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1. TIJIAHUPYEMBIA TIEPEYEHbL PE3YJbBTATOB 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-HAyYHOM KapTUHBl MHpA, B OCHOBE KOTOPOWM JIekKAaT KIIIOUEBBIC IIOHATHUS,
(dbyHIaMEHTAlIbHbIE 3aKOHBI U TEOPUU XHUMHHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHWEH IOHUMAaHHUE
CYILITHOCTHU JOCTYIHBIX 000011IeHNH MUPOBO33PEHUYECKOI0 XapaKkTepa, 03HaKOMJICHHE C UCTOPHEH UX
Pa3BUTHS U CTAHOBJIICHUS;

- (opmupoBaHHe U pa3BUTHE MPEICTABICHUNA O HayUYHBIX METOJIaX IMO3HAHUS BEUIECTB U
XUMHUYECKHX PEaKIuil, HEOOXOAMMBIX JUJIi TPHOOPETEHHS yMEHUU OpPHUEHTHUPOBATHCS B MHPE
BEILECTB U XMMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U ITOBCETHEBHOU
JKU3HU,

- pa3BUTHE YMEHHH U CIOCOOOB JCSATENBbHOCTH, CBSI3aHHBIX C HAOIIOJACHHEM
U OOBSCHEHHEM XHMHUYECKOTO IKCIEPUMEHTa, COOIIOIEHUEM MpaBUil 0E€30MacHOr0 oOpaleHus ¢
BEILECTBAMH.

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

Pabouas mporpamma yuyeOHOro mnpeaMmera IMpeaycMaTpUBaeT JOCTUIKEHUE CIIEeIYHOIUX
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 BOCHUTAHHUSL:

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 NEATETBHOCTH MPU CO3JaHUU y4eOHBIX MPOEKTOB,
pelieHny yueOHbBIX U IT03HABATENIbHbIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JTIOTUKY U apryMEHThI IPYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTUYECKOTO BOCITUTAHUSL:

LIECHHOCTHOTO OTHOWICHHsSI K MCTOPUYECKOMY M HAay4HOMY HACIEOUI0 OTECYECTBEHHOU

XUMUU;

YBXEHHUS K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH M TPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JOCTIKEHUS HAyKH €CTh Pe3yNbTaT JIUTENbHBIX HAOIIOICHUIA,
KPOTOTJIMBBIX IKCIIEPUMEHTAIBHBIX ITOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHKOB;

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, ITHUYECKOTO TIOBE/ICHHSI;

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

TOTOBHOCTU OIIEHMBATHh CBOE IOBEJIEHHE M TMOCTYNKH CBOMX TOBAapHUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE TIOCIIECCTBUMA dTUX TIOCTYITKOB;




4) bopMHUpPOBaHUS KYIBTYPbI 37I0POBBSI:

MMOHUMAaHHUS IIEHHOCTEH 3I0pOBOIO0 M 0OE€30MacHOTO o00pa3a KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmrofieHus mpaBuil Oe30macHOro oOpalieHHs ¢ BellecTBaMH B OBITY, HOBCEIHEBHOM
JKU3HU U B TPYAOBOU JEATEIbHOCTH;

MOHMUMAHMUS [IEHHOCTH TpaBWI HHAMWBUIYAJBHOTO M KOJJIEKTUBHOTO 0€30I1acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HaHUs TOCIEICTBUI U HENPUATHUS BPEIHBIX MPHUBBIYEK (YMOTpeOJICHUS alKOros,
HapKOTHUKOB, KYpPEHHUs);

5) TpY/IOBOTrO BOCIIMTAHHUS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEIbCKOM  JEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTMBHOE YYacTHE B PELICHWHU NPAKTUYECKUX 3a7ad COIHAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

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

YBaXKEHUS K TPYAY, JIOIIM TPYJa U pe3yJibTaTaM TPYAOBOU JAEATEIHLHOCTH;

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

6) 9KOJIOrMYECKOr0 BOCIIUTAHHUS:

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

MMOHUMAaHUS TTI00ATBHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJieM, BIUSHUS SKOHOMHYECKUX
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,
YMEHHUSI TPOTHO3UPOBATH HEOIArONMPHUATHBIE SKOJOTUYECKHUE IOCIECACTBUS IPEANPUHAMACMBIX
JIEHCTBUN U NIPEAOTBPALLATD UX;

HaJU4Usl Pa3BUTOrO DKOJIOTHYECKOTO MBIIIICHUS, SKOJOTMYECKOW KYJIbTYPHI, OIBITA
JEATEIbHOCTH  JKOJIOTMUECKOW  HAINpaBJIECHHOCTH, YMEHUSI pPYKOBOJCTBOBATHCS HUMH B
MO3HABATEIbHOW, KOMMYHUKATUBHOW U COITMAIBHOM TMPAKTHUKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
MPOTUBOCTOATH HUACONIOTHH XeMohoouw;

7) IIEHHOCTH HAYYHOTO MTO3HAHUS:

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

MOHUMaHUs CHenuUKU XUMHHM KaK HayKd, OCO3HaHUS e€ poiau B (OPMUPOBAHUU
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 3HAUMMOCTH XMMHMU JJISi COBPEMEHHON LMBHUIU3AlMU: B €&
TYMaHHUCTUYECKOW HANpaBJICHHOCTH M BaXXHOW pOJIM B CO3JIJaHUM HOBOM 0a3pl MaTepuaibHOU
KYJIBTYpBI, PEIIEHUU TI00ANBHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKON OE30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00CCTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHUYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHONH T'PAMOTHOCTH: TIOHMMAaHHs CYIIHOCTH METOJOB TIO3HAHUSA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh TMONMy4YaeMble 3HAHHS JUIS
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;




CIOCOOHOCTH CaMOCTOSITENIFHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS ISl pelIeHHs IpobieM
B peaSIbHBIX )KU3HEHHBIX CUTYalNsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENILCKON 1S TEIbHOCTH;

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

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3IW4HbIX cdepax mpodeccroHanbHON
NeSITETbHOCTH.

npeayaraéMblii aJdrOpUTM JEHCTBHH NP BBHIOJHEHUHM YYEOHBIX M HMCCIIEHIO0BATEIBCKUX
3a1a4, BeIOMpaTh Hanbonee 3((PeKTUBHBIA crocod WX pemeHuss ¢ Y4ETOM 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 YHUBEPCAILHBIMU YICOHBIMH ITO3HABATEIbHBIMU JCHCTBUSIMU:

1) 6a30Bble JIOTUYECKUE ACHCTBUS:

CaMOCTOSITENILHO  (DOPMYJIHPOBATh W aKTyaJU3UPOBATh NPOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIPEACIATh LETN ACSITeILHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUHU WX JOCTHIKCHHUS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LIETSMU;

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

BBIOMpATh OCHOBAHUS M KPUTEPUHU VI KIIaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKy U3y9acMbIMU SBJICHUSIMU;

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

MPUMEHSITh B TIPOIECCE TO3HAHMSI, UCTIOIb3YeMbIE B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) DJIEMEHTA,
XUMHUYecKass (QopMmyiia, ypaBHEHHE XHMHUYSCKOM peakIuu — TPU PEHICHUH  yIeOHBIX
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 TTO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIN;

dbopMynupoBaTh IETW W 3aJa4d  HMCCIEIOBAaHHUSA, WCIONB30BaTh IIOCTABICHHBIE H
CaMOCTOSITEIILHO C(HOPMYITHPOBAHHBIC BOITPOCHI B KAYECTBE WHCTPYMEHTA TIO3HAHKS U OCHOBBI JIJIS
(dbopMUPOBaHUS TUIOTE3HI O TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITEIIBHOTO TUIAHUPOBAHUS W TPOBEICHUS YICHHUECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOAATh 32 XOJOM IIpOoIlecca, CaMOCTOSITENBHO
IPOTHO3MPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIILHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEAOBAHUS, COCTABISATh OOOCHOBAaHHBIM OTUET O MPOJENIaHHOM
pabore;

MPUOOPETaTh OMBIT YUYEHUYECKOW HCCIEeNOBATENbCKOH M TMPOEKTHOW JeATeIhbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITSIBHOMY TIOMCKY METOJOB PpeIICHUS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJO0B IMO3HAHUS.

3) pabora ¢ nHdopManmeii:

OPUEHTHPOBATHCS B PA3NIMUYHBIX HUCTOYHMKAX HHPOpMauu (HAYYHO-TIOMYIspHAs
JUTepaTypa XUMHYECKOTO COJCpXKaHHWsS, CHpaBOYHBIE IMOCOOWs, pecypcsl MHTepHeTa),
AHATM3UPOBATH HHPOPMAIIMIO PA3IUYHBIX BHIOB M (POPM MPEACTABICHUS, KPUTUYECKU 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 MCMOJIB30BAHUS HMH(POPMAIUOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

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

UCIOJb30BaTh HAYYHBIM S3BIK B KaueCTBE CpEICTBAa MpH paboTe C XUMHUYECKOU
UHpOpMaIKEH: MPUMEHATh MEXIpeAMeTHbIE ((PU3NIECKHEe M MAaTEeMaTHYECKUE) 3HAKU M CUMBOJIBI,
¢dopmybl, a00OpeBHATYpBI, HOMEHKIIATYPY;

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

OBnazieHre YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

3aJaBaTh BOMPOCHI 10 CYIIECTBY OOCYXIAeMON TEMBI B XOJI¢ AMAJIOra W/WIH TUCKYCCHH,
BBICKA3bIBaTh  HUJEH, (OPMYIHPOBATH CBOM  NPEIJIOKEHHS  OTHOCHUTEIBHO  BBIIOJHEHUS
NPEIOKEHHOH 3a/1a4H;

BBICTYNIAaTh C TPE3EHTALMEH pe3ylIbTaTOB MO3HABATEIBHON AEATENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEIILHO UM COBMECTHO CO CBEPCTHHKAMM IPH BBITIOJTHEHUH XUMHUECKOTO SKCIIEPUMEHTA,
NPaKTUYECKOH PabOThI MO MCCIIEOBAHUIO CBOWCTB M3yYaeMbIX BEUIECTB, pPEeaTH3alMU y4eOHOTO
npoekTa M (OPMYIHMPOBATH BBIBOJBI [0 pPE3yJIbTaTaM IMPOBEIEHHBIX HCCICIOBAHUN MyTEM
COIJIaCOBaHUs MO3ULMI B X0/1€ 00CYKJIEHUS 1 0OMEHAa MHEHUSIMHU.

OBJajJicHHE YHUBEPCATbHBIMH PETYJISITHBHBIMH JICHCTBUSMU:

CaMOCTOSITENIFHO TUIAHUPOBATh W OCYIIECTBISTH CBOIO ITO3HABATEINBHYIO IESTEIBHOCTD,
ompenenss €€ LENM U 3aJla4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeUlaraéMblii  aITOPUTM JICHCTBHI TIPH BBHIMOJHEHUH YYEOHBIX M HCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh HanOosee 3(pPEeKTUBHBINA CIOCO0 MX PEHICHHs ¢ YYETOM TOIYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYIIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIBHOCTH HA OCHOBE caMoOaHallu3a |
CaMOOLICHKH.

1.2.3. Ilnanupyemble npeaMeTHbIE Pe3yJbTAThl 0CBOCHHS

[IpenMeTHble pe3ynbTaThl OCBOEHHUS YydeOHOro mpeaMera Ha 0a30BOM YpOBHe
OpPUEHTHPOBaHbl Ha OOecreueHne MpeuMyIIeCTBEHHO 001e00pa3oBaTeIbHON U OOLIEKYIbTYPHOM
MOJTOTOBKHU.

Pabouass nmporpamma y4eOHOro mpenMeTa MpeaycMaTpUBaeT  JIOCTUIKEHHE
CIIEIYIOIINX PEIMETHBIX Pe3yJIbTATOB Ha 0230BOM YpOBHE:

1) c(OpMHPOBAHHOCTD Ipe/CTaBICHUN’: 0 XUMHUYECKON COCTaBJIAIOLIEH
€CTeCTBEHHOHAYYHOH KapTUHBI MHUpPA, pPOJM XHMHW B TIO3HAHWW SIBJICHWH TPUPOABI, B
(GOpMHpPOBAHUN MBIIUIEHUS M KYJAbTYPbl JIMYHOCTH, €€ ()YHKIMOHAJIBbHOH TI'PaMOTHOCTH,
HEO0OXOIUMOMN JUIsl pelIeHHs] MPAaKTUYECKUX 3a7ad U HKOJIOIMUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3[I0POBBIO U IIPUPOJHOU CpENE;

2) BIaJieHWE CUCTEMOM XMMMUYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
HOHSATHSL (XMUMHUYECKHH 3JIEMEHT, aTOM, 3JeKTpPOHHas o00oyouYka aToma, s-, P-, d-3IeKTpOHHBIC
opOHUTaIM aTOMOB, MOH, MOJIEKYJa, BAJIEHTHOCTb, AJIEKTPOOTPHULIATEILHOCTh, CTENIEHb OKUCIIECHHUS,
XUMHUYecKass CBSI3b, MOJIb, MOJIIDHAas Macca, MOJSPHBIM 00beM, YIJIepOIHBIA  CKEJeT,
(GyHKIMOHAIbHAS TpYIINa, paauKall, HW30MEepHs, HU30MEphl, TOMOJIOTMUECKUU ps, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA- M a30TCOAEPIKAIINE COSAUHEHHs, OMONIOTUYECKH aKTUBHBIE BELIECTBA
(yrneBoabl, >KUpbl, O€IKH), MOHOMEp, IOJHUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPHUCTAIJIMUECKass pelieTka, TUIBl XUMHUYECKUX peakiuil (OKUCIUTENbHO-
BOCCTAHOBUTENbHBIE, JK30- W DSHIOTEPMHYECKHE, pEeaklUWd HOHHOrO oOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHYECKAsT AUCCOLMAIUS, OKHCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM peakluu, XHMHYECKOe pPaBHOBECHE), TEOPUHM U 3aKOHBI (TEOpHs
XUMHUYECKOIO CTPOEHMSI opraHmdeckux ewecTB A.M. bytiiepoBa, Teopus 3JIEKTPOJIUTHYECKON
auccornmanuu, nepuoaudeckuit  3akoH  J[.MI. MengeneeBa, 3aKOH COXPaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHH, (DAaKTOJIOTUYECKHUE CBEACHUS O CBOWCTBAX,



COCTaBe, MOJIyYeHUH U Oe30MaCHOM HCIIOJIb30BaHUH BAKHEHIINX HEOPTaHUYECKUX U OPTraHUYECKUX
BEILIECTB B OBITY U INPAKTUYECKOH eATETbHOCTH YEI0BEKa;

3) chopMUPOBAaHHOCTH YMEHHUH BBISBIATH XapaKTEpPHbIE NPU3HAKM M B3aUMOCBS3b
W3YYEHHBIX IIOHATUMN, IPUMEHATh COOTBETCTBYIOIINE IIOHATHS IIPA ONMCAHUU CTPOCHHUS U CBOMCTB
HEOPraHMYECKUX W OpPraHM4ecKUX BEIIECTB M HX I[PEBPALICHUI; BBIABIATH B3aUMOCBS3b
XUMHUYECKHUX 3HAaHUH C IOHATUAMU U NIPEACTABICHUAMH IPYIMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

4) chopMHPOBAHHOCTH YMEHHUH HCIIOB30BaTh HAUMEHOBAHMS XMMHYECKHX COCAMHEHHH
MEXIYHApOJHOIO COI03a TEOPETHYECKOM W MPUKIAJHOM XMMHUHM M TpPUBHAJIbHBIC Ha3BaHUSA
BO)XHEHIINX BEUIECTB (ITHJICH, alleTUJICH, MIIMLEPUH, (heHom, GopMalbaerua, YKCyCHas KUCIOTa,
IJIALMH, YTapHBIW T'a3, YIICKUCIBIA a3, aMMHaK, ralieHas U3BeCTh, HeralleHas U3BECThb, INThEBas
cola M JAPYrux), COCTAaBIATH (HOPMYJIBI HEOPTaHUYECKUX M OPTaHUYECKUX BEIECTB, YPaBHEHUS
XMMHUYECKHX PEaKLUi, OOBACHATh UX CMBICI; HOATBEPXKIaTh XapaKTepHble XMMUYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOLIMMH 3KCIEPUMEHTAMU U 3alMCSIMH YPaBHEHUH XUMHUECKUX PEAKIINM;

5) chopMUPOBAaHHOCTb yYMEHUH  YCTaHABIMBATh  IPUHAIIEKHOCTh  M3YYEHHBIX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB K ONPECIIEHHBIM KilaccaM U IpyIIaM COEIWHEHUH,
XapaKTepu30BaTh MX COCTaB M BAaXXHEHINE CBOMCTBA; ONPENENATh BHIbl XMMHUYECKUX CBS3EH
(KoBaJIeHTHAas!, NOHHAsI, METAJUIMUECKasi, BOJIOPOAHAS), TUIII KPUCTAITIMYECKUX PELIETOK BEIIECTB;
KJIaccu(puIUpOBaTh XMMUYECKHUE PEaKLUY;

6) BiIaicHUE OCHOBHBIMU METOJJaMU HAyYHOTO ITO3HAHUS BEILIECTB U XMMHUYECKUX SBJICHUM
(HabmroieHHe, U3MEpPEHHE, SKCIIEPUMEHT, MO/IEIMPOBAHNUE);

7) cpOopMUPOBAHHOCTb YMEHMH IPOBOAMTH PACUYETHl MO XUMHUYECKUM QopMmyaaM H
YPaBHEHMSIM XUMHUYECKUX PEAKIMHA C UCIOJIb30BaHUEM (PU3UYECKUX BEIUYUH, XapaKTEPHU3YIOLINX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE YCIOBUS) ra30B, KOJIMYECTBA
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 BEIECTB MPU HArpeBaHUM, IOJIyU€HUE 3THUJICHA U U3YyYEHUE €ro
CBOMCTB, KayeCTBCHHbIC PEAKLUMU Ha albJETHIbl, KpPaxMall, YKCYCHYIO KHCIOTY; I€HaTyparlus
OCTKOB TPH HArpeBaHWM, I[BETHHIC PEAKIMHM OEJKOB; NMPOBOAMTH PEAKIHMU HOHHOTO OOMEHa,
OTIpeNieNATh Cpey BOAHBIX pACTBOPOB, KAUECTBEHHBIE PEAKLIMU Ha Cylb(dar-, KapOOHAT- U XJIOPU-
AQHUOHBI, HA KAaTMOH aMMOHUS; pellaTh SKCIEPUMEHTAIbHbIE 3adauu Mo TemaMm "Metamnsl" u
"Hemeramnbl") B COOTBETCTBMM C TMpaBWJIaMHM TEXHUKH O€30MaCHOCTH IpH OOpalIeHuu ¢
BellecTBaMM U J1a0OpaTOpHbIM 00OpYAOBAaHUEM; TMPEACTABIATH PE3yNbTAThl XHUMHUYECKOIO
JKCIIepUMeHTa B (OpMe 3allUCH ypPaBHEHUH COOTBETCTBYIOILMX peakUuid u (QOpMyIupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

9) chopMUpPOBAaHHOCTH YMEHUS aHAIU3UPOBATH XUMHUYECKYI0 MHPOPMALIUIO, MTOJTy4aeMyto
U3 pa3HbIX UICTOYHHUKOB (CpeJICTB MaccoBOM MH(popMaluu, cetb UHTEepHET u 1pyrue);

10) chopMUpOBaHHOCTh yMEHHUH COOJIOAATH MpaBHJIa 3KOJIOTMUYECKH LeIeco00pa3HOro
NOBEIEHNUA B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAaHEHHsS] CBOETO 3J0POBbS M
OKpYXKarolled MPUPOJHON Cpelbl;, YYUTHIBaTh OMACHOCTb BO3JEHCTBUS HA >KMBBIE OpPraHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAsi CMbICIT TIOKa3aTels MPeieIbHOM JOMYCTUMON KOHIIEHTpAIUY;

11) nns oOyyaromuxcst ¢ OrpaHU4eHHBIMU BO3MOXKHOCTSIMU 3[I0POBbs: C(HOPMUPOBAHHOCTD
YMEHHMsI IPUMEHSTH 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKHX
SIBIICHUI;

12) nns chenblx W cnaboBUAAIIMX —oOyyarommxcs: Cc(GOPMHUPOBAHHOCTh YMEHHS
UCIOJIb30BaTh peibepHO ToueuHyro cuctemy oOo3HaueHuit JI. Bpaitns ans 3anucu XMMHYECKHX

dbopmy.

K koHuny oOyyeHusi mnpeaMeTHble pe3yJbTaThl OCBOeHHMs Kypca «OpraHuveckas
XHMUSD> OTPAKAIOT!

[Ipeamer opraHn4YecKOM XMMHHU: €€ BOZHMKHOBEHUE, PA3BUTHE W 3HAYECHHE B IMOJTYYEHUU
HOBBIX BELIECTB U MaTepuasoB. Teopus cTpoeHHs oprannyeckux coequHenuit A.M. bytieposa, ee



OCHOBHBIC TOJIOXKEeHU. CTPYKTYpHBIE (OPMYINBI OpPraHUYEeCKUX BeriecTB. ['omomorus, u3oMmepus.
XMMHYECKast CBSA3b B OPraHNYECKUX COCINHEHUAX - OJIMHAPHBIC U KPATHBIEC CBA3H.

[IpencraBnenue o kiaccu(pUKAUK OPraHUYECKUX BenlecTB. HoMeHKIaTypa opraHmuecKux
COEIMHEHUH (CUCTeMaTHyYecKas) U TPUBHAJIbHbIC Ha3BaHMs BAKHEMIIMX IpPEJCTaBUTENIEH KJIacCoB
OpraHMYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJBI M3y4YEHHs BEILECTB M UX NPEBPAILCHUN: O3HAKOMIICHUE C
o0Opa3LaMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U ONMCAHHUE JIEMOHCTPAL[MOHHBIX OIBITOB I10 MIPEBPAILEHUIO
OpPraHUYeCKUX BEIIECTB IIPU HArpeBaHUU (ILIaBJICHHE, OOYTTTUBAaHUE U TOPEHHE).

YriaeBoaopoabl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKHH psan. Meran u 3taH - mpocreiiue
IPEJCTaBUTENIN AJIKAHOB: (PU3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKLMU 3aMELCHUs U TOPEHMUS),
HaXO0X/IEHUE B IPUPO/JIE, IOTYUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN Psil. DTWIEH U MPONUIIEH - IPOCTEHIINe
NpPEJCTaBUTENIN AJKCHOB: (pU3MyYecKkMe M XHWMHUYECKHE CBOMCTBAa (peakuuu THIPUPOBAHUS,
raJJoreHUpOBAHUS, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3allun ), OJyYeHHE U IPUMEHEHHE.

Anxaauensl: OyranueH-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEMIIME XUMHUYECKUE
cBOMcTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKHM psa. AUETWIEH -
OPOCTEHIINK NPEJCTaBUTENb AJIKMHOB: COCTaB, CTpOEHHE, (PU3MYECKHEe U XMMUYECKHE CBOWMCTBA
(peakuuy rUIpUPOBAHUS, FAJIOT€HUPOBAHMS, TUApATALIMK, TOPEHMSI), IOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MYECKME€ M XHMHYECKHE CBOWCTBA (peaxuuu
raJIOT€HUPOBAHUS U HUTPOBAHUSA ), IOJIYYEHHE U TpUMEHEHUE. TOKCUYHOCTh apeHOoB. [ eHeTnueckast
CBSA3b MEXKIY YIJIEBOJOPOAAMH, IPUHAUICKALIMMU K Pa3JIMYHBIM KJIaCCaM.

[IpupoaHble UCTOUYHUKH YTI€BOAOPOAOB. [IpupoaHbIii Ta3 U NONYTHbIE HEQPTSIHBIE Ta3bl.
Hedtb 1 ee npoucxoxaenue. CrnocoOsl nepepaboTku He(TU: MeperoHka, KPeKUHI (TEepMUUYECKUil,
KaTajluTHuecKuil), nuponus. IlpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHUE B IPOMBIIIIIEHHOCTH
u B ObITy. KaMeHHBII yroJib U IPOJYKTHI €ro nepepadoTKy.

DKCcriepuMEHTAJIbHbIE METO/Ibl U3YUYEHHs BEILECTB M UX MPEBpAIlCHU: O3HAKOMIIEHUE C
o0Opa3laMu IjiacTMacc, KaydyykoB M pe3uHsl, komnekuuu "Hedts" m "Yroms", mozenupoBaHue
MOJIEKYJI ~ YIJIEBOAOPOJOB M TaJlOT€HONPOU3BOJAHBIX, IPOBEJIEHUE NPAKTHUECKOH paloThI:
MIOJIyYEHHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacyernble 3anaun.

Bblunciienuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, oObema, KOJIMYecTBa
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMHU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
U3 UCXOJHBIX BEIECTB WIH ITPOJYKTOB PEAKIUN).

Kucnopoaconepxaiune opraHM4ecKue COeIMHEHHUS.

[IpenenpHble ONHOATOMHBIE CHHUPTHL. METaHOA M ATAHON: CTpPOEHHE, (U3HYECKHE U
XUMHYECKHE CBOMCTBA (pEakMM C aKTUBHBIMU METajUlaMH, TalloT€HOBOJIOPOJAMHU, TOPEHHE),
IIpUMEHEeHHEe. BogopoaHble CBA3U MEXIY MOJIEKYJIaMU CIIUPTOB. [IeficTBHE METaHONIA U DTaHOJIA Ha
OpraHu3M 4eJIOBEKa.

MHoOroaToMHbl€ CHUPTBHI. OJTWIEHTJIMKOAb U TJIHMLIEPHH: CTpOeHHe, (U3NYecKue u
XUMHYECKHE CBOICTBa (B3aMMOJEHCTBHE CO LIEJIOYHBIMU METalllaMH, KaueCTBEHHas PEaKIus Ha
MHOrOaTOMHBIe cnupThbl). JlelicTBue Ha opraHu3Mm 4ejoBeka. l[IpuMeHeHHe TIUIEpUHA U
STUJICHTJIUKOJISL.

@deHoN: CTPOCHHME MOJIEKYJbl, (DU3UYECKHME M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anbneruasl. PopmanbAerujl, ameTaibIeru]: CTpoeHue, (U3NYECKHe W XUMHUYECKHE
CBOICTBa (peakuu OKHCIIEHUS U BOCCTAHOBJICHMS, KAueCTBEHHBbIE pPEaKIUH), MOJyueHUEe U
IIPUMEHEHHUE.

OAHOOCHOBHBIE MpeneabHble KapOOHOBBIE KUCIOThl. MypaBbUHasi U YKCYCHasi KUCJIOTHI:
CTpoeHue, pU3nUecKue U XMMHYECKHe CBOMCTBA (CBOICTBa, 0oOIIME JUIS Kilacca KUCIOT, pPeaKius



sTepudUKanMu), ToidydeHne u npuMeHeHue. CreapuHOBass W OJEUHOBAas KHUCIOTHl Kak
IPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KUCIOT. Mbla Kak COJM BBICIIMX KapOOHOBBIX KHMCIIOT, MX
MOIOILIEE ACHCTBHE.

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

VYraeBogpl: cocTas, KiaccuuKkanus yrieBoaoB (MOHO-, TU- U Mosucaxapuisl). [roko3a -
NPOCTEHIINKA MOHOCAaXapHJ: OCOOCHHOCTH CTPOSHHS MOJICKYJbl, (PU3MUECKHE W XUMHUECKHUE
cBO¥icTBa (B3auMoneicTBre ¢ ruapokcuaoM Meau(ll), okucienne aMMuauHbIM PacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiEeHHME, OpOKEHUE TJIOKO3bl), HAXOXIAECHUE B IMPUPOJE, INPUMEHEHHUE,
6uonornyeckas ponb. oTocunres. PpyKTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u nemironosa kak npupojHele noiaumepsl. CTpoeHue Kpaxmajia U LeJIHI03bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KAUeCTBEHHAs PEaKLUs C HOI0M).

OKCIepUMEHTAIbHBIE METO/Abl M3YyYCHHsI BEIIECTB M HMX IPEBpAIEHHUI: NpPOBEICHHE,
HaOJI0IeHNE U ONMCAHUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHbBIE PEAKLIUU
OJIHOATOMHBIX CHUPTOB (OKHcIeHHE dTaHojda okcuaom wmeau(ll)), MHOroaToOMHbBIX CHUPTOB
(B3aumMopelicTBue riauuepuHa ¢ ruapokcugoM meau(ll)), ampaernnoB (OKuCIeHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) u rugpoxcunom menu(ll), B3aumozeiicTBue kpaxmana ¢ HOJIOM),
IPOBE/ICHUE MTPAKTHUECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuernsbie 3anaun.

Bbluuciienuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, o0beMma, KOJIMYEeCTBA
MCXOJJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO
U3 UCXOJIHBIX BEILECTB WJIM IPOJYKTOB PEAKLIUN).

A3oTcoaep:xane opraHuyeckne coeANHeHUsl.

AMMHOKHCIIOTHI Kak aM(pOTEpHbIe OpraHudeckue coeAuHeHus. Puznyeckrue 1 XUMUUYECKUe
CBOICTBa aMHMHOKHMCIOT (Ha NpuUMepe TIJuluHA). buojornyeckoe 3HAaUeHHE AMMHOKMCIIOT.
IlenTunel.

Benku kak TpUpPOAHBIE BHICOKOMOJICKYISIpDHBIE coenuHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEIKOB: THMIPOJIM3, JIeHaTypaius,
KaueCTBEHHbIE PEAaKIIMM Ha OEJIKH.

OKcIepUMEHTaIbHbIE METOJbl M3YYEHHUs BELIECTB M UX MpEeBpallleHHil: HalmroleHue u
OTIMCaHKE JIEMOHCTPALMOHHBIX OTBITOB: JACHATYpanus OEIKOB MpH HArPEBaHHUH, IIBETHHIC PEAKIIUU
0EIKOB.

BricokoMoneKynsipHble COETUHEHMSI.

OCHOBHbIE TOHATHS XHMHHU BBICOKOMOJIEKYJISIDHBIX COEIUHEHHUH: MOHOMEDp, IOJIHMED,
CTPYKTYpHO€ 3BEHO, CTETIEHb NOJUMEpPU3ALNH, CPEIHAS MoJeKyIsapHas Macca. OCHOBHbBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH - MOJTMMEPHU3aLIHsl U TOJIMKOHACHCAIIHSL.

DKcIeprMEeHTaIbHBIE METOIbI M3YUSHHs BEIIECTB M WX NPEBPAILCHHIA: 03HAKOMIICHHE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Me:knpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaMeTHBIX CBsi3ed NMpH U3y4yeHHM opraHudeckoil xumuu B 10 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJh30BaHWE KaK OOIMIMX ECTeCTBEHHO-HAYYHBIX IOHATHHA, TaK H
HOHATHUH, SBISAIOMINXCS CUCTEMHBIMU JIJIS1 OT/IEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIHKIIA.

OOme ecTecTBEHHO-HAy4YHBIE TOHSATHUS: SIBJIICHWE, HAYYHBIH (aKT, TUNOTE3a, 3aKOH,
TEOpHs, aHalM3, CHHTE3, Kiaccu(uKanusi, NEepUOJUYHOCTh, HaOIIOJeHuEe, HU3MEpEeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusnka: MaTepus, SHEprus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NICCKHE BEIWYMHBI U SIUHUIIB HX
U3MEpEHusl.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelIeCTB B opraHusme, (OTOCHUHTES,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yIIIeBOIbI, )KUPHI, (PEPMEHTHI).

I'eorpadusi: MuHEpabI, TOPHBIE MTOPOIBL, TIOJE3HBIE HCKOTIAEMBIE, TOIUIHBO, PECYPCHI.

TexHonorus: nuIeBble MPOIYKThI, OCHOBBI PallMOHAILHOTO MUTAHM, MOIOIINE CPEACTBa,



JIEKAPCTBEHHbIE U KOCMETUYECKUE Tpenaparbl, MaTepHallbl U3 UCKYCCTBEHHBIX M CHUHTETHUECKHUX
BOJIOKOH.

OO0uasi ¥ HeOpraHM4YecKass XuMHMS.

XUMHYECKUH 2JIeMEeHT. AToMm. Sapo arToma, H30TONBI. DJIEKTpOHHAs 000JOYKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIC OpOUTaIH, S-, P-, O- 3gemeHThl. OCOOCHHOCTH
pacrpesiefieHusl AJIEKTPOHOB IO OpOUTANsIM B aTOMAax JJIEMEHTOB IMEPBBIX YETHIPEX IEPHOJIOB.
DneKTpOHHAsE KOH(QUTYpAIIHs aTOMOB.

[lepuonnueckuit 3axkoH u Ilepuognueckass cucrema XumMu4eckux snemeHtoB J[.H.
MenneneeBa. CBs3b MEPUOANUECKOTO 3aKoHA U [lepruoanueckoll CUCTEMbI XMMHUYECKUX 3JIEMEHTOB
.M. MenaeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB 1O TPyIIaM 1
nepuoiaM. 3HaueHHe MePUOJUIYECKOTO 3aKOHA B Pa3BUTUU HAYKH.

CrpoeHue BemecTBa. XUMUYECKass CBs3b. BuIbl XUMHUYECKOH CBsI3U (KOBaJE€HTHas
HEeNoJIsipHasl W TMOJIsSIpHAsi, WOHHAs, MeTauindeckas). MexaHu3Mbl 0Opa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3W (OOMEHHBIH WM JOHOPHO-aKIENTOPHBINH). BomopomHas cBsi3b. BalleHTHOCTH.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KAaTUOHBI U AaHUOHBI.

BemecTBa MOJEKYJISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHMs. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAUNIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOW PELIETKH.

[lonsitue o qucnepcHeIx cuctemax. VICTUHHBIE M KOJIJIOMAHBIE pacTBOphL. MaccoBast A07s
BELIECTBA B pacTBOpE.

Knaccudukanus Heopranmyeckux coenuHeHuil. HomeHknatypa HEOpraHUYECKUX
BelecTB. [ 'eHeTHueckast CBSI3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKAIINX K PA3IMUHBIM KJIACCaM.

Xumuyeckass peakius. Kiaccupukanuss XUMHUECKUX peakIUil B HEOPTaHUYECKOM U
OpTraHWYECKONW XWMHU. 3aKOH COXPAHEHHUS MAacChl BEIECTB, 3aKOH COXPAHEHHUS U MPEBpAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CKOpOCTh peakiiy, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (hakTopoB. OOpaTHMbIC PEAKIIHH.
Xumnueckoe paBHoBecue. DakTopbl, BIMAIOIME HA COCTOSHHE XHWMHUYECKOTO pPaBHOBECHS.
ITpunnun Jlelllarense.

OnexTponutuyeckas aucconuanus. CuiabHble W cinalble AIeKTponuThl. Cpela BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaibHasi, menouHas. Peakiiun noHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCIEPUMEHTAIBHBIE METOJbI M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: JEMOHCTpAIUs
tabnun "llepuoanueckas cucrtema xumuueckux snemeHToB J[.1. Menneneesa", uzyuenue mojaenei
KPUCTAJUTMYECKUX PEIIETOK, HAOI0/IEHHEe W OMHCAaHUE JIEMOHCTPAIIMOHHBIX W J1aOOpPaTOPHBIX
ONBITOB (pa3yioKEHUE IMEPOKCHIA BOJOPOAA B MPHUCYTCTBUM KaTalu3aTopa, ONpEEJICHUE Cpeibl
pacTBOpPOB BEIIECTB C IMOMOIIBI0 YHHUBEPCATBHOTO HHAMKATOpPA, PEaKIMd HOHHOTO OOMeEHa),
MpOBeJICHNE MpPaKTHUeCKol paboThl "BrusHue pa3nuuHbIX (akTOPOB HA CKOPOCTh XUMHUYECKON
peakiuu".

PacuetHsble 3anaun.

PacueTsl o ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacyeTsbl ¢ UCIOJIb30BAHUEM MTOHATHUSA '"MaccoBasi J0Jis BelecTBa"

Heopranuueckasi xummus.

Hewmeramnsl. [lonoxenue nemeramios B [leproauyeckoit cuctemMme XMMUYECKUX 3JIEMEHTOB
JA.W. MenneneeBa W 0OCOOCHHOCTH CTpOeHHS aToMoB. Du3nyeckue CBONWCTBa HEMETAJUIOB.
AmnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoa, cepsl, hocdopa u yraeposa).

XUMHYECKHE CBOMCTBA BaXXKHEUINUX HEMETALIOB (TaJOTE€HOB, cepbl, a3zora, ¢ocdopa,
yriepojia U KpeMHUs1) U UX COEAUHEHUN (OKCUIOB, KMCIOPOJCOAEPKAIINX KHUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHne Ba)KHEUIIIUX HEMETANIOB U UX COETUHEHUH.

Mertamnel. [lonoxenune metamwioB B [leprogndeckoil cUCTEME XMMHYECKHX DJIEMEHTOB
J.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue



¢u3nueckue cpoiicTBa MeTamwioB. CIUIaBbl METAUIOB. DICKTPOXUMHYECKUH PpsAJ HAINpPsLKEHUH
METAJIIOB.

XUMHUYECKUE CBOMCTBA BAXHEHUIIMX METAUIOB (HATpWUM, KaJiuid, KajdblUWA, MarHui,
QIIOMUHUH, IUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHEHUH.

OO6m1re ciocoObl OMy4YeHHst METaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BCIIECTB M MX [PEBpAILEHUN: H3YUYCHHE
Koyulekuuu "Metamiel U cruiaBbl', 00pa3lioB HEMETAJJIOB, PELIEHUE SKCIEPUMEHTAJIBHBIX 3ajad,
HaOJIIOZIGHWE W ONMCaHUE JEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX OIBITOB (B3aMMOJEHCTBHE
TUAPOKCHUIA aJIOMHMHMS C pacTBOPAaMHM KHUCJIOT M LIEJIOYEH, KAYECTBEHHBIC PEAaKLMU HA KAaTUOHBI
METaJlIOB).

Pacyernble 3anaun.

PacueTs! Macchl BeliecTBa Wi 00beMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEeMY OJIHOTO U3 YYAaCTBYIOUIMX B PEaKIMH BEUIECTB, PACYETHI Macchl (00beMa,
KOJINYECTBA BEILECTBA) MPOJYKTOB PEAKLIUH, €CIIH OJIHO U3 BEIIECTB UMEET IPUMECH.

Xumus ¥ Ku3Hb. MeKnpeaMeTHbIe CBSA3H.

Ponp xumuu B o0ecrieueHUH 3KOJI0IMYECKON, SJHEPreTHUecKOi 1 MuIeBoil 6e30nacHOCTH,
pa3BuTUU MequUUHBL. [IoHATHE 0 HAyYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX PEAKLIUN.

IIpencraBnenus o0 oOOMMX HayyHbIX [PUHLUMIAX MPOMBIIIJICHHOTO IOJyYEHUS
BAKHEHIINX BELIECTB.

YenoBek B MHpE BEIIECTB W MaTEpUAOB: BAKHEHIIME CTPOUTENbHBIE MaTEpUalbI,
KOHCTPYKLIMOHHBIE MaTepuasbl, KpPAaCKH, CTEKIO, KEpaMHMKa, Marepuanbl Ui 3JIEKTPOHHKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XAMHS W 3J0pOBbE YEIOBEKA: IPAaBWJIA HMCIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENapaTos,
paBuiIa 6€30MacHOr0 MCIOJIb30BAaHUSI ITPENapaToB ObITOBOM XUMUM B TOBCEHEBHOMN KU3HU.

Peanuszanus MeXnpeaMETHBIX CBsI3€H MpU M3Y4YEHHUH OOLIEH M HEOPraHUYECKONW XMMHHU B
11 knacce ocylecTBIIsAETCS Yepe3 UCII0Ib30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, Tak
Y IIOHATUH, SBJISAIOINXCSA CUCTEMHBIMU I OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAY4YHOI'O [IMKJIA.

OO111e ecTecTBEHHO-HAY4HbIE IOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccu(uKamus, MEepUOJUYHOCTb, HAONIOJEHHUE, OSKCIEPUMEHT, MOJEIMPOBAHUE,
U3MEPEHHUE, ABIICHUE.

@dusmka: marepus, dHEpPrus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HM30TOIL,
pPaMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHMYECKH ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTtHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEIINYMHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTbD.

buonorusi: knetka, OpraHu3M, »KocuUcCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAeMble, TOILUINBO, PECYPCHI.

TexHonmorusa: XuMH4YecKasi IPOMBIIUIEHHOCTb, METAJUTYPIHUs, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHuaos, CENbCKOXO35AMCTBEHHOE IIPOU3BOCTBO, NUILIEBas IIPOMBIIIJIEHHOCTD,
(dapmalieBTUYECKasl POMBIIIEHHOCTb, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.



Ilepeyenr muIaHHpyeMBIX pe3yJbTaTOB O0y4YeHHs] IO Yy4eOHOMY MpeaMmery,
COOTHECEHHBIX C IUIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHHS 00pa30BaTeJbLHOMH MPOrpaMMbl

B pesynbTaTe M3ydeHHs TUCHMILIMHBI O0YUYaIOIIUICS TOJDKEH OCBOUTH CIICIYIONTUE OOIHe
KOMIIETEHIIUHU

OO011I1e KOMIIETEHIIUU

OK 01. Beibupats criocoObI pemeHus 3a1a4 NpopecCHOHATBHON eATeIbHOCTH MPUMEHHUTEIBHO K
pPa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEICTBA MOUCKA, aHAIN3a U UHTEPIPETallMi UH()OPMALIUY, U
WH(OPMAIIMOHHBIC TEXHOJIOTUH JJIs BEITIOTHEHMS 3a/1a4 MPOPECCHOHATBHON ACSITETbHOCTH

OK 03. [IitannpoBath 1 peain30BbIBaTh COOCTBEHHOE MPOGECCHOHATHHOE U TUYHOCTHOE Pa3BUTHE,
PEIPUHIMATEIBCKYIO ICATeIHHOCTh B TPO(eCcCHOHANBHOM chepe, UCIIOIb30BaTh 3HAHUS 110
PaBOBOM M (PMHAHCOBOI IrPAMOTHOCTHU B PA3JIMYHBIX )KU3HEHHBIX CUTYaLIUSX;

OK 04. DddexTrBHO B3aNMOACHCTBOBATH M pabOTATh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcyiiecTBiATh YCTHYIO U MUCbMEHHYI0 KOMMYHUKAIIUIO HA TOCYAapCTBEHHOM S3bIKE
Poccwuiickoii @enepannu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH Cpe/ibl, peCypcocOepeKeHUI0, TPUMEHSTh 3HAHUS
00 M3MEHEHUH KJIMMaTa, TPUHIIUIIBI OEPEKIMBOTO MPOU3BOACTBA, dPPEKTUBHO JIEHCTBOBATDH B
Ype3BBIYANHBIX CHUTYAIUSX;

u HpO(beCCI/IOHaHBHbIe KOMIICTCHII U

ITpodeccronabHBIC KOMITIETEHITUU

[TK-1.1. OreHnBath COOTBETCTBHE KAUeCTBA MOCTYIAMIINX B OPraHU3AIMIO ChIPbSI, MATEPHAIIOB,
oy (habprKaToOB, KOMIUIEKTYIOIIUX U3ACINH TEXHUUECKUM perjlaMeHTaM, CTaHAapTaM (TEXHUYECKUM YCIIOBUAM),
yCJIOBHSIM ITOCTaBOK U JJOTOBOPOB

[1K-2.2. IToaroraBauBaTh TEXHHYECKHE TOKYMEHTBI M COOTBETCTBYIOLIHE 00PA3IIbl MPOLYKIMHU IS
MPEeIOCTAaBIICHYsI B UCIIBITATENIbHBIE 1a00paTOPUH JUISI TPOBEEHHSI IPOLIEAYPHI CEPTHUPUKAITUH.

B pe3ynbrate ocBoeHUs yueOHOTro npeaMera « XUMHs 00ydaromuiics JOKeH:

3Hamy:

CMBIC]I XMMHYECKUX IOHATHHI, BEIWYMH M 3aKOHOB; XMMHUYECKYK) TEPMUHOJIOTHIO, OCHOBHBIE
XUMHUYECKHE 3aKOHBI U 3aBUCHMOCTH; MECTO XMMHUHU B COBPEMEHHON HayYHOM KapTHHE MHUpA; pOJIb
XUMHUU B (POPMHUPOBAHUM KPYrozopa M (PYHKIIMOHAJIBHOW I'PaMOTHOCTH YeJIOBEKa JUIsl pEelIeHUs
MPAKTUYECKUX 3a/1a4; MPUHIMIIBI U METO/Ibl PEIIEHUS] XUMUYECKHX 3a/1ad, XMMUYECKOT0 aHalInu3a u
MOJCIIMPOBAHUsA, TEOPETHYECKOr0 M  DKCIEPUMEHTAJIbHOIO HCCIECIOBAaHUS; COBPEMECHHBIC
po0JIEMbl XUMHUH; COCTOSIHUE M MEPCIIEKTUBBI Pa3BUTHUS 3HAHUM 00 OKpYyKarollel cpeie U KU3HU
4eJI0BEKa; OCHOBHBIE MPUHIIMIIBI, OHATHUS U 3aKOHBI XMMHUH; OOIYI0 KApTHUHY (PU3UKO-XUMHUYECKUX
IIPEBPAILCHUIT MaTepUaIbHOTO MHPA, 3AKOHOMEPHOCTH U3MEHEHMS CBOWCTB M B3aWMMOOTHOIICHHU
XUMHYECKUX COEAMHEHMM, OCHOBAaHHBIX Ha nepuoauudeckom 3akoHe JI.M1. MenneneeBa u Ha
COBPEMEHHBIX MPEACTABICHUSAX O CTPOCHUHM BELIECTBA; BHUJIbI XMMHYECKUX CBS3€M B BELIECTBAX,
CTPYKTYpbl M CTPOEHHE MOJIEKYJ] HEOPraHMYECKMX M OPraHWYECKUX COEAMHEHUN pPa3IMYHBIX
KJIACCOB; BO3MOKHOCTHU TNPUMEHEHHUS] XMMHUYECKUX 3aKOHOB B KOHKPETHBIX OO0JAacTAX HayKH M
TEXHUKH, BKJIIOYasi MpoOIeMbl SHEprocOeperaromux TEXHOIOTUI H OXpaHbl OKPY>KaIoLIel cpe/Ibl

ymembp:
ONMCHIBATE M OOBICHATH XWUMHUYECKHE SBJIEHUSI W CBOMCTBa BCIIIECTB C HCIIOJB30BAHUEM
XUMHYECKMX TOHSITHI, TEOpUH, 3aKOHOB W 3aKOHOMEPHOCTEH; 00pabaThiBaTh, OOBICHSATH
pE3yiabTaTbl MNPOBCACHHBIX OIBITOB W ACJIAaTh BBIBOAbLI; AaBaThb KOJUYCCTBCHHBLIC OLCHKU U



IPOBOJIUTH PACUYEThl MO XUMHUYECKUM (OpMysiaM M YpaBHEHHUSM; pellaTh XUMHUYECKHE 3aau;
IPUMEHSATh MOJTY4YE€HHbIE 3HAHUA 17151 OOBSICHEHUS YCIOBUH MPOTEKAHUS XMMHUYECKHUX ITPOLIECCOB B
IpUPOJAE U I MNPUHATHS INPAKTUYECKUX PELIEHUN B II0BCEIHEBHOM JKU3HHU; IIPUMEHSATH
XUMHUYECKHE 3HAHUS U MHTEPHpPETallMd U BBIABICHMUS INPHUKIAIHBIX aCHEKTOB (DaKTUYECKOIro
MaTepuaa, O CBOMCTBAX HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHM; aHAIM3UPOBATh IPUYMHBI
U 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMMYECKMX 3JEMEHTOB M MX COECJUHEHUH, 00jacTu
IPUMEHEHUS BAKHEHIIMX MX HUX; ITOHUMAaTh OOIIME 3aKOHBI NMPUPOABl U INPOUCXOASIIUE B HEH
XUMHUYECKHE SBJICHHUS U IPOLECCHl; MPUMEHATh XUMHUYECKHE 3aKOHbI B KOHKPETHBIX OOJIACTSIX
HAYKU ¥ TEXHHUKH, 00ECTIEUNBast IPHU ITOM OXPaHy OKPYKaroIei cpeibl

2. CTPYKTYPA YYEBHOI'O ITPE/IMETA

I[I/ICHI/IHJ'II/IHa HN3y4acTCsd B TCUHCHUE OJJHOI'O0 CEMECTPA.

OOmast Tpyno€MKOCTh TUCHMIUIMHBI cOCTaBisier /2 4yaca. VX pacmpenenenue mo BUAaM
paboT MpeACTaBICHO B TaOIHIIE:

Buabl y4eOHbIX 3aHATHH M PA00THI 00y4ar0 M XCH pr}meMﬁngb BECro,
OO0u1asi TPy10€eMKOCTh Y4€OHOI0 npeMeTa 72
O0beM padoThl 00yYaIOIIMXCSI BO B3aHMOAECTBHU C 54
npenojgaBareseM N0 BUAaM yueOHbIX 3aHATHI (BCero), B T.4.:
JIEKIIUU 24
71a0b0paTOPHBIC 3aHATHS 14
[IpakTdeckoe 3ansTHe/ ceMuHap/ ypok 14
CamocrosiTesibHas padora 18
IIpome:xkyTouHas arrecranus (4achbl Ha AU depeHIMPOBAHHBIN 2
3a4eT)
KoncyabTanus nepeja 3k3aMeHOM -
IIpomeskyTouHas arrecTaums auddepeHUPOBAHHBIH

3a4yer




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

Homep Buabl yueoHo# padoThl
MpeaMeTHOro Pabora BO
pe3yJbTara B3aHMO/ICHCTBHH C E
nmpenmogaBaTejIeM lg
="
Konpl HaumeHoBaHMe pa3/iesioB, TeM o 2o go E L0 L0 SO
KOMIIeTCHIN I, Copep:xaHue y4e0HOro MaTepuajia g = g § ?i E (HaI/IMeHO‘:}aeHP(I:i](;III)eHO‘IHOFO
dopmupoBanuio Eﬁ g E" = E E pe
KOTOPBIX g 23 | £ =R
CIoco0CTBYeET = cs| 25|
3JIeMEHT = =S
NPOorpaMmbl
Tema 1. OcHOBHbBIE IOHATHUS U 3aKOHBI XUMUHU 2 Jlexuus-nuckyccus
1), 3), 6), 9. |1. Hayunsle meTonbl MO3HaHUSA OKPYXKArOLIETO YceTHBII onpoc
10),11) MHpa U UX HCHoJb30BaHue. Poib skcrniepuMenTa u
TEOpUH B TO3HAHUU XHUMHH. MojenupoBaHue
XUMHUYECKHUX MPOIIECCOB.
OK-1, OK-2, OK- 2. OCHOBHBIE TTOHSATUS XUMHUH. }
3, OK-4, OK-5, 3. OCHOBHBIE TOJIOKEHUS ATOMHO-MOJIEKYJIIPHON
OK-7 TEOPHH.
4.Bo3zeiicTBUe ~ XMMHUYECKHX  BEIIECTB  Ha
3JI0pOBbEYEIIOBEKA U OKPYKAIOIIYIO CPENY.
JlaboparopHast pabota Nel. Texunuka 2 BrinosiHeHue 3aganuiina
0€30MMacHOCTH U OCHOBHBIE ITpaBHJia pabOTHI B naboparopHoiil padore.
XUMHUYECKOH J1abopaTOpHH.
CamocrosTenbHas paboTa 1 | CamocrosiTensHOE U3yYeHHE
y4eOHBIX MaTepHaJIOB
Tewma 2. CtpoeHune aToma ¥ NEPUOJUIECKUIN 3aKOH 2
2),7) 1.Atom. CtpoeHue aroma. ATOMHBIE OpOHTAIH. Jlexuusi-nucKyccust
N3otomsl. VYeTHbI onpoc
OK-1, OK-2, OK- 2. Pacnipesienienue 3JIeKTPOHOB B aToMmax. S-, p-, d- P
3, OK-4, OK-5, |y viveckue 5JIEMEHTBI, WX  TOJIOXKEHHE B
OK-7 MIEPUOMYECKOM CHCTEME.




Homep

Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yiabTara B3aMMOIleﬁCTBHH C E
npenoaaBaTejieM lg
(=3
g ®DopMBI TEKYIIero KOHTPOJIS
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 So | &of E P yr P
. ] Z e 2 & | 2 (HaMMeHOBaHHE OLIEHOYHOI 0
KOMIIETEeHIIUH, Conep:xanue y4eOHOro MaTepuaJia = 25 | 7| 5 cpencTBa)
(hopMHupOBaHHIO = E 2 £ 2 2 b
=]
KOTOPBIX = = é EE| &
crnocodcTByeT ) e s | 85| S
g = : () [
3J1eMeHT = S
NPOrpaMMBbI
3. [Ilepmommueckuii 3akOH H TEpPHOAMYECKAS
cucrema XUMUYECKHUX 3JIEMEHTOB JN.
Meneneesa.
IIpaktnyeckas pabora Nel. CrpoeHue aroma u 2 CobecenoBanue
NIEpUOMYECKUN  3aKkoH.  MomsapHas  Macca.
Xumunyeckuii snemMeHT.AToM. CTpoeHHe aToMa.
ATomHble opouTanu. M30Tonsl.
PacnipenienieHne 2JIEKTPOHOB B aromax. S-, p-, d-
XUMHUYECKHE  DJIEMEHTBI, HX IIOJOKEHHE B
[IEPUOIUYECKON CUCTEME.
[lepnonnueckuil 3aKOH ¥ MIEPUOIUYECKAS] CUCTEMA
xumuueckux anemeHToB J[.M. Meneneena.
CamocrosTenbHas paboTa 2 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHajIoB
Tema3. Xumuueckas CBS3b. 2 Jlexums-nuckyccus
1. Xumunueckas cBs3b. BalleHTHOCTE. YcTHBIH onpoc
2),5)
2. NoHHas cBs3b.
OK-1, OK-2, OK- i . EOBEU‘IGHTH&SI CBS3b.
3, OK-4, OK-5, |4 Meraminieckas CBssp. }
OK-7 5. MexXMOoJIeKyIsIpHbIE B3aUMOJICHCTBUS.
6. BogopoaHas cBsi3b.
[TpakTrueckas padorta No2Xumudaeckas 2 CobecenoBanune




Homep

Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yJbTara B3aHMO/I€iiCTBHH C E
npenoaaBaTejieM Lg
(=¥
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 Sol 2o E POpMbI TEKYIEro KOHTPOIS
. < 2| 2 S| 2 (HauMeHOBaHHE OLIEHOYHOI0
KOMITETeHIIHiA, Conep:kaHne y4eOHOro MaTepuaJjia = 5| 37|35 )
dopmMupoBanuI0 = E 2 F E
KOTOPBIX g =S| E5| 5
cnocoGerByeT = S s | &5
3JIeMeHT = =S
NPOrpaMMBbl
CBsI3b. XMMHUECKas CBsA3b. BasieHTHOCTH. OHHAs
cBa3b. KoBanenTHas cBs3b. MeTammnueckas
CBSI3b. MEeXMONIEKYISIPHBIE B3aUMOJICHCTBUSA.
Bonoponnas cBs3b.
CaMmocrosiTenbHas paboTa 1 CamocrosiTenbHOE U3yUECHHE
y4eOHBIX MaTepHaJloB
Tema4. BemectBo. 2 Jleknusa-nuckyccus
2), 8) 1. CocTosiHUE BellecTBA. Y CTHBII OMpOC
OK-1, OK-2, OK- 2. ®Dusuko-XxMMHUYECKas TEOpHs  PACTBOPOB
3, OK-4, OK-5, | 2[IEKTPOIHUTOB H HEDNEKTPOIATOB.
OK-7 3. CriocoObl BBRIpOKEHHS KOHIICHTPAIUU (COCTaBa)
pacTBOpOB.
4. DIEKTPOIUTHI u AIEKTPOJIUTHYECKAS
Jcconranus.
5. 'maponus coneil.
6. XWUMHUYECKHME WMCTOYHUKH  DJIECKTPUUYECKOMN
SHEPrUU. DNEKTPOJAHBIE MOTCHIUATIBI.
7. DNeKTpoaus3.
[TpakTrueckas padota Ne3.BemecTso. 2 CobGecenoBanue
Cocrosaaue  BemiectBa.  DPU3HKO-XMMHYECKAs
TEOpus pacTBOpOB AIEKTPOIUTOB u
HEIJIEKTPOJIUTOB. Crnioco0bl BBIPKECHUS




Homep

Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yJbTara B3aHMO/IEeICTBUM C E
npenoaaBaTejieM L§
(=¥
Z ®DopMBI TEKYIIero KOHTPOJIS
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 So | &of E P it p
. ] Z e 2 & | 2 (HaMMeHOBaHHE OLIEHOYHOI 0
KOMIIETEeHIIUH, Conep:xanue y4eOHOro MaTepuaJia = 25 | 7| 5 cpencTBa)
dopmupoBanuio =} E Z|EE| pe
=]
KOTOPBIX g g-é =5
crnocodcTByeT = ¢ s & ; %
JJ1eMeHT = = S
NPOrpaMMBbl
KOHIIEHTpaIlUHU (COCTaBa) pacTBOPOB.
DIIEKTPOIUTHI u ANEKTPOJIUTUYECKAS
nuccounanyd. I uaponns conei.
XUMHUYECKUE UCTOUHHUKH AIIEKTPUUECKOU SHEPTUH.
DNeKTpOHbIE NOTEHIIUANIBI. DJIEKTPOJIN3.
CamocrosiTenbHas paboTa 1 CaMocTosATENbHOE N3YUYEHNE
y4eOHBIX MaTepHaJloB
Tema 5. OU3MKO-XUMHUUYECKHE 3aKOHOMEPHOCTHU 2 Jleknusa-nuckyccus
7),12) MIPOTEKAHUS XUMUYECKUX PEAKIIUN YceTHBII onpoc
OK-1. OK-2. OK 1. Knaccudukammss  XUMHUECKUX  PEaKIU.
3 'O’K 4 ) (SK 5' Durponust. Karanus. PaBHoBecue. OOpaTuMOCTb.
’ o “1 1 2. OKHCIMTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIH.
OK-7
[IpakTuueckas padora Ned Ou3nKo-XxUMHUYECKHE 2 CobecenoBanue
3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX
peakuuii. OCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUS
XUMHUYECKUX TporieccoB.Knaccudukanus
XUMHUYECKUX peakuui. DHTponus. Katamms.
PaBnoBecue. O6parumMocTh. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
CamocrosrenbHas pabora 2 | CamocTOsITETHHOE H3yUCHHE
y4eOHBIX MaTepUaIoB
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Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yJbTara B3aHMOJEHCTBHH C E
npenoaaBaTejieM Lg
(=3
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 Sol 2o E POpMbI TEKYIEro KOHTPOIS
KOMIIeTeHIIHIi, Coaep:xanne y4eGHOro MaTepHaJia B z g £ 5 % (HAUMEHOBANKE OLICHOUHOTO
(bOPMHPOBANHIO 5 E Eﬁ E g E cpencTBa)
KOTOPbIX a g_ Lg E E E
crocoGcTByeT = S s | & =| €
3JIeMeHT = =S
NPOrpaMMBbl
Tema 6.Baxuelinue ki1accbl HEOPraHUYECKUX 2 Jlexums-nuckyccusi. Y CTHBIN
2),4),5) OK -1 coeaunenuil. Knaccuduxkanus n HoMeHKIaTypa orpoc.
HEOPraHUYECKHUX BEIIECTB.
1.Bemectsa. IIpoctslie 151 CIIOJKHBIE.
Knaccudukanus.
2. Oxcunsl.
3. OcHoBaHus (THIPOKCH/IBI METAIIIOB).
4. Kucnots!.
5. Conn.
JlaboparopHast pabota Ne2.Ilony4eHue u cBoiicTBa 2 BrinosiHeHue 3axaHui Ha
HEOPTraHUYECKUX COCTMHCHHI. nabopaTopHO# paboTe
CamocrosrenbHas pabora 1 CaMocTosTENbHOE U3YUYEHNE
y4eOHBIX MaTepHaJloB
Tema 7.0kucnuTeIbHO-BOCCTAHOBUTENBHbBIE 2 Jlexuus-gucKyccus
2),4,8) CBOMCTBA TUTMYHBIX HeMeTay10B.O011as VYeTHbI onpoc
OK-1, OK-2, OK- XapaKTEpUCTHUKA IJIaBHBIX MOATPYII HEMETAIIIIOB
Ha [IpUMeEpE rajoreHoB.
3, OK-4, OK-5, |y Bomopoa. O01as XapakTepuCTUKa.
OK-7 2. Boza 1 iepokcu BOAOPOIA.
3. Iloarpynna yriepoaa U KpEMHUS.
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Bunbl yueOHO0# padoThI

NnpeaMeTHOro PaGora Bo
pesyabTara B3aHMO/eiiCTBHH C g
npenoaaBaTejieM Lg
(=¥
Koapl HaumeHoBaHMe pa3ienoB, TEM I3} Q:f o | 2 o E A O
KOMIIEeTeHIIHIA, Copepixanne y4eGHOro MaTepuaja B z g § ?i % (HaHMeHO:athi:;eHOqﬂom
(dopMupoBaHHIO 5 E E" = B E pe
KOTOPBIX = 25| ¢ = | g
CIOCOGCTBYET = S s | & =| €
3JIeMEHT = =S
NPOrpaMMBbI
4. Tloarpynmna azota u docdopa.
5. DaeMeHThI MOATPYIIBI KUCIOPOAA.
1. XuMHueckre CBOMCTBA raJOreHOB
2. [onydeHue ranoreHoB
3. [IpuMeHeHune rajoreHoB
[IpakTnueckas paboTaNe5. OxucnauTenpHo- 2 CobecenoBanue
BOCCTAaHOBUTEIIEHBIC CBOICTBa TUTTAIHBIX
HemeTaioB. OOIMas XapakTepHCTHUKA TJIaBHBIX
TOATPYTIIT HEMETAIIJIOB Ha npuMepe
ranoreHoB.Boniopo. Obmas
xapaktepucTrka.Boa " TIEPOKCH]T
Bosopoa.Iloarpynmna yriaepojaa u
kpemuus.Ilonrpynmna azora u ¢pocdopa. I1aeMeHTbI
MOATPYMIBl  KHUCTOpoJa. XMMHUYECKHEe CBOMCTBA
ranoreHoB [lomyuenmne ramoreHoB IIpumeHneHune
TaJIOTeHOB
CamocrosTenbHas paboTa 2 CamocrosTenbHOE U3yUYECHHE
y4eOHBIX MaTepHaJIOB
2), 8) Tewma 8. BoccTaHoBHUTENbHBIE CBOMCTBA METAJIOB. 2 Jlexums-TuCKyccHst
1. CoiicTBa HIEIOYHBIX METAJIIOB. YcTHbIi onpoc
2. [llenoyHO3eMENbHBIE METAJLIBI.
OK-1, OK-2, OK- | 3 ¥ yvuueckue croiicTsa aTIOMHMHUS, Oopa M Jp.
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Bunbl yueOHO0# padoThI

MpeaIMeTHOIr o PaGora Bo
pe3yJbTara B3aHMOJEHCTBHH C E
npenoaaBaTejieM lg
(=¥
Konpbi HaunmenoBaHue pa3jiesioB, TeM 5 Sol 2o E POpMbI TEKYIEro KOHTPOIS
KOMIIeTeHIIHIi, Conep:kaHue y4e0HOro MmaTepuajia B z g £ 5 % (HAUMEHOBANKE OLICHOUHOTO
(bOPMHPOBANHIO 5 E Eﬁ E g E cpencTBa)
KOTOPBIX g =S| E5| 5
crocoGcTByeT = S s | & =| €
3JIeMeHT = =S
NPOrpaMMBbI
3, OK-4, OK-5, | meramios.
OK-7 4.I'maBHBIE MEPEXOTHBIE METaJlIbI, ux
XapaKTepUCTHKA
ITpakTryeckas pabora Ne6.BoccranoBuTenbHbIE 2 CobecenoBanue
cBoiicTBa MeTai1oB.CBONCTBA IIETOYHBIX
MetasuioB. lllenoyno3emenbHbIe
MeTaJuTbl. XUMUYECKHE CBOMCTBA AIFOMUHUSA, Oopa
U ap. MeTauioB.] TaBHbIE EpEeXOAHbIE METAILIIBI,
UX XapaKTePUCTUKA.
CamocrosTenbHas padoTa 1 | CamocrosiTensHOE U3yUeHHE
y4eOHBIX MaTepHalioB
Tema 9.Knaccuduxarus u HOMeHKIATypa 2 Jlexuusi-nucKyccust
2),4),5) OpraHNYeCKUX CoeTMHEHUN.CTPYKTypHas TEOpHS VYcrHbIil onpoc
OK-1, OK-2, OK- | OCHOBA OPTaHMYECKON XUMHUU
3, OK-4, OK-5, 1.Oprannueckas XHMUS. Knaccudukanus
OK-7: TIK-1.1, | OPTaHM4ECKHX COSMHEHMUI.
IK-2.2 2. HomeHknaTypa OpraHM4ecKux COeIMHEHUN.
3. Teopust cTpoeHUsT OPTaHUYECKUX COCTUHECHHM.
4. VI3omepust OpraHU4eCKUX COCTMHEHUM.
5. XapakTeprucTuKa OPraHMIeCKUX peaKITuil.
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Bunbl yueOHO0# padoThI

PaGora Bo
B3aHUMOJEHCTBHH C 8
npenoaaBaTejieM L§
(=¥
Z (1))
5 OPMBbI TEK €ro KOHTPOJIHA
HaumeHoBaHue pa3iesioB, TeM © 20| 2ol £ P yu P
] Z e 2 & | 2 (HaMMeHOBaHHE OLIEHOYHOI 0
Conep:xanue y4eOHOro MaTepuaJia 5 = | 9 7| =5
= S | 8 cpeacrTsa)
= E - > = = pex
= ) ﬁ = = =
= (=T >l= =
& e | 2 E| g
= | €885 2
= = S
[Ipaktuyeckas pabora Ne7.Knaccudukamms u 2 CobecenoBanue

HOMEHKJIAaTypa OpPraHUYECKUX COECIUHEHUH.
CtpykTypHass Teopusi — OCHOBAa OPIaHUYECKOM
XUMHH. Knaccugukarus OpPraHUYECKUX
COCIMHEHU. Opranuyeckas XUMUS.
Knaccudukanuss ~ OpraHMuecKuX  COECTUHEHUH.
Homenkiarypa ~ opraHmyeckux COCIMHECHU.
Teopust CTpoeHMsI OpPraHMYECKMX COEIUHEHUH.
N3omepus OPraHUYECKUX COEMHEHHIA.

XapakTepucTruKa OpraHMueCKuX peakiuil.
IIpo¢deccnonaibHO-OpHEHTUPOBAHHBbIE
NPaKTHYECKHE 3aaHHUS 0 TeMe. XMMUYeCKUM
KOHTpOJIl) KadecTrBa I[pO)]yKTOB INMUTAHUA.
CranaapThbl KauecTBa NPOAYKIMH.
Oprannueckue 1 HEOPraHMYECKUe BEUIECTBA,

BXOJSIIIME B COCTAB MPOAYKTOB MUTAHUSI.
Omnpenenenue cocTaBa MPOAYKTOB MUTAHUST HA
coJiep;KaHue MaKpo U MUKPO3JIEMEHTOB. M3yueHnue
MIPeIJIOKEHHBIX MPENoiaBaTeieM MPOAYKTOB
MUTaHUS Ha MpeIMeT XUMUYECKOro COCTaBa,
OnpeAesIeHUE J0JIEN OT CyTOYHOM HOPMBI Makpo U
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MHUKPODJIEMEHTOB B YKa3aHHOM OJIIOfI€.
O3HakOMHUTBCS €O  CTaHJapTaMM  KadecTBa
pa3NMYHBIX  BUAOB  MPOAYKIUHU, OMPEICIUTh
COOTBETCTBHE HMEIOLIUXCSI ONBITHBIX O0Opa3oB
OPOAYKIHMH (10 HEKOTOPHIM TIOKa3aTelsiM) C
TIPUHSTHIMU CTaHAPTAMHU.
CamocrosTenbHas padoTa 2 | CaMocTOsITETHHOE H3yUCHHE
y4eOHBIX MaTepHAJIOB
2),4), 8) Tema 10. YraeBomopoisi 2 Jlekuusi-qucKyccust
1. AnkaHsl. YcerHbIi onpoc
2. llukioanKaHbl.
OK-1, OK-2, OK- | 3 Askensr.
3, OK-4, OK-5, |4, AJKangneHsl.
OK-7 5. AJIKUHBI.
6. ApeHbl.
JlabopaTopHas pabotra No3.Du3nKO-XUMUYECKHE 4 BrimonHenue 3amanuii Ha
CBOMCTBAa  NPEIENbHBIX U HENPENEIbHBIX nabopatopHoii padore.
YTJIEBOIOPOOB.
JlabopaTopHas pabora Nod.Du3UKO-XUMUYECKHE
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NnpeaMeTHOro PaGora Bo
pe3yabTara B3aMMOEHCTBHH € E
npenoaaBaTejieM Lg
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CBOMCTBA MPOU3BOIHBIX YIIEBOJIOPOIOB.
CamocrosiTenbHas paboTa 1 CamocrosiTenbHOE U3yUEHHE
y4eOHBIX MaTepHUaJIOB
2),4), 8) Tema 11. AzoTcoaepxaniue COeTMHEHHUS. 2 Jlexuus-nucKyccus
Kucnoponcoaepxanmecoe 1TMHEHUS YceTHBII onpoc
1. AMUHBI.
OK-1, OK-2, OK- | 2. AmunOKHCIOTSL.
3, OK-4, OK-5, | 3, Ilenrtuabl.
OK-7 4. benkwu.
5. Cniuptsl
6.2Kupsr
7.¥raeBoabl M JIp.  KHUCJIOPOJACOJEpKAIIUE
COCJIMHCHUSI.
JIaboparopHas pabota Ne5. AzoTcoaepkariue 2 BrinosiHeHue 3a1aHui Ha
OpTraHWYECKUE COCTMHECHUSI. nabopaTopHol paboTe
CamocrosiTenpHas paboTa 2 CamocrosiTenbHOE U3yUEeHHE
y4eOHBIX MaTepUaoB.
Tema 12. ITonumepsl. 2 Jlexuus-nuckyccust
1. ITonmumepsl. VYcrHblil onpoc
2).4), 5) 2. IlnactMaccsl.
3. BonokHa.
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NnpeaMeTHOro PaGora Bo
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4. Kayuyku.
JlaboparopHast padora Ne6. DPU3MKO-XUMUUYECKUE 4 BrinosiHeHue 3aganui Ha
OK-1, OK-2, OK- | cpoiicrea OMOOPTaHMYECKUX COCTUHEHUHN. nabopaTopHo# paboTe
3, OK-4, OK-5, JIaGoparopHass pabota Ne/.Du3uKo-XUMHUYECKUE
OK-7 CBOMCTBA  BBICOKOMOJIEKYJIIPHBIXCUHTETHUECKUX
COCIMHEHHU.
CamocrosTenbHas padoTa 2 | CaMocTosITETHHOE H3yUCHHE
y4eOHBIX MaTepHallOB
UTOIro | 24 14 14 18




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
(TexHosornyeckasi kapta 1js cryrearoB OUHOU ®OPMbI OBYUYEHMUSA)

@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 3aHATHIX, 12 25 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 METOJINYECKHE YKA3AHUA JJIS1 OBYYAIOIINXCS IO OCBOEHHMIO
JTACIATITAHBI

5.1. OOmme MeToaAMYECKHE PEKOMEHJAUMH IO OCBOCHUI0 IMCHHUILIHHBI,
o0pa3oBaTebHbIE TEXHOJIOTHH

VY4eOHbII TpeaMeT peann3yercs IMOCPEACTBOM IPOBEACHUS KOHTAKTHOM pPabOTHI C
oOyyaromuMucs (BKJIIOYasl IPOBEACHUE TEKYIIEr0 KOHTPOJIS yCIEBAEMOCTH) U IIPOMEXYTOUHOM
aTTECTALUU.

KonrtakTHas paboTra MOXeT ObITh ayIUTOPHOH, BHEAYAUTOPHOMN, a TaKXKe NPOBOJUTHCA B
AJIEKTPOHHON HH(OpPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcurera (manee - OUMOC). B
ciIy4yae TPOBEICHHsI YaCcTH KOHTaKTHOW paboTel mo aucuurummae B DMOC (B COOTBETCTBUU C
pacmnrcaHueM y4eOHBIX 3aHSTHI), TPYJOEMKOCTh KOHTakTHOW pabora B DMOC sKBUBaJICHTHA
ayJIUTOpHOM pabore.

[IpenogaBanue  AMCUMILIMHBL  BEAETCA C  IPUMEHEHUEM  CIEAYIOIIMX  BHJIOB
00pa30oBaTeNbHBIX TEXHOJIOTUIL:

-0aNIbHO-PEUTUHIOBasl TEXHOJIOTHSI OLICHUBAHMUS;

- JJIIEKTPOHHOE O0yUYECHHUE;

- IpobsIeMHOE 00yYEeHHE;

- IPOEKTHOE 00yYEHUE;

- pa300p KOHKPETHBIX CUTYAIIHH.

JU1st OLleHKH 3HAHWH, YMEHM, HaBBIKOB M YPOBHS C(DOPMUPOBAHHOCTH KOMIIETEHIIMU 110
JUCLUIUIMHE MPUMEHSIETCSl OAJUIbHO-PEUTUHIOBAsE CUCTEMA KOHTPOJII U OLEHKHU YCIEBAEMOCTU
CTYAEHTOB. B 0CHOBY 0asIbHO-PEUTUHIOBON CUCTEMBI [TOJIOKEHBI IPUHIHIIBI, B COOTBETCTBUHU C
KOTOPBIMH (POPMHPOBAHUE PEHTHHra CTYACHTA OCYIIECTBIISIETCS B XOZE TEKYIIEro KOHTPOJIS
ycrneBaeMoCTU. MakcuMalibHOe Kon4ecTBo 6amioB B cemectpe — 100.

[lo wuroram Tekymield ycleBaeMOCTH CTYIEHTY MOJKET OBITh BBICTABJCHA OIIEHKA IIO
IPOMEKYTOUHON aTTecTallui B COOTBETCTBUM 3a HaOpaHHBIMHU 3a ceMecTp Oayutamu.CTyaeHTam,
HaOpaBIIUM B X0/ TEKYIIETO KOHTPOJISI yCIEBAeMOCTH 10 qucuuiuinae ot 61 mo 100 6ammos u
BBINOJIHUBIIMM Bce 00s3aTelIbHbIE BUJbl 3aIUIAHUPOBAHHBIX YUEOHBIX 3aHATHUH, M0 pEIICHUI0
npenogaBarenss 0e€3 MPOXOXKICHHUS MNPOMEXKYTOYHOW aTTeCTallMd BBICTABISIETCS OLEHKA B
COOTBETCTBUU CO IIKAJION OLEHKH PE3YJIbTaTOB OCBOCHUS JUCLIUIUINHEI.

PesyabTaT 00yuenus cunraercsi c(pOpMHUPOBAHHBIM (IIOBBIIIEHHBIH YPOBEHb), €CIIU
TEOPETUYECKOE COJIEpKaHUE Kypca OCBOCHO MOJIHOCTHIO; IPU YCTHBIX COOECEeIOBaHUAX CTYAEHT
MCYEPIBIBAIOIIE, NTOCIEI0BATENbHO, YETKO M JJOTUYECKH CTPOMHO M3JaraeT y4eOHbI MaTepua;
CBOOOJTHO CHpaBisieTcs C 3ajJadaMy, BOMPOCAaMHM M JPYTUMM BHJAMM 3aJlaHUM, TpeOyoIMx
NPUMEHEHHUS 3HaHWM, UCII0JIb3YET B OTBETE JOMOJIHUTENbHBIN MaTeprai; BCE IPEIyCMOTPEHHbIE
paboueil yueOHOH mporpaMMoOi 3aJaHusl BBIOJHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMU
TpeOOBaHUSIMHU, CTYAEHT CHOCOOEH aHaJIM3UpOBaTh IIOJyYEHHBIE PE3yJbTaThl; MPOSBISET
CaMOCTOSITEJIBHOCTh IIPU BBINOJIHEHWH 33JaHHUN, KaueCTBO MX BBINOJHEHMSI OLICHEHO YHCIIOM
6amoB ot 86 g0 100, 4TO COOTBETCTBYET MOBBIILIEHHOMY YpPOBHIO C(HOPMHPOBAHHOCTH
pe3ysabTaToOB O0yUEHHUS.

PesyabraTr 00yueHusi cuutaercss coOpMHMPOBAHHBIM (IOPOTrOBbIN YPOBEHb), €CIIH
TEOPETUYECKOE COJIEpKaHUE Kypca OCBOCHO MOJTHOCTHIO; IPU YCTHBIX COOECEeIOBAaHUAX CTYACHT
MOCJIE0BATENbHO, YETKO U JIOTMUECKU CTPOMHO M3j1araeT ydyeOHBbI MaTepual; CIpaBleTcs C
3aJauaMy, BONPOCAMHU U JAPYIMMH BUAAMHU 3a/laHUil, TpeOYIOIIMX NPUMEHEHHs 3HaHUil; Bce
MPEeAYCMOTPEHHBIE pabodeil yuyeOHOW IpOorpaMMoON 3a/laHusi BBHITIOJHEHBI B COOTBETCTBHH C
YCTQHOBJICHHBIMH TPEOOBAaHUSAMM, CTYJIEHT CIIOCOOEH aHAJIM3UPOBATH MOJIYyYCHHbIE PE3YIbTaThl;
MPOSIBIISIET CAMOCTOSATEILHOCTh IIPU BBIMOJIHEHUH 3aJJaHUM, KaueCTBO UX BBIIIOJIHEHHUS OLIEHEHO
yuciaoM 6aioB oT 61 10 85,9, 4TO COOTBETCTBYET MOPOTOBOMY YPOBHIO C(OPMHUPOBAHHOCTH
pPE3yNHTATOB O0yUCHUS.

Pesynbrar o00y4eHusi cumTaercsi Hec() OPMHPOBAHHBIM, €CIM CTYIEHT IIpH
BBIMIOJTHEHUH 3a/IaHUN HE JEMOHCTPUpPYET 3HAaHUN y4yeOHOro marepuasia, JOMYyCKaeT OLIMOKH,
HEYBEPEHHO, C OOJBIIMMHU 3aTPy[HEHHSIMH BBINOJHAET 33/JaHUs, HE JEMOHCTPUPYET
HEOOXOUMBIX YMEHUH, Ka4eCTBO BBIMOJIHEHHBIX 3a/JlaHUN HE COOTBETCTBYET YCTAHOBJIEHHBIM



Tpe6OBaHI/ISIM, Ka4e€CTBO UX BBIITOJHCHHUSA ONCHCHO YNCIIOM 6aHJIOB HHNXKC 61, 4YTO COOTBCTCTBYCT
JIOTTIOPOTOBOMY YPOBHIO.

5.2.MeTroanyecKkue yKa3aHHs JJIsi 00yYaIOIIMXCH MO OCBOEHUIO JUCIHUIIMHBI HA
3aHATHAX JEeKIHOHHOI0 THIIA

JIeKUMOHHBIH KypC TMpeAmnojiaraeT CHUCTEMaTHU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX
BOHpOCOB TEMATUYCCKOT'O IIJIaHaA. B X0A€ JICKIIMOHHBIX 3aHSITI/Iﬁ paCKprBaIOTCSI 6a3OBLIe
BOIIPOCHI B paMKaX KaXKIOW TeMbl NUCHUIUIMHBL (OO003HA4YalOTCS KIOYEBBIC ACTIEKTHI TEM, a
TaK)Ke JICJAOTCS aKIICHTHI Ha HamboJiee CIIOKHBIE W BAXKHBIC TMOJIOKCHHUS HW3Y4aeMOTO
MaTtepuana. MaTtepuaibl JEKIHHA SBISIOTCS ONMOPHON OCHOBOM ISl MOATOTOBKHA OOYYAKOIIMXCS K
HpaKTI/I‘IeCKI/IM 3aHATUAMU BBIITIOJIHCHUA 3aHaHHﬁ CaMOCTOHTeHBHOﬁ pa6OTLI, a TaKXEC K
MEPOTIPUATHAM TEKYIIETO KOHTPOJISI YCIEBAEMOCTH W TPOMEKYTOYHOH aTTeCTallMH I10
JUCLIUAIIIIMHE.

B Xxonme JeKIMOHHBIX 3aHATHA HEOOXOIMMO BECTH KOHCHEKTHPOBAaHHWE Y4YeOHOTO
Marepuana. Bo3M0XHO BeJleHHE KOHCIIEKTA JICKIIUH B BUJIE MHTEJUICKT-KapT.

5.3. MeToauyeckue ykazaHusi 1Jjisi 00y4arOIIMXCHA MO OCBOCHHIO JUCIHUIJIMHBI HA
JabopaTopHbIX padorax
[ToaroroBky K Kaxka0¥l 1ab0opaTopHON pabOTE CTYACHT JIOJDKEH HAaYaTh C O3HAKOMIICHHS
C TJIAHOM 3aHATHS, KOTOPBIA OTpa)KaeT CoJlepiKaHue TMpeanokeHHOM Tembl. Kaxnas
BBINOJIHEHHAst paboTa ¢ 0(OPMIIEHHBIM OTYETOM IO HEH MOIJICKHUT 3aIIUTE IPENO1aBaTEIIIoO.
[Ipu oneHMBaHUM 1a00OPATOPHBIX PAOOT YUUTHIBACTCS ClIEAYIOIIEE:
— Kad€CTBO BBIIIOJIHCHHUA BKCHCpI/IMGHTaJII)HO-HpaKTI/I‘-ICCKOI\/JI qacTu paGOTI)I Hn CTCIICHb
COOTBETCTBUS PE3Yy/IbTATOB PAOOTHI 33JaHHBIM TPEOOBAHUSM;
— KadyecTBO OOPMIICHHUS OTUETA 1O PaboTE;
— Ka4YCCTBO YCTHBIX OTBCTOB HAa KOHTPOJIbHBIC BOITPOCHI ITPH 3aIIUTC pa6OTI)I.

5.4. MeToanueckue yKa3aHHus 10 CAMOCTOSAITEJILHOM padoTe 00yyaromuxcs

CamocrodarenbHas pabora obecreunBaeT MOATOTOBKY OOYdYarolerocs 3a04HOM (GopMel
00y4eHHUsl K ayJTUTOPHBIM 3aHATHSAM U MEPOIPHUITHIM TEKYIIEro KOHTPOJSI U MPOMEKYTOUHOM
aTTecTallud II0 M3y4aeMoW JucUUIUIMHE. Pe3ynbTarbl 3TONH IOATOTOBKM MPOSIBISIOTCS B
AKTHBHOCTH OOYyYaroIIerocsl Ha 3aHATUSAX U B KAUECTBE BHINIOJHEHHBIX MPAKTUYECKUX 3aJJaHUH U
JIpyrux (GopM TEKyIIero KOHTPOJIS.

[Ipu BBITIOTHEHUH 3aJIaHUM JIJII CAMOCTOSITEILHON PabOThl peKOMEHayeTCs MpopadboTka
MaTEpUasoB JIEKIUN MO KaKIAOW INPOMIEHHOM TeMe, a TakkKe H3Yy4eHHE DPEKOMEHIyeMOM
JUTEepaTyphl, IpeacTaBlIeHHON B Paznene 6.

B mnpouecce camocTosTenbHON pabOThl MpPU W3YYEHUHM AUCHUILIUHBI CTYJEHTBI MOTYT
UCIOJIb30BaTh B CIEUUAIM3UPOBAHHBIX  ayJUTOPUSAX JJI  CAMOCTOSITEJIbHOM  palbOoThI
KOMITBIOTEPHI, 00eCIeynBaroIIeMy JOCTYI K IPOrpaMMHOMY 00€CIIeYeHUI0, HEOOXOUMOMY ISt
W3YYEHHUs TUCIUIUIMHBL, @ TAKXKe TOCTYH Yepe3 NH()OPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHYIO CETh
«VIHTepHEeT» K 3NMEKTPOHHON MH(OpMamoHHO-00pa3oBaTenbHol cpene yHusepcurera (QMOC)
U DJIeKTpoHHON Oubnmoreunoit cucreme (ObC), roe B SIEKTPOHHOM BHJIE PACIIOIATAOTCS
yuyeOHble M Y4eOHO-METOAMYECKHE MaTepualibl, KOTOpPblE MOTYT OBITh HCIIOJIB30BaHbI IS
CaMOCTOSITeNIbHOM pabOoThI MPU U3yUYEHUH TUCHUTUIMHBI.

Jns oOyyaromuxcst 1Mo 3a04HOM ¢GopMme OO0ydeHHUs caMOCTOsITeNbHast paboTa SIBIIsSETCS
OCHOBHBIM BHJIOM Y4€OHOM 1eATeIbHOCTH.



6. VUEBHO-METOJMYECKOE M WH®OPMAIIMOHHOE OBECIEYEHWE
TACIATIIAHBI

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

OcHoBHas1 JiuTEpaTypa:

1. Pymwutuc, I'. E. Xumus. Opraandeckas xumus. 10 kimacc. ba3oBeril ypoBeHsb : yued. ais
001eoOpa3oBaT. YYpeKJIeHUM ¢ mpuia. Ha 3ekTpoH. Hocutene / I'. E. Pymurtuc, @. T.
®enpaman. - 14-e u3n. - Mocksa : [Ipocsemienue, 2011. - 192 c. : un. - B npuin.: DVD Xumus
10 k1. - ISBN 978-5-09-025185-3 : 93-20. - TekcT : HemocpeACTBEHHBIH.

2. Pymsuruc, I'. E. Xumus. OcHoBbl 00m1eit xumuu. 11 knace. ba3oBelit ypoBens : yued. s
obmeooOpazoBar. yupexaenuii / I'. E. Pymsutuc, ®@. I'. ®enpaman. - 13- usn. - Mocksa :
ITpocsemienue, 2011. - 159 c. : wi. - B npun.: CD-ROM Dnexrpon. npui. Xumus. 11 ki. - Vkas.
- ISBN 978-5-09-025186-0 : 176-00. - TekcT : HEOCPEACTBEHHBIMH.

JlonoIHUTeIbHAS JTUTepaTypa:

3. boromonora, M. B. Heopranmueckas xumus : yde0. mocobue isi cpen. mpod.
oOpa3zoBanus / 1. B. boromonoga. - Mocksa : UHOPA-M, 2021. - 336 c. : un. - (IIPO®Uns). -
[Mpun. - URL: https://znanium.com/read?id=398927 (mara obOpamenus: 15.07.2024). - Pexum
JIocTyna: Juisi aBTopu3. moibp3oBareneil. - ISBN 978-5-98281-187-5. - 978-5-16-003706-6. -
Texcr : 3IeKTPOHHBIN.

4. TapmmH, A. II. OOmas u HeopraHuueckas XHMHsS B CXEMax, PUCYHKaX, TaOIHIaX,
XUMHYECKHX peakuusx : ydeO. mocobme il By30B IO HEXHWM. HANpPaBICHUSM IOITOT.
(xBanudukanus (crenens) "0akamasp") / A. II. I'apuun. — 2-e uzn., ucrp. u Aomn. — JJokyMeHT
Read. — MockBa : UHOPA-M, 2024. — 304 c. : ui. — (Bsiciiee obpa3zoBanue. bakanaBpuar). —
IMpun. — URL: https://znanium.com/read?id=429983 (mara obpamienus: 03.03.2024). - Pexum
JocTyma: sl aBTopu3. nojib3oBateneid. — ISBN 978-5-16-108333-8. - 978-5-16-015940-9 : 0-00.
— TekcT : 3IeKTpOHHBIN.

5. Endumon, B. . OcHoBeI 0011e# XuMu# : y4ed. mocoOue i By30B MO0 XMMHKO-TEXHOJ.
HanpasieHusM noxarot. / B. U. Exdumos. - 2-e uzn. - Jlokyment Bookread2. - Mocksa :
NHOPA-M, 2024. - 256 c. - (Beicuuee oOpa3zoBanue - bakanaspuar). - URL:
https://znanium.ru/read?id=438582 (mata o6pamienus: 06.10.2024). - Pexum goctyma: s
aBropu3. mois3zoBateneid. - ISBN 978-5-16-010066-1. - 978-5-16-101776-0. - Tekct
JJIEKTPOHHBIN.

6. W sanos, B. I'. Opranmnueckas xumus. Kpatkuii kypc : y4ae0. mocodue [ cpe. Ko U
cpen. cren. yue0. 3aBenenuii] / B. I'. Banos, O. H. I'eBa. - Jlokyment Bookread2. - Mockaa :
Kypc [u nap.], 2018. - 222 c¢. - URL: https://new.znanium.com/read?pid=912392 (nara
obpamienust: 15.10.2024). - Pexxum pmoctyna: anst aBTopu3. monb3oBareneid. - ISBN 978-5-
905554-61-2. - 978-5-16-101306-9. - TekcT : 2IeKTPOHHBIH.

7. Koaiup, F0. H. Xumus. JlabopaTtopsslil npaktukyM : y4e6. nocodue / FO. H. Kosains, A.
B. Bacunbes, JI. B. KonapateeBa. - XKenesznoropck : ®I'BOY BO Cubupckas mnoxxapHo-
crmacarenbHas  akagemumss [TIC MUC  Poccum, 2022. - 159 ¢ - URL:
https://znanium.com/read?id=400983 (mata obGpamienus: 29.08.2024). — Pexxum goctyna: amis
aBTOpU3. MOJI30BATEINIEH. - TEKCT : AIEKTPOHHBIN.

8. Cracp, H. ®. CnpaBouHuK 10 00mIei 1 HEOPraHMYECKOW XUMHUH. Y4eOHOe Toco0ue s
npuKIaaHoro 6akanaspuara : yue0. mocobue / H. ®@. Crace ; Hau. uccnen. Tomckuii monuTexs.
VH-T. - 4-¢ u31. - Mocksa : lOpaiit, 2017. - 92 c. : . - (YauBepcutetsl Poccun). - ISBN 978-5-
534-00904-0. - 399334 : 196-90. - TekcT : HemoCpeACTBEHHBIH.

9. Xwumus : yue6. mocodue / M. JI. 3vikoBa, JI. B. Haiimymmaa, M. I1. [Ipokymkuna, O. HO.
[lep6axoBa. - Kpacnospck : Cubupckuit ¢enepanbubiii ynusepcuter, 2021. - 180 c. - URL:
https://znanium.com/read?id=432839 (mara obpamienus: 29.08.2024). — Pexxum goctymna: ams
aBTOpH3. nmoss3oBarenei. — ISBN 978-5-7638-4490-0. — Tekcr : 27eKTPOHHBIH.



6.2. IIpodeccnonanbHbie 0a3bl JAHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIEC CHCTEMBI,
HHTEePHeT-pecypchl

1. eLIBRARY.RU : nayunas snextpoHHas OuOnmoreka : caiit. — Mocksa, 2000 - . -
URL: https://elibrary.ru (mara oopamenwus: 03.08.2024). — Pexxum foctyma: uist 3aperucTpup.
1oJib30BatTeseil. — TeKCT: 3JeKTPOHHBIM.

2. Webelements : oHNaliH CHpPaBOYHUK XHUMHYECKHX JJIEMEHTOB : calT. - URL:
http://webelements.narod.ru/. (gara ooparenus: 03.08.2024). - TeKCT : 3IEKTPOHHBIIA.

3. Xumus sl KaKI0ro : oOpaszosat. moprtan : cait. - URL: http://hemi.wallst.ru/ (nara
obpamenus: 03.08.2023). - TekcT : 3JEKTPOHHBIM.

4. DnextpoHHas  OubOnuoreyHas  cuctema  [[OBOIDKCKOTO — TOCYAapCTBEHHOTO
yauBepcuteta cepBuca : cat / ®I'BOY BO «IIBI'YC». — Tompsrtu, 2010 - . - URL. :
http://elib.tolgas.ru(nara oOpamenus: 03.08.2024). - Pexum goctyma: sl  aBTOPH3.
M0JIb30BaTeNe. - TEeKCT : ANEKTPOHHBIN.

5. DnekrpoHHO-OMONMMOTEYHas cuctema Znanium.com: cait / OO0 "3HAHUYM". —

Mocksa, 2011 - . - URL: https://znanium.com/ (mara oOpamenus: 03.08.2024). - Pexum
JIOCTyNa: JJIsl aBTOPHU3. TOJIb30BATENIEH. - TEKCT : 3JIEKTPOHHBIN.

6. DOnekTpoHHO-Onbnuoreunas cucrema Jlanp : caiit / OO0 "ObC JIAHB".
Mocksa, 2011 - . - URL: https://e.lanbook.com/ (nara oOpamienusi: 03.08.2024). - Pexum

A0CTYyIIa: U1 aBTOPU3. noab3oBaTenei. - TekcT : BHGKTpOHHBIﬁ.

6.3. IIlporpammHoe obecnieuyeHue

Wudopmannonnoe odbecrieueHnue yu4eOHOTO Mporecca Mo JUCHUTUTMHE OCYIIECTBISETCS C
WCIIOJIb30BAaHUEM CIIEAYIOLIEr0 MPOTPaMMHOIO oOecreueHus: (JUIEH3UOHHOTO M CBOOOJHO
pacIpoCTpaHseMOro), B TOM YUCJI€ OTE€YECTBEHHOI'O ITPOU3BO/ICTBA.

Ne Haumenosanue YcaoBus foctyna
n/n
1 MicrosoftWindows W3 BHYTPEHHEW CETH YHUBEPCHUTETA (JIMIICH3HOHHBIN IOTOBOP)
2 MicrosoftOfficeProfessionalPlus W3 BHYTPEHHEW CETH YHUBEPCHUTETA (JIMIICH3HOHHBIN IOTOBOP)
3 Koncynprantllintoc W3 BHYTPCHHEH CeTH YHUBEpCUTeTa (JIMIICH3HOHHBIN I0TOBOP)
4 CI0 MOODLE u3 000 TOYKH, B KOTOPOI UMeeTcst IOCTyH K ceTr VIHTepHeT
(JIMIIeH3MOHHBII TOTOBOP)

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

CriennanbHble TOMELIEHHUS MPECTABIAIOT COO0N yuyeOHbIe ayIMTOPUH AJIs IPOBEACHUS
3aHATUI BceX BUJOB, IPEIyCMOTPEHHBIX OOpa30BaTeNbHOW MpPOrpaMMOM, B TOM 4HCIE
TPYNIOBBIX M WHAMBUIYaAJbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS W IPOMENKYTOUHOMN
aTTeCTallud, a TaKXKe IMOMELIEHHs Ul CaMOCTOSATENbHOM paboThl, MacTepckue U 1abopaTopuHy,
OCHAILIEHHBbIE 000pYyJOBaHHEM, TEXHHYECKUMH CpeJICTBaMU OOy4YeHHs U MarepHhalaMu,
YUUTBIBAIOIIMMHU TPEOOBAHUS MEXKTYHAPOJHBIX CTaHIapPTOB.

3aHATHSA JeKIMOHHOI0 TUNA. Y4eOHbIe ayJUTOpPUU AJS 3aHATUN JIEKIIMOHHOTO THIIA
YKOMIUIEKTOBAaHBl MEOENbI0 W TEXHUYECKMMHU CpEICTBAMU OOYyYeHHSs, CIyKallUMH IS
npeAcTaBieHus  y4eOHOW  wHpopMmamuu  (CTallMOHApHBICE WJIM  TIEPEHOCHBIE  HAaOOPHI
JIEMOHCTPAIIMOHHOTO  00OpYZOBaHUS (IIPOEKTOp, SKpaH, KOMIBIOTEp/HOYTOYK), y4yeOHO-
HarjsiHble TocoOus (Mpe3eHTalMu [0 TeMaM JIeKIui), oOecreyuBaroniie TeMaTH4YeCKHe
WUTIOCTPALMK, COOTBETCTBYIOIINE JAHHON IPOrpaMMe TUCLUIUIMHBI.

IIpakTuyeckue 3aHATHA. 11 NpOBEAEHUS NPAKTHYECKUX 3aHATUH HCIOJIB3YETCS
yueOHasi ayIuTOpHsl, YKOMILJIEKTOBAaHHBIH MeOeIbl0 U TEXHHUYECKUMH CpEeACTBaMH OOYy4YECHHMS,
CAyXaluMU  JUIsl ~ TpeAcTaBieHus  ydeOHoW  mHpopmamuu  (IEpeHOCHOW  Habop
JIEMOHCTPAIIMOHHOTO 000pYA0BaHUs (IIPOEKTOP, IKPaH, /HOYTOYK).

JlabopaTopuble padotrbl. [l npoBefeHHs 1a00paTOpHBIX pPadOT MCHOJIb3yeTcs



http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/

yuebHass aymuropus T-106«KommiekcHast nabopaTopusi XUMHM W MaTE€pUATIOBEACHUS»,
OCHAIIIEHHAs CIAEAYIOIMHUM 000pynoBanueM: Mukpockon ,0apeoMerpsl, OropeTku (50 Mi), KOa0bI
(250 ™), MepHble UWIMHApPHI, THneTkd (20-25 ™), OpoOHPKH, CTEKISIHHBIE TpPYOKH,
CIIUPTOBKA, TEPMOMETPHI, TEXHHUYECKHUE BEChl C Pa3HOBECAMH, IITATUB, XUMUYECKHE CTAKaHBI;
PEaKTUBBI,BOsIHAA OaHs, ceKyHaomep,npudbopKumnma,yamxu Ilerpu.

IIpomexyTounasa arrecraums. /(1 mOpoBeAeHHUs MNPOMEKYTOUHON aTTeCTalluu IO
JUCLIUTUTMHE UCTIIONB3YIOTCS KOMITBIOTEPHBIE KIIACChI, OCHAIIEHHBIE KOMIIBIOTEPHONW TEXHHUKOH C
BO3MOXXHOCTBIO TOJKIIIOYEHUsSI K ceTu MHTepHeT u obecrneueHueM J0CTyna B 3JIEKTPOHHYIO
WH(OPMAIIMOHHO-00pa30BaTEIbHYI0 Cpeoy YHUBEPCHUTETa W/WIU y4eOHbIE ayJuTOPHH,
YKOMILIEKTOBaHHBIE MEOEIIbIO U TEXHUYECKUMHU CPECTBAMU OO0 yUEHUSI.

CamocrositesibHass padora. [lomemeHuss Uil caMOCTOSITENIBHON pabOThl OCHALIEHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOXHOCTHIO MOJKIIOYEHUS K ceTH «MHTepHeT» U JOCTYIOM K
AJIEKTPOHHON HH()OPMAIIMOHHO-00pa30BaTEIbHON cpele yHuUBepcuTera. Jlns opraHu3anuu
CaMOCTOSITENIbHOM pab0oThl 00YJarOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIACCHl YHUBEPCUTETA;

Ooubnuoreka (Menuasan), HMeOMAs MecTa JUIsi OOYYarolIMXCs, OCHAIICHHbBIE
KOMITBIOTEPAMH C JIOCTYTIOM K 0a3aM JaHHBIX U ceTu MHTEepHeT.

DJIeKTPOHHAs HH(}OPMANIMOHHO-00pa30BaTeIbHAsA cpena YHHUBepPCUTETA
(AN OC).Kaxp1iio0ydaronniicsBTe4eHNEBCETONEPHOAA00yueHUI00eCTIeYeHUH ANBH Ty ATbHBIM
HEOTPAaHUYEHHBIM JIOCTYIIOM K SJEKTPOHHOM HH(OPMAIIMOHHO-00pa30BaTeIbHON cpene
yauBepcuteta (OUOC) http://sdo.tolgas.ru/ u3 mo00i TOYKH, B KOTOPOW MMEETCS JOCTYI K
WH(OPMALIMOHHO-TEIICKOMMYHUKAIIMOHHON ~ cetn  "MHTepHeTr", Kak Ha  TEppPUTOPUU
YHHUBEPCHUTETA, TaK M 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 4YHCJIEe JJs AUCTAaHLMOHHOro o0ydeHus. st atoro TpeGyercst 3asBIE€HUE CTyAEHTa (ero
3aKOHHOI'O IIPEJICTABUTENSI) U 3aKJIIOUYEHHUE IICHUXOJIOrO-MEAMKO-TIENarornyecko KOMHCCHU
(IIMIIK).

K npenMeTHbIM pe3ysibTaTaM OCBOEHUS! IUCLUIUIMHBI TOIIOJHUTENBHO OTHOCATCS:

1) 1t cliernbIX, CIa0OBUAAIIMX 00YUYaIOMUXCS:

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

2) A TIIyXHX, C1a00CbIIAIINX, TO3AHOOMIOXIINX 00yYarOIUXCs:

- c(hOpPMHUPOBAaHHOCTb W PAa3BUTUE OCHOBHBIX BHUJIOB pEYEBOH JEATEIHHOCTH
00yYaroIuXcsl - CIyXO3PUTEIBHOIO BOCHPUATHSA (C MCIOJIB30BAHMEM CIIyXOBBIX almapaToB U
(MIM) KOXJIEapHBIXUMIUIAHTOB), TOBOPEHMUSI, YTEHUS, IUChMA;

3) 11t 00y4JaroLIMXCs C PacCTPOMCTBAMU ayTUCTUYECKOIO CIIEKTpa:

-OBJIaJICHHE OCHOBHBIMHU CTHJIMCTUYECKHMHU PECypCaMi JEKCHKH M (DPa3eojoruu s3bIKa,
OCHOBHBIMM HOPMaMH JIMTEPAaTYpPHOTO s3blKa, HOPMaMH pPEUEBOIO ITHKETA; IMPHOOpETeHue
ONbITa MX MCIOJIb30BAaHUS B PEUYEBOM M aJIbTEPHATHUBHOM KOMMYHUKATUBHOM IPAKTUKE IpPU
CO3JIaHUM YCTHBIX, MMCbMEHHBIX, aIbTEPHATUBHBIX BBHICKA3bIBAHUHN; CTPEMJICHHE K BO3MO>KHOCTH
BBIPa3UTh COOCTBEHHBIE MBICTIH U YyBCTBa, 0003HAYUTH COOCTBEHHYIO ITO3UITHIO.

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
CJIEAYIONIME BAPHAHTHI BOCHPUATHS y4eOHOW HMH(OpMAIMKM C Y4€TOM HX WHAWBUIYATIbHBIX
NCUXO(PHU3UUECKUX OCOOCHHOCTEW, B TOM YHCJIEC C NPUMEHEHHEM JJIEKTPOHHOIO OOYydYeHHS W
JTUCTAaHIIMOHHEBIX TEXHOJIOTHH:

- Ui JUI] C HapyIICHUSMH 3PCHUS: B MEYaTHOW (OpPME YBEIMUYCHHBIM MIPUPTOM; B
dbopme SIEeKTPOHHOTO JOKYyMeHTa;, B ¢opme ayauodaina (mepeBoj] yueOHbIX MaTepuaioB B
aynmuodopmar); B medaTtHOll (opme Ha s3bike bpaiins; WHIUBUIyanbHBIE KOHCYJIBTALUU C
IMPUBJICYHCHUEM TPI(l)J'IOC}’p)IOHGpGBO}ILH/IKa; HHAWBUAYAJIbHBIC 3a1aHUA U KOHCYJIbTallluH.

- N JUI ¢ HapyIIEHUSIMU CcIyxa: B medaTHoW ¢opme; B (opMe DIEKTPOHHOTO
JOKYMCHTA, BUACOMATCpHahbI C CY6TI/ITpaMI/I; HHIWBHUAYAJIbHBIC KOHCYJIbTAllUN C ITPUBJICYCHUCM
CypAOTNEpPEeBOIUNKA; MHAUBHUIyalbHBIE 3a/IaHUSI U KOHCYJIbTAIIUU.

- JJId JdL ¢ HapyICHHAMHA OIIOPHO-ABUIATCIBHOIO aririapara: B ne4yaTHOU (1)0pMe; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; 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)

[TpaxTrueckas padota Nel.

Tema: CtpoeHue aToma v EpUOANYECKUN 3aKOH

1.AtoMm. CtpoeHue atoma. AToMHbIE OpOuTaH. M30TOIIEI.

2. PacripenerieHue 3JIEKTPOHOB B aromax. S-, P-, O- XMMHYECKHE 3JIEMEHTBI, X IOJIOKCHHE B
MEPUOIUYECKON CUCTEME.

3. Ilepuonuueckuii 3aKOH M TMEpUOAMYECKAas CHCTeMa XuUMU4Yeckux siaemeHtoB J[.H.
Meunneneesa.

[TpakTrueckas padora No2
Tema: Xumnueckast CBSI3b.

1. Xumnueckas cBsI3b. BaJleHTHOCTS.

2. UonHas cBsI3b.

3. KoBanieHTHas CBA3b.

4. MeTanu4deckas CBSI3b.

5. MexMoIeKysspHble B3aUMOICHCTBHUSL.
6. Bomopoanas cBs3b.

[TpakTuyeckas padora Ne3.
Tema: Bemectso.

1. CocTosiHME BellecTBa.

2. OU3MKO-XUMUYECKask TEOPUS PACTBOPOB AIEKTPOIUTOB U HERJIEKTPOJIUTOB.

3. CriocoOsl BbIpayKeHUsI KOHIIEHTPAIUH (COCTaBa) pacTBOPOB.

4. DNEeKTPOIUTHI U ANEKTPOIUTHYECKAs UCCOLMALIUS.

5. I'maponus conen.

6. X¥MHUYecKHe UCTOYHUKHU HIIEKTPUUYECKON SHEPTUH. DIEKTPOIHbIE TOTECHIIUAIBI.
7. DNEKTPOIU3.

[TpakTrueckas padota Ne4

Tema: OU3NKO-XMMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PeaKIIUi

1. Knaccudukanus xumuyeckux peakuuid. Jutponus. Karanus. PaBHoBecue. O6paTuMocTb.
2. OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKLINH.

[TpakTuyeckas padoraNeS.
Tema: OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE CBOMCTBA THTMYHBIX HeMeTal1oB. O0mias
XapaKTEePUCTUKA IVIABHBIX MTOATPYIII HEMETAIIJIOB HA IIPUMEPE TaJION€HOB.

. Bomopon. Ob6mas xapakTepucTuka.
. Bona u nepokcuj Bonopoa.

. [loarpynma yriepoaa u KpeMHHUSI.

. [Toarpynmna azora u ¢ocdopa.

. DJIEeMEHTBI OATPYIIIBI KUCIOPOJA.
. XMMHYECKHE CBOWCTBA rajJOr€HOB
. [losryyenue rajgoreHoB

. [IpuMeHeHne ranoreHoB

WN =Nk W -



[TpakTuyeckas padora Ne6
Tema: BoccTraHoBUTENBHBIE CBOMCTBA METAJIIOB.

1. CBolicTBa IMIECIIOYHBIX MCTAJIJIOB,

2. lllenoyHo3eMeNbHBIC METAJLIbI.

3. XUMUYECKHE CBOMCTBA ATFOMHUHWS, 00Opa U JIp. METAJLJIOB.
4.I'naBHBIE IEPEXOAHBIC METAJLIBI, UX XapaKTePUCTUKA

[TpakTrueckas padota Ne7.

Knaccugukanus 1 HOMEHKIATypa OpraHMYecKuX coequHeHui. CTpyKTypHasl TeOpusi — OCHOBA
oprannyeckoil xumuu. Knaccugukanus opraHudeckux coenuHeHuid. OpraHudeckas XUMHUSL.
Knaccudukanuss opranuyeckux coeauHeHnid. HoMmeHkiaTypa OpraHMYeCKHX COCIWHEHHH.
Teopuss cTpoeHHs OpraHM4YecKux coeauHeHud. M3omepuss OpraHMYECKHX COEAMHEHHU.
XapakTepucTUKa OpraHM4eCKUX peaKkiuil.

IIpodeccnonanbHO-0PHEHTHPOBAHHOE NIPAKTHYECKOE 3aJaHue.

XHMHYeCKHI KOHTPOJIb KauecTBa NPOAYKTOB nuTtanus. CTaHiapThl KayecTBa
NPOAYKIHH.

Oprannyeckue U HEOPraHMYECKHUE BELIECTBA, BXOAAILIUE B COCTAB MPOAYKTOB ITUTAHHUS.
Omnpenenenue cocrapa MPOIyKTOB MUTAHUSL HA COJAEPIKAHUE MAKPO U MUKPOIJIEMEHTOB.
M3yuenue npenoKeHHbIX IPENOoIaBaTesieM IPOAYKTOB IMTAHUs Ha IIPEAMET XUMHUYECKOIrO
COCTaBa, ONPEIEIICHUE T0JIEN OT CyTOYHOM HOPMBI MaKpO ¥ MUKPODJIEMEHTOB.

O3HaKOMHTBCA CO CTaHAApTAMM KadecTBAa PA3JIMYHBIX BUAOB NPOAYKLIHH, OIPEIECINUTH
COOTBETCTBHE HMMEIOIIUXCS OMBITHBIX OOpPa3llOB MPOAYKIMH (IO HEKOTOPBIM ITOKA3aTelsiM) C
IPUHSATBHIMU CTAaHAPTAMHU.

9.1.2. TunoBsble 3a1aHNUS JJIs1 JTA0OPATOPHBIX padoT

Jlabopatopnass pabora Ne 1. TexHuka O€30HaCHOCTM M OCHOBHBIC IpaBHJia pPabOTHI B
XUMHUYECKOH 1abopaTopuu.

1. U3yuntpob1ue npasuia paboTel B XUMUYECKON 1a00paTopun.

2.03HaKOMHTbCS C TEXHUKOM OE30MacHOCTHM M MepaMu INPEeAOCTOPOXKHOCTH Npu padoTe B
XUMUYECKOH 1abopaTopuu.

3. I3yunTh TeXHUKY Ja00paTOPHBIX pabOT U 000pyI0BaHHE

4. O3HaKOMHTHCS C XMMHUECKOM MOCYI0M U 000PYy/I0BAaHUEM.

5. I3yunts npaBuia paboThl ¢ XUMUYECKMMHU PEAKTUBAMU

6. U3yunTth npuéMbl OKazaHUs MEPBOM MOMOIIY TPU TEPMUUECKUX U XUMUYECKHX 05KOTax.

7. Caenatb BBIBOJBI IO paboTe.

JlaboparopHnas pabota Ne 2. [TomyueHue u CBONCTBAa HEOPTaHUYECKUX COETMHEHUN

1. H3yuuth cBoiicTBa cieayromux pasaenoB - Kiaccudukanus 1 HOMEHKJIATYpa MPOCTHIX U
CIIOKHBIX BemlecTB. [lomyuyeHue M XUMHUYECKHE CBOMCTBA OKCHIOB, OCHOBAHUN, KHUCIOT U
coJien.

2. BpmonHWTH 3amaHuWs, 3amHMcaTh HAONIONEHHS, COCTAaBUTHh YpPaBHEHHS pEaKIlii, Ha3BaTh
BEIIIECTBA, CAETIaTh PUCYHKH, 3alI0JIHUTH TAOJIHILY.

3. AHanm3 pe3yabpTaToB paboThl, HOpMyTUPOBKa BBIBOJIOB

Jlaboparoprass pabora Ne 3. DU3HKO-XMMHYECKHE CBOWCTBA MPEICITbHBIX M HEMPEICITbHBIX
YIJIEBOIOPOOB.

1. U3yuuTs TeopHio CTpoeHusi opraHndeckux coeaunenuii A.M. byrneposa. Knaccuduxkarmro
OpraHMYECKUX  COEIMHEHUH:  alMKINYecKue  (HEpa3BETBIICHHbBIE, DPAa3BETBJICHHbBIE) U
UKINYECKHE  COCAMHEHHUS  (UIMLIUKIMYECKHE, AapOMaTHYeCKHUe, TeTePOLUKIMUECKUE).



Homenknarypa oprannueckux coeauHeHuil. OCHOBHBbIE (pYHKIIMOHANbHbBIE Tpynnbl. M3omepus
OpTraHWYECKUX CcoeArHEHUH. VIHIYKTUBHBIH U ME30MEpHBIA A(PPEKTH 3aMeCTHTEINCH.
Knaccugpukanuss  opraHndyeckux  peakuuid  (peakuud  3aMeUIeHHs,  I[PHCOCIUHEHHUS,
SMUMUHUPOBAHUS; PAJAMKAIbHBIE U HOHHBIE PEaKIUH; HYKICO(DUIbHBIE U 3JIEKTPO(UILHBIC
peakuuu). AJIKaHBI, aJKEHbI, aIKUHBI: HOMEHKJIATypa, W30Mepusi, MOJydeHue, (pusnueckue u
XUMHYECKHE CBONCTBA, IPUMEHEHHE.

2. BobImosHWTH 3aJaHus, 3aMucaTh HAOJIONCHUS, COCTABHTHh YPAaBHCHHsS pPEaKIHid, Ha3BaTh
BEIIECTBA, CAENaTh PUCYHKH, 3aMOJHUTH TAOIHILY.

3. AHanu3 pe3ynpTaToB paboTHl, POPMYINPOBKA BBIBOJIOB.

Jlaboparopnas padota Ne 4. DU3UKO-XUMUYECKUE CBOWCTBA IPOU3BOHBIX YIIIEBOAOPOBOIOB.

1. I3yunTh CTpOEHUE OPraHUUECKUX COEIMHEHUM, BUIbl OPraHUYECKUX COEAMHEHUN, OCHOBHbIE
(GYHKIMOHATBHBIE TPYNIBl, HX HOMEHKIArypy. M3omepusi opraHM4Yeckux COCTMHEHHH.
OnHOAaTOMHBIE ¥ MHOTOATOMHBIE CHUPTHI, (DEHONBI: O0IIast XapaKTepUCTHKA, HOMEHKIATYpa,
U30Mepusi, NONydeHHe, (U3UYECKHEe M XHMHYECKHE CBOWCTBa, mpuMeHeHue. KapOoHOBbIe
KHACJIOTBI: O0IIas XapaKTEepPUCTHKA, HOMEHKJATypa, W30MepHs, MOoiydeHue, (usmueckue u
XMMHUYECKHE CBOWCTBA, IPHMEHEHUE.

2. BpmonHWTH 3amaHusA, 3amucaTh HAONIOJCHMS, COCTAaBUTH YpPaBHEHHs PEaKIMii, HA3BaTh
BEILIECTBA, CAEaTh PUCYHKH, 3aII0JHUTH TaOIHUILy.

3. AHanu3 pe3yapTaToB padboThl, POPMYINPOBKA BEIBOJIOB.

JlaGopaTtopHnast pabota No5. A3oTcoepkaiine OpraHnuecKiue COeTUHEHUS.

1. W3yunTh cBOICTBA a30TCOAEPKALIUX OPTaHUYECKUX COETUHEHUI.

2. BbIMONHUTH 3ajjaHud, 3amucaTh HAOJIOJCHHUS, COCTAaBUTh YpPAaBHEHMsI peaklil, Ha3BaTh
BEILIECTBA, CAETIAaTh PUCYHKH, 3aII0JTHUTH TaOIHUILy.

3. AHanu3 pe3ynabTaToB paboThl, POPMYJINPOBKA BBIBOJIOB.

JlaboparopHas pabota Ne 6. DU3NKO-XUMHUYECKUE CBOWCTBA OMOOPTaHMYECKUX COCTUHEHHM

1. U3yunth (PU3MKO-XUMUYECKHE CBOWCTBA AMHUHOB M HUTPOCOEIWHEHUH, aMHHOKUCIOT U
OEJIKOB.

2. BeimonHuTh 3aaHusl, 3aucaTh HaOMOEHHUS, COCTaBUTh YPAaBHEHUS PEaKInii, Ha3BaTh
BEIIECTBA, C/ACIIATh PUCYHKH, 3aMIOJTHUTh TAOJIHILY.

3. AHanu3 pe3ynbTaToB padoThl, HOPMYITHPOBKA BHIBOJIOB.

JlaGopatopHas pabota Ne 7. DU3NKO-XUMHUECKUE CBOICTBA BEICOKOMOJIEKYJISIPHBIX
CHHTCTHYCCKHUX COGI[HHCHI/Iﬁ.

1. I3yunTh rpymniiel MOJUMEPOB, IIACTMACC U XUMHUUECKUX BOJIOKOH.

2. BoimoaHUTh 3a/1aHus, 3anucaTh HAOJIOICHHS, COCTAaBUTh YPAaBHEHUSI pEaKI[uil, HA3BaTh
BEIIIECTBA, CAETIATh PUCYHKH, 3alI0JIHUTh TaOIUILY.

3. AHanu3 pe3ynbTaToB padoThl, HOPMYITHPOBKA BHIBOJIOB.

9.1.3. TunoBbie BONMPOCHI IS YCTHOTO OMPoOca

1.  ATOMHO-MOJIEKYJISIPHOE YyuY€HHE, €ro 3HaueHUe /Jii COBPEMEHHOM XHMHH. ATOMBI H
MoJIeKYNbl. OTHOCUTENIBHBIE AaTOMHBIE M MOJIEKYJIIPHBIE MACCBI.

2.  EpmHunmna xommdvecTBa BemecTBa - Moib. Uncio ABoraapo. OTHOCUTENbHAST MOJIEKYJIISIpHAsS
Macca BelecTBa. 3akoH ABoraapo. MoisipHblii 00beM BellecTBa B Tra3000pa3HOM
COCTOSTHUH.

3. Xumunueckuid snemeHT. M3zotombl. [IpocThle BemecTBa Kak ¢opma CyIIeCTBOBAHUS
3JIEeMEHTa B CBOOOIHOM COCTOSIHMM. AJIIOTPOIIHSL.



CrnoxHble BelecTBa Kak (hopMa CyIIECTBOBAHHS JIEMEHTOB B XMMUYECKHX COEIUHEHHSIX.
3aKOH IOCTOSHCTBA COCTaBa BEILECTBA. XHMMHYecKas (opMyia Kak OTPaKEHUE 3aKOHa
IIOCTOSIHCTBA COCTaBa.

IIpocreiimme u uctuHHBIE (opMynbl BemecTB. CTpyKTypHble (DOpMYJbl. 3aKOH CO-
XPAaHEHUS MacChl BEIIECTB.

OcHOBHBIE NTOHATHS W BEJIUYMHBI B XUMUYECKOM TEpMOJMHAMUKE. BHYTpeHH:s dHEprus,
pabota u sHTaNBNUA cucTeMbl. [1epBhIil 3aKOH TEPMOJMHAMUKH.

HanpasiieHue u npeznen npoTeKkaHus MPOLECCOB B U30JUPOBAHHBIX CUCTEMAX. JHTPOIIHNS,

sHeprus ['n66ca. Bropoii 3aK0H TepMOTUHAMUKI

7.

8.

9.

10.
11.

12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.
23.

24,

25.

26.

27.

28.

CKOpOCTh XMMHYECKOM pEaklMM B TOMOIEHHBIX M TE€TEPOre€HHBIX CUCTeMax. BiusHue
pa3nuYHbIX ()aKTOPOB HA CKOPOCTh PEAKIIUU B TETEPOTCHHBIX CHCTEMAaX.

@akTophl, BIUSIOIIME HA CKOPOCTh PEAKLIMU B TOMOI€HHBIX, cMcTeMax. PaccMoTpeTs Ha
npuMepax.

Teopus akTuBanyy. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT HPUPOAbl PEarupyroLIUX BELIECTB
U KaTajau3aTopa.

Karanus u katanuzaropsl. MexaHu3M JeHCTBUS KaTalu3aTOPOB.

Kunetnyeckue npecTaBICHUS O XHMHYECKOM paBHOBecuu. OOpaTuMbie U HEOOpaTUMEBIC
xumuyeckue peakunu. Koncranra xumnueckoro paBHoBecus. [Ipunuun Jlelllarense,
DakTophl, BAUSAIONINE Ha CMEIICHUE XUMUYECKOTO PABHOBECHSI.

CoBpeMeHHbIE IPEICTAaBICHUs O CTPOCHUH aroMa. CTpOeHUE aTOMHOTIO s1/Ipa: HyKJIOHBI.
XapakTepucTuKa COCTOSIHUSI JJIEKTpoHa B atome. KBaHTOBBIE ymCia, UX (PU3NYECKUI
CMBICIL.

Atomubie opOutanu (s-p-d-f-opOutanm). [IpuHIMIBI 3aMIOJHEHUS] ATOMHBIX OpPOUTAJICH:
MPUHLUIT HAMMEHbILIEeH sHepruu, npasuio ['yHna, 3anpert [laynu.

EMKOCTB SHEpreTHuecKuX ypoBHEH U MOIYypOBHEN. DIEKTPOHHBIE POPMYIIBI (TIPUMEPHI).
KonnuecTBeHHbIE XapaKTEpUCTUKH OCHOBHBIX CBOMCTB aTOMOB: SHEPrus HMOHHU3AIMHU,
CPOJCTBO K DJIEKTPOHY, OTHOCHUTENbHAS JJICKTPOOTPUIIATEIIBHOCTh M HUX HM3MEHEHHUS B
3aBHCHMOCTH OT MOJIOKEHHUS dJIeMeHTa B nepuoguueckor cucteme .M. MenneneeBa (Ha
IpUMepax).

[lepuoanueckuii 3aKOH U TMEpPUOAMYECKAss CUCTEMA B CBETE€ TEOPUM CTPOEHUS aTOMOB.
[lepuoauHOCT, B W3MEHEHUH CBOMCTB DJJIEMEHTOB (paJilyCOB aTOMOB, CTEICHEU
OKHUCJICHUS, METAUNTMYECKUX CBOWCTB) KaK CJEJICTBUE MEPUOJUYECKOTO H3MEHEHUS
AJIEKTPOHHBIX KOH(UTYpaAIUi aTOMOB.

OcCHOBHBIE THUNBl XUMHYECKON CBSI3M: HMOHHAs, KOBAJIEHTHAas W MeTajuiMueckas. Xa-
PaKTEPUCTUKU XUMHYECKOU CBSI3HU.

Mexanu3mbl 00pa30BaHUsl HOHHOW M KOBAJICHTHOM CBsI3H (0000IIeCTBICHIE HECTIaPEHHBIX
3JIEKTPOHOB U JIOHOPHO-AKIIETITOPHBIN ).

[TonspHOCT cBsA3H. [IOHOPHO-aKIIENTOPHBIA MEXaHU3M O0pa30BaHUs KOBAJCHTHOMN CBS3U.
PaccmoTpeTs Ha npumepax.

[TonstpHOCTB CBSI3U U MOJIAPHOCTH MOJIEKYJ. MEeXMOJIEKYIsIpHbIE B3aUMOACHCTBUSA.
TBepnoe cocrosiHue BemecTBa. ATOMHBIC, HOHHBIE M MOJEKYJISPHBIE KPUCTAIMUYECKHE
peueTku. CBOMCTBA BEUIECTB C PA3JIMUHBIM TUIIOM KPUCTAINIMYECKON PEIIETKH.
BaneHTHOCTP M CTETIEHh OKHUCIEHHUS DJIEMEHTOB B COCIMHECHHSIX C PA3IUYHBIM THIIOM
XUMUYECKOH CBA3U.

OCHOBHBIE  TOJIOKEHUSI TEOPUHU  BJIEKTPOJUTUYECKON  AHMccolManvu. MeXaHu3M
JUCCOIIMAIIMU BEILIECTB C PA3JIMYHBIM TUIIOM CBsi3U. ['maparanus MOHOB B pacTBOpax.
ObpazoBaHue NOHA THIPOKCOHUSI.

Crenenp aucconuanuy 3MeKTpoluToB. CHIIbHBIE W Cla0ble ANEKTPOJIUTHI. 3aBUCHMOCTH
CTENEHU JUCCOIMAIMA OT KOHIICHTPAIIMM MW TIPUPOJLI PACTBOPEHHOTO BEIIECTBA U
PacTBOPUTEIISL.

PaBHOBecue B pacTtBopax cialObix 3JeKkTpoiauToB. KoHCTaHTa mguccouuanuu ciiadbix
3IEKTPOJIUTOB.

Kucnotsl B cBeTe Teopuu 37eKTPOIUTHYECKOM qucconuanuu. CTyneHuaTasi JucCoIrarmsl.
Peakunn oOMeHa B pacTBOpax AJIEKTPOIIUTOB.



29. OcHoBaHUSI B CBETE TEOPUU OAIIEKTPOIUTHYECKON auccoumarnuu. CrymneHyaras uc-
counanus. Peakiiuu oOMeHa B pacTBOpax 3JI€KTPOIUTOB.

30. Conm B cBeTe TEOPUH SJICKTPOTUTHUYECKOW auccoumaru. CTyneHdaTas IUCCOIUAIMS.
Peakuuu oOMeHa B pacTBOpax AJIEKTPOJIUTOB.

31. DnektponuTuyeckas auccouuanus Bojbl. MoHHOe mpowusBeneHHe BoIbl. BomopomHblit
noka3zareinb. [IIkamna pH.

32. Tunponu3 comneil B BOOHBIX pacTBopax. Cirydau ruiponun3a (Ha mpuMepax).

33. Cwmemenue paBHOBecHs Tuapoiusa. Poib ruaposdza B OMOJIOTMYECKHX M XHUMHUYECKUX
Iporeccax.

34. Tlonstue o Oydepubix cuctemax. Buasr 0ydepHbix cucreM. bydepHbie CUCTEMBI B )KMBBIX
OpraHu3max.

35. JlucrepcHbIE CHCTEMBI U UX KJIaCCU(UKAITH.

36. McTuHHBIE paCTBOPHI U MEXAaHU3M IPOLIECCAa PACTBOPEHHUSL.

37. PactBOopuMOCTh. BiiusiHue pa3iuuHbIX GakTOpPOB Ha PaCTBOPUMOCTb. TeroBbie 3PP eKThI
IIpHu pacTBOpeHUH. HachlllleHHbIE 1 HEHACBIILIEHHBIE PACTBOPHI.

38. IIpousBeneHue pacTBOPUMOCTH. Y CIOBUS 00pa30BaHUs U pACTBOPEHUS OCATKOB.

39. KoHueHTpanus pacTBOpPOB, CIIOCOOBI €€ BBIPAKEHHUS: MACCOBast J0JIsI BEIIECTBA B PaCTBOPE
Y MOJISIpPHAsI KOHIIEHTPALIMH.

40. KoHueHTpamnus pacTBOPOB, CIIOCOOBI €€ BBIPAKECHHUS: MAacCOBasi JI0JIs BEIIECTBA B PaCTBOPE
Y HOpMaJIbHAsl KOHIIEHTPALIUH.

41. Peakuuu wuAynmMe ¢ HW3MEHEHHEM CcTeneHu okucieHus. CocTaBieHUE ypaBHEHUH
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB METOAOM JIEKTPOHHOTO OanaHca.

42. BaxHeilmme  OKUCIWUTEIM W BOCCTAHOBUTENW.  HampaBieHWE  OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUM.

43. Peakuuu 3amermeHusl B BOAHBIX pacTBOpax. BizammopeicTBHe METamioB ¢ KHUCIOTaMU U
COJIIMM B BOJHBIX pacTBOpax KaK OKHUCIUTEIbHO-BOCCTAHOBHUTENBbHBIA mpouecc. Psg
HaIlpsKEHUH METaJIOB.

44. DnexkTpOXMMHYECKHE MPOLECCHl U CHCTeMBI. 3akoHbI Dapases.

45. T'anpBaHnyeckuil anemMeHT. [IpuMeHeHne ralbBaHUYECKUX 3JIEMEHTOB.

MexaHnu3Mm aekTponu3a. JTansl d1ekTponnsa. [Ipumenenne snexktponusa. Peaknumn okucineHus

U BOCCTAHOBJICHHUSI BOJIbI HA aHOJE M KaTOJE€ COOTBETCTBEHHO. Cxema OKUCIEHMS TMJIPOKCH/I-

MOHA Ha aHOJE

46.Baxxneiinme Kjacchl HEOPraHMYECKUX COSAUHEHUH.

47. Teopust CTpOEHHS OPraHUYECKUX COCAUHEHMH. ANKaHbl. I'oMoIornyeckue psasl, H30Mepus

Y HOMEHKJIaTypa. MeTonbl cuHTe3a. XMMHYECKUE CBOMCTBA.

48. Aunkenbl. Ankaguessl. ['oMonornueckue psipl, M30MEpUs M HOMEHKJIAaTypa. Meromsl

cuHTe3a. XMMUYECKUE CBOMCTBA.

49. AnxkuHbL. AJIMOUKINYECKHE COEOUHEHUs. l'omMojormyeckue pszapl, H30OMEpUs U

HOMEHKJIaTypa. MeToasl cuHTe3a. XMMHUYECKHUE CBOMCTBA.

50. Apensl. HomeHkiiatypa. Meroasl cuHTe3a. XMMUYECKHE CBOWCTBA.

51. T'uapokcUNpoW3BOAHBIE YTIIEBOIOPOJOB (OAHOATOMHBIE W MHOTOATOMHBIE CIUPTHI,

¢denonsr). Homenknarypa. Metozpsl cuHTe3a. XUMHUYECKHUE CBOMCTBA.

52. Anpaerunsl u ketonbl. Homenknatypa. MeTtoisl cuHTe3a. XMMHYECKHEe CBOICTBA.

53. KapOoHOBBIE KHCIOTHI U HUX HPOU3BOJHBIE (CIOXHBIE A(PHUPBI, aMU[BI, JIBYXOCHOBHBIE

kucnotel). Homenknarypa. Meroasl cuHTe3a. XUMHUYECKUE CBOWCTBA.

54. Awmunsl. Hwutpocoenunenus. J[lnazocoenunenus. Homenknatypa. Meroabl cHHTE3a.

XHUMHUYECKUE CBOMCTBA.

55. T'erepouunkinyeckue coenuHeHus. HomeHnkmarypa. MeTtonel cuHTE3a. XUMHUYECKHE

CBOMCTBA.

56. AMHHOKHCIOTBHI, menTuasl U Oenku. Homenknatypa. Metoasl cuHTe3a. XHUMHYECKHE

CBOMCTBA.

57. Yraesoael. Homenknarypa. Metoapl cuHTe3a. XUMUYECKHE CBOMCTBA.

58. Hyknennoselie kucinotsel. HoMenknatypa. Metoabl cuHTe3a. XMMHAYECKUE CBOMCTRBA.



59. BBICOKOMONEKYISIpHBIE CHHTETHYECKHE COeAMHEHUs: (moauMepsl). Meroasl CHHTE3a.
XHUMHYECKUE CBOMCTBA.

9.2. OueHo4Hble MaTepUAJIbI JIsl IPOMEKYTOUYHOI aTTecTAlNU

dopma MpOBEACHUS TMPOMEKYTOUHOH arrecTaldd 1o  y4eOHOMY  HpPEIMETY:
mubdepeHIIMpoBaHHBIA 3aueT (IO pe3yibTaTaM HAKONMUTEIBHOrO pedTuHra B ¢opMme
KOMITBIOTEPHOT'O TECTUPOBAHMS WIIM B YCTHO - MUCBMEHHOM (popme 1o Ouseram.)

Ilepeyennb BOpocoB U 3aaHUM /151 NOATOTOBKH K AU depeHIuPOBAHHOMY 3a4eTy

Tema 1. OcHOBHBIE MOHSATHS M 3aKoHbI Xumuu 1), 3), 6), 9), 10),11) OK-1, OK-2, OK-3,
OK-4, OK-5, OK-7

Jaiite onpeneneHre HAyKU XUMHUSL.

[lepen coBpeMeHHOM XUMHEN CTOST TpU TIaBHbIE 3a1aun. Kakue?
YTo Takoe XMMUYECKUN FIEMEHT?

Urto Takoe Monexyina?

Uro Takoe BelecTBo?

Yro Takoe MoJb?

Jaiite popMyIMpOBKY 3aKOH ITOCTOSIHCTBA COCTABA.

Jaiite popmMynHpoBKY 3aKOHA COXPAHEHHUS MACCHI.

Jaiite GopmynmHpoBKY 3aKOHA COXPAHEHUS YHCPTHH.

©CoN Ak wNE

Tema 2.CTpoeHnne aTomMa U nepuogudeckmii 3axkou. 2.),7) OK-1, OK-2, OK-3, OK-4, OK-5,
OK-7

To takoe atrom?

IInanerapnas moaens crpoenus aroma Hunbsca bopa.

OcHOBHBIE TIOJIOKEHHS TEOPUU cTpoeHus aroma Humnbca bopa.

KBanTOBast Moiesib CTPOEHUS aTOMA.

Kto u xorga otkpsin [lepuonnyeckuii 3akoH?

JI.. MeHneneeB cunTai, 4TO OCHOBHOW XapaKTEPUCTUKOU DJIEMEHTOB SBJISIOTCA. ...
Chopmynupyiite [lepronnueckuii 3akon MeHeneena.

Haiite coBpemenHyo ¢popmynupoBky [leproandyeckoro 3aKoHa.

N~ wWNE

Tema 3. Xumnueckasn cBs3b. 2), 5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7
1. Yrto Takoe XUMHYECKAS CBI3L?
Yrto Takoe BaJICHTHOCTH?
Yto TaKkoeHMOHHAs CBI3b?
Yrto Takoe KOBaJIECHTHAs CBA3L?
Kaxoit Tin cBsi3u B MoJieKyse Bojgopoaa’?
Uto Takoe BOJIOPOIHAS CBSI3b?
HazoBute cX0ACTBO MEX/1y KOBaJIEHTHBIMU M METAITTMYECKUMHU CBSI3SIMH.

Noa bk owd

Tema 4.Bemectno. 2), 8) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7
1. B 3aBucuMOCTM OT XapakTepa B3aUMOJEWCTBHSI YacTUI, 0Opa3ymOIIMX BEIIECTBO,
pa3IMyaroT YETHIPE arperaTHbIX COCTOSHUA. ... . ..
Pazmuarot JBa COCTOSAHUSA TBEPABIX BCIICCTB...
Kpucrannmnieckoe cocTosIHUE XapaKTepU3yeTcCs ...
B otnmnuue oT KpucTaIuIMYecKuX aMop(HbIe BEIIEeCTBa. ..
Annorponuei Ha3pIBaKOT. ..
PacTBopbI, IpOBOAAIINE INEKTPUUECKUIN TOK, HA3bIBAKOTCH. ... . .

SOk wn



7.
8.
9.

IIpuBenuTe MpUMeEpPBI IEKTPOJIUTOB U HENIEKTPOIUTOB.
[Tox »neKkTpoaUTHYECKON AUCCOIMalNeil TOHUMAETCH. . ..
Urto Takoe ruApoiau3 coyen?

Tema 5. ®u3uK0-XUMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XHMUYECKUX peaknmii 7), 12)
OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

1.

NG~

Pa3z[en XHUMUU, I/ISYLIaI-OH_II/Iﬁ CKOPOCTH U MCXAaHU3MbI XUMHUYCCKUX pCaKHHﬁ, Ha3bIBACTCA

CKOpOCTh XMMHUYECKOUN peakinu — 37O ...

Ot kakux (aKkTOPOB HE 3aBUCUT CKOPOCTh XMMHUYECKUX PEaKIUid B pacTBope?

Kakue peakunu Ha3pIBatOTCA SK30TEPMUUECKUMU?

Kakue peakuiny Ha3bIBaIOTCS YHAOTEPMUYECKUMU?

Yro Takoe karanu3?

Kakwue BemiecTBa Ha3pIBalOT KaTaau3aTopamMu?

BemectBa, 3ameisioniue CKOPOCTbh XHMMHMYECKOW pEaKIMH TPU  TMOBBIIICHUH

TEMIICPATYPhI, HA3BIBAKOTCA ...
9.

XuMuyeckue peakuuru, NpOTCKAOIIUEC B IIPOTHUBOIIOJIOKHBIX HAIIPAaBJICHUAX, HA3BIBAIOT...

Tema 6. BakHeiinine Kjiacchl HeOPraHuvecKux coeanHenuii. Knaccupukamus un
HOMEHKJIATypa HeOpraHu4ecKux Bemiecrs. 2),4), 5) OK - 1

1.

©CooNoOakR LN

Ha kakune ABC I'PYIIILI ACTIATCA BEIICCTBA B 3aBUCUMOCTU OT UX XUMHYCCKOT'O cocraBa?
Yo TaKOCIIPOCTOC BeH_[eCTBO?
YT0 TakoeCI0XKHOE BeH_[eCTBO?

HazoBute dusnyeckre CBOMCTBA, XapaKTEPHBIE JIJIsI METAJLIOB.
HazoBute ¢usnueckne CBOMCTBA, XapaKTEPHBIE JIJIsT HEMETAJUIOB.
OkcHaMH Ha3bIBAIOT COCIMHCHHUA. . ..

CoJiIMH Ha3BIBAIOTCS COEAUHEHHS. . .

Yrto Takoe ocHOBaHUA?

Y10 TaKkoe KUCIOTHI?

Tema 7. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC CBOHCTBA THNIMYHBIX HeMeTa/I0B.O0mas
XapaKTEePUCTHKA IJIABHBIX MOATPYNI HEMETAJJIOB HA IPUMepe rajioreHos. 2),4, 8)
OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

LCoNoOARWNE

JaiiTe 0011y10 XapaKTEpPUCTHKY BOJIOPOJIA.

CrniocoObl nostydeHre Bo0poia B MPOMBIIIEHHOCTH.

I'e npumensroT Bogopon?

KaxoBbl pusznueckre 1 XMUMUUECKHE CBOMCTBA MIEPEKUCH BOJ0poaa?
KakoBsl (puzndeckre u XuMuuecKkue cBOHCTBA BO/IbI?

HazoBure annorponHbie MOAUPUKALIMY YTIIIEpOa.

B noarpynmy raioreHoB BXOJST 3JIEMEHTHI. . ....

[Tpumenenue ¢propa B XO391CTBEHHOM 1€ATEIHHOCTH YEIOBEKA.
[TpuMmeHeHne XJI0pa B X031 CTBEHHOH 1€ATENbHOCTH YEI0BEKa.

Tema 8. BoccTraHoBuTeIbHBIE CBOMCTBA MeTaJLIOB. 2), 8) OK-1, OK-2, OK-3, OK-4, OK-5,

OK-7

NoabkowhE

K menounbiM MeTamiaMm OTHOCATCA. . ...

CriocoObl MosTydeHus HIeI0UHbIE METaIOB.

K menouno3zemenbHbIM MeTaIaM OTHOCSITCAL. . ...
CriocoObl MmosTydeHus MIeT0YHO3EMENbHBIX METAJJIOB.
UYem 00ycCIIOBICHA KECTKOCTH BOJIBI?

KakoBbl xumuaeckue cBoicTBa xpoma?

KakoBbl xumMHuueckue cBoiicTBa Meau?



8. Uro BBI 3HaeTe O IUHKE?
9. Kpucramtoruapar cyabdara meau (II) (MemHbII KymOpOC) UMEET IBET. ..

Tema 9.Knaccupukanusi 1 HOMEHKJIATYPa OPraHM4YecKux coeguHennil. CTpykTypHas
TeopHUsi — 0CHOBA oprannyeckoii xumum 2),4),5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7,;

MK-1.1. OueHuBaThH COOTBETCTBHUE KayecTBa MOCTYNAIIIUX
B OpPraHu3aumnIo ChIpbS, MaTepHaJIoB, nosy(padpuKaToB,
KOMILJIEKTYIOIIHX u3aeani TEeXHHYECKUM perjiaMeHTaMm,
CTaHJAapTaM (TeXHHYECKHM YCJOBHSIM), YCJOBUSM
MOCTABOK M /IOTOBOPOB

nK-2.2. IMoaroraBanBaTth TeXHHYECKHUe AOKYMEHTBI u
COOTBETCTBYHOIIHE o0pa3ubl NPOAYKIHHN st
npeaocTaBIeHUsA B HCNbITaTeIbHbIE J1abopaTopumn s
NMPoBeIeHUs npoueaypbl ceprupurkanmuu.
1. [aiite onpenenenrne OpraHnuecKoil XuMuu.

2. Tlepeuncnute HEOOXOAUMBIC FJIEMEHTHI KIIacCH(DUKAITMU OPTAaHUYSCKUX COCTUMHEHUH.

3. YrieponaHsblil ckeneT npeacTaBiseT co0oil. . ...

4. @OyHKIMOHAIBHBIE TPYIIIBI MPEACTABISIOT COOOH. . .

5. UYTo Takoe aluKINYECKUEe COeAMHEHUS?

6. Uro Takoe NUKINYCCKUE COCTMHCHUS?

7. Kaxue coequHeHMs Ha3bIBAIOTCSA HACKHIIIEHHBIMU?

8. Kaxkue coenquHeHNs Ha3bIBAIOTCS HEHACKIICHHBIMHE?

9. Uro Takoe yriaeBo10poabl?

10. Yto takoe romomnoru?

11. Kto u xorja co3aai TEOPHIO CTPOCHUSI OPTaHUYECKUX BEIIECTB?
12. [lepeuncnutTe OCHOBHBIE MOJIOXKEHHUS TEOPUH CTPOSHUSI OPTAaHUYECKUX BEIECTB.
13. Yro Takoe uzomepus?

Tema 10.¥YraeBogoponni2),4), 8) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

Yto Takoe aJKaHbI?

[IpocTemmmM npeacTaBUTENEM AIKAHOB SIBIISETCA. ..

[lepeuncnure puznyueckue CBOMCTBA aJTKaHOB.

Yto Takoe NUKIOATKAHBI?

[lepeuncnure XuMUYECKHE CBOMCTBA LIMKJIOAJTKAHOB.

Yto Takoe aJIKEeHBI?

Kakoii rnaBHBI TpU3HAK OTJIMYAET HENPEAENbHbIE YIIE€BOJOPOABl OT JIPYTUX
YTJIEBOJIOPOIOB?

8. Haubonee obumuii cocod 1ab0paTopHOTO MOTYyYEHHUS] HEMPEAEeNbHBIX YIIEBOJOPOIOB —

NoabkowhE

9. Yrto Takoe aJKaaueHbl?
10. Yto Takoe aKuHbI?
11. ApoMaTu4ecKuMU YTIIEBOJAOPOIaMU (apeHaMH ) Ha3bIBAIOT BEIIECTBA. . ...

Tema 11.A30Tcoaep:xamue coenuHenusi. Kuciaopoaconep:kamue coenunenus 2),4), 8) OK-
1, OK-2, OK-3, OK-4, OK-5, OK-7

UYto Takoe cnupThi?

du3nuecKue CBOMCTBA 0JIHOATOMHBIX CIIUPTOB.

JlaliTe XapaKTEpUCTUKY METHUIOBOMY CHUPTY.

[IpuBenuTe mpuMepsl MHOIOATOMHBIX CIIMPTOB.

deHosaMU Ha3bIBAIOT. . ..

Urto Takoe kapOOHMIBHBIC COSTMHEHUS?

[lepeuncnure ¢puznyueckre CBOMCTBA KAPOOHUIBHBIX COSTMHEHHIA.

=

Noakown



8. K kakoMy Kiaccy COeIMHEHHI OTHOCSATCSI MypaBbUHAS U YKCYCHAsI KUCIIOTBI?
9. Yro Takoe cioxHbie 3Pupb1?

10. Yro Takoe yrieBoasI?

11. Tepeuncnure HpU3NIESCKHE U XUMHYCCKUE CBOMCTBA TIFOKO3BI

12. Yrto Takoe aMUHBI?

13. Yrto Takoe aMUHOKHCIIOTHI?

Tema 12. Iloammepsl. 2),4), 5) OK-1, OK-2, OK-3, OK-4, OK-5, OK-7

Urto Takoe nonumepsl?

Yro Takoe miacTMacchl?

Yto BBI 3HACTE O IOJUITHICHE?

UTto BBI 3HAETE O MOJUIIPONUIIECHE?

JJ1st 4ero UCmoab3yIOT MOTUCTUPON?

J1J1s1 9ero UCTOIb3YIOT MOTUBUHUIXJIOPHU?

[IpuBenuTe mpuMepsl CHHTETUYECKUX BOJIOKOH U UX CBOMCTB.
Kak nomnydarot HaTypaibHbII Kaydyk?

. KakoBbI BakHelMe pr3nvecKe CBOMCTBA KaydyKka?

10 Uto BbI 3HaE€TE O CHHTETHYECKUX KaydyKax?

CoNok~wWNE



