHO-aKLENTOPHBIN).

[TonspHOCTH CBsI3U. JJOHOPHO-aKLENTOPHBIM MeXaHU3M 00pa30BaHMs KOBAJIEHTHON CBS3U.
PaccmoTpeTs Ha npumepax.

[TosApHOCTH CBA3M U MOJIIPHOCTH MOJIEKYJI. MEXMONEKyYIIIpHbIE B3aUMOIECHCTBHS.
TBepnoe cocrosiHue BemiecTBa. ATOMHBIE, MOHHBIE U MOJEKYJSPHbIE KPUCTANINYECKUE
pemerku. CBOKCTBA BEUIECTB € PA3IIMYHBIM TUIIOM KPUCTAJUNIMYECKOUN PEIIETKH.
BaneHTHOCTh M cTENEHb OKHUCIIEHUS 3JIEMEHTOB B COCIMHEHHUSAX C Pa3IMUYHBIM THUIIOM
XUMHYECKOH CBS3H.

OcCHOBHbIE  TIOJIO)KEHUST TEOPUM  BJIEKTPOIMTUYECKOM  aucconuanuu. MexaHusm
JUCCOLMAIMN BEIIECTB C Pa3JIMYHBIM THUIIOM CBs3HM. ['MzapaTtanus MOHOB B pPacTBOpAaX.
O0bpazoBaHue NOHA THIPOKCOHUSI.

CreneHp auccolManuy 3JIeKTpoauToB. CHUibHBIE U cialble AJIEKTPOIMUTHL. 3aBUCHUMOCTb
CTENEHU JUCCOLMALMK OT KOHIEHTPAMM M MPUPOJIbI PACTBOPEHHOTO BEIIECTBA U
pacTBOPUTEIIS.

PaBHOBecue B pacTtBOpax cnaObIx 3JeKTpoiauToB. KoHCTaHTa auccouuanuu cinadbix
IJIEKTPOJIUTOB.

Kucnotsl B cBeTe T€OpUU 3IEKTPOIUTHYECKON qucconnanuu. CTyneHuaTas JucCoIrarmsl.
Peakiiun o6MeHa B pacTBOpax 3J1EKTPOJIUTOB.

OcHoBaHMSI B CBE€T€ TEOPUU BJIEKTPOIUTHYECKON aucconuanuu. CTyneHyaras Juc-
coumanus. Peakiuyu oOMeHa B pacTBOpax 3JIEKTPOIUTOB.

Conu B cBeTe TEOPUHU DIIEKTPOJUTHUECKOM auccoruanuu. CryneHdaras AUCCOLUALINS.
Peakiiun o6MeHa B pacTBOpax 3J€KTPOJIUTOB.

DIIEKTPOJIMTHYECKAsT Aucconuanus Boabl. MoHHoe mnpousBenaeHue Bonbl. BomopoaHblii
nokasarens. [IIkana pH.

IM'aaponus coneli B BOAHBIX pacTBopax. Ciydan ruapoausa (Ha mpumepax).

CMmemenue paBHOBecHs Tuaposusa. Ponb ruaponnsa B OMOJIOTHYECKUX U XUMHUYECKHX
IpoLeccax.

[Tonsarue o OydepHbix cucremax. Buasl OydepHsix cucrem. bydepHbie cucTeMsl B KHUBBIX
OpraHusmax.

JlucriepcHble CHCTEMBI M UX KJIaCCH(PHUKAIIHA.

WcTuHHbIE pacTBOPHI M1 MEXAHU3M IIPOLIECCa PACTBOPEHUSI.

PactBOopuMocCTh. BiusHue pazianyuHbIX (akTOpOB Ha PacTBOPUMOCTb. TemsoBbie 3((HeKThI
npu pactBopeHnH. HachllieHHbIe 1 HEHACHIIIEHHbIE PACTBOPBHI.

[TpousBeneHne paCTBOPUMOCTHU. Y CJIOBUSI 00pPa30BaHUs U PACTBOPEHHSI OCAIKOB.



39. KoHueHtpamuus pacTBOpOB, CIIOCOOBI €€ BBIPAKEHUS: MAacCOBas J0JIsI BEILIECTBA B PACTBOPE
Y MOJISIpDHAsI KOHIICHTPALIMH.

40. KoHueHTpanus pacTBOPOB, CIIOCOOBI €€ BBIPAKEHHUS: MACCOBast JI0JIsI BEIIECTBA B PaCTBOpE
1 HOpMAaJIbHAsI KOHIICHTPALIUH.

41. Peakuuu wuAynme ¢ M3MEHEHHEM cTeneHu okucieHusa. CocTaBiIeHHE ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB METOI0M JIEKTPOHHOTO OajaHca.

42. BaxHeimmMe  OKUCIUTEIHM W  BOCCTAHOBUTENW.  HampaBieHWEe  OKUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.

43. Peakuuu 3amerieHusl B BOAHBIX pacTBopax. BzammoneicTBue METasioB ¢ KUCIOTaMU U
COJIIMM B BOJHBIX pacTBOpax KaK OKHUCIWTEIbHO-BOCCTAHOBHUTENBHBIA mpouecc. Psp
HaIIpsHKEHUN METaJlIOB.

44. DnexTpOoXMMHUYECKHE MPOLECChl U CUCTEMBI. 3akoHbI Dapases.

45. T'anpBaHnyeckuil anemMeHT. [IpuMeHeHne ralbBaHUYECKUX 2JIEMEHTOB.

MexanusMm snekTposnsa. DTansl ekTpoiausa. [Ipumenenue snexrponusa. Peakuum okucneHus

Y BOCCTAHOBJICHUSI BOJIbl HA aHOJE M KaTOJE COOTBETCTBEHHO. Cxema OKUCIEHMSI TMIPOKCH]I-

MOHA Ha aHOJIe

46.Baxxneiine Kjacchl HEOPraHUYECKUX COSAUHEHUH.

47. Teopust CTpOEHUsI OPraHUYECKUX COENUHEHUI. AJikaHbl. ['OoMonornyeckue psapl, U30Mepus

Y HOMEHKJIaTypa. MeTonbl cuHTe3a. XMMHYECKUE CBOMCTBA.

48. Ankenbl. Ankaauensl. ['oMonormyeckue psiabl, U30MEpUs M HOMEHKiIarypa. Meroabl

cuHTe3a. XMMUYECKUE CBOMCTBA.

49. AnxkuHbl. AJNMUMKIAYECKHE coeAuHeHUs. ['omonoruueckue psiapl, HU30MEpUs U

HOMEHKJIaTypa. MeToasl cuHTe3a. XMMUYECKHUE CBOMCTBA.

50. Apensl. Homenkinatypa. Meroasl cuHTe3a. XMMUYECKUE CBOMCTBA.

51. T'mapokcunpou3BOAHBIE YIJIEBOJOPOJAOB (OJHOATOMHBIE W MHOTOATOMHBIC CITHPTHI,

denonsr). Homenknatypa. Meronbl cuHTe3a. XUMUYECKUE CBOWCTBA.

52. Anpaerunsl u keronbl. Homenknarypa. MeTtoibl cuHTe3a. XMMHUUECKHE CBOICTBA.

53. KapOoHOBbIE KHUCIOTBI M WX MPOU3BOAHBIC (CIOXKHBIE A(PUPHI, AMUIBI, ABYXOCHOBHBIC

kucnotTbl). Homenkiarypa. Meroabl cuHTe3a. XMMHUYECKUE CBOWCTBA.

54. Awmunsl. Hwutpocoenunenus. J[lnazocoenunenus. HomeHkiatypa. Meroasl cuHTE3a.

XHUMHYECKUE CBOMCTBA.

55. Terepouukinueckue coeauHenus. Homenkmarypa. Meronel cuHTe3a. XUMHYECKUE

CBOMCTBA.

56. AMHHOKHCIOTBHI, menTujasl U Oenku. Homenknarypa. MeToasl cuHTe3a. XUMHUECKUE

CBOMCTBA.

57. Yrnesonsl. Homenkiiatypa. Meroas! cuHTe3a. XMMHUYECKUE CBOMCTBA.

58. Hykneunosie kucinotel. Homenknarypa. Metosl cuaTe3a. XUMHUYECKHE CBOWCTBA.

59. BBICOKOMOJEKYJSpPHbIE CHHTETHYECKHE COEOUHEHHUs (monumepbl). MeToabl CcHHTE3a.

XHUMHYECKUE CBOMCTBA.

9.2. OuneHovnblie MaTepHaJbl 1JIsd l'[pOMe)KyTO‘-IHOﬁ aTrTeCTalumn

dopma npoBeeHUs TPOMEKYTOUHOM aTTeCTaINK 110 y4eOHOMY MPEAMETY:

- muddepeHMpoBaHHBIA 3a4eT (MO pe3yabTaTaM HAKOMHUTEILHOTO PEUTHHTa WIH B
(dbopMe MUCbMEHHOTO OTBETA).

- YCTHO-TIMCBMEHHass ¢opMa MO OWIeTaM MPEAIoyaraeTcs, Kak MpaBujo, IS CAadd
aKaJIeMUYECKOM 3a10JKEHHOCTH.

Bonpocsl 11 NoAroToBKH K 1M PepeHIUPOBAHHOMY 3a4eTy

Tema 1. OcHOBHBIE HOHATHS U 3aKOHBI XUMUH
1. JlaiiTe onpeneneHne HAYKA XUMHUSL.
2. Tlepen coBpeMeHHOU XUMUEH CTOAT TPH IIaBHbBIE 3a1auu. Kakue?
3. Yro Takoe XMMHUUYECKHI dIIeMEHT?
4. Yto Takoe Monekyna?



©Co~No O

Tema
10
11
12
13
14
15
16
17

Tema
18
19
20
21

22
23
24

Tema
25

26
27

28
29
30
31
32
33

Tema
34

35.
36.
37.
38.
39.
40.
41.

42.

Tema

YT0 TaKkoe BEIEeCTBO?

Yro Takoe MoJb?

Jaiite popMyIHpOBKY 3aKOH IMOCTOSIHCTBA COCTABA.
Jaiite popmynupoBKY 3aKOHA COXPAHEHHUS MACCHI.
Jaiite hopmynupoBKY 3aKOHA COXPAHEHUS YHEPTHH.

2. CTpoeHue aToMa U NEPUOANYECKUN 3aKOH.

. To Takoe atom?

. IImanerapnas monens ctpoeHus aroma Humnbca bopa.

. OcHOBHBIE MOJIOKEHUS Teopuu cTpoeHus: atoma Hunbca bopa.

. KBanTOBas Mozenp cTpoeHus aroma.

. KTo u xoraa orkpsut [lepuonuueckuii 3akoH?

. ... MeHzeneeB cuuTai, 4TO OCHOBHOM XapaKTEPUCTUKOMN JIIEMEHTOB SIBJISFOTCA. ...
. Chopmynupyiite [lepronuueckuii 3akon MeHieneena.

. Jlaiite coBpemennyto popmynupoBky lleproanueckoro 3akoHa.

3. Xumuueckas CBS3b.

. Uto Takoe XMMHYECKas CBA3b?

. UTo Takoe BaJIeHTHOCTD?
. YTo Takoe HOHHAS CBI3b?

. UTo Takoe KOBAJICHTHAS CBA3D?

. Kakoi1 Tun cBsizu B MoJiekyne Bogopoaa’?
. Uto Takoe BOAOPOJIHAS CBS3b?
. HazoBuTE cX0/1CTBO MEX Ty KOBAJCHTHHIMU M METAJUIMYECKUMU CBSZSIMH.

4. BemecTtso.

. B 3aBHCHMMOCTM OT XapakTepa B3aMMOICHCTBHUS YACTHUI], OOpa3yOIIMX BEIIECTBO,
pa3INyaroT YEThIPE arperaTHbIX COCTOSIHUSL. ... ...

. Pa3nuuaroT 1Ba COCTOSTHUS TBEPIBIX BEILIECTB. ..

. Kpucrannuueckoe cocTosiHue XapakTepusyercs ...

. B otnirame ot kpuctammyeckux aMopgHbIC BEIIECTRA. ..

. AnoTponueil Ha3bpIBaloT. .

. PacTBOpBI, IpoBOASIIINE SIEKTPUISCKUN TOK, Ha3bIBAKOTCHL. ... ...

. [IpuBeuTe MpUMEPHI ANEKTPOIUTOB U HEAIEKTPOIUTOB.

. [Tox ANEeKTPOAUTUYECKON TUCCOIMAUEe MTOHUMAETCH. . ..

. Uto Takoe ruaponu3 conei?

5. DOU3NKO-XHMHUYECKHUE 3aKOHOMCPHOCTH MPOTCKAHUSA XUMHUYCCKUX peaKL{HfI
. Paznen XHUMUU, Hsyqa}omnﬁ CKOPOCTH U MCXAHU3Mbl XUMHUUCCKHUX peaKHHﬁ, Ha3bIBACTCsA

CKOpOCTh XMMMUYECKOHN PEAaKLIUU — 3TO ...
Ot xakux ¢pakTOpOB HE 3aBUCUT CKOPOCTh XMMHUYECKUX peakluii B pacTBope?
Kaxkne peaknny Ha3bpIBarOTCS SK30TEPMUYECKUMU?

Kaxkue peakuiuu Ha3pIBatOTCA SHAOTEPMUUECKUMU?

Yto Takoe KaTaaus?

Kaxkue BelecTa Ha3bpIBaIOT KaTajiu3aTopaMu?

BemecTBa, 3amemisftomMe CKOPOCTh XMMHUYECKOW peakuuu TPy  MOBBIIIEHUU
TEeMIIepaTypbl, HA3bIBAIOTCH ...

XI/IMI/I'-IGCKI/Ie peaKum/I, HpOTeKaIOHH/Ie B HpOTHBOHOJ’IO)KHBIX HaHpaBJ'IeHI/IﬂX, Ha3bIBAKOT...

6. Baxwneilmune kaaccel Heoprannyeckux coenrHennil. Kimaccudukanus 1 HoMeHKIaTypa

HCOPTaHNYCCKUX BCIICCTB.

43

. Ha xakne ABC I'PYIIIbLI JCTIATCA BEHIECTBA B 3aBUCUMOCTU OT UX XUMHUYCCKOI'O cocraBa?



44. Yto Takoe MpoCTOE BELIECTBO?
45. YTo Tako€e CI0KHOE BELIECTBO?

46. HazoBuTte (pu3mveckrie CBONCTBA, XapaKTEPHBIC JUISI METAJLIOB.
47. HazoBuTe (pu3nuecKre CBOMCTBA, XapaKTEPHBIE JIJI1 HEMETAJLIOB.
48. OxcumaMu Ha3bIBAIOT COCIMHEHMS. . ..

49, ConaMH Ha3BIBAIOTCI COEUHEHNUS. . .

50. Uto Takoe oCHOBaHMS?

51. YTto Takoe KMCIOTHI?

Tema 7. OKUCIHTEILHO-BOCCTAHOBHUTCILHBIC CBOMCTBA TUIIMYHBIX HeMeTa1oB. O0mas
XapaKTEePUCTUKA IJIABHBIX MOATPYII HEMETAIJIOB HA IPUMEPE TaJIOTCHOB.
52. JlaliTe 00IIyI0 XapaKTEPUCTUKY BOJIOPO/IA.
53. CriocoOpl OJTy4eHHE BOJIOPO/Ia B TPOMBIITUICHHOCTH.
54. I'ie npuMeHsI0T BO10poa?
55. KakoBsI puznueckre 1 XUMUYECKHE CBOMCTBA MEPEKUCH BOJopoaa?
56. KakoBsl (hu3ndeckne 1 XUMHYECKHAE CBOMCTBA BOIBI?
57. HazoBuTe ayuioTponHbie Moau(pUKAIMK YTIepo/a.
58. B moarpyriny rajoreHoB BXOJST JIEMEHTHI. . ...
59. [Ipumenenue Gropa B XO35IHCTBEHHOM JCSITCIIBHOCTH YEJIOBEKa.
60. [Ipumenenne xyopa B XO3MCTBEHHOH 1A TEILHOCTH YeIIOBEKa.

Tema 8. BoccraHnoBuTenbHbBIE CBOMCTBA METAIIIOB.
61. K menoyssiM MeTauiaM OTHOCSTCA. . ...
62. CriocoObI IOTy4eHUS IEI0YHBIC METAIIIIOB.
63. K menoyHo3eMenbHbIM METaJIIaM OTHOCSTCSL. ...
64. CriocoObI IOTy4YeHUS IEI0YHO3EMENTbHBIX METAIIIOB.
65. Uem 00yciioBIeHa )KECTKOCTh BOJIbI?
66. KakoBbl XuMHYECKHE CBOMCTBA XpoMa?
67. KakoBbel XuMHYeCKHE CBONCTBA MeIU?
68. Uto BBI 3HAacTE O MIUHKE?
69. Kpucramnoruapar cynspara menu (I1) (MeqHbIi Kymopoc) UMeEeT 1BeT. ..

Tema 9. Knaccuduxariys 1 HOMEHKIATypa OpraHMuecKux coequHeHnit. CTpyKTypHas Teopus —
OCHOBA OPTaHUYECKON XUMUU

70. MaiiTe onpeenieHHe OPraHunIeCcKO XUMHH.

71. Tlepeuncnute HEOOXOAUMBIE PJIEMEHTHI KIacCU(PHUKAIIUU OPTAaHUYECKUX COSTUHEHUH.
72. YTIepoIHbIi CKEJIET MPEICTABIISET COOOI. . ...

73. OyHKIMOHATBHBIE TPYIIHI IPEJICTABISIOT COOOH. ..

74. Uto Takoe aluKINYecKUue COeAMHEHU?

75. Uto Takoe MUKINYECKUE COETUHEHN?

76. Kakue coeuHeHNs Ha3bIBAIOTCS HACKHIIIEHHBIMU?

77. Kaxue coeqHEHN Ha3bIBAIOTCS HEHACHIIIIEHHBIMMU?

78. Uto Takoe yrieBo10po.ibl?

79. Uto Takoe roMonoru?

80. Ko u xorga co3zan TeoOpuro CTPOSHHUSI OPTaHUYECKUX BEIIEeCTB?

81. TlepeuncianTe OCHOBHBIE TIOJIOKEHUS TCOPHH CTPOCHUS OPTAHWYECKUX BEIIECTB.
82. Uto Takoe uzomepus?

Tema 10. YrneBonopozas!

83. Uro Takoe ankaHbl?

84. IIpocTelmmM MpeCcTaBUTEIEM alTKaHOB SIBIISIETCS. . .
85. Ilepeuncanre puznyeckre CBOUCTBA aTKAHOB.

86. UTo Takoe NUKIOAIKAHbI?

87. Ilepeuncianre XMMHUYECKHE CBOWCTBA LIUKIIOATIKAHOB.



88. Uto Takoe ankeHbI?

89. Kakoil TnaBHBIA MNpU3HAK OTJIMYAECT HENpeneIbHbIC YIJIIEBOJAOPOABI OT JAPYTHX
YTJI€BOJOPOAOB?

90. Haubomee oOmuii crmoco6 1abopaTopHOTO MOTYyYEHUs HEMPEAeIbHBIX YIIEeBOAOPOIOB —

91. Yrto Takoe ajKaaueHbl?
92. Uro Takoe aaKuHBI?
93. ApoMaTHYeCKMMH YIJIEBOJAOPOIaMH (apeHaMH ) Ha3bIBAIOT BEIIIECTRA. . ...

Tema 11. Azorconepxaiue coenunenus. Kucinopoacoaepxanimue coeJuHeHUS

94. Yo Takoe ciupThI?

95. dusnyeckue CBOMCTBA OHOATOMHBIX CITUPTOB.

96. /laiiTe XxapaKTepUCTUKY METUIIOBOMY CIIUPTY.

97. IlpuBeauTe MpUMEPHl MHOTOATOMHBIX CITUPTOB.

98. denonamu Ha3bIBAIOT. ...

99. Uro Takoe KapOOHHUIIBHBIC COCTUHEHUS?

100.ITepeuncaute Gpu3MvecKue CBONCTBA KAPOOHMIBHBIX COCTUHCHHM.
101.K kakomy KJ1acCy COCTMHEHUH OTHOCSITCSI MypaBbHHASI U YKCYCHASI KHCIIOTHI?
102.Yto Takoe cioxkHbIC d3(PUPHI?

103.Yto Takoe yrieBoasi?

104.TTepeunciaute GU3NIECKUE U XUMHUYECKUE CBOMCTBA TJIFOKO3bI
105.Yt1o Takoe aMuHBI?

106.Yto Takoe aMUHOKHUCIIOTHI?

Tema 12. Tlonumepsl.
107.Yto Takoe moiaumepsI?
108.Yro Takoe miacTMacchi?
109.Yto0 BBI 3HAETE O MOJIUATHIICHE?
110.Yro BBI 3HaETE O MONUIPOIUIICHE?
111.]Ins1 9ero UCmob3yOT MOJIUCTUPOIT?
112.JInst yero UCMOIB3YIOT MOJUBUHUIXIOPU?
113.TlpuBeauTe nMpuMepPbl CHHTETUIECKUX BOJIOKOH U MX CBOWCTB.
114 Kak nony4aroT HaTypajJbHBIN KaydyK?
115.KakoBbl BakHelne (GU3NIECKUe CBOMCTBA Kayuyka?
116.YT0 BBI 3HAaETE O CHHTETUYECKUX KaydyKax?



