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1. HACIIOPT TPOI'PAMMBI
Y 1.01.09 Xumus (6a30Bblil YypOBEHDb)

1.1. Ob6saacTh NPpUMeEHEHHUs TPOTPAMMBI

[Iporpamma sBJISIETCSI 4YacThlO OCHOBHOW mMpod)ecCHOHAIBHOW 00pa3oBaTEIbHOMN
nporpammsbl B cooTBeTcTBUU ¢ PI'OC no cnenmansuoctu CIIO 53.02.03 MHCcTpyMEeHTaIBHOE
HCITOJTHUTEIIBCTBO (1O BUIAM)
1.2. Mecto npeamera B crpykrype HOIIBOU

[Ipeamer sBisieTcs yacthio O6meoOpa3zoBareabHOro yueoHoro mukia (OYI[.00)
1.3. lesn 1 3aga4m y4eOHOro npeaMera— TpedoBaHMs K pe3yJibTaTaM OCBOCHHS y4eOHOro
npeaAMeTa:

@I'OC COO ycranaBnuBaeT TpeOOBaHHMA K pe3yjibTaTaM OCBOCHHUS OOYYAIOIIUMHUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Ui pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHEro o0IIero o0pa3oBaHus SABIAETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM C CHCTEMHO-/IEATEIBHOCTHBIM IOJAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3ysbTaTOB OCBOEGHUS IpeiMeTa «XUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BbIJIETICHBI CIIEYIOINE COCTABIISIOINE!

0CO3HaHHE OOYYAIOIMMHCS POCCUMCKON Ipa){IaHCKOW HAEHTUYHOCTU — TFOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIECHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsS PYKOBOICTBOBAThCS B CBOCH JESATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOM cCHCTeMEe XMMUYECKOIro
o0Opa3zoBaHus;

HaJIMYMe TMPABOCO3HAHMS HKOJOTHMUECKOW KYJIbTYpbl M CIOCOOHOCTH CTaBUTh €U U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHMS MpeaMeTa «XUMHs» JOCTHTalTCsl B EIUHCTBE
yu4eOHOW M  BOCHUTATENBbHOM JI€ATE€NBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLMOKYJIbTYPHBIMHU, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXAaHCKOTo O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAamMHM U IpaBWJIaMU TIOBEICHMUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHS IMpeaMeTa «XUMHsS» OTpaxaroT c(HhOPMUPOBAHHOCTD
OMbITa TIO3HABATEJIbHOM M MPAKTHUECKOH MAESITeNbHOCTH O0yYaroumxcs [0 pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS

0CO3HAHMS 00YJAIOIMMKCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00sS3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMOPSIKY;

NpPEICTaBICHNUS O COLMAIbHBIX HOPMax M MpPaBUIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH NEATETBHOCTH MPU CO3/IaHUH y4EOHBIX NMPOEKTOB,
peleHny y4yeOHbIX U MO3HABATeNbHbIX 3314, BBIMOIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JTOTUKY U apTyMEHTHI JPYTrUX
IIPU aHAJIKM3€ Pa3IMYHbIX BUJIOB YUEOHOH eATeIbHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUS

LICHHOCTHOTO OTHOUIEHUS K HCTOPMYECKOMY M HAy4YHOMY HACJIEIUI0 OTE€YECTBEHHOMU
XUMHUU;

YBaXKEHHsI K IPOLIECCY TBOpPYECTBA B 0O0JACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHMS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHsSI HAayKH €CTh pe3yJbTaT JUINTENbHBIX HAONIOJICHHIA,
KPOIOTIMBBIX SKCIEPUMEHTAIbHBIX IIOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;



MHTEpECAa M II03HABATEIbHBIX MOTHBOB B IIOJIyYEHHH U IOCIEIYIOIIEM aHaJIN3e
uH(}OpPMALIMHU O MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHOW OTEUECTBEHHONW XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH  OLICHMBAaTb CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMH  SIBIICHUSIMH,
U IPUHUMATh OCO3HAHHBIC PEHICHHS, OPHUEHTHUPYSACh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE IIOBEJIEHHWE M TIOCTYNKH CBOMX TOBApHUIIEH C MO3UIUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) popMHUPOBAHMS KYJIbTYPbI 310POBbSI:

MOHMMAHUS IIEHHOCTEH 370pOBOr0 M 0€30macHoro ooOpasza >KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofcHus TpaBui 0e30MacHOro OOpalieHHus ¢ BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYIOBOM JIESTEIBHOCTH;

NOHMMAHUS LIEHHOCTH TMpaBWJ WHAMBUIYaJbHOTO M KOJJIEKTUBHOIO O€30I1aCHOrO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEJICTBUN W HENPUITHUS BPEIHBIX MPUBBIUEK (YMOTPEOIEHMs aJIKOroJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JIeATEIbHOCTH,
OOLIECTBEHHO II0JIE3HOM, TBOPUYECKOM U JPYIUX BUAAX AESTEIBbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTUE B PEIICHUU MPAKTUUYECKHX 3373y COIHMAIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXCHHUs K TPYLY, JTIOASIM TPYyJla U pe3ybTaTaM TPYAOBOM 1EATENbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHJIMBUIYaJbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oyaymeit nmpodeccuu U peanu3aluyd COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTMYECKHU 1[€JIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00albHOTIO XapaKTepa HKOJIOTMUYECKUX MpoOJieM, BIUSHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHON CPEbl;

OCO3HAaHUS HEOOXOJMMOCTH MCIOJB30BaHUs JOCTHKEHUNH XUMHHM JUIsl PEIIEHUs BOIIPOCOB
paloHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOIO HENpUATUS NEUCTBUN, MPUHOCSIIMX BpeA OKpY’Karouleil NMpupomHoi cpee,
YMEHHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALIATh UX;

HAJIMYUS PA3BUTOrO 3KOJOTMYECKOIO MBIIIIEHUS, 3KOJOTUYECKOW KYJIbTYpPBI, OIIbITA
JESTENIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATHCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATUBHON M COIIMATIBHOMN MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOT'0 TO3HAHNS:

c(OpPMHUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUA cHenuUKd XUMHUM KaK HayKd, OCO3HaHus €€ ponu B (HOPMHUPOBAHHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYKaroleM
MHUpE KaKk O €IMHCTBE MPHUPOJbI U 4YeNIOBEKa, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEpPHOCTEH U
peleHny TpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAUMMOCTH XHMHUHU JUJISI COBPEMEHHOM LUBUIM3AIUU: B €&
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH POJIM B CO3/IaHMHM HOBOW 0a3bl MaTepHabHOU
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KYJIBTYpPBI, pEIIEHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUHM MEIMIIMHBL,
00eCTeYeHN! YCIIOBHH YCIICIIHOTO TPYa U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KaXKJOTO YIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TI'PAMOTHOCTU: IIOHMMAaHMS CYIIHOCTH METOJOB IIO3HAHWI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHUH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM W3MEHEHHIA,
YMEHHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHsI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMXCS JTaHHbBIX
C LEJIBIO ITOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCII0JIb30BaTh XUMUUECKUE 3HAHUS JJIs peleHHs npolieM
B PEAIbHBIX KU3HECHHBIX CUTYaLHsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa3oBaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHUM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pasinyHbX cdepax mpodeccuoHaTIbHON
JIeSATEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ybTaTbl OCBOEHHUS Y4eOHOro mnpeamera «XuUMHUS» Ha YypOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HauMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YYArOMIMXCS MEKIUCIUILINHAPHbBIE
(MexmnpenMeTHbIE) OOLIeHayYHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crenuuKy METOJ0B TIO3HAHMSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
SHEprus, SIBIEHUE, MpOIecC, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIEPUMEHT U JIPYTHE);

yHUBEpCaJbHblE  ydyeOHble  JeiicTBuA  (TO3HABaTelbHbIE,  KOMMYHHUKATHBHBIE,
perynsTuBHbIE), oOecreuuBarouie (QopMUpoOBaHUE (YHKIIMOHAIBHOW TPAMOTHOCTH U
COLMAJIBHOW KOMIETEHIMH 00y4aroIuxcs;

CIIOCOOHOCTh ~ OOY4YaroIIMXCS ~ MCIIOJIb30BaTh  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MertamnpeaMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJACHUE YHHMBEPCAJIbHBIMU YUE€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISITHBHBIMU JIEHCTBUASMHU.

OBnaneHne YHUBEpPCAJIbHBIMHU y‘-lQﬁHbIMI/I NMO3HABATEJbHBIMHU A€ CTBUSIMM:

1) 0a3oBble JJOrMUYeCKHUE 1eHCTBUS:

CaMOCTOSITENILHO (DOPMYIHpPOBATH U AKTyaTU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeNeNsATh ILEeNU JACSITeNIbHOCTH, 3a7aBas MNapaMeTpbl W KPUTEPUM UX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHPHOCTH C MTOCTABICHHBIMHU IICIISIMH;

HCIIOJIB30BAaTh IpPpU OCBOCHHUU 3HAHUU HpI/IéMbI JJOTUYCCKOT'O MBIINIJICHUA — BBIACIATH
XapakTepHbIE TPU3HAKKM TIOHATHH M YCTaHABIWMBAaTh WX B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBCTCTBYIOIINC MOHATHUA [JIA O6’b$ICHeHI/I$I OTACIIBbHBIX (I)aKTOB u HBHGHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH I KITAaCCH(PUKAIINK BEIIECTB M XUMHUECKUX PEAKIIHIA;

YCTaHaBJIMBATb NPUYNUHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbBIMU SABJICHUSMU,



CTPOUTH JIOTMUECKHUE paCCYXACHHUS (MHAYKTHBHBIC, JACIYKTUBHBIE, 110 aHAJIOTHUHN),
BBISBJIATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHSATh B MPOLECCE MO3HAHM, MCIOIb3yeMble B XUMUU CUMBOJIMUYECKUE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABIECHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — 0pU pPeleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3aJ]ay, IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MI03HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh 1MW M 3aJa4M  UCCIEIOBAaHUS, MHCIOJIB30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENIHO c(hOpMYyJIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
JUtst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJCTh HAaBBIKAMH CAMOCTOATEJIBHOIO IUIAHUPOBAHMUA M IPOBEIEHUS YYCHMUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 32 XOJOM IIPOIIECCa, CAMOCTOSITENIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAEIaHHON
pabore;

IPUOOpPETaTh OIBIT YUYEHUYECKOW HCCIIEOBATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb W TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIleHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3JIMYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B  PA3JIMYHBIX HCTOYHHMKAX HHGoOpManuu (HAYIHO-TIOMYISpHAS
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
AQHAIN3UPOBATh HH(AOPMALMIO Ppa3IMYHBIX BUIAOB U (HOPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTB;

bopMynupoBaTh 3ampochl U TMPUMEHSATH pa3lIMYHbIE METOJbl IPU IOUCKE U OTOOpE
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI yUeOHBIX 3a7ay ONpeeEHHOTO THIIa;

pUOOpETaTh OMBIT HCIOIb30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMaJIbHYIO (hopMy IpeacTaBieHUs WH(OpMaLUU (CXEMBI,
rpaduKu, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIM SI3bIK B KauecTBE CpeACTBa IMpU paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((QU3MUecKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIbl, aOOpEeBUATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OB.Ha)]e}me YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU HeﬁCTBHﬂMH:

3aJaBaTh ~ BOMPOCHI IO  CyHIeCTBY  OOCyX7ZaeMol TemMbl B  XOJe  JHajora
W/WIIN TUCKYCCUH, BBICKAa3bIBaTh HIEH, (OPMYJIHPOBATH CBOW MPENJIOKEHUS OTHOCHUTEIHHO
BBITOJIHEHUS ITPEIOKEHHON 3a/1auu;

BBICTYIIaTh C TPE3EHTANMEH pe3yIbTaTOB TO3HABATEILHOW JEATEIBHOCTH, MOIyYeHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIOJHEHUH XMMHUYECKOTO
9KCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO WCCICIOBAaHHWIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanuzanuu yueOHOTro IIPOEKTa u (dbopmynrpoBaTh BBIBO/IbI
10 pe3ynbTaTaM MPOBEIEHHBIX HCCIEIOBAaHUM ITyTEM COTJIACOBAaHMSA TIO3UIMH B XO[e
o0CyXeHusI 1 0OMEHa MHEHUSIMU.



OBJiaieHNe YHUBEPCAIBLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

CaMOCTOSITENIbHO TUTAHUPOBATh ¥ OCYIIECTBJISATH CBOIO IMO3HABATENBHYIO JIEATEIHHOCTD,
ompenenss e€ eIy W 33aJaud, KOHTPOJIUPOBATh M MO0 MEpPe HEOOXOJMMOCTH KOPPEKTUPOBATh
npeyiaraeMblii aITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YYEOHBIX M HCCIICOBATEIBCKUX 3a/ad,
BBIOMpATh Hanbosiee A(HEKTUBHBIN CIIOCOO UX PEHICHUS C YYETOM MOJYYCHHS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILECTBIISAITh CAMOKOHTPOJb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHalIM3a W
CaMOOLICHKHU.

HPEAMETHBLIE PE3YJIbTATHI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XuMHUs» OTPAKAOT:

c(hOpMUPOBAHHOCTH MPEICTABICHUNA O XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIU XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW I PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpELIE;

BJIQJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHUMHUYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIH O0O0BEM, YITICPOAHBIA  CKEJIET,
byHKIIMOHAIbHAS TPYIMIMa, pauKan, H30MEpHusi, M30MEpbl, TOMOJIOTHMYECKUN psid, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJ M a30TCOAECPKAIIME COCIUHEHUS, MOHOMED, MOJHUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHHUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHMUYECKUX
BemectB A. M. byriepoBa, 3akoH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUs, JIEXKAIIHMEe B OCHOBE NMOHUMAaHUSA
MPUYHMHHOCTH U CUCTEMHOCTU XMMHYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEJICHUSI O CBOWCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCTOJIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y MPAKTUYECKOU JIESITEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEepHbIE MPU3HAKU TOHATUN, YCTAaHABINBATH
WX B3aHMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUSA MPU OMKMCAHUU COCTaBa, CTPOCHUS U
MIpEBpAICHUI OPraHMYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUN HCIIOIH30BaTh XUMHUYECKYI0 CHMBOJHUKY IS COCTaBJICHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOPMYTT OPraHUYECKUX BEIECTB
Y YpaBHEHUW XMMHUUYECKUX PEAKUW, U3rOTaBIUBATh MOJEIIH MOJEKYJ OPraHMYECKUX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh U3yUYEHHBIX OPTaHHYECKUX
BEIIECTB 10 HX COCTaBYy W CTPOEHHUIO K ONpeAeNEéHHOMY KIacCy/Tpylie COeTuHEHUI
(YrJIeBOIOpPOaBI, KHUCIOPOJ W a30TCOJAEpXkAIIWEe COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHus Mo cuctemarnueckoii HomeHknatype (IUPAC), a rtakxke
MPUBOANTH TPUBHAJIBHBIE HAa3BaHMS OTACIBHBIX OPTaHMYECKUX BEIIECTB (ITHJICH, MPOIUJIEH,
alleTUIICH, STWICHIVIUKOJb, TIUIEpUH, (QeHod, (opManbAerua, ameTaibAeTHa, MypaBbUHAS
KHCJIOTA, YKCYCHasl KHCIJIOTa, OJCMHOBAsI KUCIIOTA, CTEAPUHOBAsT KHCJIOTa, TIIFOK03a, (PyKTO3a,
Kpaxmall, [eJUTI0I03a, TITUIUH ),

c(hOPMUPOBAHHOCTh YMEHUS OMPEIEIATh BHUIABI XUMHUYECKON CBSI3M B OPTraHUYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHS TMPUMEHSATH IOJIOKEHHUSI TEOPUU CTPOCHHUS OPraHUYECKUX
BemecTB A. M. bytiiepoBa /st 00BsSICHEHUSI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUSI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh COCTaB, CTPOCHHUE, (UIUYECKUE W
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENECH PA3IMYHBIX KJIACCOB OPIAaHMYECKUX BEIECTB
(MeraH, 3TaH, ASTWIEH, NPOMWJICH, aleTWIeH, OyraaueH-1,3, merunOyraauen-1,3, OeHsod,



METaHOJI, STaHOJI, STUJICHTJINKOIb, TUIEPUH, (EHOI, aleTalbJeTH1, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAasi KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMHU YPaBHEHMUSMM COOTBETCTBYIOIIMX XMMHMUECKHUX DPEaKLMH ¢
HCIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HWCTOYHUKHU YIJIEBOJAOPOAHOTO CHIPbHS
(HedTh, MPUPOMHBIA Ta3, yrojib), CHOCOOBI WX TMEPEPadOTKU M IMPAKTUUECKOE NPHUMEHEHUE
IPOJYKTOB NEPepadOTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJAUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKLMM 10 H3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 MCXOJIHBIX BEILECTB
WM [IPOJYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUI BIIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, MCIONb3YEMbIX B XHMHUU @PU M3YYEHUM BEIIECTB WU XUMHYECKHMX SIBJICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUSL ISl IPUHATHUS PELIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUI COOIIOATh MPaBWIA TOJb30BAHUS XUMUYCCKOU TOCYION H
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMH 10 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUECKUX OTBITOB;

c(OpPMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELIECTB IPU HAarpeBaHUU, NOJYyYEHUE ATHIECHA U HU3YYEHHUE €ro
CBOMCTB, KaueCTBEHHbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeJIKOB Ipu
HarpeBaHuM, I[BETHbIE PEAKIMU OEJIKOB) B COOTBETCTBUU C MpPaBUIAMHU TEXHUKH 0€30IaCHOCTHU
npu OOpallleHUU C BEIIECTBAMU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YIbTAThI
XUMHUYECKOI0 S3KCIepuMeHTa B (opMe 3aluCU YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUN U
(bopMyIHpOBaThH BHIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKHU aHAIM3UPOBATh XHMMHUYECKYIO HH(OpMaIUIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, HTepHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOMIOAATh IMpaBWiIa HKOJIOTMUYECKH LEeIecoo0pa3Horo
NOBEJICHUS B OBITY M TPYJOBOH JEATETBbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsi U
OKpY’Karolled MPUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKHUBBIE OpPraHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [I/IK, moscHaTe Ha
npuMepax crocoObl YMEHBUICHUS U MPEIOTBPALIEHHUS] UX BPEJHOTO BO3JEHUCTBUS HAa OpraHU3M
YeJI0BEKa;

JUIsl 00YYaroIIMXCSl C OTPaHUYEHHBIMM BO3MOXKHOCTSIMH 370POBbs: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIIETIBIX U CIA0OBHUAALINX 00YYAIOIINUXCS: YMEHHUE UCTIONIb30BaTh PElbe(PHO-TOUEUHYIO
cucremy o0o3Hauenuit JI. bpaiins 11st 3anucu Xxumuueckux Gopmy.

[IpenMeTHble pe3ynbTaThl OcBOeHUs Kypca «OOmiass M HEOpraHuyeckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUM: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHUpaA, POJIM XHWMHUU B TO3HAHWUU SIBICHUU TPUPOIBI, B (POPMHUPOBAHUU
MBIIUIEHUSI U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHnsT TPAaKTUYECKUX 3a/ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIIOJATAOLINE
NOHATHS (XMMUYCCKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIeKyJa, MOJb, MOJSPHBIH O0BEM, BAJICHTHOCTb, AIIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBaJICHTHAas, WOHHAs, MeTa/lInyeckas, BOJOPOJIHAsA),
KpUCTAJIZIMYECKAss  PEIIETKA, TUIBl XMUMHUYECKHUX  PEAKLUil, pPacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JHCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEaKklMM, XUMHYECKOE PpaBHOBECHE); TEOPUM U  3aKOHBI  (Teopus



JJIEKTPOJUTUYECKON auccounanuy, nepuonuueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MAacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHHs DHEPTHU IIPU XMMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJMYECKMH SI3bIK XMMHMH, MHUPOBO33PEHUYECKUE 3HAHUSA,
JeKalue B OCHOBE IIOHMMAaHHMA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHHU,
(aKTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHWYECKHUX BEILLECTB B OBITY M IPAKTUUECKON AEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTE€PHbIC MPU3HAKH MOHITUN, YCTaHABIMBATH
UX B3aHMOCBS3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IIPH ONHCAHUM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTE YMEHHH HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIsI COCTaBJICHUS
dopMyn BemeCTB M ypaBHEHMH XWUMHUYECKHUX PEAKIMH, CHUCTEMAaTHYECKYI0 HOMEHKIATYpYy
(IUPAC) um TpuBHManbHbIC Ha3BaHHUS OTACIBbHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbId Tas,
YIJEKUCHIbIA Ta3, aMMUaK, raméHas M3BECTh, HErami€Has W3BEeCTb, NUThEBAas COJa, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPEJENATh BAJIEGHTHOCTh U CTENEHb OKUCIECHUS XUMHUECKUX
3JIEMEHTOB B CO€AMHEHUSAX PA3INYHOIO COCTAaBAa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJIJIMYECKasl, BOJOPO/HAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BEIlleCTBa (aTOMHas, MOJIEKYJIApHas, MOHHAas, METalJIMuecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECTUHEHMI;

c(OPMHPOBAHHOCTh YMEHUHN yCTaHABIUBATh NMPUHAUIEKHOCTb HEOPIraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (POCThIE BEIIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHIbI, COJIH);

c(OpMUPOBAHHOCTh ~YMEHMM  pPAacKpbIBaThb CMBICH Iepuogudeckoro 3akoHa /I
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMAaTU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINH;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTh DJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHUX 3JeMeHTOB 1—4 nepuonos [leproanueckoil cucTeMbl XMMUUYECKUX 3J€MEHTOB /Jl.
. MenaeneeBa, UCMONb3Ysl MOHATHS «S-, P-, O-2JI€KTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEMHEHUI MO mnepuojaMm W rpynnam Ilepuoanueckoil cMCTeMbl XMMHYECKUX 3J€MEHTOB /.
N. Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIMEe XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3IUYHbIX KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAaHHUE I€HETHUYECKOM
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKLNN;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMHUYECKHUE PEAKLUUHU IO Pa3TUYHBIM
Mpu3HaKaM (YHCIy W COCTaBy pEarupyrolIuxX BEMIECTB, TEIIOBOMY J(G(dEKTy peaxiuu,
U3MEHEHUIO CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUHN COCTAaBIISITh YPAaBHEHUS PEaKIU pa3UYHbIX TUIIOB, MOJIHbIE
U COKpaIllEHHbIE YpaBHEHUS pPEaKUMii MOHHOTO OOMEHa, YUUThIBasl YCIOBHS, IPU KOTOPBIX 3TH
peaxkuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH pPEAKIMH, HOATBEPHKIAIOIINE KadyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, pacHO3HaBaTh OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHMH pPacCKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakIuii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTb YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakiuu OT
pa3nuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUYECKHE MTPOLIECCHI, JIE)KAIUE B OCHOBE
IPOMBIIIJICHHOTO TIOJIY4YEHHUS CEpHOM KHCIOTHl, aMMHaka, a Takke CPOPMHUPOBAHHOCTh



npeacTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOOJIeMax XMMHUYECKOTO
IIPOM3BOJICTBA;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMpOBOAWUTL BBIYUCIICHUA C HCIIOJIb30OBAHUCM IIOHATHUA
«MaccoBas JI0Jsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IpPU XUMHUYECKHX
peaKIMax, Macchl BEIIECTBA WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKLUM BEIIECTB, TEIUIOBOIO 3(deKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MaCChl BEIIECTB, IPEBPAILIECHUS U COXPAHEHHS YHEPTHH;

c(OPMHPOBAHHOCT YMEHHMH COOJIIOJATh MpaBUila MOJIb30BAaHUS XMMHUYECKOM MOCYA0H U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAK)KE MPaBHiia OOPAIICHHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ IJIAaHUPOBATb U BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3noxxeHue MepoKcHIa BOJOPOAA B MPHUCYTCTBUU KaTajlM3aTopa, OINPEAEICHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHHUBEPCAIBHOTO MHIMKATOPA, BIUSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeaKlUH, PeaklUd HOHHOIO OOMEHA, KAaueCTBEHHbIE pEakIMM Ha
cynb(har-, KapOoHAT- U XJIOPUIA-aHUOHBI, HA KATHOH aMMOHWS, PEIICHUE SKCIIEPUMEHTATBHBIX
3ajau no Ttemam «Metamiel» U «Hemeramibl») B COOTBETCTBHM C IpPaBUJIAMM TEXHUKU
0e301acHOCTH NPpU OOpallleHU! C BELIECTBAMU U JJAOOPATOPHBIM 000pYA0OBAHUEM, IIPEJICTABIIST
pe3yibTaThl XMMHUYECKOrO SKCIIepUMEHTa B (opMe 3alMCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMPOBATH BHIBOJBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHM KPUTMYECKH aHAIM3UPOBATh XUMHMUYECKYIO HH(POpPMALHIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHUKanuu, VHTepHET u
ApYTHUX);

c(OPMHPOBAHHOCTh yMEHHUH CcOOMIONAaTh TpaBHia SKOJIOTHYECKH LEIeco00pa3Horo
HOBEJCHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi M
OKpY’Karomie MPUPOJTHON Cpelbl, 0OCO3HABATh OMACHOCTH BO3JEHCTBHS Ha XKHBBIE OPTaHU3MbI
OTpe/IeNIEHHBIX BEIeCTB, MOHUMasi cMblci nokazatens [TIK, noscHaTe Ha mpumepax crocoObl
YMCHBUICHUSA U MPEAOTBPALICHUA UX BPCJIHOTIO BOSI[CfICTBI/IfI Ha OpraHu3M 4CJIOBCKaA,

Ui 00ydYaroIuXxcs C OrPaHWYEHHBIMH BO3MOXKHOCTSMHU 370POBbS: YMEHHE HPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHHW BEIIECTB U XUMHUYCCKUX SIBJ'ICHI/II\/'I;

JUIS CIIETIBIX M CIa00BUAALIMX O0YyJaroIUXCs: YMEHUE UCTIOJIb30BaTh Pelbe(HO-TOUCUHYIO
cucreMy o6o3Hauenuit JI. bpaitns nis 3anucu xuMmudeckux Gopmys.

DopMupyeMble KOMIETEHIIUN:

OK 11. HUcnonp3zoBaTh B NpoheCCHOHATIBHONW NEATENbHOCTH YMEHMSI M 3HAHUS, MOJTYYECHHbIE
00y4aromyMHUCs B XOJI€ OCBOCHHUS YYEOHBIX MPEAMETOB, B COOTBETCTBHU C (heJepabHbIM
rOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHEr0 00IIero 00pa3oBaHus.

1.4. PekoMeHayeMoO€e KOJMYECTBO YaCOB HA OCBOEHHE NMPOrpamMMbl NpeaMeTa BKJIOYAET
Yyackl:

O6bem paboueli mporpaMmMsl — 51 vac

B ToM uucne:

- JICKITUU ¥ ypokH — 35 gacos

- camocTosATeNbHas paboTta — 16 yacoB

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOI'O ITIPEJIMETA
2.1. O0beM y4eOHOro nmpeAMeTa U BUIbI Y4eOHOH padoThl

Bun yue6HOH pabOThI O6bem yacoB

O0beM paGoueii mporpaMmMbl 51

B TOM 4YHCJIC YacChl.
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- 00s13aTeIbHON YacTH 00pa30BaTEIbLHON MPOrPaMMBbI 51
- BApMAaTUBHON YaCTH 00pa30BaTEIbHOM MPOrpaMMBbI 0
YueOHasi Harpy3ka o0y4amomerocsi B padore ¢ nmpenogasarejeMm | 35
(Bcero)
B TOM YHCJIE:
- TEOPETHYECKUE U IPAKTHUYCCKUE 3aHATHs (JISKIMH, YPOKH) 26
- 1poeCCHOHAIBHO OPUCHTHUPOBAHHBIC 3aHSATHS -
- KOHTPOJIbHBIE PAOOTHI 4
- IPAKTUYECKHE PAOOTHI 3)
CamocTrosiTeJIbHasi padoTa ody4yaromerocs (Bcero) 16
B TOM YHCJIE:
- caMOCTOsITeNIbHAS paboTa HaJl KypCcOBO paboToii (IIPOEKTOM) -
- BBINOJIHEHUE WHIMBHYaIbHOTO IPOCKTA -
- UHBIC BUJIbI CAMOCTOSITEIIBHOM PabOThI 16

Hrorosas arrectanus B hopme nuddepeHINPoOBaAHHOrO 3a4eTa Bo 4 cemecTpe
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2.2. Conep:xanue y4eOHOT0 MpeaMeTa
OPI'AHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI OPraHUYECKON XUMHHU

IIpeamer oOpraHM4Yeckod XUMHUHU: €€ BO3HUKHOBEHME, DPAa3BUTHE W  3HAYCHUE
B II0JIy4YE€HUU HOBBIX BEUIECTB U MaTEpUanoB. Teopus CTPOCHMs OPraHUYECKUX COCOUHEHHUM A.
M. BytnepoBa, e€ ocHOBHbIe MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omosorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COCOUHEHHUAX — OJMHAPHBIE U
KpaTHBIE CBSI3HU.

ITpencrasienue o knaccuukaluy opraHuuecKux BeuecTs. HoMeHknaTypa opraHnueckux
COECIMHEHUIN (CUCTEMAaTHuecKas) M TPHUBUAJIbHBIE HA3BaHMsI BAXKHEHIIMX IpPEICTaBUTENEH
KJIACCOB OPraHUYECKHUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHUs] BEIIECTB U MX NPEBPAIECHUN: 03HAKOMIJIEHHE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajaMHM Ha WX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M OMNHCAHME JEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (IJ1aBIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKUH psiA. Meran m sTaH — npocreiimmne
IPEJICTABUTENIN aJKAaHOB: (U3NYECKME U XMMHUYECKHE CBOMCTBAa (peakuuu 3aMEUIeHUs] U
TOpEHHs1), HaX0XKJICHUE B IIPUPOJE, MOTyYEeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUN psiA. DTUIIEH U IPONWIEH — IpocTeiliune
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKUE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPU3aLlNN ), TOIyY€HUE U TIPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u merunOyraguen-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanun). [lomyyeHne cMHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHMs, TOMOJIOTMYECKUH psA. ALETHIeH —
MPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakiuy ruIpupOBaHUs, raIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), TOJIyY€HUE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XHWMHUYECKHE CBOMCTBa (peakuuu
raJJoreHUPOBAaHUSI M HUTPOBAHUS), TOJY4YeHHUE U TpUMEHeHue. Tomyon. cocmas, cmpoeHue,
Quszuueckue u Xumuyeckue ceoucCmea (Peakyuu 2ai02eHupPO8anus U HUMpo8anus), noayderue u
npumenenue. TOkKCHYHOCTh ~ apeHOB. ['eHeTmdeckas  CBA3b  MEXAY  YIVIEBOJOPOJaMH,
MPUHAJISKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHbIle UCTOYHUKM YTIIEBOOPOJOB. IIpupoanblil ra3 u nmonyTHble He(TAHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HePTH: TMEperoHka, KpeKHHT
(TepMHUYECKH, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHHs BEIIECTB M MX NPEBPAIECHUN: 03HAKOMIIEHHE C
oOpa3lamu IiacTMacc, KaydykoB U pe3uHbl, kKojulekiuu «HepTs» u «YTromiaby», MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOTEHONPOU3BOIHBIX, IPOBEJICHHE IPAKTUYECKONH pPabOThI:
MOJIy4EHHUE 3TUIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, oO0ObEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBa WJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).

Kucaopoaconep:xamme oprannyeckue coeMHEHNs

[IpenenpHble ONHOATOMHBIE CIUPTHL. MeETaHOI M 3TAaHOJ: CTPOEHHE, (UBNYECKUE U
XUMHUYECKHE CBOWCTBA (PEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJOr€HOBOJOPOJaMH, TOPEHHE),
IpUMEHEHHEe. BogopoIHbIE CBA3M MEXAY MOJIEKYJIaMU CIUPTOB. JleliCTBHE METaHOJIA U 3TaHOJIA
Ha OpPraHu3M YEJIOBEKa.

12



MHoroatoMHble CHOUPTBI. OJTWIEHITIMKOAb M TJIMLEPHH: CTpOeHHE, (U3NYECKUE WU
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl PEaKus Ha
MHOIOAaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHol: CTPOCHHE MOJIEKYJIbl, (DU3MUYECKHME M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enoa.

Anbrerugpl U kemonvl. DopManpiaerui, aueTaIbAETHI: CTPOCHHE, (QU3UYECKUue MU
XUMHUYECKHE CBOWCTBA (PEAaKIMM OKHCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpefieNIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHAsl KHCIIOTBI:
CTpoeHue, (pU3HMUECKUe U XUMUUYECKHE CBOICTBA (CBOMCTBA, OOLIME Ul Kilacca KUCIIOT, peaKIus
Tepu(UKaAMK), TOJNydeHHe W npuMeHeHue. CTeapuHOBas M OJEMHOBAs KHCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICHIMX KapOOHOBBIX KHCJIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3¢Upbl KaK NPOU3BOJHBIE KapOOHOBBIX KUCIOT. 'MAPOIN3 CIOKHBIX A(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHnenne xxupoB. buosnorudeckas poib KUPOB.

VYraeBoabl: cocTaB, Kiaccu(uKaus yrieBooB (MOHO-, TU- U Moyiucaxapusl). [roko3a —
NPOCTEHIINK MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcunoM wmenu(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHEe, OpOKEHHE TJIOKO3bI), HAXOXJIEHHWE B MPHUPOJIE,
npUMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep IIFOKO3bI.

Kpaxman u nemironosa kak npupojHble noiauMmepsl. CTpoeHHe Kpaxmajia U LEJUTH0JIO3bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BELIECTB W MX MPEBPALEHUN: IPOBEIEHUE,
HaOJIOZIGHWe W ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoia okcujaom wmenu(Il)), MHOroaroMHbIX
cnupToB (B3aumojeiicTBue rauuepuHa c¢ rugpokcuaoMm Meau(ll)), anpaernaoB (okucieHue
aMMHUauHbIM pacTtBopoM okcuga cepedpa(l) u ruapoxcuaom memu(ll), B3ammoneicTBue
KpaxMaja C MOJOM), MNpPOBEJECHUE MpPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

PacuérHbic 3a1auu.

Bolunicnenuss mo ypaBHEHMIO XMMHMYECKOM peakuuu (Macchl, 00BEMA, KOJIMYECTBA
HCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aMm(poTepHble OpraHnyeckue coequHeHus. Gu3nueckrue 1 XUuMUYecKue
CBOWCTBA AaMHUHOKUCJIOT (HAa NpuMepe TIUIMHA). buojorumueckoe 3Hau€HHE aAMHHOKHUCIIOT.
ITenTuapl.

benku kak mpuUpoOIHBIE BBICOKOMOJIEKYJISIPHBIE coequHEeHMs. [lepBuuHas, BTOpUYHAs U
TpeTu4yHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa O€IKOB: THAPOININ3, JAEHaTypaius,
Ka4eCTBEHHBIE pEaKIUH Ha OENIKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M UX MPEBpALeHUH: HAOMIOACHHE U
ONKCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypaluus OEJIKOB IpH HarpeBaHUH, LBETHHIE
peakiuu OeIKOB.

BbicokomoieKyIsIpHBbIE COCUHEHHUS

OcCHOBHBIE TOHATUSA XHMHH BBICOKOMOJIEKYJIAPHBIX COCOUHCHHMI: MOHOMEp, IOJHMMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJUMEpHU3ALNM, CpPeAHssl MoJieKyispHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH — ITOJMMEPHU3ALUs U MOJINKOHICHCALIHS.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BELIECTB M MX NPEBPAIECHUN: 03HAKOMIJIEHHE C
00pa3iaMu IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MeXnpeaMeTHBIC CBS3H.

13



Peanm3zanusi MeXNpeIMETHBIX CBSI3€M MPU M3YyYEHUM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKk WU
MOHSTHH, ABIIAIOIMXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHWE, HAYYHBIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalIMU3, CUHTE3, KJIacCU(pHUKalMs, MepUOJUYHOCTh, HAOIIOAECHUE, H3MEpPEHHE,
HKCIEPUMEHT, MOJICIIUPOBAHHUE.

®dusnka: MaTepus, YHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUN YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BETHMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

Buonorusi: knerka, opranusm, Ouocdepa, oOMEH BelIeCTB B OpraHusMme, (pOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHBIE TOPO/IB, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: nuuieBsle NPOAYKTHI, OCHOBBI PallMOHAIBHOIO ITMTAHUS, MOIOILNE CPECTBaA,
JIEKapCTBEHHBIE M KOCMETHUECKUE ITpernapaThl, MaTEpUaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMHUUECKUH dreMeHT. AToM. Sapo aroma, H30TOMBL. DIEKTPOHHAs O000JIO0YKA.
DHepreTUuecKrue ypoBHH, MOJYPOBHH. ATOMHBIC OpOHTaly, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacnpeneseHns 3JeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHUOOB.
DJeKTpOoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u llepuommueckass cucreMa XUMHYECKMX dJIeMEHTOB /.
H. MenpeneeBa. CBs3b NEpUOAUYECKOrO 3akoHAa M Ileproguyeckoil CHUCTEMBI XMMMUYECKHUX
anemenToB JI. 1. MenzeneeBa ¢ COBpeMEHHOW TeOpHEH CTPOEHMsI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
10 TpyNIaM U nepuojam. 3HaueHue NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBA3b. BuAbl XMMHUYECKOH CBs3M (KOBaJIEHTHAs
HEeNnoJisipHasl W TMOJspHas, MOHHAs, MeTauinyeckas). MexaHn3mbl 00pa30BaHHs KOBaJIEHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIM U JTOHOPHO-AaKIENTOpHBIN). BonopoaHas cBs3b. BaneHTHOCTB.
DneKkTpooTpUulaTebHOCTh. CTeneHb OKuciaeHns. oHbI: KaTHOHBI M AHUOHBI.

BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMsI. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEHMIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTve o aucnepcHbIX cucrteMax. McTHHHbBIE U KOJTOMIHBIE pacTBOpbl. MaccoBasi 101
BELIECTBA B paCTBOPE.

Knaccudukanus Heopranmdyeckux coenuHeHuil. HomeHkmatypa HeopraHuyeckKux
BEUIECTB. ['eHeTHYeckas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUdYHBIM
KJIacCaM.

Xumnueckass peakuusa. Knaccudukanms XUMHYECKMX peakIMid B HEOPraHUYECKOW H
OpraHMYeCcKON XMMHUHU. 3aKOH COXpPAaHEHHS] MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (akTopoB. OOpaTHUMblEe pEaKIUH.
XuMuueckoe paBHOBecHe. PaKTOpbl, BIUAIOIIME HA COCTOSIHME XUMHYECKOI'O PABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnyeckas auccoruanus. CuiibHble U ciabble 37eKTpoauTsl. Cpeaa BOAHBIX
pPacTBOPOB BEILECTB: KUCasi, HEUTPAJIbHAS, IEJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJILHBIE METOJbl M3YYCHMs BEINECTB M WX NPEBPALICHWN: JEMOHCTpALUs
tabmun «lleproguueckast cucrtema xumudeckux snemeHToB [I. U. MenpeneeBa», u3ydeHue
Mozenen KPUCTAJLINYECKUX PEILIETOK, HaOmroAeHne
U OIMCaHNE JEMOHCTPALMOHHBIX U TJAOOPAaTOPHBIX OMBITOB (Pa3NIoKEHHE MEPOKCHIa BOIOPOIA B
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MPUCYTCTBUU  KaTaln3aTopa, OMNPEACICHUE Cpeabl pPacTBOPOB BEUIECTB C€  MOMOIIBIO
VHHUBEPCATHHOTO MHIMKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEICHUE MPAKTHIECKONH pabOThI
«BnusHue pa3nuvHbIX (PAaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

PacuérHrie 3amaun.

Pacuétpl mo ypaBHEHUSIM XUMHUUYECKUX PEAKIUM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUS «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hewmeransl. [lonoxenne HemMerauios B llepruoanyeckoi cucteMe XUuMUYECKUX JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpOCHHsS aroMoB. Du3nyeckue CBOWCTBA HEMETAILIOB.
AJToTpOonusl HEMETaUIOB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa u yriaeposa).

XHWMHYECKUE CBONCTBA BAKHEWIIIMX HEMETAUIOB (TallOTEHOB, cephl, aszora, docdopa,
yIJIepoJia U KPeMHUS1) U UX COCTMHEHUM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Metannel. [lonoxenune metamioB B [leproanyeckol cUCTeME XUMHUYECKUX 3J€MEHTOB /I,
N. MenpaeneeBa. OCOOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aTOMOB MeTayioB. OOrue
¢duszndeckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJIEKTPOXMMHYECCKUN Psl HAINPSOHKEHUN
METaJIJIOB.

XUMHYECKUE CBOWCTBA BAKHEHINIMX METAUIOB (HATpWM, Kalud, KaJabllUd, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUMN.

O61mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIC METOJbl M3YYCHHS BEIIECTB W WX MPEBPAIICHUN: H3y4YCHHE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3OB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a/7a4, HaONIOJIEHWEe W  OINKCAaHME JIEMOHCTPAIMOHHBIX W  JJAOOPATOPHBIX  OIBITOB
(B3auMoJIeHiCTBME THUAPOKCHIA ATIOMUHUS C PACTBOPAMU KHUCIOT U IIENOYel, KadyeCTBEHHbIE
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacu€THble 3a0a4H.

Pacuérer maccel BemecTBa MM 00bEMa ra3oB MO W3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YYACTBYIOIIMX B PEaKIMMU BEUIECTB, pacuérhl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KU3Hb

Ponps xumun B oOecrieueHUN SKOJIOTHYECKOM, SHEPTETUUECKON U MHIINEBOM O€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HaydyHBIX MeETOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKnii.

[IpencraBinenuss 00 OOMMX HAYYHBIX MOPHUHIMIAX MPOMBIIUICHHOTO  TOTYYSHHS
BaKHEUIIINX BEIIECTB.

UYenoBek B MHpE BEIIECTB M MaTEpHANIOB: Ba)XKHEHIIME CTPOUTEIbHBIE MaTepUallbl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KpPacKH, CTEKJIO, KepaMHKa, MaTepHalIbl I SJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPTAaHMUECKHUE U MUHEpATbHBIC YIOOpSHHUS.

XuMUS W 370pOBbE YEJIOBEKA: IMpPaBUJIa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENAPATOB,
IpaBuIIa 0e30IacHoro HCIIOJIb30BAHUS npenaparoB OBITOBOM XUMUH
B ITOBCETHEBHOM KU3HM.

MeXnpeIMETHBIC CBS3H.

Peanuzaius MeXnpeaMETHBIX CBA3€H NMpu U3ydyeHUH oOlIell U HeopraHM4ecKol XUMHU B
11 xmacce ocyImiecTBIsSETCS Yepe3 MCMOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MOHSITHH,
TaK W MOHATHH, SBIAIONIMXCA CUCTEMHBIMH JIJI1 OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJIU3,
CUHTE3, KIacCHU(pUKaIUs, NEePUOANYHOCTh, HAONIOJCHNUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHUE, SIBJICHUE.
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®dusmka: marepus, SHEpPrus, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HM30TOI,
PaIuOaKTUBHOCTh, MOJIEKYNA, SHEPTeTHUECKUI YpOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, (PU3NYECKUE BEIIMUMHBI U €AUHULIBI X U3MEPEHMSI, CKOPOCTb.

Buonorusi: kietka, opraHusM, JKocuUcTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

['eorpadus: MuHepalbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHomorust: XuMUYecKasi IPOMBILIUIEHHOCTh, METAJUTYPIHsl, IPOU3BOICTBO CTPOUTEIbHBIX

MaTcpurajosB, CEIbCKOXO03S1CTBEHHOE IMpou3BOACTBO, nuiieBas IMPOMBIIIJICHHOCTD,
(bapMaI_IeBTI/ILIeCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX mpenaparos,
IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpuaJioB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HaHOTCXHOJIOT'HH.
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2.3. TemaTn4yeckoe MJIAHMPOBAHUE
36 yacoB+174acoB c/p

TEMATHYECKOE IINTAHUPOBAHUE

H KosmuectBo 3
No /i aMMEHOBaHMe pasjeoB M JIEKTPOHHbIE (G pPOBbIE)
TeM MPOrpaMMbl o0pa3oBaTe/ibHbIE PeCYPChI
Bcero
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[IpenmMeT opranuyeckoi
11 XuMuHd. Teopust CTpoeHHsI 1 https://resh.edu.ru/subject/29/10,
' OpraHUYECKUX COCIMHEHUN A. https://chem-ege.sdamgia.ru/
M. bytieposa
Htoro no pazneny il
CamocTrosrenpHas padora: Pewenue
3a0anuil uz yueonuxa, oazvl ®@UITHU, coam 1
EID
Pasznen 2. YrieBoaopoabl
21 [IpenenbHbIE YrIIEBOIOPOIBI 1 https://resh.edu.ru/subject/29/10,
' — aJIKaHbI https://chem-ege.sdamgia.ru/
Henpenenbubie .
29 HGI;OHO SR 4 https://resh.edu.ru/subject/29/10,
' yr FIOPOABL: ’ https://chem-ege.sdamgia.ru/
QTKATUEHBI, aTKUHBI
23 Apomaruyeckue 1 https://resh.edu.ru/subject/29/10,
' YIJIEBOAOPOIbI https://chem-ege.sdamgia.ru/
IT .
24 1?1 Igzm:’lj IZ(;T;II;XHKH ) https://resh.edu.ru/subject/29/10,
' yr /10pOAL https://chem-ege.sdamgia.ru/
nepepadoTka
Hroro o pasnery 8
CamocTtosrenbHas padora: Pewernue
3adanuil u3 yyeonuxa, oazet ®UITH, coam 4

EID

Pa3nen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust

https://resh.edu.ru/subject/29/10,

31 Criuprh. Geton . https://chem-ege.sdamgia.ru/

32 Anpneruasl. KapboHnossie 3 https://resh.edu.ru/subject/29/10,
' KUCTOTHI. CIOXKHBIE dPUPHI https://chem-ege.sdamgia.ru/

33 Vrresos 5 https://resh.edu.ru/subject/29/10,

https://chem-ege.sdamgia.ru/
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https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10

Uroro no pazueny 6

Pa3nen 4. A3oTcoaepikaime opranudeckne coelMHeHus

41 AMUHBI. AMUHOKHCIIOTHI. 5 https://resh.edu.ru/subject/29/10,
' benku https://chem-ege.sdamgia.ru/
Hroro mo pazueny 2

Pa3zgea S. BoicokoMoJieKkyJ/JIsIpHbIE COeIMHEHU S

51 [Tmactmaccer. Kayuykw. 1 https://resh.edu.ru/subject/29/10,
' Bomaokna https://chem-ege.sdamgia.ru/
Hroro no pazgeny il
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https://resh.edu.ru/subject/29/10
https://resh.edu.ru/subject/29/10

Ne i/

HaumeHoBaHue pa3jie/ioB
U TeM IPOrpaMmbl

KoanuectBO
4acoB

Bcero

Pa3nen 6. TeopeTnueckue 0OCHOBBI XUMUH

DJIeKTpOHHbIe (LM (POBHIE)
o0pa3oBaTe/bHbIE pecypChl

CrpoeHue aTOMOB.
[Tepuoanueckuii 3aKOH U

https://resh.edu.ru/subject/29/11/,
https://chem-ege.sdamgia.ru/

1.1 [Tepuonnueckas cucrema 1
XUMHYECKHX dJIeMEHTOB /I,
. MenneneeBa
19 CrtpoeHue BemiecTna. ) https://resh.edu.ru/subject/29/11/,
MHoroo6pasue BemecTB https://chem-ege.sdamgia.ru/
13 Xinieckie peakiu 4 https://resh.edu.ru/subje.ct/29/11/ ,
https://chem-ege.sdamgia.ru/
Hroro no pazneny i
CamocrostenbHas pabora: Pewenue
3adanuil u3 yyeonuxa, oazet OUIIN, 3
coam EI'D
Pa3znen 7 Heopranmueckas xummusi
51 N E— 3 https://resh.edu.ru/subje.ct/29/11/ ,
https://chem-ege.sdamgia.ru/
99 HeMeTan 4 https://resh.edu.ru/subjt?ct/29/11/ ,
https://chem-ege.sdamgia.ru/
53 CBs13b HEOPTAaHUYECKUX U 1 https://resh.edu.ru/subject/29/11/,
OPTaHWYECKHUX BEIIECTB https://chem-ege.sdamgia.ru/
Hroro no pazneny 8
CamocTosrtenpHas padora: Pewenue
3a0anuil u3 yieonuxa, bazet OUIIU, 3
coam EI'D
Pasznen 8. Xumus u Ku3Hb
31 P 1 https://resh.edu.ru/subjt?ct/29/11/ ,
https://chem-ege.sdamgia.ru/
Hroro no pazgeny il
3aver 1
OBIIEE KOJIMYECTBO YACOB I10 35

I[TPOTPAMME
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https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11
https://resh.edu.ru/subject/29/11

IHOYPOYHOE IIVTAHUPOBAHUE

Ne
n/n

Tema ypoka

IIpenmeT oprannyeckoil XuMuu. Teopust CTpOeHUs
opranudeckux coequHeHuit A. M. bytneposa.
Homenxkmarypa (cucremaTnyeckasi) U TPUBHAIHHBIE
Ha3BaHUS OPraHUYECKUX BEILIECTB

AJKaHbI: cOCTaB U CTpOCHHC, TOMOJIOTHYECKHUI pan.
MertaH u 3TaH — HpOCTCﬁmHe npeacCTaBUTCIIN
aJIKaHOB

AJIKEeHBI: COCTAaB U CTPOCHHE, CBOMCTBA. DTUJICH U
MIPOMIWIEH — MPOCTENIIINE TPECTABUTEIH aJKEHOB

KoanuectBo
4acoB

JlonmoaHuTeabHaA

uHpopmanus

OK 11

OK 11

OK 11

[Mpaktuaeckas padora Ne 1. «Ilomydenue sTuneHa u
U3Y4YEHHUE €r0 CBOMCTB)

OK 11

Anxanuensl. byraguen-1,3 u metunOyranuen-1,3.
[Mony4yeHne CHHTETUYECKOTO KaydyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTU CTPOEHHUS,
TOMOJIOTHUYECKUN Psil. ALIETUICH — MPOCTCHIIINIA
MIPEJICTaBUTEND ATKHHOB

Apensl: 6eH3011 1 TOIYOII. TOKCHYHOCTH apeHOB.
I'eneTudeckast CBA3b YIJIEBOIOPO/IOB,
MIPUHAJUIeKAIINX K Pa3IMYHBIM KjaccaM

OK 11

OK 11

OK 11

IIpupoaHbIE HCTOYHHUKH YIJIEBOIOPOAOB: IPUPOIHBII
ra3 v NOoIyTHbIE He(TIHBIE ra3sl, HeYTh U TPOIYKTHI
eé mepepaboTKu

OK 11

10

KonTtpoibHas pabora 1o pasueny «YTJIeBoI0pOab»

[IpenenbHBIE OJHOATOMHEIE CITUPTHI: METAHOM U
atanoi. BogoponHas cBsi3b. MHOTOAaTOMHEIE CITHPTHI:
STUJICHTIUKOIb U TIUICPUH

OK 11
OK 11

11

Denon. Anpaerunsl. Anietod. OIHOOCHOBHEBIE
TpeJiebHbIe KapOOHOBBIE KUCIOTHI: MypaBbUHAS H
YKCyCHas

OK 11

12

[paktnueckas padora Ne 2. «CBoiicTBa pacTBopa
YKCYCHOM KUCIOTBI»

OK 11

13

14

15

CreapuHOBas M 0JIEMHOBAs KUCIOTHL. Mblia Kak COIU
BBICHIMX KapOOHOBBIX KHCIOT. CI0XKHBIE d3PHUPBI KaK
MIPOM3BOAHBIE KAPOOHOBBIX KUCIOT. [ maponus
CJIOJKHBIX 3(HPOB

Kupsr: rugponus, npuMeHeHne, 6HoIorniecKkast poib
KHUPOB.

YrneBojpl: coctas, knaccupukanys. Baxueiimme
IPEeICTaBUTENH: ITII0K03a, (PYyKTO3a, caxaposa.
Kpaxman u nemntono3a Kak IpUpOAHBIE TOJTUMEPHI

OK 11

OK 11

OK 11

16

KontposbHas paboTa 1o pasaeny

OK 11

20



«Kucnopoaconepxaniyie opraHHuecKie COSTUHEHUSD)

17

18

19

20

21

AMUHBI: METHIIAMHAH U aHWIWNH. AMHUHOKHCIIOTEI KaK
am(pOTepHbIC OPTAHUYCCKUE COCTUHCHHUS, UX
Onosornueckoe 3HaueHue. [lentrmasr

benku xak mpupoIHBIe BEICOKOMOJIEKYIISIPHBIE
coeuHeHNs. OCHOBHBIE MOHATHA XUMHH U METO/IbBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH.
[InacTmaccel, kKaydyKu, BOJIOKHA

XUMHUYECKHUH 371eMeHT. ATOM. DJIEKTPOHHAS
KoH(urypanus atoMoB. [leprouueckuii 3aK0H U
Tlepuonuueckas cucreMa XMMUYECKHUX 3J1eMEHTOB /1.
. Menpeneena, ee 3aKOHOMEPHOCTH M 3HAYCHUE

CrpoeHue BeniecTBa. XUMHUYECKasl CBSI3b, €€ BUIBI,
MEXaHU3MBbI 00pa30BaHUs KOBAICHTHOH CBA3H.
Bonoponnas cBsi3b. BaneHTHOCTS.
DNEeKTPOOTPUIIATENBHOCTh. CTENEeHb OKUCIICHUS.
BemiecTBa MONEKYIIpHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS

IlonsTue o nucnepcHbIx cuctemMax. CTUHHBIE U
KOJUIOUHBIC pacTBOPEI. MaccoBas J0JIs BELIECTBA B
pactBope. Knaccudukanus n HOMEHKIATypa
HEOpPraHWYECKUX COeqMHEHU. ['eHeTnueckas cBs3b
HEOPTaHUYECKUX BEIIECTB, PA3JIMYHBIX KJIACCOB

OK 11

OK 11

OK 11

OK 11

OK 11

22

Krnaccudukarus XuMHUUeCKUX peakiiui B
HEOPraHWYECKON U OPraHnYeCKON XUMHH. 3aKOH
COXpaHEHHsI MACChI BEIIECTB; 3aKOH COXPAHCHUS U
MIPEBPAIICHUS YHEPTUH IPU XUMUYECKUX PEaKIIHIX.
Cxkopoctb peaknun. OOpaTUMbIe PEaKITUm.
XUMHYECKOE paBHOBECHE

OK 11

23

24

25

26

IpakTrueckas padora Ne 3. «BiusHue pa3auaHbIX
(hakTOpOB Ha CKOPOCTH XUMHUECKOH peaKiium»

OnexTponutndeckas nuccoruanus. [loastue o
BoJiopoaHOM Tokasarene (PH) pactBopa. Peakiuu
HMOHHOTO 00OMeHa. ['MapoJin3 OpraHuYecKuX u
HEOpraHn4Yeckux BemiecTB. OKUCIUTENBHO-
BOCCTAHOBHUTCJIbHBIC PCAKIINU. TTousitue 06
AJIEKTPOJIN3E PACIUIABOB M PACTBOPOB COJIEH

Kontponbnas pabota no pazgeny «Teoperuueckue
OCHOBBI XUMHI

Meransl, ux nojoxenue B [leprnoanueckoi cucreme
XUMHYeCKHX semMeHToB [I. 1. MenneneeBa. OOmue
¢usnueckue cBoiicTBa MeTayuioB. CrijlaBbl METAJLIOB.
DNEKTPOXUMHUYECKHUH P HAPSYKEHU METaIIOB

OK 11

OK 11

OK 11

OK 11

27

XUMHUYECKHE CBONCTBA BAXKHENIIINX METAJIJIOB
(maTpwii, Kamuii, KaabIlui, MATHAN, ATIOMUHUHN, XPOM,
MeEIb, IIUHK, JKEJIe30) U MX COCIHHCHHIMA

OK 11

28

[Ipaktrnueckas padota Ne 4. "Pemienue
JKCTICPUMEHTAILHBIX 33J1ad 110 TeMe «MeTauib"

OK 11
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Hewmerannsl, ux nonoxenue B Ilepuoandeckoit
cucreMe xummuueckux snemenToB [1. V1. Menaeneena.

29 ®dusnueckre CBONCTBa HEMETALIOB. AJIJIOTPOIIHS
HEMETAJUIOB (Ha MpUMEpe KUCIIopoia, cepbl, pochopa
U yriiepoja)

OK 11

30 XUMHYECKUE CBOMCTBA IAJIOT€HOB, CEPBI, a30Ta,

thocotpa, yraepona, KpeMHUS I UX COETHMHEHUI
O06001menne 1 cucTeMaTU3anys 3HaHUH 110 TeMe

31 «Hewmetamne». [lpaktiueckas pabora Ne 5. «Pemenne
AKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe "Hemerambr'"»

OK 11

OK 11

32 KonrtponbHast pabora 1mo TeMaMm «MeTaJlTsD |
«Hemeranmnbi»

Heoprannueckue 1 opraHM4eCKUe KUCIOTHI U
33 OCHOBaHHS. AM(OTEpHBIE HEOPraHUIECKUE U

OpPraHu4€CKrUEC COCANHEHMS. I'eneTuyeckas CBSI3b
HCOPraHUYCCKUX U OPraHnv4eCKUX BCUICCTB

Posnb xuMun B 00eCIIeYeHHH SKOJI0THUECKOH,
34 SHEPreTHYCCKON U MUILEBOM 0€30MaCHOCTH, Pa3BUTUH
MEIUUUHBL. XUMHSI U 310pOBbE YenoBeka. HYenosek B

MHPE BCUICCTB 1 MaTCPUAJIOB

OK 11

OK 11

OK 11

35 3auer
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

35

OK 11
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3. YCJIOBUS PEAJIMBALIUU ITPOT'PAMMBI IPEIMETA
3.1. TpeGoBaHusi K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecleYeHn 0

JUis peanuzanuy IporpaMMbl JAUCHUIUIMHBL JTOJDKHBI OBITH IPETYCMOTPEHBI CIIEAYIOLINE
CHelManbHble IOMEUICHUs: Y4YeOHbIH KaOMHET XHMUU W/HMIM Y4eOHOH XUMHUYECKOH
nabopaTopuu.

OGopynoBanue y4eOHOro kabuHera (HArJsAHBIE MOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MOJIeJIe MOJIEKYJ, MOJEIN KPUCTAIIMUYECKUX PELIETOK, KOJJIEKIUU IPOCTBIX U CIOMXKHBIX
BEIIECTB W/WIM KOJUICKIIMU TOJIMMEPOB; KOJJIEKIUS TOPHBIX MOPOJ U MUHEPAIOB, TAaOIHIIA
Memnpeneesa, yaeOHbie GribMbl, UPpoBbIe 00pa30BaTEIBLHBIC PECYPCHI.

TexHuueckue cpeacTBa OOy4YEHHs: KOMIIBIOTEP C YCTPOMCTBaMHU BOCIPOM3BEAEHUS 3BYKA,
HOPUHTEP, MYJIbTUMEAMA-IIPOEKTOP C 3KPAaHOM, MYJIbTHUMEIHMIHAs JOCKA, yKa3Ka-IIpe3eHTep
JUIS IPE3EHTaLUH.

Ob6opynoBanue mnabopaTopuu H paboyux MecT JaboOpaTOPUM: MEH3YPKH, MHUIETKU-
KaleJIbHUIIbl, TEPMOMETPbI, MHUKPOCKOIN, JIyIbl, NPEAMETHbIE M TMOKPOBHBIE CTEKJa,
IUTAaHIIETHI JUI KaleJbHBIX peakuuii, GpuiabrpoBanbpHas Oymara, MpOMBIBAJIKH, CTEKIISTHHBIC
npoOUPKH, PE3MHOBBIE MNPOOKH, (oHApUKM, HAOOp pPEaKTUBOB, CTEKISHHBIC MAJOYKH,
LITAaTUBBI 1711 IPOOUPOK; MEPHBIE LIUIMHJIPbI, BODOHKU CTEKJIIHHBIE, BODOHKU JEIUTEIbHbBIE
mwmHApuyeckue (50-100 mi), crynmku ¢ necTukoM, (appopoBble 4YalllKM, MUHIETHI,
¢wibTpbl OyMakHble, BaTa, Mapiid, YacoOBble CTEKJA, 3JIEKTPOIUIUTKH, JabopaTopHbIe
IITaTUBBI, CIIMPTOBbIE TOPENIKH, CHUYKU, NPUOOp s MOIY4eHHUs ra3oB (WM MpoOHpKa ¢
ra300TBOJHON TpYyOKOi), AepkaTeau sl MPOOMPOK, CKISHKU JJISi XPaHEHUS PEaKkTUBOB,
pa3mato4Hbie JIOTKM;, Xxumuueckue crakadsl (50, 100 m 200 mu1); mmaTenw; MUHIETHI;
TUTENIbHbIE LIIUMIBI; CEKYHIOMEPHI (TaiiMepbl), MepHble TpoOupku (Ha 10—20 mi) U MepHbIe
ko061 (25, 50, 100 u 200 mi), BonsHas OaHsl (WIM TEPMOCTAT), CTEKJISIHHbIE MaJIOUKH;
KoHu4eckre KojObl st tutpoBaHus (50 m 100 wmi1); MHIUMKATOPHBIE MOJIOCKU JUIS
omnpenenenuss pH u crangapTHas HMHIUMKATOpHAas IIKala; YHMBEPCAJbHBIH WHAMUKATOP;
nunetkd Ha 1, 10, 50 mn (wnmm mozaropel Ha 1, 5 u 10 M), OrOpeTKH UIsi TUTPOBAHMS,
menuuuHckue mnpuiel Ha 100-150 mi, mabGopaTtopHble W/WAM aHaNUTUYeCKHe Bechbl, pH-
METpBI, CYIIUIbHBIN 1IKad, U Ap. TabopaTopHOE 000PYAOBaHHE.

3.2. Y4eOHO-MeToanYecKoe o0ecneyeHue

3.2.1. OcHOBHBIE HCTOYHUKH

* Xumusa, 10 xmacc / I'abpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A., AKIMOHEpPHOE
0011eCTBO «M3paTensCeTBO «IIpocsemenue»
o Xumus, 11 xmacc/ TI'abpuensn O.C., OctpoymoB WN.I'., CrnaakoB C.A., AkiuoHepHOe
obuiectBo «M3narenscTBO «lIpocBemienue»

3.3 Opraamsanusa o0pa3oBaTeIbHOr0 MpoLecca HAa 3AHATHAX MO y4deOHOMY
npeaMery

Peanamn3zanusi BOCIUTATEIbHbIX ACMEKTOB B Ipollecce YUeOHbIX 3aHATHIH

Ha 3aHATUAX I/ICHOJIBSYIOTCH BOCIIUTATCJIBHBIC BO3MOXXHOCTHU COILCp)KaHI/ISI y‘IG6HOFO
mpeaMeTa 4epe3 co3anne OJaronpusTHBIX YCIOBUN JJIsl MPUOOPETEHUsT 00YJArOIIMMUCS OIbITa
OCYH_IGCTB.HGHI/ISI COLIMAJIBHO 3HA4YMMBbIX AOCI, Hepe;[aqy OGy‘-IElIOH.[I/IMCSI COILIMAJIBbHO 3HAYUMBIX




3HAHWH, pPa3BUBAIOIINE WX JIOOO03HATEIHHOCTh, IMO3BOJISIONINE MPHUBICYh WX BHHUMAaHHUE K
SKOHOMUYECKHM, TOJUTUYECKHM, OJKOJIOTHYCCKUM, TyMaHUTapHBIM Tpo0jeMaM HaIlero
obmiecTBa, (GOPMHUPYIOIIHNE X TYMaHUCTUIECKOE MUPOBO33PECHUE M HAYIHYIO KAPTHHY MUDA.
Hcnojbn30BaHue AKTHBHBLIX M HHTEPAKTHBHLIX (hOpM NpoBeaeHUs 3aHATHH

B umensx peanusaiuu  KOMIIETEHTHOCTHOIO IMOAXOJa, IPEAYCMOTPEHO MCIOJIb30BAaHUE B
00pa3oBaTeIbHOM TMPOIECCE AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM TPOBEIACHUS 3aHATHH
(KOMITBIOTEPHBIX CHUMYJISIIHMA, JIETOBBIX WM POJIEBBIX TP, pa3dopa KOHKPETHBIX CHUTYaIUi,
TICUXOJIOTHYECKUX U MHBIX TPEHUHTOB, IPYIIIOBBIX AUCKYCCHI) Uisl GOPMUPOBAHUS M PA3BUTHUS
00X 1 MpoeCCUOHATBLHBIX KOMIIETCHIIUN 00yUJaOIXCs.

3.4. OcobenHocTH peaausanum nporpammsl ¢ npumenenuem J1OT u 30

B o0coObix ciydasx (KapaHTWUH, aKTHPOBaHHbIE JHU U JIp.), BO3MOXKHA OpraHU3alMsl
yuyebHOro mporecca B (opMe  TUCTAHIMOHHOTO OOy4YeHHs (DJIEKTPOHHOE OOy4YeHHE H
JMCTAaHIIMOHHBIE 00pa3oBaTeibHble TeXHONOruu). Ilog 31eKTpoHHBIM 00y4YeHHEM MOHUMAETCs
opranu3zaiysi 00pa3oBaTeNbHON IEATEIFHOCTH C MPUMEHEHHEM COJIeprKaleics B 0a3ax JaHHBIX
U HUCHOJB3yeMOW Ipu  peanu3anuu  o0pa3oBaTeNbHBIX HporpaMM HHpopMamuu U
obecrieunBamOIUX e¢ 00paboTKy MH(POPMALMOHHBIX TEXHOJOTUH, TEXHUYECKHX CPEICTB, a
TaKkke HHGPOPMALMOHHO-TEIIEKOMMYHUKAIIMOHHBIX CeTel, oOecrneyuBaomuX Iepeaady Io
JVHUASM CBSI3M yKa3aHHOH WH(pOpMAalWU, B3aMMOJCHCTBHE OOYYArOIIMXCS M MEIarorH4ecKux
pabotHukoB. Ilox OUCTaHIMOHHBIMEH OOpa30BaTENbHBIMU TEXHOJOIMSAMU IOHUMAIOTCS
o0pa3oBaTeNbHbIE TEXHOJIOTHUH, pealu3yeMble B OCHOBHOM C IpPHUMEHEHHEM HH(OpMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CETeH IpH ONOCPEAOBAaHHOM (Ha pACCTOSHUM) B3aUMOJEHCTBUU
00yJaromuXxcst ¥ MeJarorndeckux paboTHUKOB.

JlucTaHIIMOHHOE  O0y4yeHue, B  3aBUCHUMOCTH OT TEXHUYECKUX  BO3MOYKHOCTEHl
00y4aromuxcsi, MPOBOAUTCS C MCIIOJIB30BAaHUEM TaKuX (POPM MPOBEACHHUS 3aHATHI KaK OHJIAIH-
YPOKH, OHJIAlH-KOH(EpEeHINH, OHJIAWH-JIEKLIUH, HCIOJIb30BAHUE BHUJICOYPOKOB, IPE3EHTAIHH,
BO3MOXKHOCTEH AJIEKTPOHHBIX 00pa3zoBaTesbHbIX Iargopm Yuu PV, pemry EI'D, POII u nap, a
TakK e B albTEPHATUBHBIX (opMax, NpeayCMaTPUBAIOIUX paboTy 00yUYaIOLIMXCs IO OCBOCHUIO
IPOTPAMMHOTO MaTephall C Y4eOHBIMH W JUAAKTHYECKHUMH TIOCOOMSIMH, MapIIpyTHBIMU
auctamu. J[ucTaHIIMOHHOE 00y4YeHUE COMPOBOXKIAETCS KOHCYIBTHPOBAHMEM O0YUaIOIINXCS U UX
poauTenel (3aKOHHBIX MpeCTaBUTENEH) B TI000W JOCTYITHON AUCTaHIIMOHHON (opMe.

OOyuaronMess oOecriedeH JI0CTyNl K pecypcaM 3JeKTPOHHO-OMOIMOTEUHOM CHCTEMbI
(anexTpoHHOM 6ubmmoreke) KOpaiiT u Jlans.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHMUSA NIPEIMETA

KOHTpOJ’[L H OICHKa

pE3yJIbTaTOB

OCBOCHU y‘IGGHOFO npeaMeTa OCYIICCTBIACTCA

MpernoiaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUYCCKUX 3aHATHH, TECTUPOBAHUS, a TaKKE
BBITIOJTHEHMS 00YJarOIIUMHUCS UHIUBUAYATBHBIX 3a/IaHUH.
Texymuit KOHTPOJIb U MPOMEKYTOUHAS aTTECTAIUS MPEAYCMaTPUBAIOT BHITTOJIHEHHE padOT (MX
4acTH) B TECTOBOW (opMe, COCTABICHHBIX Ha OCHOBe 3amanmu u3 Oanka DUOKO (BIIP B
CIIO) u otkperToro 6anka 3aganuii ®UITH no noaroroske k EI'D.

OcBoeHHbIE YMEHUS,
YCBOEHHbIE 3HAHUSA

IToxa3zaTen oneHKH
pe3yjabTara

®opMa KOHTPOJIS U
OLleHUBAHMS

CrpoeHnue aToMOB
XUMHYECKHX JIEMEHTOB
Y IPUPOJa XUMHUYECKOU
CBSA3U

CoCTaBIsTh XUMHYECKHEC
(bopMyIsIbl COeMHEHUH B
COOTBETCTBHUH CO
CTCTICHBIO OKHCIICHUS
XUMHUYECKHX JJIEMEHTOB,
UCXOJISl U3 BAJICHTHOCTH U
AIIEKTPOOTPHIIATEIILHOCTH

1. Tect

2. 3agaun Ha COCTaBJICHUE
XUMHYECKUAX POPMYIT
JIBYXaTOMHBIX COEIMHECHUM
(okcHuI0B, CYNIb(UIOB, THIPHUIOB
U T.IL).

3. 3ajaHus Ha UCTIOJIb30BAaHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COEIUHEHUU 110
HOMEHKJIAType MEXIYHAPOIHOTO
CO103a TEOPETUYECKOUN U
MIPUKIIATHOW XUMUHU U
TPUBHUAIILHBIX Ha3BaHUN TSI
COCTaBJICHUS] XUMHUYECKUX
dbopMyI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTraHUYECKUX
COCTMHEHUH OTJIEBHBIX KJIACCOB

Ileproauueckuii 3aK0H U
tabmuma J[.U.
Menpeneena

XapakTepHu3oBaTh
XUMHUYECKHE IEMEHTHI B
COOTBETCTBUU C UX
MOJIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa

1. Tect

2. llpakTrdeckue 3a1lanus Ha
YCTaHOBJICHHUE CBSI3H MEXKY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB ¥ MIEPUOTUICCKUM
M3MEHEHUEM CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX
COEIMHEHUI B COOTBETCTBHH C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHus Ha
XapaKTePU3aAIUI0 XUMHYECKIX
3JIEMEHTOB

Tunel XUMHYECKUX

CocTaBisATh peakuu

1. 3amaum Ha cocTaBIECHUE
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peakuui

COCIMHEHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIlCHHS,
OKHCIIMTCIIBHO-
BOCCTaHOBUTEIIbHbBIC
peakIuu

YPAaBHEHUH PEaKLIAN:

— COEMHEHMSI, 3aMelleHus,
pas3ioxeHus, 0OMeHa;

— OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUH C
MCIIOJIb30BaHUEM METOJIa
AJIEKTPOHHOTO OaslaHca.

2. 3agaun Ha pacyeT MaccChl
BEILIECTBA UK 00BEMA

ra3oB 110 U3BECTHOMY KOJIUYECTBY
BElIEeCTBa, Macce Wik 00bEMY
OJIHOTO U3 yYacCTBYIOIIUX B
PEaKIuu BEIIECTB; PacU&ThI
Macchl (00bEMa, KOJIMYEeCTBA
BEIIECTBA) MTPOJIYKTOB PEaKIIUH,
€CIIM OJTHO M3 BEIIECTB UMEET
IPUMECH

DIIEeKTPOTUTHIECKAS
JYICCOLMAIMS U MOHHBIN

CocraBisiTh ypaBHEHHUS
XUMHYECKHX PEaKIUH

1. 3amanus Ha cOCTaBJIECHUE
MOJICKy.H?IpHI)IX U UOHHBIX

oOMeH HMOHHOTo 0OMeHa ¢ peaKuuii ¢ ydacTHeM KUCIIOT,
y4acTueM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTaHOBJIEHUE U3MEHEHHUS
KHCIIOTHOCTH CPENIbI
Knaccugukanus, Knaccugunuponats 1. Tect
HOMEHKJIaTypa U HEOpraHU4YecKue 2. 3ajaum Ha pacueT MaccoBOI

CTpOCHHE
HEOPTaHNYCCKUX
BEILIECTB

BEIIECTBAa B COOTBETCTBUHU
C UX CTPOEHUEM

JI0JIU (MacChl) XUMHUYECKOTO
3IIeMEeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMecH).

3. IlpakTuyeckue 3a1aHus 10
KJaccu(uKaluu, HOMEHKJIaType 1
XUMUYECKUM (opMyIam
HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KIJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONpeeIeHNEe XUMUIECKON
aKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIa XUMHUYECKON
CBSI3U M TUIA KPUCTAJUTMYECKOM
peLIeTKH

DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHWYECKHUX
BEIICCTB

YcranaBiauBaTh
3aBUCUMOCTH (hU3HUKO-
XUMHYSCKHX CBOMCTB
HEOPTraHWYECKHUX BEIECTB

1. Tect

2. 3a7aHus Ha COCTaBJIEHUE
YpPaBHEHUN XMUMHUYECKUX PEaKIUi
C Y4aCTHEM IPOCTHIX U CII0KHBIX
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OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TaKXKe TUIla
KPUCTAIITNYECKON
pelIeTKH

HEOPraHMYECKUX BEIIECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEpHBIX JIEMEHTOB;
HEOPraHMYeCKuX KHUCJIIOT,
OCHOBaHMH U aM(OTEpHBIX
THJIPOKCUIOB, HEOPTaHUIECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBA U CIIOCOOBI OJYyUEHUS.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOpPEeTUYECKHE 3aJjaHNs Ha
CBOWCTBA U MOJTyYEHHE
HEOPraHMYEeCKUX BEIIECTB

Nnentudukanys
HEOPraHUYECKUX
BEIECTB

Hccnenosats
Ka4eCTBEHHbBIC PEAKIIUH
HEOPraHWYECKUX BEIIECTB

1. [IpakTHKO-OpHUEHTUPOBAHHBIC
3aJaHMsA [0 COCTABJIEHUIO
XUMHUYECKUX PEaKIHii C yJaCTHEM
HEOPTraHUYECKHUX BEILECTB,
UCIIOJIB3YEMBIX ISl KX
UJIEHTU(UKAIUY.

Knaccudukanus,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Knaccugpumnmponartsb
OpraHn4YC€CKUC BCIICCTBA B
COOTBETCTBHUH C HX
CTPOCHUEM

1. 3ananus Ha cocTaBlIEHUE
Ha3BaHUN OPraHUYECKHUX
COEMHEHUH 110 TPUBUAIILHOW WIIH
MEXIYHAPOAHOU
CHUCTEMATHUYECKON HOMEHKJIIATYpE.
2. 3agaHusi Ha COCTABJICHUE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3aauM Ha onpezeneHue
npocreiiel GopMyIbl
OpraHMYECKON MOJIEKYJIbI, UCXOs
U3 DJIEMEHTHOTO cocTaBa (B %)

CBoiicTBa OpraHU4YeCKUX
COeIMHEHUN

YcranaBiauBaTh
3aBHUCHUMOCTH (PU3UKO-
XUMHUYECKHX CBOMCTB
OpraHWYECKHUX BEIIECTB OT
CTPOCHHS MOJICKYJT

1. 3aganus Ha cocTaBIeHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C YYaCTHUEM OPraHUYECKUX
BEIIIECTB Ha OCHOBAHUU UX
COCTaBa U CTPOEHUS.

2. 3a7aHusg Ha COCTaBJIEHUE
YpPaBHEHUN XMMHYECKUX PEAKIUH,
WJUTIOCTPUPYIOIINX XUMUYECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX Peakluil u
TEHETUYECKOM CBSI3U

27



OpPraHWYECKHUX BEILECTB Pa3HbIX
KJIaCCOB.

3. PacuerHbie 3aa4yu 110
YpaBHEHUSM PEAKIMH C ydacTHEM
OpraHUYECKHUX BEIECTB.

Nnentudukanus Uccnenosath 1.ITpakTHKO-OpHUEHTUPOBAHHbIEC
OpPraHUYECKUX BEIIECTB, |KAYECTBEHHBIC PEAKIIMN  |3aJaHHs 10 COCTABICHHIO

WX 3HAYCHUE U OpraHUYECKUX XUMHUYECKUX PEAKIUHN C yHaCTHEM
MPUMEHEHUE B OBITOBOW |COCTUHEHUH OTACIBHBIX |OPTaHUYECKUX BEIIECTB, B T.4.

U TIPOU3BOJICTBEHHONW  |KJIaccoB UCTIOJIBb3YEMBIX IS UX
JESITEIBHOCTH YEJI0BEKa UACHTU(HUKAIMA B OBITY U
IPOMBIIIJICHHOCTH.

CKOpOCTh XMMHUYECKHX | XapaKTepu3oBaTh [TpakTHKO-OpUEHTHPOBAHHBIE

peakuuii. XUMUYECKOe |BIMSIHHME KOHLIEHTPALMM  |TEOpETHUYECKHUE 3aJaHMsl Ha

paBHOBECHE pearupyomnux BeecTB U (aHaau3 (pakTOpOB, BIUAIOIIUX HA
TeMIIepaTypbl Ha CKOPOCTh [M3MEHEHUE CKOPOCTH XMMUYECKOH
XUMHYECKHUX PEaKUi peakuuu. [Ipaktuko-
XapakTepHu30BaTh OpPUEHTHPOBAHHBIE 3aIaHUS HA
BJIMSTHUE U3MEHEHUS npuMeHeHne npuHimna Jle-

KOHIIEHTpauuu Bemects, |lllarenbe i HaXOXKICHUS

peaKkLMK Cpesl U HaIpaBJI€HUsl CMEUICHUS
TEeMIEepaTyphl Ha paBHOBECHS] XUMUYECKOW PeaKIIuu
CMEIIeHNEe XUMHUYECKOTO |U aHaiu3 ()aKTOPOB, BIUSIOIMINX
paBHOBECHUS Ha CMEUIEHUE XMMHYECKOTO
paBHOBECHsI
[Tonsitue o pactBopax  |Pasnuyarh uctuHHBIC 1. 3amaun Ha TPUTOTOBIICHHE
pacTBOPHI pacTBOpPOB.

2. [IpakTUKO-OpHEHTUPOBAHHbIE
pacyeTHbIC 3a/IaHKs Ha
JIUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBON U
IIPOU3BOJCTBEHHON ACATEIBHOCTH
YeJI0BeKa

Kpurepun ouennBanus

OueHnuBaHue YCTHOIO OTBETA

OtMeTrka «5»: - 1aH MOJHBIM ¥ MPaBUJIbHBIM OTBET HA OCHOBAaHUHU HU3YyUYEHHBIX TEOpPHUH, -
MaTepual W3JIOKEH B OINPEACICHHOW JIOTHYECKOW IOCIeI0BATEIbHOCTH, JIUTEPATyPHBIM
SI3BIKOM, - OTBET CAMOCTOSTEIHHBIN - BO3MOXKHA OJJHA HECYIIECTBEHHAs OITHOKA.

OtMmeTka «4»: - AaH MOJHBIA U MPABWIbHBIM OTBET HA OCHOBAHUHU HM3YYEHHBIX TEOPHH, -
MaTepuan H3J0KE€H B OINPENEICHHOM MOCIeAOBaTeIbHOCTA, - OTBET CaMOCTOSITENbHBIA -
JIOTIYIIIEHbI 2-3 HECYyIeCTBEHHbIE OLIMOKHU, MCIPABIEHHbIE IO TPEOOBAHUIO YUUTEINS, WIN JaH
HETIOJIHBIM U HEUYETKU OTBET.
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OtmeTka «3»: - 1aH TOJMHBIA OTBET, HO MIPH STOM JOIYIIEHA CYIIECTBEHHAs] OMIMOKA WIIH
OTBET HEMOJIHBIH, TOCTPOEH HECBA3HO.

OtmeTka «2»: - OTBET OOHAPYXMBAET HEMOHMMAHHWE OCHOBHOTO COJAEP)KaHHUS Y4eOHOTO
MaTepuaia, - JOIMYIIEHbI CYIIECTBEHHbIE OIIMOKH, KOTOPBIC yUYaIIHICs HE MOXET HUCIPaBUTh
MIPU HABOSIIMX BOIIPOCAX YUUTEIIS.

OueHuBaHME NMCbMEHHOM PadoThI

[TucemenHbple pabOTHl MOAPA3ACNAIOT Ha TeKyllue (IPOBEPOYHBIE) U  HTOTOBBIC
(KOHTPOJIbHBIE) PA0OTHI; IO BpEMEHH OHU MOTYT 3aHMMAaTh BECh YPOK MJIU ero yacTh. K meTonam
NUCHbMEHHOW MPOBEPKH PE3YJIbTATOB O0YUYEHHUSI OTHOCITCS MUCbMEHHAs KOHTPOJIbHAs paboTa Ha
45 MuH, mpoBepouHble paboTel Ha 10-15 MuH (Hampumep, pelIeHHE pacueTHBIX 3ajadv),
MUCbMEHHBIC JIOMAlIHUE 3a/IaHMs, NMUCHMEHHBIA YYeT 3HAHUU OTACNbHBIX YYAIIUXCSA IO
KapTOYKaM, XHUMHUYECKHE JUKTAaHThL, 3aJaHusi TecToBoro tuma u T.1. O mpoBeacHUH
KOHTPOJILHON paboThl ydyammxcs NpeaynpexIaloT 3apaHee, YToObl OHU MOTJIH TTOATOTOBUTHCS.
CopepxaHue KOHTPOJIBHOM pabOThI OXBAaThIBa€T BeChb HaumOoJee BaXKHBIM MaTepuai
KOHTPOJIUPYeMOU TeMbl. B Takoil Oo0JIbIION KOHTPOJBHOM paboTe 3amaHus OJDKHBI OBITh
€MHBIMU JIJIs1 yJalluxcsl BceX ypoBHeEH pazputus. KoHTposabHas paboTa OLleHUBAETCS B IIEJIOM.

Otmerka «5»: * JaH TOJHBIM OTBET HA OCHOBE H3YYEHHBIX TEOPUM, BO3MOXKHA
HECYIIECTBEHHAsl OIIHOKa.

OtmeTKa «4»: e MOIMyCTUMa HEKOTOpasl HEMOJHOTa OTBETa, MOXET ObITh HE 0ojiee ABYX
HECYIIECTBEHHBIX OIIHOOK.

OtmeTka «3»: * paboTa BBINOJIHEHA HEMOJHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCS HE
0osee oAHOMN CYIIECTBEHHOW OMMUOKHU U 2-3 HEeCYyIlIeCTBEHHBIE.

OtMerka «2»: ¢ paboTa BBINOJIHEHA MEHBIIE YE€M Ha TPETh, * HMMEETCS HECKOJIbKO
CYIIIECTBEHHBIX OIIHOOK.

Bo3MoskHa criemyromas cucTeMa OILEHHBAHUS KOHTPOJBHOW PabOTHI MO MATHOAIUIBHOM
cUcTeMe: MPHU BBITOJHEHUH yuyeHUKOM OT 96 10 100% pab®oThl cTaBUTH OLEHKY «5»; OT 76 110
95% paboTsl - «4»; ot 50 10 75% - «3»; oT 20 10 50% - «2

OneHuBaHNe TECTOBLIX PadoT

[Tpu orieHMBaHUM UCIIONIB3YETCS CIIEAYIOIas MIKaia:

91-100% - oreHKa «5»;

81-70% - omeHka «4»;

70-50% - oreHka «3»;

ke 50% - omeHka «2».

OueHka YMEHUH peliaTh PacyeTHbIE 3a1a4M

OtmeTKa «5»: * B JIOTMUECKOM PacCyKJIECHUU U PEIIEHUH HET OMIMOOK.

OtmeTKa «4»: * B JOTHYECKOM PACCYXJACHUM U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, *
JIOTIYIIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIINOOK

Otmetka «3»: * B JJOTHUECKOM PACCYXJIEHUHU HET CYIIECTBEHHBIX OIIMOOK. * TOMyCKaeTCs
CyILIECTBEHHasl OIIMOKa B MATEMaTHYECKUX pacueTax.

OtmeTKa «2»: * HUMEIOTCS CYIIECTBEHHBIC OIIMOKKM B JIOTUYECKOM PACCYXIECHUU H
peIIeHUN.

OueHka 3KCNEePUMEHTANbHBIX YMeHMH (B Mpouecce BbIIOJIHEHUS NMPAKTHYECKHX
padoT N0 HHCTPYKIINHU)

OtMerka «5»: ¢ OKCHEPUMEHT BBIIOJIHEH NOJHOCThIO. (CrenaHbl MNpaBUIIbHBIE
HAOJIOJIEHUsI M BBIBOJIbI, * SKCIEPUMEHT OCYIIECTBIEH IO IUIaHy, C YYE€TOM TEXHHUKH
0e30MacHOCTH U MpaBWJ pabOTHI C BEIIECTBAMU W MPUOOpPaMH, * MPOSIBICHBI OPraHU3alMOHHO-
TPYAOBbIE YMeHUs (MOAJIEPKUBAETCS YHUCTOTAa paboyero Mecra, MOpsii0K Ha CToJie, 3KOHOMHO
UCTIONB3YIOTCSl peakTuBbl). ¢ JlomymieHsl He OoJiee JABYX HECYIECTBEHHBIX OIIMOOK MpH
odopmiieHnH paboTHI.

OtmeTka «4»: ¢ paboTa BBINOJHEHA, CICNAHBI MPABWIbHBIC HAOMIONEHUS U BBIBOJBI:
SKCIIEPUMEHT BBINOJIHEH HEMOJHO WM HaOJI0JAI0TCS HECYIEeCTBEHHbIE OUIMOKH B padoTe ¢
BEIIECTBAMH U IPUOOpaMHu.
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OtmeTka «3»: * OTBET HEMOJHBIM, paboTa BHIMOJHEHA MPABHIBHO HE MEHEe, 4YeM
HaIOJIOBUHY, JOIYyIIEHAa CYIIECTBEHHas OIIMOKa (B XOA€ JKCIEpUMEHTa, B OOBSICHEHWUU, B
odpopmiiennn pabotel, Mo Th npu pabdore ¢ BemecTBaMu U MpUOOpPaMH), KOTOPYIO ydUaITUICs
ucnpasisgeT mo TpeboBaHuio yuurtens. Jlomyckaercs odopmieHue paboThl 0e3 3amucu
YpaBHEHUU PEaKIUi. * DKCIIEPUMEHT MOJHOCTHIO BBIIIOJIHEH B COOTBETCTBUU C MHCTPYKITUSMHU U
IpaBUJIaMU TEXHUKHU 0€30MacHOCTH, HO paboTa He odopMIiIeHA.

OtmeTka «2»: ¢ BBINOTHEHO MEHEE IMOJOBHHBI PabOThI, * JOMYIIEHBI IBE WIH Ooliee
CYIIIECTBEHHbIC OLIMOKU B XOJI€ SKCIEPUMEHTA, B 00bsICHEHUH, B odopmieHun pabotsl, o Th
npu paboTe ¢ BEemeCTBAaMU B MPUOOPAMHK), KOTOPBIE YIAIUNACS HE MOXKET UCIIPABUTh.

OueHKa YMEHUH peliaTh IKCIIEPUMEHTANbHbIC 321a4H

Otmetka «5»: ¢ [lnan pemieHus: 3aadu COCTABJICH MPABWIBHO, * OCYIIECTBICH MOI00P
XUMHYECKHX PEaKTHUBOB U 000PYIOBAaHHUS, * IKCIIEPUMEHT BHIIIOJHEH MOJIHOCTHIO, * IaHO MOJIHOE
00BSICHEHUE U CJICNIaHbI BHIBOJIBI.

OtmeTka «4»: e TmaH pelIeHHs COCTaBIEH MPaBUIBLHO, © OCYHIECTBIEH MOJI00pD
XUMHUYECKHX PEAKTHBOB U 00OpPYIOBaHUsI, ® YKCIIEPUMEHT BBIMIOJIHECH IMOJIHOCTHIO, ® JOMYIICHO
He 0oJiee IBYX HECYIIECTBEHHBIX OMMOOK (B OOBSICHEHUH U BBIBOJIAX ).

OtmeTrka «3»: e TMJaH pelIeHHs COCTaBIEH MPaBUIBLHO, ® OCYIIECTBIEH M0JI00p
XUMHUYECKHX PEAKTUBOB W OOOPYJOBaHHWs, © OJKCICPUMCHT BBINIOJHEH HE MeEHee, YeM
HATIOJIOBUHY, JIOMYIICHA CYIISCTBEHHAs OMMOKa B OOBSCHCHUH W BBIBOJAX, ® IKCIEPUMEHT
BBITNIOJIHEH MOJHOCTBIO, OTYET HE COCTABJICH ® JIOMYIIEHBl HApYyIICHUS TEXHUKH 0€30MacHOCTH,
SKCIIEPUMEHT BBINIOJIHEH MOJHOCTBIO, CAENaHbl HECYIIECTBEHHBbIE OMIMOKM B OOBSCHEHUU U
BBIBOJIAX.

OtmeTka «2». e nomyieHbl ABe M Oosiee omuOKM (B IUIaHE pelIeHUs, B Toa00pe
XUMHUYECKHX, PEAKTHBOB M 000PYyI0BaHMsI, B OOBSICHCHUH M BBIBOJAX ). ® JOIMYIICHBI HAPYIICHUS
TEXHHUKHU 0€3011aCHOCTH
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