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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 MPEJICTABICHUN O HAy4YHBIX METOJaX MO3HAHUS BELIECTB 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 HaOIIOJeHHEM
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 aHAJIM3€ Pa3InYHbIX 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 HAyKH €CTh pe3yibTaT AJMUTENbHBIX HaOIIOJCHHH,
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 37]0POBbBIO;

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,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUJAX JESATEIbHOCTH;

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, UHTEPECOB U MOTpeOHOCTEeH 00IIecTBa;

6) 9KOJIOrMYECKOr0 BOCIIUTAHHUS:

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

MMOHUMAaHUS TTI00ATBHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATIBHOM CPEbL;

OCO3HaHUs HEOOXOIUMOCTH UCHOIB30BaHUS JOCTHXKEHUNH XUMHHU JUIS PEIICHUs BOIPOCOB
paloOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUITHS JNEUCTBUM, MPUHOCAIIMX BpPEI OKPYKAKIIEW MPUPOIHOM cpene,
YMEHHUSI TMPOTHO3UPOBATH HEOIArONMPHUSATHBIE SKOJOTUYECKHE IOCICACTBUS MPEANPUHUMAESMBIX
JIEHCTBUN U NIPEAOTBPALLATD UX;

HaJU4Usl Pa3BUTOrO DKOJIOTHYECKOTO MBIIIICHUS, SKOJOTMYECKOW KYJIbTYPHI, OIBITA
JEATEIbHOCTH  JKOJIOTMUECKOW  HAINpaBJIECHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS HUMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAJIBLHON MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTHBHO
MPOTUBOCTOATH HUACONIOTHH XeMohoouw;

7) IIEHHOCTH HAYYHOTO MTO3HAHUS:

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

MOHUMaHUS CHenu(UKU XUMHHM KaK HayKd, OCO3HaHUS e€ poiau B (opMHpOBaHHUH
palMoOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IEIOCTHOTO MPEACTABICHHUS 00 OKPYKAIOIIEM
MHpE KaK O €IMHCTBE MPUPOJIbI U YEIIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U pEIlIeHUN
poOJIeM COXpaHEHUs 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,
HYHEPTEeTUYECKOM, 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 HCIIOJIB30BAaTh TMOJydYyaeMble 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 MOJTYYCHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTIAMU;

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 C YYETOM IOIYyY4eHHUS 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.

PaGoyass mnporpamma ydyeOHOro TIpeAMETa MPEAyCMATPUBACT  JIOCTHIKEHHUE
CIEIYIOIIUX TPEIMETHBIX Pe3yJIbTaTOB Ha 0230BOM YpOBHE:

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

2) BHaJieHWE CUCTEMOW XMMHUYECKHUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJAralolne
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 TPYIMa, paJuKall, W30MEpHs, H30MEphl, TOMOJOTHYECKUU psJ, TOMOJIOTH,
YIII€BOIOPOABI, KUCIOPOA- U a30TCOAEpKAIlUe COCIUHEHHs, OMOJOTUYECKH aKTHBHBIE BEIIECTBA
(yrneBojpl, KUpPBI, O€IKH), MOHOMEp, IMOJHUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYISPHBIE
COCIMHEHUS, KpUCTAZIMYECKasl pelleTKa, TUIbBl 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, (AKTOJOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHHH U Oe30MaCHOM HCIIOIb30BaHUH BAKHEHIINX HEOPTAaHUYECKUX U OPTaHUYECKUX
BEILIECTB B OBITY U NPAKTUYECKOH IesSTETbHOCTH YEJI0BEKa;

3) chopMUPOBAaHHOCTH YMEHHUH BBISBIATH XapaKTEPHbIE MPHU3HAKH M B3aMMOCBS3b
W3YYEHHBIX IIOHATUMN, IPUMEHATh COOTBETCTBYIOIINE IIOHATHS IIPA ONMCAHUU CTPOCHHUS U CBOMCTB
HEOPraHMYECKUX W OPraHMYeCKUMX BEIIECTB M UX I[PEBpPALICHUM; BBIBISATH B3aHMMOCBA3b
XUMHUYECKHUX 3HAaHUH C IOHATUAMU U NIPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

4) chopMHPOBAHHOCTH YMEHHH HCIOJIb30BaTh HAMMEHOBAHMUS XMMHUYECKHX COCIMHEHHN
MEXIYHApOJHOIO COI03a TEOPETHYECKOM M MPHUKIAJHOM XMMHUHM M TpPUBHAJIbHBIC Ha3BaHUSA
BOXHEHIINX BEUIECTB (ITHJICH, alleTUIICH, INUUEpUH, (eHom, hopMalbIeru, YKCyCHas KUCIIOTa,
IJIMLMH, YTapHBIW T'a3, YIICKUCIBIA a3, aMMHAK, IallleHasl U3BECThb, HEraleHas U3BeCThb, IUThEBAs
coja M JAPYrux), COCTAaBIATH (HOPMYJIBI HEOPTAaHUYECKUX M OPTaHUYECKUX BEIECTB, YPaBHEHUS
XMMHUYECKHX PEaKLUH, OOBACHATh UX CMBICI; IOATBEPKIATh XapaKTepHbIE XUMHUYECKUE CBOMCTBA
BELIECTB COOTBETCTBYIOLIUMH 3KCIEPUMEHTAMH U 3alIUCAMU YPAaBHEHUN XMMUUYECKUX PEaKLUi;

5) chopMUPOBAaHHOCTb yYMEHUH  YCTaHABIMBATh  MPUHAUIEKHOCTh  HU3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB K ONPEJCIIEHHBIM KjaccaM W IpyNlaM COEAMHEHUH,
XapaKkTepu30BaTh MX COCTaB M BAaXKHEHIINE CBOMCTBA; ONPENEIATh BUIBl XUMHUYECKHX CBS3EU
(KoBaJIeHTHAas!, NOHHAsI, METAJUIMUECKasi, BOJOPOAHAS), TUIIBI KPUCTAITIMYECKUX PELIETOK BEIIECTB;
KJIaccu(puIUpOBaTh XMMUYECKHUE PEaKLIUY;

6) BiIaIeHHE OCHOBHBIMU METOJJaMH HAyYHOI'O ITO3HAHUSI BEILIECTB U XMMHUYECKUX SIBJICHUM
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE);

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

8) chopMUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJIHATh XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HarpeBaHHM, MOJyYEHUE STUJIEHA U H3YyYEHUE €ro
CBOMCTB, KayeCTBEHHbIE PEAKLMU Ha albJETHU[bl, KpPaxMall, YKCYCHYIO KHCIOTY; I€HaTyparlus
OeNKOB IMpH HAarpeBaHWM, LBETHbIE peakUuu OENIKOB; MPOBOAUTH pPEAKIMM HOHHOTO OOMEHa,
OTIpeNieNATh Cpey BOAHBIX pACTBOPOB, KAUECTBEHHBIE peakMi Ha cylb(daT-, KapOOHAT- U XJIOPU-
AQHUOHBI, HA KAaTMOH aMMOHUS; pellaTh SKCIIEPUMEHTAIbHbIE 3adauu Mo TemaMm "Metamnsl" u
"Hemeramnbl") B COOTBETCTBMM C IpaBWJIaMM TEXHUKH O€30MaCHOCTH MpH OOpameHuHu C
BellecTBaMM U JabOpaTOpHBIM O00OpYAOBAaHMEM; MPEACTABIATh PpPE3YJNbTaThl XHUMHUYECKOTO
JKCIIepUMEHTa B (OpMe 3allUCH ypPaBHEHHUH COOTBETCTBYIOILUX peakUuid U (GOpMyIupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

9) chopMUpPOBAaHHOCTH YMEHUS aHAIU3UPOBATH XMMHUUYECKYI0 HMH(POPMAIIHIO, TTOIy4aeMYyIO
U3 pa3HbIX UICTOYHHUKOB (CPEJICTB MaccOBOM MHpopMaIuy, ceTb IHTEpHET U ipyrue);

10) chopMUpOBaHHOCTh yMEHHUH COOJIOAATH MpaBHJIa 3KOJOTMUYECKH LeIecoo0pa3Horo
NOBENEHNUA B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHHsS] CBOErO 3J0POBbSl M
OKpYXKarolled MPUPOJHON CpElbl; yUUTHIBATH OMACHOCTb BO3JEHCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAs CMBICIT TTOKa3aTels MPeIeIbHOM JOMYCTUMON KOHIIEHTpAIUH;

11) nns oOyyaromumxcsi ¢ OrpaHU4eHHBIMU BO3MOXKHOCTSIMU 3/I0POBbs: C(HOPMUPOBAHHOCTD
YMEHHMsI IPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB M 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 TOJIOXKeHHUA. CTPYKTYpHBIE (POPMYIIBI OPraHUYEeCKUX BemiecTB. ['omororus, usomepusi.
XHMHYECKas CBA3b B OPraHNYECKUX COCINHEHUAX - OJIMHAPHBIC U KPATHBIEC CBA3H.

[IpencraBnenue o kiaccupUKAUM OPraHUYECKUX BenlecTB. HoOMeHKIaTypa opraHmuecKux
COEJMHEHUH (cucTeMaTHdecKas) U TPUBHAJIbHbIC HAa3BaHUS Ba)KHEHIINX INpeJCTaBUTENEeH KIIaCcCOB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJBI M3Yy4YEHMS BEILECTB M MX NPEBPAILECHUN: O3HAKOMIICHUE C
o0Opa3LaMu OpraHMYECKHUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOJCHUE U ONHCAHKUE JIEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALIECHUIO
OpPraHUYeCKUX BEILIECTB IIPU HarpeBaHuu (IUIaBJICHUE, OOYTTIMBAaHUE U TOPEHHE).

YriaeBoaopoabl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMH psan. MeraH u 3taH - mpocTeiiue
IPEJCTaBUTENIN AJIKAHOB: (PM3NYECKHE M XMMHUUYECKHE CBOWCTBA (PEaKIMM 3aMEILEeHHs] U TOPEeHHs),
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,
raJloreHUPOBAHUS, TUAPATALUH, OKUCIICHHS U NOJIMMEPHU3aluN ), TOJy4YeHHE U IPUMEHEHHE.

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

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN psAl. ALETUIEH -
OPOCTEHIINKA NPEJCTaBUTENb AJKHMHOB: COCTaB, CTPOEHHE, (PU3MYECKHEe U XMMUYECKHE CBOWCTBA
(peakuuy ruIpUPOBAHUS, FAJIOI€HUPOBAHMS, TUApATALlMM, TOPEHMSI), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MYeCKHME€ U XMMHUYECKHE CBOMCTBa (peakuuu
raJIOT€HUPOBAHUS U HUTPOBAHUS ), IOJIYYEHHUE U IPUMEHEHHE. TOKCUYHOCTh apeHoB. ['eneTnueckas
CBSA3b MEXKIY YIJIEBOJOPOAAMH, IPUHAUICKALIMMHU K Pa3JIMYHBIM KJIACCaM.

[IpupoaHble UCTOUHUKH YTIEBOAOPOAOB. [IpupoaHbIii Ta3 U NONYTHbIE HEQPTSIHBIE Ta3bl.
Hedts 1 ee mpoucxoxaenue. Crocodsl nepepaboTKku He(TH: MeperoHKa, KPeKHHI (TEpMUYECKUH,
KaTaduTHYecKkuil), nuponus. IIpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
U B ObITy. KaMeHHBII yroJib U IPOJYKTHI €ro nepepadoTKy.

DKcrepuMEHTAIbHbIE METOJIbl M3YYEHMs BELECTB M MX MPEBpAIlECHUN: 03HAKOMIIEHUE C
o0Opa3laMu IIacTMacc, KaydyykoB M pe3uHbl, koyekiuuu "Hedts" u "Yromas", mMomenupoBaHue
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 OMHOATOMHBIE CHHUPTHI. METAaHOI M ATAHOJ: CTPOCHME, (PU3UYECKHE HU
XUMHUYECKHE CBOMCTBA (peaklMH C aKTUBHBIMU METajUlaMH, TajloT€HOBOJIOPOJAMHU, TOPEHHE),
puUMeHeHre. BogopoaHble CBs3U MEXy MOJIEKYJIaMU CIUPTOB. [IeficTBHE METaHOIa U 3TaHOJIA Ha
OpraHHU3M YeJIOBeKa.

MHoOroaToMHbI€ CHOUPTHL. ODTWICHTJIMKOIb U TIHUIEPUH: CTpoeHHue, (uznueckue Hu
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METalllaMH, KaueCTBEHHas PEakKIus Ha
MHOrOaTOMHBIe crupThl). JlelicTBue Ha opraHu3Mm denoBeka. l[IpuMeHeHHe TIUIEpUHA U
STUJICHTJIUKOJISL.

@eHoN: CTpOEHHE MOJIEKYJbl, (DU3MYECKHEe M XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue genona.

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



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

OnHOOCHOBHBIE TIpeAeIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHas KHUCIOTHI:
CTpoeHue, GU3NYeCKue U XMMHUYECKHe CBOMCTBA (CBOICTBa, oOLIMe JUIsl Kilacca KUCIOT, peakius
sTepudUKanMM), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHCIOTHl Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOILIEE ACHCTBHE.

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

VYraeBogpl: cocTas, Kiaccu(uKanus yrieBoaoB (MOHO-, TU- U Mosucaxapuisl). I roko3a -
NPOCTEHIINK MOHOCAXapHJ: OCOOCHHOCTH CTPOSHHUS MOJICKYJbl, (PU3HMUECKUE W XUMHUECKHUE
cBOMcTBa (B3auMoneicTBre ¢ TuapokcuaoM Meau(ll), okucienue aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiEeHHME, OpOKEHUE TJIOKO3bl), HAXOXJAECHUE B IPUPOJE, NPUMEHEHHE,
6uonornyeckas ponb. oTocunres. PpyKTO3a KaK U30MEpP IIIHOKO3bI.

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

OKCIEpUMEHTAJIbHBIE METO/Jbl HM3yYEHUS BELIECTB W MX IPEBPALLEHUI: IpPOBEIECHUE,
HaOJI0IeHUE U ONHMCAHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHUPTOB (OKHcIeHHE dTaHojda okcujaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumMopelicTBue riamuepuHa ¢ ruapokcugoM meau(ll)), ampaerunoB (OKMCIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepedbpa(l) u rugpoxcunom menu(ll), B3aumozeiicTBue kpaxmana ¢ HOJIOM),
IPOBE/IEHUE NTPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuernsbie 3anaun.

Bbluuciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Maccbl, oObeMma, KOJIMYecTBa
MCXOJJHOTO BEILIECTBA WJIM MPOAYKTA PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
U3 UCXOJIHBIX BELECTB WM IPOAYKTOB PEAKLIUN).

A3oTcoaep:xane oprauuyeckne CoeANHeHUsl.

AMMHOKHCIIOTBI KaK aM(pOTEpHbIE OpraHudecKue coeinHeHus. Pu3nuecknue 1 XMMUUYECKHe
CBOICTBA aMHMHOKHMCIOT (Ha NpuUMepe TIJuIuHA). buojornyeckoe 3HAUeHHE AMMHOKMCIIOT.
Ilentuaebr.

benku kak mpupoJHBIE BBHICOKOMOJIEKYISIpHbIE coeAuHeHus. [lepBuuHas, BTOpuYHas |
TpPeTUYHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THUIPOJIU3, JIeHATyparus,
KaueCTBEHHBIC PEaKIIMK Ha OCJKHU.

OKcIepUMEHTaIbHbIE METOJbl M3YYEHHUs BELIECTB M UX IpeBpallleHHi: HaOmroneHue u
OINMCAaHNE JIEMOHCTPALMOHHBIX OIBITOB: JI€HATypalus OeJIKOB IIPU HAarpeBaHUU, LIBETHHIE PEAKIIUU
0EIIKOB.

BricokoMonekynsipHble COETUHEHMSI.

OCHOBHBIE TMOHATUS XHMHU BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYpHO€ 3BEHO, CTETIEHb NOJUMEPU3ALNH, CPEIHAS MOoJeKyIsapHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHHN - OJMMEPHU3ALUS U TOJIMKOHICHCALINS.

DKcrepuMEHTAIbHbIE METOJIbl M3YYEeHMs BELECTB M MX MPEBpAIlCHUN: 03HAKOMIIEHUE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeamerHblie CBA3H.

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

OOmiue ecTeCTBEHHO-HAy4YHbIE TMOHATHUA: SBJICHHE, HayudHbIM (akT, rumoresa, 3aKoH,
TEOpHs, aHajiM3, CHHTE3, Kiaccu(ukanus, NEpUOTUYHOCTh, HAOIIOJCHUE, HW3MEpEHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusuka: MaTepus, JHEPIusl, Macca, aToM, dJIEKTPOH, MOJIEKYJIA, SJHEPTeTUUECKUIl YPOBEHbD,
BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, GU3NYECKUE BEIMYUHBI U €AMHULIBI UX
U3MEpEHMUS.



Buonorusi: knerka, opraHusM, Ouocdepa, oOMEH BeLIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BeIIeCTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

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

TexHonorus: nuiieBble MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKAPCTBEHHBIE M KOCMETHUYECKUE Tpenaparbl, MaTepHallbl U3 UCKYCCTBEHHBIX M CHUHTETHUECKHUX
BOJIOKOH.

OO0uasi ¥ HeOpraHM4YecKass XuMHMsl.

XUMHYECKUH 2JIeMEeHT. AToMm. Sapo arToma, H30TONBI. DJIEKTpOHHAs 000JO0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOMTaIH, S-, P-, O- 3memeHThl. OCOOCHHOCTH
pacnpesiefieHusl AJEKTPOHOB IO OpOUTANsIM B aTOMAax AJIEMEHTOB MEPBBIX YETHIPEX IMEPHOJIOB.
DNeKTpOHHAsE KOH(PUTYpAIIHs aTOMOB.

[lepuonnueckuit 3axkoH u Ilepuognueckass cucrema XumMH4eckux ayemeHtoB J[.M.
MenneneeBa. CBs3b MEPUOIUUECKOTO 3aKOHA U [lepronueckoil CUCTEMBbI XUMUYECKUX 3JIEMEHTOB
.M. MengeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 1O TPyIIaM 1
nepuoAaM. 3HauE€HUE MEPUOIUYECKOT0 3aKOHA B PA3BUTHUU HAYKH.

CrpoeHue BemiecTBa. XUMUYECKass CBs3b. BHIbl XUMHUECKOH CBsI3U (KOBaJE€HTHas
HEeNoJIsIpHasl W TMOJISIpHAsi, WOHHAs, MeTaluindeckas). MexaHu3Mbl 0Opa3oBaHHs KOBaJCHTHOMN
XUMUYECKON CBsA3U (OOMEHHBI M JOHOPHO-aKUENTOPHBINM). BomopomHas cBsi3b. BanmeHTHOCTS.
DneKTPOOTpULATENbHOCT. CTeneHb OKUcIeHHs. FIOHbI: KaTHOHBI M AaHUOHBI.

BemectBa MOJEKYJISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THUMBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCHMOCTh CBOMCTBAa BEIIECTB OT THUIMA
KPUCTAJUIMYECKOUN PELIETKH.

[TonsTre o nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOUAHBIE pacTBOPBL. MaccoBasi 10
BELIECTBA B pacTBOpE.

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

Xumuyeckass peakius. Kiaccupukanuss XUMHUECKUX pEakIuil B HEOPTaHUYECKOW U
OpTraHWYECKONW XWMHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBpAIICHUS
SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. OOpaTHMbIE pEaKIMH.
Xumnueckoe paBHoBecue. DakTopbl, BIMAIOIIME HA COCTOSHHE XHWMHUYECKOTO PpPaBHOBECHS.
ITpunnun Jle Hlarense.

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

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKILIUH.

OKCIEPUMEHTAIBHBIE METOJbI M3YYCHHUS BEIIECTB M WX MPEBPAIICHUM: JEMOHCTpAIUs
tabnun "llepuoanueckas cuctema xumuueckux snemeHToB J[.1. MenneneeBa", uzyuenue mojaenei
KPUCTAJUTMYECKUX PEIIETOK, HAOI0/IEHHEe W OMHCAaHUE JIEMOHCTPAIIMOHHBIX W JaOOpPaTOPHBIX
ONBITOB (pa3lIoKEHUE IMEPOKCHIA BOJOPOJA B MPHUCYTCTBHM KaTalu3aTopa, ONpPENEJIEHUE CpEebl
pacTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCATBHOTO HHAMKATOPA, PEaKIMd HOHHOTO OOMeEHa),
MpOBEJICHNE MPaKTHUeCKOoN paboThl "BrusHue pa3nuuHbIX (PaKkTOPOB HA CKOPOCTh XUMHUYECKON
peakuun".

Pacuetnsbie 3agaun.

PacueTs o ypaBHEHUSIM XUMHUYECKHUX PEAKITUNA, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacyeTsbl ¢ UCIOJIb30BAHUEM TOHATHUSA '"'MaccoBasi J0Jis BellecTna"

Heopranuueckasi xummusl.

Hewmerannsl. [lonoxenue Hemeramios B [leproauyeckoit cuctemMme XMMUYECKUX 3JIEMEHTOB
.. MenneneeBa W OCOOCHHOCTH CTpoeHHS aTroMoB. Du3nyeckue CBOWCTBa HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yraeposa).

XWMHYECKHE CBOMCTBA BAXKHEUIUX HEMETALIOB (TaJOTeHOB, cepbl, a3zora, ¢ocdopa,
yriaepoaa U KpeMHHUsI) U UX COCIUHEHHH (OKCHIIOB, KHCIOPOACOACPKAMUX KHUCIOT, BOJIOPOIHBIX



COCTMHECHUN ).

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHU.

Meramnsl. 1lonoxenue merauioB B Ilepuoandeckoil cUCTEME XMMHYECKUX 3JIEMEHTOB
.. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJICKTPOHHBIX 00OJIOYEK aTOMOB MeTayioB. OOImme
¢usnueckue cpoicTBa MeTaiwioB. CIUIaBpl METAUIOB. DJIEKTPOXUMHYECKUN PpsAJ HANPSHKEHUH
METAJIJIOB.

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

OO6m1re ciocoObl oMy4YeHust MeTayuIoB. [IpiMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BCIIECTB M MX [PEBpAILEHUN: H3YUYCHHE
Kojulekuuu "Metamiel U ciuiaBbl', 00pa3lioB HEMETAJJIOB, PELIEHUE SKCIIEPUMEHTAJIBHBIX 3ajad,
HaOJIIOZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX U JIaOOpaTOpPHBIX OIBITOB (B3auMOJeEiCTBHE
TUIPOKCUIA ATIOMUHMS C PACTBOpPaMM KHCIOT U IIEJIOYEH, KaueCTBEHHbIE PEAKIMH HA KATHOHBI
METaJlIOB).

Pacuernsie 3anaun.

PacueTs! Macchl BeljecTBa WM 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Uiu 00bEMY OJTHOTO U3 YJacTBYIOLMX B pEaKLMU BELIECTB, pacueThl Macchl (00beMa,
KOJINYECTBA BEILECTBA) MPOIYKTOB PEAKILIUH, €CIIU OJIHO U3 BEIIECTB UMEET PUMECH.

XuMus ¥ ;Ku3Hb. MexXnpeamMeTHble CBS3HU.

Ponb xumuu B o0ecrieueHUH 3KOJI0rMYECKON, SJHEPreTHUYecKOi U MuIeBoil 6e30macHOCTH,
pa3BUTUU MeAULMHBI. [[OHATHE O HAyYHBIX METOAAaX MTO3HAHMS BEILIECTB U XUMUYECKUX PEaKIUl.

IIpencraBnenus o0 oOOMMX HayyHbIX [PUHLUMIAX IPOMBIIIJICHHOTO IOJyYEHUS
BAKHEHIINX BELICCTB.

YenoBek B MHpE BEIECTB W MaTEpUAOB: BAXKHEHIIME CTPOUTENbHBIE MaTEpUAbI,
KOHCTPYKLIMOHHBIE MaTe€pUasibl, KpacKH, CTEKJIO, KepamHKa, MaTephaybl s 3JEeKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHUs M 3/10pOBbE YEJIOBEKAa: IpaBUia HCIOJb30BAHUS JIEKAPCTBEHHBIX IMPENaparos,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOMN KU3HU.

Peanuszanus MeXnpeaMETHBIX CBsI3€ MpU M3YYEHUM OOLIEH M HEOPraHUYECKONW XMMHH B
11 knacce ocymecTBIsAETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, Tak
Y TIOHATUH, SIBJISIFOIIMXCS CUCTEMHBIMHU JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO1u11e ecTecTBEHHO-HAY4HbIE TOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, Kiaccu(ukamus, MepUOJUYHOCTb, HAONIOJEHHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEpEHUE, SBIICHUE.

®dusuka: marepusi, SHEpPIus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, HMOH, HM30TOII,
pPaMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKHI ypOBEHb, BEILECTBO, TEJIO, O0bEM, arperatHoe
COCTOSTHUE BEILIECTBA, PU3NYECKUE BEIINYNHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

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

I'eorpadus: MuHepanbl, FOpHbIE TOPO/JIbI, TOJE3HbIE HCKOMAeMble, TOIUINBO, PECYPCHI.

TexHonorus: Xxumudeckasi IPOMBIIUIEHHOCTb, METAJIITYPIUsl, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUasos, CEJIbCKOX 0351 CTBEHHOE IIPOU3BOJCTBO, MUIIEBast IIPOMBIIIJIEHHOCTD,
(dapmalieBTUYECKasi MPOMBIIIEHHOCTb, POU3BOCTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



2. CTPYKTYPA YYEBHOI'O ITPEJIMETA

HI/ICHI/IHHI/IHa HU3y4acTCsda B TCUHCHHUE OJHOI'0 CEMECTpaA.

OO0mast TpyA0EMKOCTh TUCIUILTUHBI cocTaBisier 116 yacoB. VX pacnpeneneHue no BuaaM

paboT MpeACTaBICHO B Ta0IHIIE:

Bujbl yueOHBIX 3aHATHH U pad0ThI 00y4ar0IMXCS

TpynoemkocTs Beero,

yac
OO0u1asi TPY10€eMKOCTh Y4eOHOr 0 npeiMera 116
O0bem padoThl 00yYAKOIIMXCSI BO B3AUMOEHCTBUM € 72
npenojaBaresieM 0 BUAaM y4eOHbIX 3aHsATHH (BCero), B T.4.:
JICKITUU 30
71a00paTOPHBIC 3aHATHS 14
[IpakTyeckoe 3aHsTHe/ ceMuHap/ ypok 26
NuuBuyanbHbIN TPOEKT -
CamocrosiTejibHas padoTa 44
IIpome:xkyTouHas arrecrauus (4achbl Ha AU depeHIMPOBAHHBII 2

3a4eT)

KOHchILTaIIHH nmepea IK3aMCHOM

IIpomeskyTouHas arrecTaums

auddepeHUPOBAHHBIH
3auyer




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

Buabl yueoHo# padoThl

Pabora BoO

B3aNMOJEHCTBHH C

=
npenojgaBareiaeM * e
Home = DopMBI TEKYLIET0 KOHTPOJIS
p HaumeHoBaHHe Pa3/iesioB, TeM = s o So| s p yi p
npeAMeTHOro S = 28| ES (HaHMeHOBaHHUe OLIEHOYHOTO
Copaepxxanne yue0HOr0 MaTepHuaJia 5 a 5 o F | T
pe3yjabrara o S - Se| 8 cpeacTBa)
= = = = | 3
= 2 o =N -
< S © Z & o]
g €5 |25 ¢
=
= =
Tema 1. OcHOBHBIE TOHATHUS U 3aKOHBI XUMUHU 2 Jlexuus-gucKyccus
1), 3), 6), 9 1. Hayunsle meTonbl IMO3HAHUSA OKPYXKAKOLIETO YceTHBI onpoc
10),11) MHUpa U UX HUCIIOJIb30BaHUE. Poiib skcriepuMeHTa u
TEOpUH B TMO3HAHWU XUMUU. MopaenupoBaHue
XUMHUYECKHX MPOLIECCOB.
2. OCHOBHbBIE IOHSTHS XUMHH.
3. OCHOBHBIE TIOJIOKEHUS ATOMHO-MOJIEKYJISIPHON
TEOPHH.
4.BozneiicTBre XMMMUYECKUX BELIECTB HA 370POBbE
YEJIOBEKA M OKPYXKAIOIIYIO Cpeny.
JlaboparopHast pabota Nel. Texunuka 2 BrinosiHeHue 3axanuii Ha
0€30MMacHOCTH U OCHOBHBIE MTpaBuiia pabOTHI B naboparopHoii padore.
XMUMHUYECKOH JJabOpaTOpUH.
CamocrosTenbHas padboTa 3 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHajIoB
Tewma 2. CtpoeHune aToma ¥ NEPUOJUIECKUI 3aKOH 2
2.),7) 1.AtoMm. CtpoeHue atoma. ATOMHBIE OPOUTAIH. Jlexuus-nuckyccus

H3oTotbl.

2. Pacnipenenienue 3JIEKTPOHOB B aTomax. S-, p-, d-
XAMUYECKHE  DJJIEMEHTHI, UX IIOJO)KEHHE B
MIEPUOUYECKON CUCTEME.

3. [Ilepuoguueckuid 3aKOH W MEPHOIUYECKAs

VYeTHbII onpoc




NPeIMETHOTr 0
pe3yJbTara

Homep

HanmMeHoBaHue pa3aesioB, TeM
Copaeprxanue yue0HOro MaTepuaJia

Buabl yueOHO0# padoThI

Paodora BO

B3aHMO/I€iiCTBHH C
npenonaBaTeﬂenl*

Jlekuu, yac

JlaGopaTopHbie
padoThl, Yac

IIpakTuyeckue

3aHATHUA, YAC

CamocTosTeabHas

pa6ora

@DopMBbI TEKYIIEr0 KOHTPOJIS
(HauMeHOBaHUeE OLIEHOYHOT 0
cpeacTBa)

cucrema XUMHYECKUX AJIEMEHTOB ..
Menneneesa.

[IpakTnueckast padora Nel. CrtpoeHue aroma u
nepuoauMyeckuii  3akoH.  MomsipHas  Macca.
Xumuueckuit sneMeHT. Atom. CTpoeHue aroma.
AToMHBIe opOuTanu. M30TomnsI.

Pacnipenenenue >neKTpoHOB B aTomax. S-, p-, d-
XUMHMUYECKHE  DJJIEMEHTHI, HUX IIOJOXEHHE B
IIEPUOTUYECKON CHCTEME.

[Tepuoanuecknii 3aK0H ¥ EPUOAUUYECKAS CUCTEMA
xumudeckux demenToB .M. Meneneena.

CobecenoBanue

CaMocTrosTenbHas pa60Ta

CaMocTosATENbHOE U3YUYEHNE
y4eOHBIX MaTepHaJioB

2), 5)

Tema3. XumMuueckas CBI3b.

1. Xumudeckas cBsI3b. BaJIeHTHOCTS.

2. MonHas cBA3b.

3. KoBaneHTHas CBS3b.

4. MeTtannudeckas CBSI3b.

5. MexXMONeKyIsIpHbIE B3aUMOICHCTBUS.
6. BogopoaHas cBsi3b.

Jlexuus-nuckyccus
VYeTHbII onpoc

[TpakTuyeckas pabora Ne2Xumudeckas CBA3b.
XumMmnueckas cBsa3b. BamenTHocTh. MloHHAS CBA3b.
KoBanentnas cBa3p. MeTainueckas CBI3b.

CobecenoBanue




Buabl yueOHO0# padoThI

Paodora BO

B3aHMO/I€iiCTBHH C

=]
npemnoaaBartejieM & g
Home = DopMbI TEKYLIEr0 KOHTPOJIA
p HaumeHnoBaHue pas/iesioB, TeM o 2o So| ss P yi p
npeAMeTHOro 8 = 2 s 5 (HaMMeHOBaHUe OLIEHOYHOTO
Copaeprxanue yue0HOro MaTepuaJia = - o T B8
pe3yJbTara < S - S| ES Cpe/cTBa)
= ; ﬁ = = =)
) S S 2 | =
é =l S 2| ©
=
= =°
MeKMOJIEKYIISIpPHBIE B3AUMOAECHCTBUS.
Bonoponnas cBs3b.
CamocrosiTenbHas paboTa 3 CamocrosiTenbHOE U3yUECHHE
y4eOHBIX MaTepHaJloB
Tema 4. BemectBo. 2 Jleknus-nuckyccus
2),8 i
), 8) 1. CocTosiHUE BelecTBA. Y CTHBII OMpoC
2. Dusuko-XMMHUYECKas TEOpHs  PACTBOPOB
3JIEKTPOJIUTOB U HEDJIEKTPOJIUTOB.
3. CnocoObl BbIpa)XKeHHs] KOHIEHTpaluu (cocTaBa)
pacTBOpOB.
4, DNEKTPOITHUTHI u ANEKTPOIUTUYECKAS
Jccolranus.
5. 'maponus coneil.
6. XWUMHUYECKHME MCTOYHUKH  DJIEKTPUUYECKOMN
SHEPrUU. DNEKTPOJAHBIE MOTCHIUATIBI.
7. DneKTpoaus.
[TpakTryeckas padora Ne3.Bemectso. 4 CobecenoBanue

Cocrossuue  BemectBa.  DU3MKO-XUMHUYECKAS
TEOpUst pacTBOpOB AIEKTPOIUTOB u
HEAJIEKTPOJIUTOB. Crnioco0sl BBIPAYKEHUS
KOHIIEHTpaluu (COCTaBa) pacTBOPOB.

DNEKTPOIUTHI u AIIEKTPOJIUTUYECKAS
nuccounanys. ['maposns coeil.




Buabl yueOHO0# padoThI

PaGora Bo
B3aHMO/I€iiCTBHH C =
npemnoaaBartejieM & g
Home ) 2 @DopMBI TEKYILIEro KOHTPOJIs
npenMeT}Il)oro Haumenosanue payie.10s, Tem g E 2 E g E E (Hall)/lMeHOBabl,-lu]:e oueﬂoqfloro
Copaeprxanue yue0HOro MaTepuaJia = - o F| 88
pe3yJbTara < S S| ES Cpe/cTBa)
= ® = = = =)
2 | 28 |E&|a
= | §3 |25|°
= = °
XHUMHUYECKUE UCTOYHHUKH IEKTPUUECKOU JHEPTUH.
OneKTpOAHbIE NOTEHIUAIBI. DJIEKTPOJIN3.
CamocrosTenbHas padoTa 3 | CamocTosTENEHOE U3yUCHHE
y4eOHBIX MaTepHajIoB
Tema 5. @U3NKO-XMMHUYECKHE 3aKOHOMEPHOCTH 2 Jlexuus-nuckyccus
7) IIPOTEKAHUs XUMUYECKUX PEAKLIUN YceTHBII onpoc
1. Krnaccuduxamuss  XUMHUYECKHX  peakLUi.
12) Outponus. Katanusz. PaBaoBecue. OOpaTuMocTh.
2. OKHCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKITUH.
ITpakTnyeckas pabora Ned dU3NKO-XUMHUUECKUE 4 CobecenoBanue
3aKOHOMEPHOCTH IIPOTEKAHUS XUMUYECKUX
peakuuii. OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX mpolieccoB. Knaccudukanus
XUMHMUYECKUX peakuuid. DHTponus. Katanms.
PaBnoBecue. O6patumMocTh. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
CamocrosTenbHas padboTa 4 | CaMmocTOATENBHOE U3YUYEHUE
y4eOHBIX MaTepHajIoB
Tema 6.Baxneilmue Ki1accsl HEOPraHUYECKUX 2 Jlexums-nuckyccusi. Y CTHBINA
2),4), 5) coenunenuil. Knaccudukanus 1 HOMEHKIATypa

HCOPraHNYCCKUX BCILICCTB.

1.BemecTaa. [Ipocteie u CJIO>KHBIE.

Kiaccudukanms.

orpoc.




Buabl yueOHO0# padoThI

PaGora Bo
B3aMMOIleﬁCTBHH C =
npemnoaaBartejieM & g
Home ) = DopMbI TEKYLIEr0 KOHTPOJIA
l'lpe;[METl-Il)Ol"O Haumenosanue payie.10s, Tem s E 2 E s E E (Hall)aMenonai’{up:e oueﬂoql:loro
Copaeprxanue yue0HOro MaTepuaJia = - o T B8
pe3yJbTara < S S| ES Cpe/cTBa)
= ® = = = =)
S | 23 |£&| 3
= | §3 |25|°
= =°
2. Oxcuppl.
3. OcHoBanus (THAPOKCH]IBI METAIIIIOB).
4. Kucnotsl.
5. Comm.
JlabopaTtopHas padota Ne2.Ilomydyenue u cBolicTBa 2 BrinonHenue 3aganuii Ha
HEOPraHUYeCKNX COCANHEHUI. naboparopHoil paboTe
CamocrosTenbHas padoTa 4 | CaMmocTOATENBHOE U3YUYEHUE
y4eOHBIX MaTepHallOB
Tema 7.0xucnuTeabHO-BOCCTAHOBUTENIbHbBIE 2 Jlexuus-gucKyccus
2),4,8) CBOMCTBA TUMTMYHBIX HeMeTalIoB. O01Ias VYcTHbIl onpoc
XapaKTEePUCTHKA TJIABHBIX MOATPYII HEMETAIOB
Ha MIpUMEpPE rajoreHoB.
1. Bomopona. Obmias xapakTepucTuka.
2. Boga u nepokcu Bogopoza.
3. Iloarpynna yriiepoaa u KpeMHUA.
4. IToarpymnmna azota u ¢ocdopa.
5. DneMeHTHI MOATrPYIIbl KUCIOPOa.
1. Xumudeckue CBOICTBA raloreHOB
2. [TonyyeHue raJoreHoB
3. [IpuMeHeHue rajoreHoB
[TpakTrueckas pabotaNeb. OKHCIIUTENBHO- 4 CobGecenoBanue
BOCCTAHOBUTEIbHBIE CBOMCTBA TUMTHYHBIX
HemeTaysioB. OOmiasi XapakTepHCTHKa TJIaBHBIX




NPeIMETHOTr 0
pe3yJbTara

Homep

HanmMeHoBaHue pa3aesioB, TeM
Copaeprxanue yue0HOro MaTepuaJia

Buabl yueOHO0# padoThI

Paodora BO

B3aHMO/I€iiCTBHH C
npemnoaaBartejieM &

Jlekuu, yac

JlaGopaTopHbie
padoThl, Yac

IIpakTuyeckue

3aHATHUA, YAC

CamocTosTeabHas

pa6ora

@DopMBbI TEKYIIEr0 KOHTPOJIS
(HauMeHOBaHUeE OLIEHOYHOT 0
cpeacTBa)

MOJATPYII HEMETAUIOB Ha IPHMEpPE TaJOreHOB.
Bogopon. OOmas xapakrepuctuka. Boma wu
nepokcua Bopopoxa. lloarpynmma yrimepoma u
kpemuusi. [loarpynna asora u  docdopa.
DneMeHTHl MOATPYIIEl KUCIOPOIa. XUMHUYECKUE
cBoiicTBa ramoreHoB IlomydyeHue ranoreHos
[IpuMeHeHne rajnoreHoB

CaMocTrosTenbHas pa60Ta

CaMocTosATENbHOE U3YUYEHNE
y4eOHBIX MaTepHaJloB

2), 8)

Tema 8. BoccTaHOBUTENLHEBIE CBOMCTBA METAJIOB.

1. CBoiicTBa IIEJTOYHBIX METAJIJIOB.

2. lllenoyno3zeMenbHbIC METAJIIbI.

3.XuMHYeCKHe CBOWCTBA allOMHHHS, Oopa U Jp.
METAJIJIOB.

4. I'naBHBIC MepPEXO0/IHbIE METaJlIbI, UX
XapaKTEPUCTHKA

Jlexuus-nuckyccus
VYeTHbII onpoc

[TpakTuueckas pabora Ne6. BocctaHOBUTENBHBIE
cBoMcTBa MeTaoB. CBOMCTBA ITEIOYHBIX
MetasuioB. lllenouno3emenbHbIe METAIIIBIL.
XWMHYECKUE CBOMCTBA ATFOMUHHUSI, 00pa U JIp.
MeTaioB. I naBHEBIE MNEPCXOAHBIC MCTAJIbLI, KX
XapaKTepUCTHKA.

CobecenoBanue

CamocrosiTenpHas padbora

CaMOCTOSITETLHOE U3YUYCHUE




Homep
NpeMeTHOr0
pe3yabTarTa

HanmMeHoBaHue pa3aesioB, TeM
Copaeprxanue yue0HOro MaTepuaJia

Buabl yueOHO0# padoThI

Paodora BO

B3aHMO/I€iiCTBHH C
HpeﬂOHaBaTeHENl*

Jlekuu, yac

JlaGopaTopHbie
padoThl, Yac

IIpakTuyeckue

3aHATHUA, YAC

CamocTosTeabHas

pa6ora

@DopMBbI TEKYIIEr0 KOHTPOJIS
(HauMeHOBaHUeE OLIEHOYHOT 0
cpeacTBa)

y4eOHBIX MaTepralioB

2),4),5)

Tema 9.Knaccugukanus 1 HOMEHKIATypa
OpraHn4eckux coeanHeHuil. CTpyKTypHas Teopus
— OCHOBA OPTaHUYECKOW XUMHUU

1.Oprannyeckas XUMUS. Knaccudukanus
OPraHUYEeCKUX COCIUHEHUM.

2. HomeHknaTypa opraHMm4ecKux COeIUHEHUHN.

3. Teopus cTpoeHUsI OPTaHUYECKUX COCTUHEHUIA.
4. VI3omepusi OpraHUYeCKUX COCTMHEHUM.

5. XapaKTepucTUKa OPTaHMUECKUX PEaKIIHi.

Jlekuus-nuckyccus
VYcrHblii onpoc

[Ipaktrueckas pabora Ne7. Kmaccudukammss u
HOMEHKJIAaTypa OpPraHUYECKUX COCIMHECHUI.
CTpykTypHas Teopusi — OCHOBAa OpPraHWYECKOH
XUMUH. Knaccugukarus OpPraHUYECKUX
COCIMHEHU. Oprannueckas XUMUS.
Knaccuukanuss ~ opraHMYecKuX  COCTUHEHUH.
Homenkiatypa ~ opraHnyeckux COEIMHEHUI.
Teopus CTpoeHUS OPraHUYECKUX COEIUHEHUM.
N3omepus OPraHUYEeCKHUX COCIMHEHH.
XapaKkTepUCTUKA OPraHUYECKUX PEaKIUi.

CobecenoBanue

CamocrosiTenpHas padbora

CaMOoCTOSITETbHOE U3YUYECHUE
y4eOHBIX MaTepHajIoB




Buabl yueOHO0# padoThI

PaGora Bo
B3aUMOJICHCTBHUH C =
npemnoaaBartejieM & g
Homep HaumeHoBaHuUe pa3/ie/ioB, TeM Q 2o =) % s POpMBI TEKYIIEro KOHTPOIs
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2),4), 8) Tema 10. YraeBoaoposi 3 JIeKIMsI- TUCKYCCHSI
1. AnkaHsbl. YcrHblii onpoc
2. I{uknoankaHsbl.
3. AJIKEHBI.
4. AnxaueHsl.
5. AJKUHBL.
6. ApeHbl.
JlaboparopHass pabota Ne3.DU3UKO-XUMHUYECKUE 4 Brinosinenue 3axanui Ha
CBOWCTBa  TIPEACNIBHBIX M HENpeIeIbHBIX nabopaTopHO# pabdoTe.
yII€BOJOPOIOB.
JlabopaTopHas pabota Ned.Du3znko-XUMUYECKHE
CBOMCTBA MPOU3BOJHBIX YIJI€BOJA0POJIOB.
CamocrosTenbHas padboTa 5 | CamocTosiTenbHOE U3YUEHHE
y4eOHBIX MaTepHAJIOB
Tewma 11. AzoTcoaepxariue COeTMHECHHUS. 4 Jlekuus-nuckyccus
2),4,8) Kucnoponcoaepxaiiue coeTMHEHUs VYcrHbIl onpoc

1. AMUHEL
2. AMUHOKUCIIOTHI.
3. IlenTuapl.
4. benku.
5. CnupThl
6.2Kupsr
7.¥rneBonbl W JIp. KHUCJIOPOJCOAEPKAIINE




Buabl yueOHO0# padoThI

Paodora BO

B3aHMO/I€iiCTBHH C
npemnoaaBartejieM &

=]
<
H z D
ome OpPMbI TEKYLIEro KOHTPOJIs
P HaumeHnoBanue pasjeios, TeM 9 2o |So| 3t P yu P
npeAMeTHOro 8 z = 28| 5 (HaMMeHOBaHUe OLIEHOYHOTO
Coaep:xanune y4eGHOro MaTepualia 5 - o 57| 38
pe3yJbTara < S - S| ES Cpe/cTBa)
= ; ﬁ = = =)
i S\ 2 =F| =
é =l S 2| ©
=
= =°
COEJIMHEHUSI.
JIaboparopHas padota Ne5. AzoTcoaepkariue 2 BrinosiHeHue 3aganui Ha
OpraHUYECKUE COCTMHECHUSI. nabopaTopHo# paboTe
CamocrosrenbHas pabora 5 | CamocTosTENbHOE U3yUEHHE
y4eOHBIX MaTepUaOB.
Tema 12. ITonumepsr. 4 Jlexuus-nuckyccus
1. ITonumepst. VYeTHbII onpoc
2. Ilnmactmaccsl.
3. Bonokna.
4. Kayuyku.
JlaboparopHast pabota Ne6. DPUIUKO-XUMHUUYECKUE 4 Brinosinenue 3axanui Ha
CBOICTBAa OMOOPTAHMYECKUX COSTUHEHUHN. nabopaTopHoO# paboTe
JIaGoparopnast pabota Ne7.Du3HKO-XHMHUYECKUE
CBOMCTBA BBICOKOMOJIEKYJISIPHBIX CHHTETHYECKHUX
COEIMHEHU.
CamocrosTenbHas padboTa 4 | CaMmocTOATENBHOE U3YUEHUE
y4eOHBIX MaTepHajIoB
UTOro | 30 14 26 44




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

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

@opMBbI M KPUTEPHH TeKYyIIero KOHTPOJIS YCIIeBAeMOCTH
(TexHosIorMYecKkas kapTa A cryreaTtoB OUHOU ®OPMbI OBYUEHMUSA)

@opMBbI TEKYIIET0 KOHTPOJIS KonmuecTro KonuuecTro 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 3aHITUIX, 12 2,5 30
YCTHBIA OIIPOC
100 6as10B

Ikana oueHKN pe3yJabTATOB OCBOCHHS Y4eOHOr0 nmpeamMera, cGopMUpPOBAHHOCTH

pe3yabTaToB 00y4YeHust

®DopMa NPoOBeICHUA YcaoBus Ikanbl oeHKH
TIPOMEYTOHHOU jlomycka ypopHi IIkana oueHKN YPOBHS OCBOCHMS TUCIHUIIINHbBI
aTTrecTanuu c(opMHUPOBAHHOCTH
pe3yJabTATOB 00yYeHusl
YpoBHeBas 100 100 5-OannpHas mIKana, Henubhep
IKana OampHast | GampHas nmud hepeHmIpoBaHHAS EHITPOBA
OIIEHKH mIKaja, | IIKaja, OIlEHKa/0amt HHast
KOMIETeHIIUH % % OIIEHKA
JuddepeHInpoBaHHBI | IOIyCKAIOTCA | JOMOPOTOBBIA | HIDKe 61 | HIbke 61 | «HEYIOBICTBOPHUTEIBHO» /2 | He 3a4TeHO
3ayer BCE CTYJICHTBI TTOPOTOBEIH 61-85,9 61-69,9 «YIOBJIICTBOPUTEIHHOY / 3 3a4TEHO
(TI0 HAKOIIUTETEHOMY 70-85,9 «xopomioy / 4 3a4TEHO
peiTuHry uim B hopme MOBBILIEHHBIN 86-100 86-100 «OTIIMIHOY / 5 3a4TEHO
NHCbMEHHOTO OTBETA).




5. METOJIWYECKHE YKA3AHUA JUISA OBYYAIOIINXCS ITO OCBOEHHIO
TACIATITAHBI

5.1. OOmme MeToaAMYECKHE PEKOMEHJANUM 1O OCBOEHHIO IMCHUILIHHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTUH

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

KonraktHas paboTta MOXeT ObITh ayIUTOPHOHN, BHEAYJAUTOPHOM, a TaK)KEe MPOBOJIUTHCS B
3JICKTPOHHOM WH(MOpPMAIIMOHHO-00pa3oBaTelbHONU cpene yHuBepcutera (gaiee - DHOC). B
CIIy4ae TPOBEJEHUS YacTH KOHTaKTHOH paboTel mo muctmmuimHe B DMMOC (B COOTBETCTBUU C
pacnucaHueM y4eOHBIX 3aHSTHI), TPYAOEMKOCTh KOHTakTHOH pabota B DMOC sKBHBaJICHTHA
ayJIUTOpPHOM pabdoTe.

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

-0aNIbHO-PEUTUHTOBasI TEXHOJIOTHS OI[CHUBAHMUS;

- 9JIEKTPOHHOE O0yUCHUE;

- mpo0eMHOe 00yUYeHHE;

- IPOEKTHOE O0yUYEHHUE;

- pa300p KOHKPETHBIX CUTYaIIUH.

Jnist OLleHKH 3HAHW, YMEHUH, HAaBBIKOB M YPOBHS C(HOPMUPOBAHHOCTH KOMITETEHIIUH TI0
TUCIUIIMHE MPUMEHsIeTCs 0aJUIbHO-PEUTUHTOBAsE CUCTEMa KOHTPOJIS U OLEHKHU YCIEBAEMOCTHU
CTYAEHTOB. B 0CHOBY OasTbHO-PEUTHHIOBON CHCTEMBI TIOJIOKEHBI IIPUHITUIIBI, B COOTBETCTBHHU C
KOTOPBIMU (POPMUPOBAHUE PEUTHHra CTYJEHTA OCYIIECTBISETCS B XOJ€ TEKYLIEro KOHTPOJISI
ycrieBaeMocTH. MakcuManbHOe KoJm4ecTBo 0amioB B cemectpe — 100.

[To wTtoram Tekyiell ycrneBaeMOCTH CTYACHTY MOXKET OBITh BBICTaBJICHA OIEHKA I10
POMEKYTOYHOW aTTECTAllMU B COOTBETCTBUU 3a HAOpaHHBIMHU 3a cemecTp Oaytamu.CTyaeHTam,
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 MPOXOXKIEHUS MPOMEXKYTOYHOM aTTeCTallid BBICTABIIAETCS OLEHKa B
COOTBETCTBUU CO IIKAJION OLEHKU PE3yIbTAaTOB OCBOCHUS TUCIUIINHBI.

PesynabraT 00yuenus cunraercsi ¢(pOpMHUPOBAHHBIM (NOBBIIICHHBIH YPOBEHb), €CIU
TEOPETUUECKOE CO/IepKAHUE Kypca OCBOCHO MOJIHOCTBIO; MPU YCTHBIX COOECeT0BaHUIX CTYACHT
UCUEPIIBIBAIOILE, TOCIIEI0BATENbHO, YETKO U JIOTHYECKU CTPOMHO M3J1araeT yueOHbI MaTepua;
CBOOOJHO CHpaBIIFETCS C 3aJayaMy, BOIpPOCAaMH M JPYrUMH BUAAMM 3aJaHUN, TpeOYyrOIUX
IIPUMEHEHHUS 3HaHWM, HCIIOJIb3YET B OTBETE JONOJHUTENBHBIN MaTEpUa; BCE IPELyCMOTPEHHbBIE
paboueil yuyeOHOI mMporpaMMoi 3aJaHMsl BBIOJHEHbl B COOTBETCTBUU C YCTaHOBJIECHHBIMU
TpeOOBaHUSAMH, CTYACHT CIOCOOCH aHAJIW3UPOBATh IOJIyUYEHHBIE pE3yJbTAThl, MPOSBISIET
CaMOCTOSITENIbHOCTh IIPU BBIMOJHEHUU 33JaHUN, KaueCTBO HX BBIMOJHEHMSI OLICHEHO YHCIIOM
6amtoB ot 86 nmo 100, 94TO COOTBETCTBYET MOBBILIEHHOMY YPOBHIO C(HOPMHPOBAHHOCTH
pe3yabTaTOB OOYUEHHS.

PesyabraTr 00yueHusi cuuraercs c(OPpMHMPOBAHHBIM (IIOPOTrOBbIN YPOBEHB), €CIIH
TEOPETUUECKOE CO/IepKaHUe Kypca OCBOCHO MOJTHOCTBIO; MPU YCTHBIX COOECeIOBAHUAX CTYIEHT
MOCJIEI0BATENbHO, YETKO U JIOTHYECKH CTPOMHO M3/araeT y4eOHbI MaTepuall; CIpaBlseTcs C
3aJjayaMy, BOMPOCAMM W JAPYTUMHU BUAAMU 3aJaHUM, TpeOyOIIMX NpPUMEHEHUs 3HaHUM; Bce
IpeIyCMOTpEeHHBbIe paloueil y4eOHOW MmporpamMMmoi 3a7aHus BBINOJHEHBl B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TPEOOBAaHUSMH, CTYIEHT CIIOCOOEH aHAJIM3UPOBATh MOJyYEHHBIE PE3YyIbTaThl;
IIPOSIBIISIET CAMOCTOATEIBHOCTD IIPY BBINOJIHEHUH 33JJaHUM, KaU€CTBO UX BBIIIOJIHEHUS OLIEHEHO
yucioM O6amoB oT 61 g0 85,9, 4TO COOTBETCTBYET MOPOTrOBOMY YPOBHIO C(POPMHPOBAHHOCTHU
pe3yIbTaToOB OOyUEHHUS.

PesyabTraTr o00ydeHusi cumTaercsi Hec()OPMUPOBAHHBIM, €CIM CTYJIEHT IIpH
BBINOJIHEHUH 3aJaHUi HE JIEMOHCTPUpPYET 3HaHUM y4eOHOro marepuaia, JOMyCKaeT OUIMOKH,
HEYBEpEHHO, C OOJBIIMMM 3aTPYIHEHUSMHU BBIIOJHSET 3aJaHusl, HE JIEMOHCTPHUpYET



H€O6XOI[I/IMBIX YMCHHﬁ, Ka4e€CTBO BbIITOJIHCHHBIX 3aIIaHI/Iﬁ HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUSM, KAYECTBO MX BBIMIOJIHEHHSI OLIEHEHO YHCIOM 0aJuIoB HUKE 61, YTO COOTBETCTBYET
JIONIOPOTOBOMY YPOBHIO.

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

JIeKIMOHHBI KypC IpEANoJiaracT CUCTEMAaTHU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX
BOIPOCOB TEMAaTHYECKOI0 IJJaHa. B Xoje JEeKUMOHHBIX 3aHATUH pacKpblBaOTCs 0a3oBbIe
BOMPOCHI B paMKax KaKAOH TeMbl TUCHMIUIMHBL OOO03HAYarOTCS KIIIOUEBBIE ACHEKTHI TEM, a
TaKXKe JeJaroTcsd aKIEeHTbl Ha HauboJiee CIIOKHBIE M Ba)KHbIE IOJIOKEHUS H3y4aeMoro
MaTepuaia. Marepuaibl JEKIUI ABISIOTCS ONOPHOM OCHOBOM /1JIsl TOATOTOBKH O0ydaronmuxcs K
IPAaKTUYECKUM 3aHATUSAMH BBIIOJHEHHUS 3aJaHMi CaMOCTOSITEIbHOM paboThl, a TaKxke K
MEPOIIPUATHUAM TEKYIIEr0 KOHTPOJISL YCIEBAEMOCTH M IIPOMEKYTOYHOM arTecTalliu I10
JUCLIUILINHE.

B Xxoze JeKIMOHHBIX 3aHATUH HEOOXOAMMO BECTH KOHCIEKTHPOBAHHE Y4eOHOTO
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.
[Tpu oreHUBaHUY JIAOOPATOPHBIX PA0OT YUYUTHIBACTCS CIICTYIOIIEE:
— Ka4eCTBO BBIMOJIHEHUS SKCIECPUMECHTAIBHO-TIPAKTUYECKOW YacTH pabOThl M CTENEHb
COOTBETCTBUS Pe3yIbTaTOB PAOOTHI 33JAHHBIM TPEOOBAHUSM;
— KadecTBO OOPMIICHHUS OTUETA IO paboTE;
— KayecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MIPH 3aIUTE PAOOTHI

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
aTTeCcTallui MO MW3y4aeMoW JUCHMIUIMHE. Pe3ynbTaThl 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 NPOHMJAECHHOM TeMe, a TaKKe H3y4eHHE pPEKOMEHAYEMOH
JIUTEpaTypsl, IPEACTaBICHHOMN B Paznene 6.

B npornecce camocrosiTenbHOM pabOThl MPU U3YYEHUU JHUCHUIUIMHBI CTYJIEHTBl 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 DIEKTPOHHOUN MHGOPMAIIMOHHO-00pa3oBaTenbHOU cpeae yHuBepcurera (DMOC)
U 2JeKTpoHHOU Oubmnoreunoir cucreme (OBC), rae B IMEKTPOHHOM BHJE PACIONIAraroTCs
yueOHble U Y4eOHO-METOAMYECKHE MaTepHalibl, KOTOpPble MOTYT OBbITh HCIOJIb30BAaHbI MJIs
CaMOCTOSITENIbHOW PaOOThI PU U3YUYEHUH JUCLIUTUINHBL.

Jlnst oOyvaroruxcsi o 3a049HONM ¢opMe OOyUeHHsI CaMOCTOATENbHAs padoTa SBIISICTCS
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. mosib3oBateneit. - ISBN 978-5-98281-187-5. - 978-5-16-003706-6. -
TexeT : 2JeKTPOHHBIN.

2. Tapmmn, A. II. OOmas m HeopraHWYecKas XUMHS B CXeMaX, PUCYHKax, TaOIUIax,
XUMHUYECKHX pEaKIUsaX : yded. mocoOue i BY30B IO HEXHMM. HAIMpPaBJICHUSM IMOATOT.
(xBanmuukanus (crenenp) "Oakamasp") / A. Il. Tapmmn. — 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
JoCcTyma: IS aBTopu3. mojib3oBateneid. — ISBN 978-5-16-108333-8. - 978-5-16-015940-9 : 0-00.
— TekcT : 3IeKTpOHHBIN.

3. Endumos, B. . OcHoBBI 001Iel XuMuH : y4ed. mocodue s BYy30B 10 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 ob6pamenus: 06.02.2021). - Pexxum pocrtyma: amns
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. KonapatseBa. - Xenesnoropck : ®I'BOY BO Cubupckas mnokapHo-
crmacarenpHasg  akagemus ITIC MUC  Poccum, 2022. - 159 ¢ - URL:
https://znanium.com/read?id=400983 (mata oGpamienus: 29.08.2023). — Pexxum pocTyma: s
aBTOPU3. NIOJIB30BATENEH. - TEKCT : AIEKTPOHHBIN.

5. MapreiHoBa, T. B. Heopranuueckas xumus : yyeOnuk / T. B. MapteiHoBa, 1. .
Cymnonwnnxkasi, 10. C. Areesa. - 2-e u3n., ucnp. u nom. - Mocksa : UH®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. mocodue / W. JI. 3pikoBa, JI. B. Haitmymaa, M. I1. TIpokymikuaa, O. 1O.
[lep6akoBa. - KpacHospck : Cubupckuit denepanbubiii ynusepcuter, 2021. - 180 c. - URL:
https://znanium.com/read?1d=432839 (mara oOpamienus: 29.08.2023). — Pexum noctymna: ajs
aBTOpH3. noss3oBarenei. — ISBN 978-5-7638-4490-0. — Tekcr : 27€KTPOHHBIH.

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

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

2. Webelements : oOHJIaliH CHpPaBOYHUK XUMHYECKHX 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 : 3JCKTPOHHBIH.
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 M 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 : 3ACKTPOHHBIIA.

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-Onbnuoreunas cucrema Jlanp : caiit / OO0 "ObC JIAHB".
Mocksa, 2011 - . - URL: https://e.lanbook.com/ (nara oOpamienus: 03.08.2023). - Pexum
JOCTYTIA: JIUIsl aBTOPU3. TOJIb30BaTelNel. - TeKCT : 3JICKTPOHHBIA.

12. Webelements [DnekTpoHHBIH pecypc] : OHIAWH CHPAaBOYHUK XHUMHUYECKHUX
3J7IeMEHTOB. - Pexxum noctyna: http://webelements.narod.ru/. - 3aru. ¢ sxpana.

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

14. XuMmusi W KU3Hb [DNEKTPOHHBIM pecypc] : KypHaln. - Pexum npocryma:
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. ONeKTpOHHO-0MOIMOTeYHast cucteMa Znanium.com [DJIeKTPOHHBIM pecypc]. -
Pexxum nmoctyna: http://znanium.com/. - 3aru. ¢ skpaHa.

6.3. [IporpamMHoe obecnieyenne

Nudopmannmonnoe obecrneuenne yueOHOTO mporiecca mo JUCIHUTUIINHE OCYIIECTBIISETCS C
MCIIOJIb30BAaHUEM CIIEAYIONIEr0 MPOTPAaMMHOIO oOecreueHus: (JUIEH3UOHHOTO M CBOOOJHO
pacmpocTpaHseMOro), B TOM YHCJI€ OT€YECTBEHHOTO IPOM3BOJICTBA.

Ne HanmMmeHoBaHHne YcaoBus gocryna
n/n
1 Microsoft Windows 13 BHYTPEHHEH CeTH yHUBEpCcUTeTa (JIMIICH3MOHHBIH TOTOBOP)
2 MicrosoftOfficeProfessionalPlus W3 BHYTPEHHEW CETH YHUBEPCUTETA (JIMIIEH3MOHHBIN IOTOBOP)
3 Koncynprantllntoc 13 BHYTPEHHEH CEeTH YHUBEpCHUTETA (JIMIIEH3NOHHBIN T0TOBOD)
4 C10 MOODLE U3 J11000# TOUKH, B KOTOPOW UMeeTCs IOCTYI K ceTu VIHTepHeT
(JIMTIEH3MOHHBII JOTOBOP)



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 OCYHIECTBJIIEHUA OBPA3ZOBATEJIBHOI'O ITPOLECCA 110 YYEBHOMY
INPEJIMETY

CrenanbHble TIOMEIEHHSI TIPEJICTABIIAIOT CO00N ydeOHbIe ayJUTOPUU JJISI TIPOBEICHHS
3aHATUA BCEX BUJOB, MPEAYCMOTPEHHBIX O00pa30BaTENbHON MPOrpaMMON, B TOM YHCIE
TPYNIIOBBIX M WMHIUBUIYaJbHBIX KOHCYJbTALMH, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOH
aTTecTalliy, a TaKKe MMOMEIICHUS JUIsl CaMOCTOATEIbHONU paboThl, MacTepckue U 1abopaTopuu,
OCHAIIIEHHBIE O000pyIOBaHMEM, TEXHHYECKUMH CpeACTBaMH OOydYeHHs M MaTepHajaMu,
YUUTBHIBAIOIIMMH TPeOOBaHUS MEXTYHAPOIHBIX CTAaHAAPTOB.

3aHATUSA JeKUMOHHOI0 THNA. Y4eOHbIC ayAUTOPHH Ui 3aHATHH JIEKIMOHHOTO THIIA
YKOMILUIEKTOBaHbI MEOENbl0 M TEXHMYECKUMHU CpEACTBAMHU OOyuYeHUs, CIYXKAllUMU IS
npelncTaBicHuss y4eOHON  wHpoOpManuu  (CTallMOHAPHBIE WJIM  TEPEHOCHbIE  HAOOPHI
JIEMOHCTPAIIMOHHOTO  000pyZoBaHUs (IIPOCKTOpP, SKpaH, KOMIIBIOTEP/HOYTOYK), Yy4eOHO-
HaTJISIAHBIE TOCOOWS (MpEe3eHTAlMM [0 TeMaM JIEKIUK), OOECIeYUBAIONINE TEMaTUICCKUE
WTIOCTPAINH, COOTBETCTBYIOIINE JAHHON MpOoTrpaMMme TUCIUTUIHHEI.

IIpakTuyeckue 3aHATHA. JI1 NPOBENCHUS MNPAKTHUYECKUX 3aHATUH HCIOJIB3YETCS
yueOHasi ay[uTOpHs, YKOMIUIEKTOBAHHBIM MeOeIbl0 U TEXHHYECKHMMH CpPEICTBAMH OOYYeHWS,
CIy)KallUMU ~ JJIsL  TpeAcTaBlieHUs  y4eOHOW  mH(popmanuu  (MEPEeHOCHOW  Habop
JEMOHCTPALIMOHHOTO 000pYyI0BaHUsl (IPOEKTOP, IKPaH, /HOYTOYK).

JlabopaTopuble palorbl. Jlig npoBedeHHs 1a00paTOpHBIX pPabOT HCHOJIb3YeTCs
yuebHas aymutopusi T-106«KommnekcHas mnaboparopuss XUMUU U MaTepUATOBEICHUSY,
OCHAIIIEHHAs CJIEIYIOMUM 000pynoBanrueM: Mukpockor ,0apeoMeTpsl, 6ropetku (50 mut), Koa0b
(250 wu1), MepHble UWIMHIAPHL, etk (20-25 wi1), OpoOUPKHU, CTEKISHHBIE TPYOKH,
CIHMPTOBKA, TEPMOMETPHI, TEXHUYECKHE BECHI C pa3HOBECAMH, IITATUB, XUMHUYECKHE CTaKaHBI;
pEaKTUBBI,BOsTHAsS OaHs, cekyHnomep,npudop Kumnmna,qamku [lerpu.

IIpome:xxyToyHnast arrecrauusa. {1 NpoBeACHUS IPOMEKYTOYHOM aTTECTAlUU 10
JTUCITUIIMHE UCTIONB3YIOTCS KOMITBIOTEPHBIE KJIACChl, OCHAILIIEHHbIE KOMIIBIOTEPHON TEXHUKOU C
BO3MOXKHOCTBIO TMOJKIIOYEHUSI K ceTH VHTepHeT m obecnedeHHeM JOCTyla B DJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHUBEpPCUTETa W/WIM  ydyeOHble ayJIUTOPHH,
YKOMIUIEKTOBAaHHBIE MEOEIBI0 U TEXHUYECKIMH CPEICTBAMHU O0YUICHUSI.

CamocrosiTeibHasi padora. [lomenieHus A caMOCTOSTENBHOW pabOTBHl OCHAICHBI
KOMITHIOTEPHON TEXHHKOW C BO3MOXXHOCTBIO TOJKITIOUEHUS K ceTH «MHTepHeT» W JOCTYNoOM K
AJIEKTPOHHON HH(OPMallMOHHO-00pa3oBaTeabHON cpefe yHuBepcutera. [l opraHuzanuu
CaMOCTOSITENIbHON pabOThI 00yUaIOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA;

oubnuoTexka (Meauasasl), UWMeEIIas MecTa g O0ydYaroIMXcs, OCHAIICHHBIC
KOMITbIOTEPAMH C JIOCTYTIOM K 0a3aM JaHHBIX U ceTu MHTepHerT.

DJIeKTPOHHAS HH(POPMANIMOHHO-00pa3oBaTeIbHAA cpena YHUBepCHTeTa
(AN OC).KaxpliiodbyuaroniniicaBTedeHueBceronepruoaao0yueHus100ecredeHnHANBU Ty albHbIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K JJIEKTPOHHOW WH(POPMAIIMOHHO-00pa30BaTeIbHON —Cpene
yausepcureta (QMOC) http://sdo.tolgas.ru/ u3 mo60ii TOUKH, B KOTOPOW HMMeeTcs JOCTYN K
MH(OPMALIMOHHO-TEICKOMMYHUKAIIMOHHOM ~ cetn  "VIHTepHeTr", Kak Ha  TEppUTOPUU
YHHUBEPCHUTETA, TaK U BHE €€.



8. OCOBEHHOCTHU OPTAHM3ALIMMA OBYYEHHUA A JULI C
OT'PAHUYEHHBIMHU BO3MOXKHOCTAMMU 31I0POBbs 1 UHBAJINIOB

[Tpu HeoOxoanMocTH pabodas mporpamMma MOXKET ObITh aJalTHpOBaHa s oOecreyeHus
00pa30BaTeNbHOI0 IPOLECCa MHBAJIMOB U JIUL C OTPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3710POBbsI, B
TOM 4YHCJIE s JAUCTAaHLMOHHOrO o0ydeHus. st atoro TpeGyercsl 3asBIE€HUE CTyAEHTa (ero
3aKOHHOT'O IIPEJICTABUTENSA) U 3aKIIOUYEHUE IICHMXOJIOrO-MEAMKO-TIEarornuyecko KOMHCCHUU
(IIMIIK).

K npenMeTHbIM pe3ysibTaTaM OCBOEHUS! IUCLUIUIMHBI TOIIOJHUTENBHO OTHOCATCS:

1) 11t citenbIX, CIa0OBUIAIIMX 00YYaAOIINXCS:

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

2) A TIIyXHX, C1a00CbIIIAIINX, TO3AHOOMIOXIINX 00YyYarOIUXCs:

- c(hOpPMHUPOBAaHHOCTb W PAa3BUTUE OCHOBHBIX BHUJIOB pEYEBOH JEATEIHHOCTH
00yYaroIuXCcsl - CIyXO3PUTEIBHOIO BOCHPUATHS (C MCIIOJIB30BAaHUEM CIIyXOBBIX allllapaToB U
(um) KOXJIeapHbIX UMILIAHTOB), TOBOPEHUS, UYTEHUS, IUCbMA,

3) 11t 00y4JaroLIMXCs C PacCTPOMCTBAMU ayTUCTUYECKOIO CIIEKTpa:

-OBJIaJICHHE OCHOBHBIMHU CTHJIMCTUYECKHMHU PECypCaMi JEKCHKH M (DPa3eojoruu s3bIKa,
OCHOBHBIMM HOPMaMH JIMTEPAaTYpPHOI'O $3blKa, HOPMaMM pEYEBOr0 STHKETa; NPHOOpEeTeHHE
ONbITa MX MCIOJb30BAaHUS B PEUYEBOM U aIbTEPHATUBHON KOMMYHUKATHBHOH IPAKTUKE IPU
CO3JIaHUM YCTHBIX, MMCbMEHHBIX, aIbTEPHATUBHBIX BBHICKA3bIBAHUHN; CTPEMJICHHE K BO3MO>KHOCTH
BBIPa3UTh COOCTBEHHBIE MBICIH U YYBCTBa, 0003HAYUTh COOCTBEHHYIO TIO3HIIUIO.

B cinyyae HE0OXOOUMOCTH, OOydYalOUIMMCS W3 4YHCIAa JIMI C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOpOBBsl (110 3asBJICHHUIO OOYYAIOIIErocs) a JUisi WHBAIHJIOB TakkKe B
COOTBETCTBUH C WHJIMBUAYAJILHOU MPOrpaMMOM peadMIUTAIIM WHBAIKIA, MOTYT IpeIIaraTbCs
CJIEAYIOIINE BApPHAHTHI BOCHPUATHS ydyeOHOW HMH(OpMAIMK C Y4eTOM WX HWHAWBUIYAIbHBIX
NCUXO(PHU3UUECKUX OCOOCHHOCTEH, B TOM YHCJIC C MPUMCHEHUEM DIICKTPOHHOTO OOyuYeHHs U
JTUCTAaHIIMOHHEBIX TEXHOJIOTHH:

- Ui JUI] C HapyIICHUSMH 3PCHUS: B MEYaTHOW (OpPME YBEIMUYCHHBIM MIPUPTOM; B
dbopMe 3IEeKTPOHHOTO JOKYMeHTa; B ¢opme ayauodaina (mepeBo] yuyeOHbIX MaTepuaioB B
aynmuodopmar); B medaTHOW (opme Ha s3bike bpaiins; WHIUBUAYyanbHbIE KOHCYIBTAIUU C
IMPUBJICYHCHUEM TPI(l)J'IOC}’p)IOHGpGBO}ILH/IKa; HHAWBUAYAJIbHBIC 3a1aHUA U KOHCYJIbTallluH.

- N JUI ¢ HapyIIEHUsSMU CcIyxa: B TedatHoil ¢dopme; B (opme 3IEKTPOHHOTO
JOKYMCHTA, BUACOMATCpHahbI C CY6TI/ITpaMI/I; HHIWBHUAYAJIbHBIC KOHCYJIbTallUN C IPUBJICUCHUEM
CypAOTNEpPEeBOIUNKA; MHAUBHUIyalbHBIE 3a/IaHUSI U KOHCYJIbTAIIUU.

- JJId JdL ¢ HapyICHHAMHA OIIOPHO-ABUIATCIBHOIO aririapara: B ne4yaTHOU (1)0pMe; B
dbopMe SIEKTPOHHOTO MOKyMeHTa; B Qopme aynuodaiina; WHANBUAyaIbHbIE 3aJaHUS H
KOHCYJIbTallhH.



9. OLIEHOYHBIE MATEPHAJIBI (®OHJ] OLIEHOYHBIX CPEJICTB) JJIst
MPOMEKYTOYHOM ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTEepHAJIbI 1JISl TEKYHICI'0 KOHTPOJIA YCIIEBA€EMOCTHU

9.1.1. TunoBble 3aJaHNs VIS IPAKTHYECKUX 3aHATHH (TeMbI cobeceJ0BaAHUA)

Tema: CtpoeHue aToma ¥ IEPUOANIECCKUIN 3aKOH

1.AtoMm. Ctpoenue aroma. ATomHble OpOuTaIu. V30TOMBI.

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

3. [Ilepuomuueckuii 3aKOH M TMEPHOJUYECKas CHUCTEMA XUMHUUYECKUX adnemeHtoB [[.U.
Menpaeneena.

Tema: Xumnueckast CBI3b.

1. XumMunueckas cBsI3b. BaJIeHTHOCTb.

2. NoHHas cBS3b.

3. KoBajieHTHAs CBS3b.

4. MeTannu4yeckas CBS3b.

5. MexXMOJIeKyISIpPHBIE B3aUMOJICHCTBUS.
6. BomopoHas cBs3b.

Tema: Bemectso.

1. CocTosiHHE BeIEeCTBA.

2. OU3UKO-XUMHUYECKasi TEOPUsI PACTBOPOB JIEKTPOJMTOB U HEIJIEKTPOJIUTOB.

3. Cioco0ObI BeIpaKCHHS KOHIIEHTPAIUH (COCTaBa) paCTBOPOB.

4. DIEKTPOJIUTHI M DJIEKTPOJIUTHUECKAS JUCCOLMALIHSL.

5. I'maponus comeil.

6. XUMHUECKHE UCTOUYHUKH JIEKTPUUECKON IHEPTUU. DIEKTPOAHBIC TOTCHIIUAIBI.
7. DNEKTPOIU3.

Tema: OU3NKO-XMMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PeaKIUi
1. Knaccudukanus xumuueckux peakuuid. Outponus. Karanus. PaBHoBecue. O6paTuMocTb.
2. OKUCIINTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINH.

Tema: OKHCIUTENHHO-BOCCTAHOBUTEIIBHEIC CBONCTBA THITMYHBIX HeMeTaJ'IJ'IOB.O6H_Ia$I
XapaKTCPUCTHUKA I'TTABHBIX MOATPYIIT HEMETAIJIOB Ha ITPUMCPE TaJIOTCHOB.

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

. llogrpynmna yriaepona u KpeMHUS.

. [loarpynma a3ota u gpocdopa.

. DJIeMEHTBI OATPYIIIBI KUCIOPOA.
. XMMHYECKHE CBOMCTBA TaJIOTCHOB
. [lonyuyenue ranoreHos

. IlppmeHeHne TajloreHoB

W N = B W=

Tema: BoccTtaHOBUTEIBLHBIE CBOMCTBA METAJLIOB.

1. CBolicTBa MIECIOYHEIX METAJIIIOB.

2. lllenoyHO3eMENbHBIE METAILITBI.

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



Tema: Knaccugukarus 1 HOMEHKJIaTypa OpraHMueCcKuX coeqMHeHUH. CTpyKTypHas TeOpus —
OCHOBA OPTaHUYECKOU XUMUU

1.Oprannyeckas xumus. Kiaccudukanmsi opraHuuecKux CoeauHEHUH.
2. HoMeHkatypa OpraHm4eckux COeIMHEHUH.

3. Teopus cTpoeHHs] OpraHUYECKUX COCTUHEHHUIM.

4. 3omepust OpraHU4eCKUX COCTUHEHUMN.

5. XapakTepuCcTHKa OPraHUYECKUX PEaKiuil.

9.1.2. TunoBble 3a1aHus ISl JJA00OPATOPHBIX PadoT

Jlaboparopnass pabora Ne 1. TexnHuka 0e30macCHOCTH M OCHOBHBIC TIpaBHiia pabOTBI B
XMUMHYECKOH JTabOpaTopuH.

1. U3yunts oOuye npaBuia paboThl B XUMUYECKOH JJAOOPAaTOPHH.

2.03HaKOMHTBCS C TEXHUKOM OE30MAaCHOCTH M MEpaMu TNPEAOCTOPOKHOCTH Tpu padoTe B
XUMHUYECKOH JIaOOpaTOpHUH.

3. 3yunThTeXHUKY Ta00paTOPHBIX paboT U 000pyIOBaHHE

4. O3HaKOMHTBCS C XUMUUYECKON TIOCYI0H U 000PYAOBaHHEM.

5. N3yunTs nipaBuia paboThl ¢ XUMUYECKUMH PEAKTHBAMU

6. I3yunth npuéMbl OKa3zaHHs IEPBOM MOMOUIM [IPU TEPMUUECKUX U XUMUYECKUX 0XKOTaX.

7. Cnenatb BbIBOJIBI 110 paboTe.

JlaGopaTtopnast pabota Ne 2. [TonyueHnue u CBONCTBAa HEOPTaHUYECKUX COCTMHEHUI

1. H3yuuth cBOiCTBa CleAyrOmHUX pasaenoB - Kimaccudukanus ' HOMEHKIATYpa MPOCTBIX H
CIOXHBIX BemiecTB. [lomyuyeHne M XUMHUYECKUE CBOWMCTBA OKCHIOB, OCHOBAHUU, KUCIOT U
COJIeHi.

2. BpimonHuTh 3anaHus, 3anucaTh HAOMIOJEHHS, COCTaBUTh YpPaBHEHHUS pEaKIHii, Ha3BaTh
BEIIIECTBA, CEJIaTh PUCYHKH, 3aTIOJIHUTH TAOJIHILY.

3. Ananu3s pe3ynpTaToB paboThl, (HOPMYIUPOBKA BHIBOJIOB

JlabopatopHasi pabora Ne 3. ®DU3HKO-XMMHUYECKHE CBOWCTBA TPEACTbHBIX U HENPEACITbHBIX
YTJICBOIOPOJIOB.

1. VI3yuuTh Teopuio CTpoeHUsI opraHuyeckux coequHeHuit A.M. byrneposa. Kiaccudukanuro
OpPraHMYeCKHUX  COEAMHEHWH:  aluKiInueckue (Hepa3BETBICHHBbIE, PpA3BETBJICHHBIE) U
IUKIMYECKHE  COENMHEHUs  (WIMLIUKINYECKUE, apOMAaTUYECKUE, TIeTepOLUKINYECKHE).
Homenknarypa opranuyeckux coeanHeHui. OCHOBHbIE (DYHKIMOHANIBHBIE rpynmnbl. M3omepus
OpraHMYecKUX coeAuHeHu. WHAYKTUBHBIH U Me30MepHBIM 3(hdeKTsl 3aMecTuTenei.
Knaccugukanuss ~ opraHndeckux  peakuuid  (peakuuu  3aMelIeHus, [PUCOECIUHEHMS,
AIIMMUHUPOBAHUS;, paJMKaIbHbIE W HMOHHBIE PEAKIMH; HYKJICO(QUIbHBIE M AJIEKTPOPUIbHBIE
peakuuu). AJIKaHbl, aJKEeHbI, aJIKWHBl: HOMEHKJIATypa, W30Mepusi, MoJdydeHue, pu3ndeckue u
XUMHYECKHE CBOWCTBA, IPUMEHEHHE.

2. BbImonHUTH 3a7aHud, 3amucaTh HAOMIOACHHUS, COCTaBUTh YPAaBHEHUS peaklui, Ha3BaTh
BEILIECTBA, CAEIaTh PUCYHKH, 3alI0JIHUTh TaOJIUILY.

3. AHanu3 pe3ynpTaToB paboThl, POPMYINPOBKA BBIBOJIOB.

JlaGopatopHas pabota Ne 4. DU3UKO-XUMHUECKUE CBOMCTBA MPOM3BOIHBIX YTIIEBOJOPOBOJIOB.

1. I3yunTh CTpOEHNE OPraHUUYECKUX COEIUHEHUH, BUIbl OPraHUYECKUX COEAUHEHHUN, OCHOBHBIE
(GyHKIMOHAJIbHBIE TPYNIBl, HX HOMEHKIATypy. M3omepuss OpraHmdyeckux COETUHEHH.
OpnHOaTOMHBIE W MHOTOaTOMHBIE CHUPTHI, (eHOJNIBI: 00IIas XapaKTepUCTHKA, HOMEHKIATypa,
u3oMepusi, moiydyeHue, (pusnueckue M XHMMHUYECKHE CBOMCTBa, mpumeHeHue. KapOoHoBbie
KHCJIOTBI: O0IIasi XapaKTepUCTHKA, HOMEHKJIATypa, W30MEpHs, NOJydeHue, (u3nyeckue u
XUMHYECKHE CBOWCTBA, IPUMEHEHHE.



2. BbIMoNHUTH 3alaHus, 3aMucaTh HAONIONCHUS, COCTABHTHh YPAaBHEHHs pPEaKIHid, Ha3BaTh
BEIIECTBA, CACTATh PUCYHKH, 3aII0JIHUTH TAOIHILY.
3. AHanu3 pe3ynbTaToB paboTHI, POPMYTUPOBKA BEIBOJIOB.

JlaGopaTtopHnast pabota No5. A3oTcoepkaiine OpraHnuecKiue COeTMHEHUS.

1. W3yunTh CBOICTBA a30TCOAEPKALIUX OPraHUUYECKUX COCTUHEHU.

2. BbIMONHUTH 3ajaHud, 3amucaTh HAOJIOAECHUSA, COCTAaBUTh YPAaBHEHMsI peaklUil, Ha3BaTh
BEILIECTBA, CAEIaTh PUCYHKH, 3aII0JTHUTH TaOIHUILy.

3. AHanu3 pe3yapTaToB paboThl, POPMYJINPOBKA BBIBOJIOB.

JlaGopaTopnas pabora Ne 6. ®U3UKO-XUMHUYECKUE CBOMCTBA OMOOPTAaHNYECKUX COSTUHECHUM

1. U3yunth (PHU3UKO-XUMHUYECKHUE CBOWCTBA aMHUHOB M HHUTPOCOCIWHCHUH, aMHHOKHUCIOT M
OCIIKOB.

2. BBINOJIHUTS 3aJ1aHMsl, 3aMucaTh HAOJIIOICHUS, COCTABUTh YPaBHEHHUS PEaKIIHii, HA3BaTh
BEIIECTBA, CACIIATh PUCYHKH, 3aIIOJTHUTE TAOJIHILY.

3. AHanu3 pe3yapTaToB padOThl, POPMYIIUPOBKA BHIBOJIOB.

JlaGopatopHas pabota Ne 7. DU3UKO-XUMHUECKUE CBOICTBA BEICOKOMOJIEKYJISIPHBIX
CHHTCTHYCCKHUX COGI[PIHCHI/Iﬁ.

1. U3y4uTh rpymnmnsl MOJIMMEPOB, IIACTMACC H XUMHUUECKHX BOJIOKOH.

2. BBINOIHUTS 3a/1aHKs, 3aITUCaTh HAOIIOACHNUS, COCTAaBUTh YPaBHEHUS PEaKIfii, Ha3BaTh
BEILIECTBA, CAEIaTh PUCYHKH, 3aII0JHUTH TaOIHUILy.

3. AHanu3 pe3ynpTaToB padboOThl, POPMYINPOBKA BEIBOJIOB.

9.1.3. TunoBbie BONPOCHI VI YCTHOT'O 0IIpoca

1.  ATOMHO-MOJEKYJSpPHOE YYEHHE, €ro 3HAYeHHEe I COBPEMEHHOH XUMHH. ATOMBI U
MoJieKysbl. OTHOCUTENIbHBIE AaTOMHBIE M MOJIEKYJIIPHBIE MAaCCBhI.

2.  Eaununna xonudecTBa BemiecTBa - Moib. Unciao ABoraapo. OTHOCUTENbHAsE MOJIEKYJIISIpHAs
Macca BellecTBa. 3akoH ABoraapo. MomspHbld 00BeM BellecTBA B Tra3000pa3HOM
COCTOSIHUH.

3. Xwumunueckuidd snemeHT. M3otombl. [IpocTeie BemecTBa Kak (opma CymecTBOBaHUS
3JIEMEHTa B CBOOOJHOM COCTOSIHUM. AJIIOTPOIHSL.

4.  CnoxHble BenlecTBa Kak (popma CyIeCTBOBaHMS IEMEHTOB B XUMHUYECKHX COEAMHEHUSX.
3aKOH TOCTOSHCTBAa COCTaBa BeIleCTBA. XHMHYecKass (opMmyia Kak OTpakeHHE 3aKOHa
MIOCTOSIHCTBA COCTaBa.

5. Ilpocreitmme u wuctuHHBIE (GopMynbl BemecTB. CTpyKTypHble (GOpMYNbl. 3aKOH CO-
XpaHEHHUs1 MacChl BEIIECTB.

6.  OcHOBHbIE MOHATHS M BEJIMYMHBI B XMMUYECKOH TepMOJMHAMMKe. BHyTpeHHss sHeprus,
paboTa u SHTaNbNUs cucTeMbl. [1epBbIii 3aKOH TEPMOIMHAMUKH.

Hanpasiienue u npenen npoTeKkaHus MPOLECCOB B U30JUPOBAHHBIX CUCTEMAaX. DHTPOIHI,
sHeprus [ m66ca. BTopoii 3akoH TepMOIMHAMUKA

7.  CKoOpoCTh XMMHYECKOH peakiMM B TOMOTEHHBIX W TE€TEepOTreHHBIX cucTeMmax. BrusHue
pa3aMYHbIX (DaKTOPOB HA CKOPOCTh PEAKLMU B T€TEPOreHHBIX CUCTEMAaX.

8.  ®axTopsl, BIUAIONIME Ha CKOPOCTh PEAKIIMHM B TOMOTEHHBIX, cHUcTeMax. PaccMoTpeTs Ha
npuMepax.

9.  Teopus akTHBaLKHU. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT MPUPO/IbI pearupyrolinx BEIIeCTB
U KaTajau3aTopa.

10. Karanu3s u katanu3aTopbl. MexaHu3M JIeHCTBHSI KaTaln3aTOpPOB.

11. Kunernueckue MnpeacTaBieHUs] 0 XUMUYECKOM paBHOBecuH. OOpaTHMble U HEOOpaTHUMbIE
xumnueckue peakuu. Koncranta xumndeckoro pasHosecus. [Tpunnun Jle [larense,



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.
39.

@DaxTOpHl, BAUSIOLUINE Ha CMEIIEHNE XUMUUYECKOTO PABHOBECHSL.

CoBpeMeHHBbIE MTPEJICTABICHUS O CTpOeHUH aToMa. CTpPOEHUE aTOMHOTO s/Ipa: HYKJIOHBI.
XapaKkTepuCcTUKa COCTOSHHS JJIEKTpOoHa B arome. KBaHTOBbIe uucna, UX (UINUECKUI
CMBICIL.

Atomubie opOutanu (s-p-d-f-opOutanu). [TpuHIMITEI 3amONHEHUST aTOMHBIX OpOHMTANICH:
IPUHLUI HaUMeHblIeH sHepruu, npasuio ['yHaa, 3anper [laynu.

EMKOCTB 3HEpreTH4ecKiX ypOBHEH U MOAYPOBHEH. DIEKTPOHHBIC (POPMYIIBI (TPUMEPHI).
KonnyecTBeHHbIE XapaKTEpPUCTHKM OCHOBHBIX CBOMCTB aTOMOB: SHEpPrusi MOHHU3ALUH,
CPOACTBO K D3JIEKTPOHY, OTHOCHUTEIbHAs 3JIEKTPOOTPULATENBHOCTb M UX H3MEHEHUS B
3aBUCUMOCTH OT IOJIOKEHUS 3JIEeMEHTa B nepuoauueckoi cucreme .M. MenneneeBa (Ha
IIpUMEpax).

Ilepuonnyeckuil 3aKOH W MEpPHOAMUYECKas CUCTEMa B CBETE TEOPUU CTPOCHHSI aTOMOB.
[lepyoguyHOCT, B HM3MEHEHHUU CBOWCTB DJIEMEHTOB (PaJuyCcOB aTOMOB, CTENEHEN
OKHCIICHHS, METAJUIMYECKHX CBOWCTB) KakK CJEJICTBHE IEPUOANYECKOIO H3MEHEHUs
AJIEKTPOHHBIX KOH(HUTypaIHii aTOMOB.

OcCHOBHbIE TUIIBI XHMHYECKOW CBSI3U: MOHHAsA, KOBAJIEGHTHAas W MeTaJulMyeckas. Xa-
PaKTEPUCTUKN XUMUYECKOMN CBS3H.

MexaHu3mbl 00pa30BaHUs HOHHOM M KOBAJIEHTHOW CBsI3M (0000IECTBICHNE HECTTaPEHHBIX
AJEKTPOHOB U JJOHOPHO-aKIENTOPHBIN).

[TonspHOCTH CBSI3U. JJOHOPHO-aKLENTOPHBIM MeXaHU3M 00pa30BaHUsS KOBAJIEHTHON CBS3U.
PaccmoTpeTs Ha npumepax.

[TonsipHOCTB CBSA3U U MOJIAPHOCTH MOJIEKYJI. MeXMOJIEKyJIIpHbIE B3aUMOACHCTBUS.
TBepnoe cocrosiHue BeliecTBa. ATOMHBIE, MOHHBIE U MOJEKYJSPHbIE KPUCTANINYECKUE
pemeTky. CBOMCTBA BELIECTB C Pa3IMYHBIM TUIIOM KPUCTANINYECKOH pEeIIeTKH.
BaneHTHOCTh U CTENEHb OKHUCIIEHUS 3JIEMEHTOB B COEIMHEHHUSAX C Pa3IMUHBIM TUIIOM
XUMUYECKOH CBS3U.

OcCHOBHbIE  TIOJIO)KEHUST TEOPUM  BJIEKTPOIMTUYECKOM  aucconuanuu. MexaHusm
JMCCOLMALMM BELIECTB C PA3JIMYHBIM TUIIOM CBSI3U. ['maparanus MOHOB B pacTBOpax.
O0pazoBaHue MOHA THJIPOKCOHUSI.

CreneHp auccolManuyu 3JIeKTposuToB. CHUibHBIE U cialble AJIEKTPOIMUTHL. 3aBUCHUMOCTb
CTENEHU JUCCOLMALMK OT KOHIEHTPAlMM M NPUPOJbI PACTBOPEHHOTO BEIIECTBA U
pacTBOPUTEIIS.

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

Kucnotsl B cBeTe T€OpUU 3IEKTPOIUTHYECKON qucconuanuu. CTyneHuaTas JucCoIrarysl.
Peakiiun o6MeHa B pacTBOpax 3J€KTPOJIUTOB.

OcHOBaHMSI B CBE€T€ TEOPUU DBJIEKTPOIUTHYECKON auccorumanuu. CTyneHyaras Juc-
coumanus. Peakiuyu oOMeHa B pacTBOpax 3JIEKTPOJIUTOB.

Conu B cBeTe TEOPUU DIIEKTPOJUTHUECKOM auccoruanuu. CryneHdaras AUCCOLUALINS.
Peakiiun o6MeHa B pacTBOpax 3JEKTPOIUTOB.

DneKkTponuTHYecKas auccouuanus Bojabl. MoHHOe mpousBeneHue BOAbL. BoaopomHsbrii
noxkasarens. [Ikana pH.

IMaaponus coneli B BOAHBIX pacTBopax. Ciydan ruapoausa (Ha mpuMepax).

CMmerienue paBHOBecHs Tuaposusa. Ponb ruaponnsa B OMOJIOTMYECKHX U XUMHUYECKHX
nporeccax.

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

JlucriepcHbIe CHCTEMBI M UX KJIaCCH(PHUKAIIHA.

HcTuHHBIE pacTBOPHI M MEXAHU3M IIPOLIECCa PACTBOPEHUSL.

PactBOoprMoCTh. BiusHue pazianyHbIX (aKTOpPOB Ha PacTBOPUMOCTb. TernsoBbie 3¢ (eKThI
npu pacTBopeHuH. HachllieHHbIe 1 HEHACHIIIEHHbIE PACTBOPBHI.

[Ipou3sBeneHne pacCTBOPUMOCTHU. Y CJIOBUSI 00pPa30BaHUS U PACTBOPEHHSI OCAIKOB.
KonuenTpanus pacTBopoB, CriocoObl €€ BbIpa)KEHHUS: MaccoBasi 1011 BELIeCTBa B pacTBOPE
U MOJISIpHAsi KOHLIEHTPalHH.



40. KoHueHTpanus pacTBOPOB, CIIOCOOBI €€ BBIPAKEHHUS: MAaCCOBast JI0JIsI BEIIECTBA B PacTBOpE
Y HOPMAaJIbHAsI KOHIIEHTPALUH.

41. Peakuuu wuAymme ¢ MU3MEHEHHEM cTeneHu okucieHusa. CocTaBieHHE ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB METOIO0M JIEKTPOHHOTO OajaHca.

42. BaxHeilmmMe  OKUCIHUTEIHM W  BOCCTAHOBUTENW.  HampaBieHWEe  OKUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUMN.

43. Peakuuu 3amernieHusl B BOAHBIX pacTBopax. BiammopeicTBue MeTasioB ¢ KUCIOTaMU U
COJIMM B BOJHBIX pacTBOpax KaK OKHCIWUTEIbHO-BOCCTAHOBHUTENBbHBIA mpouecc. Psp
HaIIpsKEHUN METaJlIOB.

44. DnexTpOXMMHUYECKHE MPOLIECChl U CUCTEMBI. 3akoHbI Dapases.

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

MexanusMm anekTposnsa. DTansl ekTpoiausa. [Ipumenenue snexrponusa. Peakuuu oxkucneHus

Y BOCCTAHOBJICHHUSI BOJIbI HA aHOJE M KaTOJE COOTBETCTBEHHO. Cxema OKUCIEHMSI TMIPOKCH]I-

MOHA Ha aHOJIe

46.BaxxHeiime KJacchl HEOPraHUYECKUX COSAUHEHUH.

47. Teopust CTpOEHUsI OPraHUYECKUX COeNUHEHUI. AJikaHbl. ['OoMonornyeckue psapl, H30Mepus

Y HOMEHKJIaTypa. MeTonbl cuHTe3a. XMMHYECKUE CBOMCTBA.

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

cuHTe3a. XMMUYECKUE CBOMCTBA.

49. AnxkuHbl. AJNMUMKIMYECKHE coeAuHeHus. ['omonoruueckue psiapl, HU30MEpUs U

HOMEHKJIaTypa. MeTroasl cuHTe3a. XMMUYECKHUE CBOMCTBA.

50. Apensl. Homenkinatypa. Meroasl cuHTe3a. XMMHUYECKUE CBOMCTBA.

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

denonsr). Homenknatypa. Meronbl cuHTe3a. XUMUYECKUE CBOWCTBA.

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

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

kucnotTbl). Homenkiarypa. Meroasl cuHTe3a. XMMHUYECKUE CBOWCTBA.

54. Awmusbl. Hurtpocoenunenus. Jluazocoenunenus. Homenknatypa. Mertoasl cuHTE3a.

XHUMHUYECKUE CBOMCTBA.

55. Terepouukinueckue coeauHenus. Homenknarypa. Meronel cuHTe3a. XUMHYECKUE

CBOMCTBA.

56. AMHHOKHCIOTBHI, menTujasl U Oenku. Homenknarypa. MeToasl cHHTe3a. XUMHUECKHE

CBOMCTBA.

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

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

59. BBICOKOMOJEKYJSIPHbIE CHHTETUYECKHE COEOUHEHHUs (monumepbl). MeToabl CcHHTE3a.

XHUMHYECKUE CBOMCTBA.

9.2. OuneHovHnblie MaTepHuaJbl 1JIsd l'[pOMe)KyTO‘-IHOﬁ aTrTeCcTalmumn

dopma npoBeeHNs MTPOMEKYTOUHOM aTTeCTalllK 10 y4eOHOMY MPEAMETY:

- nuddepeHMpoBaHHBIA 3a4eT (MO0 pe3yabTaTaM HaKOMUTEIbHOTO PEUTHHTa WIH B
(dbopMe MUCbMEHHOTO OTBETA).

- YCTHO-TIMCBMEHHass ¢opMa IO OWIeTaM MPEIoyaraeTcs, Kak MpaBUjo, Ui CAadd
aKaJIeMUUYECKOU 3a10JKEHHOCTH.

Bonpocsl 11 NoAroTOBKH K 1M PpepeHIUPOBAHHOMY 3a4eTy

Tema 1. OcHOBHBIC ITOHATHS ¥ 3aKOHBI XUMHH
1. Jaiite ompeneneHne HAYKH XUMHUSL.
Ilepen coBpeMEHHON XUMUEHN CTOST TpH INIaBHbIE 3a1a4n. Kakne?
UTo Takoe XUMHYECKUM 2JIeMEHT?
Urto Takoe MoJieKyia?
UTto Takoe BeuiecTBo?

Urto Takoe MoJib?
Jaiite popMyTHpPOBKY 3aKOH IIOCTOSTHCTBA COCTABA.

No gabkwh



8.
9.

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

Haiite hopMyIHPOBKY 3aKOHA COXPAHCHHS MACCHI.
[aiite hopMyIHpOBKY 3aKOHA COXPAHCHUS YHEPIHH.

2. CtpoeHue aToMa U MEPUOANYECKUI 3aKOH.

To takoe atrom?

IInanerapnas mozens ctpoenust atoma Humbsca bopa.

OcHOBHBIE MOJOKEHUS TeOpuHr cTpoeHus aroma Hunbca bBopa.

KBaHTOBas MOZIENb CTPOEHUS aTOMA.

Kto m xorma otkpsut [leprognaeckuii 3akoH?

H.N. MenneneeB cunTa, 4TO OCHOBHOU XapaKTEPUCTUKON 3JIEMEHTOB SIBISFOTCH. ...
Chopmynupyiite [lepuonndeckuii 3akon Menneneena.

. [aiite coBpemennyto hopmynupoBky llepuoangeckoro 3akoHa.

3. Xumuyeckas CBA3b.
Yto Takoe XUMHYCCKas CBS3b?

Y10 TaKkoe BaJIEHTHOCTL?
Y10 Takoe NOHHAS CBS3b?

Y10 Takoe KOBaJIEHTHAA CBS3bL?

Kaxoii Tun cBsi3u B MoJieKyse Bogopona?
UTto Takoe BOIOPOAHAS CBS3b?
Hazosurte CXOACTBO MCKAY KOBAJICHTHBIMU U METAJINIMYCCKUMU CBA3SMU.

4. BemecTtBo.

. B 3aBucumocTn 0T XapakTepa B3aMMOJCHCTBHS 4yacTul, OOpa3ylOIIMX BELIECTBO, Pa3IHYaroT
YeThIpe arperaTHbIX COCTOSHHUA. ... ...

Paznnuarot JABa COCTOAHUA TBEPALIX BCUICCTB...

Kpucrannueckoe cocTosiHUE XapaKTepU3yeTcs ...

B otnmnune ot kpucTaimMyeckux aMmopgHble BEIIECTBA. ..

AnnoTponuel Ha3bIBAIOT. ..

PacTBOpBI, mpoBOAIINE INEKTPUUECKUNA TOK, HA3bIBAOTCHL. .. . ..

[TpuBeanTe MPUMEPHI SMEKTPOIUTOB U HEAJIEKTPOIUTOB.

Ilox 27EKTPOIUTUYECKON TUCCOLUAUEN TIOHUMAETCA. . ..

UTto Takoe THIPOJIU3 CoNeit?

5. OU3MKO-XMMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHNUS XUMUYECKUX PEaKLIUiA
Paznen xumun, uzyyarommii CKOpoCTH U MEXaHU3Mbl XUMHUECKUX PEaKIIUil, HA3bIBAETCH ...

CKOpOCTh XUMHUYECKOU PEaKUu — 3TO ...

Ot kakux (paKTOpPOB HE 3aBUCUT CKOPOCTh XUMHYECKUX PEaKIUii B pacTBope?

Kaxwe peaxiiuy Ha3pIBAIOTCSA S9K30TEPMUISCKUMU?

Kakwue peakiuy Ha3pIBaIOTCS SHIOTEPMHUECKAMU?

Yro Takoe kaTtanuz?

Kaxwe BemecTBa Ha3bIBAIOT KaTaIn3aTopamMu?

BemecTBa, 3amemnsIonN©ie CKOPOCTh XUMHUYECKOW pEaKIWW IPH TIOBBIIICHUH TEeMIIepaTyphl,
Ha3bIBAIOTCA ...

XUMHYeCKUE peaKIliy, MPOTEKAIOTHE B IPOTHBOIIOIOKHBIX HAMMPABICHUAX, HA3bIBAOT. ..

6. Baxwneiimme Knaccsl HeOpraHuueckux coearHennid. Knaccudukanus n HoMeHKIaTypa

HCOPraHNYCCKUX BCIICCTB.

43.
44,
45,
46.
47,
48.
49.
50.
51.

Ha xakwue aBe Tpynmbl ANSTCS BEMIECTBA B 3aBUCUMOCTH OT MX XMMHYECKOTO cocTaBa’?
Yrto Takoe mpocroe BeuiecTBo?

YTo TaKko€ CII0)KHOE BEIIECTBO?

HazoBute pusnueckne CBONCTBA, XapaKTEPHBIC TSI METAJIIOB.

HazoBute usuveckre cBOCTBA, XapaKTepHBIC I HEMETAJLIOB.

OxcugaMy Ha3bIBAIOT COCIMHCHHS. . ..

ColsiMHu Ha3BIBAIOTCS COCTMHEHMUS. . .

Yro Takoe OCHOBaHUS?

YTo TaKkoe KHUCIOTHI?



Tema 7. OKHCIHTENHFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA TUITHYHBIX HeMeTaIOB. OO0Ias XapaKTepUCTHKA
TJIABHBIX MOJTPYII HEMETAIJIOB Ha MPUMEPE TATOTEHOB.

52. Jlaiite oOIIyI0 XapaKTEPUCTHKY BOAOPO/IA.

53. Cnoco0sbl onmyueHune BoI0poa B IPOMBIIIUICHHOCTH.

54. T'ne mpuMeHSIOT BoIOpoa?

55. KakoBbI pu3ndeckne 1 XUMHIECKHE CBOMCTBA IMEPEKUCH Bojopoaa?

56. KakoBbl puszndeckne u XUMUUECKUE CBOMCTBA BOABI?

57. HazoBuTe amutoTpomnHble MOAH(DHUKAIINN yTIepoa.

58. B moarpymiry rajJoreHoB BXOZSIT JJIEMEHTHL. . ...

59. Ilpumenenue GpTopa B XO35MCTBEHHOH JESITETHHOCTH YEIOBEKA.

60. IIpumeHeHne X10pa B XO3sIMCTBEHHOM AEATEIILHOCTH YeJIOBEKa.

Tema 8. BoccraHOBUTENBHBIE CBOMCTBA METAILIOB.
61. K menoyHbIM MeTamiaM OTHOCSTCSL. . ...
62. CriocoObl MOMy4YeHHs IEIOYHBIE METAILIOB.
63. K menouyHo3eMenbHbIM METaIaM OTHOCSTCHS. . ...
64. CrocoObl MoMy4YeHus IET0YHO3EMENbHBIX METaJLIOB.
65. Uem 00ycioBIeHa KECTKOCTH BOJIBI?
66. KakoBbI XUMHYECKHE CBOWCTBA Xpoma?
67. KakoBbl XMMHUYECKHE CBOIICTBA MEIU?
68. Uto BbI 3HAaeTE O [IUHKE?
69. Kpucrammoruapar cynbdara meau (I1) (MemHbIi KyITOpOC) UMEET LBET. . .

Tema 9. Knaccudukaius 1 HOMEHKIATypa OpraHMYecKuX coequHeHui. CTpyKTypHasi TeOpusi — OCHOBA
OpraHUYeCcKO XUMHUHU

70. Jaiite onpeaencHrne OpraHnIeCKO XUMHUH.

71. llepeuncnuTte HEOOXOAMMBIE SJIEMEHTHI KIIACCU(PUKAIIUN OPTAaHUIECKAX COeTUHEHHM.
72. YTAepomHBIA CKeeT MPeCTaBIAET COOOM. . ...

73. OyHKUMOHANBHBIC TPYIIIBI IPECTABISIOT COOOH. ..

74. Yto Takoe aruKINIecKUue COSTUHEHHUS ?

75. Uto Takoe IMUKINICCKUEC COSTUHEHUS?

76. Kakue coequHeHUs Ha3bIBAIOTCS HACHIIIEHHBIMU?

77. Kakue coequHEHNs HA3bIBAIOTCA HEHACKHIIIIEHHBIMU?

78. Uto Takoe yriaeBoopoIbI?

79. Uto Takoe roMoJioru?

80. KTo 1 korja co3zian TEOPUIO CTPOCHHUS OPTaHUYECKUX BEIIESCTB?

81. IlepeuncnuTe OCHOBHEIE MOJIOKEHUS TEOPHH CTPOCHHS OPTaHIMYECKUX BEIIECTB.
82. Uro Ttakoe uzomepus?

Tema 10. YrneBogopoibl

83. Uro Takoe ankaHbi?

84. IpocreiM npeacTaBuTeNeM allKaHOB SBIISETCH. . .

85. Ilepeuncnure pU3NUECKUE CBOWCTBA AIKAHOB.

86. Uto Takoe UKIOATKAHBI?

87. Ilepeunciaure XMMUYECKHE CBOWCTBA IUKIIOATKAHOB.

88. Urto Takoe ajkeHsl?

89. Kakotli riaBHbIN IPU3HAK OTJIMYAET HEMPEAeIbHbIC YIIIEBOAOPOIbI OT APYTHX YIIIEBOIOPOI0B?
90. Haubonee obuuii criocob 1abopaTopHOro NomyueHHs HePeaeIbHBIX YIIEBOAOPOIOB — ...
91. Yro Takoe ankagueHbl?

92. Uro Takoe aJKHHBI?

93. ApoMaTHYeCKHMH YTIEBOIOPOIaMH (apeHaMH ) Ha3bIBAIOT BEUICCTRA. . ...

Tema 11. Azotconepxaiue coenunenus. Kucnopoacoaepxaiiue coeuHeHNs

94. Yo Takoe cupThI?

95. ®duznyeckue CBOMCTBA OIHOATOMHBIX CITUPTOB.
96. [laiiTe XapaKTEepUCTHKY METHIIOBOMY CITUPTY.
97. IlpuBenure npuMepbl MHOTOATOMHBIX CITHPTOB.
98. deHonaMu HA3BIBAIOT. . ..



99. Yro Takoe KapOOHUIBHBIC COSAMHEHUS?

100. IMepeuncaute GusruecKrue CBONCTBA KAPOOHUIBHBIX COCIUHEHHIA.

101. K xakoMy KJIacCy COSAMHEHHI OTHOCATCS MypaBbHHAS U YKCYCHAST KUCITOTHI?
102. Yto Takoe crox)HbIC IPUPHI?

103. Yro Takoe yriieBoJIb1?

104. IMepeuncaute GU3MUCCKUE K XUMHYCCKHAE CBOMCTBA TIIFOKO3bI

105. Yto Takoe aMUHBI?

106. Uto Takoe aMHHOKHCIIOTHI?

Tema 12. Tlomumepsl.
107. Yro Takoe mosmmMepbl?
108. Yto Takoe maacTMacchl?
109. Yro BbI 3HaeTe O MOMUITHIICHE?
110. Yto BEI 3HaETE O MOJUIPOTIHIICHE?
111. ;s 9ero uCToNb3yIOT MOTUCTHPOI?
112. J1y1g 4ero uCroiab3ytoT MOMABUHUIXIOPH?
113. [IpuBeauTe NpUMEPHI CHHTETUIECKUX BOJIOKOH M MX CBOMCTB.
114. Kak mosry4aroT HaTypalbHBIA KaydyK?
115. KakoBbI BaxKHE#IIINE (PU3NIECKHIE CBOMCTBA KaydyKa?
116. Yro BbI 3HAaETE O CHHTETHUECKUX KaydyKax?



