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IJIg CIICNUAJIBHOCTU CPEAHETO HpO(I)CCCI/IOHaJ'IBHO 06p330BaHI/I$II

19.02.11 TexHoJiorusi NPOAYKTOB MUTAHUS U3 PACTUTEIbHOIO ChHIPbS

. Peionoe, JIMutpoBckuii p-H, MockoBckast 00i1. - 2024 1.



Pabouas nporpamma o611e00pazoBaTeIbHOIO y4eOHOT0 MpeaMeTa «XUMUs» pa3padboTana
Ha OCHOBE (heepaJbHOr0 TrOCYyAapCTBEHHOro 00pa3oBaTeNbHOTO CTaHIapTa CpPEAHEero OoOIIero
obpaszoBanus ot 17.05.2012 1. Ne 413 u ¢enepanbHOil 00pa30BaTENBbHON MPOrpaMMBI CPEITHETr0
obmero o6Opa3oBanus ot 18.05.2023 r. Ne 371 ¢ yderom TpeOoBaHuii (denepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTa CPEIHEr0 MPOoQecCHOHATBLHOr0 00pa3oBaHUs MO
crenraibHocTy 19.02.11 TexHomorust npoAyKTOB MUTAHUS U3 PACTUTEIBLHOTO ChIPhA.

Opranu3anusi-pa3padoryuk: [MUTPOBCKHI PBHIOOXO3SHCTBEHHBI TEXHOJIOTHYCCKUN
UHCTUTYT (dunman) ¢enepaabHOro0  TroCylapCcTBEHHOrO  OKOHKETHOrO  00pa3oBaTEIbHOTO
YUpPEXKJIEHUSI  BBICIIErO0  00pa3oBaHUsi  «ACTpaxaHCKH  TOCYJIapCTBEHHBIM  TEXHUYECKHIA
yausepeuteT» (APTU ®I'BOY BO «AI'TY»).

Pa3pa6oTumk: npemnogasarens nepBoil kBanupukanuonHon kateropun T.A. Kyrsanna

Penensent: nouent kadenpst TIIuXT N6parumona U.E.

Paccmorpena u onodpeHa Ha 3aceaHUM LMKIOBOM KOMHCCHU 00I111€00pa30BaTelIbHbIX,

Oo0MMX  TYMAaHUTapHBIX W COLMAIBbHO-3KOHOMHYECKHX,  MaTeMAaTHYeCKUX W  oO0IuX
€CTECTBEHHOHAYYHBIX AUCLUUILINH NPOTOKOoa Ne 7 ot «15» aBrycra 2024 r.

IIpencenaresib HMKJI0BO KOMHCCHHA [/%d H.B. MakiianoBa



CTPYKTVYPA PABQ}IEPI HHPOI'PAMMBbBI
OBIIEOBPA3OBATEJIbHOMYYEBHOU JUCLAITIJIMHBI

1. IOACHHUTEJIBHASA 3AITMCKA

1.1. O0mas xapakTepucTuKa 0011e00pa30BaATEJIbHOM Y4eOHOM TN CIUTIINHbBI

Pabouass mporpamma o6meobpaszoBatenbHoro yueoHoro mnpeamera OVYILO7.Y «Xumus»
COCTaBJIEHA B COOTBETCTBUM C TPeOOBAHUAMU (e1epaIbHOI0 TOCYAAapCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHaapTa cpeaHero oOmiero oOpa3oBaHus ©  (QeaepalibHON 00pa30oBaTEILHOM MPOTPAMMBI
cpeaHero oOiero oOpa3oBaHUs B IIpelesiax OCBOEHHS MPOrpaMMbl MOATOTOBKU CIIELUAINCTOB
CpeaHero 3BeHa Ha 0aze OCHOBHOTO 00IIero oOpa3oBaHUs C ydyeToM TpeOoBaHUU (eneparbHOro
roCcyJapCTBEHHOI0 00pa30BaTEIbHOTO CTAHAAPTA CPEIHEro MpoQeccuoHaIbHOro 00pa3oBaHUs MO
nosryyaeMoit crienuanbHocTH 19.02.11 TexHosorus npoJyKToB MUTAaHUS U3 PACTUTEIIBHOTO ChIPbSI.

Coneprxanue paboueil mporpaMmbl HalIpaBJIe€HO Ha JOCTH)KEHHUE CIIeIYIOIUX 1eJlei:

— ¢opmupoBaHUEe y 00YYAIOUIMXCS YMEHHS OLEHHBATHh 3HAYUMOCTh XUMHUECKOTO 3HAHUS IS
KaXJI0T0 YeJIOBEKa;

- dbopMupoBaHKE Y O0YYAIOIINXCS 1IEIOCTHOTO MPEACTABICHUS O MUPE U POJIU XUMHUH B
CO3JIaHMM COBPEMEHHOI €CTECTBEHHO-HAyYHOM KapTUHBI MUpa; YMEHUS OOBSICHATH OOBEKTHI U
IPOLIECCHl OKpYXKarollel JelCTBUTEILHOCTH: IPUPOJHOM, COLUANBHOM, KYIbTYPHON, TEXHUYECKOH
Cpeabl, — HCIIOB3YSI U TOT0 XUMUYECKHE 3HAHNUS;

- pasBuTHE y OOydaromMXcsi YMEHMH pa3indarh (akThl U OLEHKH, CPaBHHUBAThH Ole-
HOYHBIE BBIBOJIbI, BUAETh UX CBSI3b C KPUTEPUSMHU OLEHOK U CBSI3b KPUTEPUEB C OMNpEAEICHHOM
CUCTEMOU IIEHHOCTEH, POPMYITHUPOBATH M OOOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

- npuoOpeTreHne 0OyyaroIIMMUCS OMNbITa Pa3HOOOpa3HOW JEATENHOCTH, MO3HAHUSA U
CaMOIO3HAHUS; KIIOYEBbIX HABBIKOB, UMEIOIIMX YHUBEPCAJIbHOE 3HAUECHUE AJIS PA3IUYHBIX BUI0B
JESTEIbHOCTH (HABBIKOB PELICHUs] MPOoOJIeM, MPUHATHS PEIICHU, ITOUCKa, aHalu3a U 00paboTKU
UHpOpPMalli, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHMH, COTPYAHUYECTBA, O€30I1aCHOTO
oOpallleHus C BeLIeCTBAMU B IIOBCEIHEBHON KU3HN).

1.2. MecTo 00111€00pa3oBaTeIbHON Y4eOHOI TUCUUIIUHBI B y4eOHOM IIaHe

Oo6meoOpa3oBatenbHblii  yueOHbiit npeamer OVILO7.Y «XUMHS» BXOIUT B IIMKII
00s3aTeNbHBIX Y4€OHBIX MpeAMETOB (yriIyOJICHHBI ypOBEHb) M SIBIS€TCS COCTABHOM YaCThIO
MOJrOTOBKH CIEILMAJIMCTOB CPEAHEro 3BeHa Ha 0a3e OCHOBHOro olmiero obpasoBanus. Popma
IIPOMEKYTOUHOM aTTeCTalli — 3K3aMEeH BO 2 CEMECTpe.

1.3. Pe3yabTaThl 0cCBOEHHs 00111e00pa30BaTEIbHON YUeOHOM THCHMIINHBI

Cormacho ®I'OC COO, ycranaBiuBalTCs  TpeOOBaHHUSA K pe3yJbTaTaM OCBOCHHS
0o0y4aroluMuUCsl TporpaMM CpeHEro oOLero oO0pa30BaHUS: JUYHOCTHBIM, METAalpeIMETHBIM U
IIPEIMETHBIM.

JInyHOCTHBIE  Ppe3yJbTaTbl OCBOGHMS OCHOBHOW  00pa30BaTelIbHONW  MPOTpPaMMBbI
JOCTUTAIOTCS B €IMHCTBE Y4YeOHOM U  BOCHUTATENbHOM  JIE€ATENBHOCTH  OpraHU3allH,
OCYIIECTBIISIFOLEH  00pa3oBaTeNbHYIO JAEATEIbHOCTb, B COOTBETCTBUU C TPaJWLMOHHBIMU
POCCUICKMMH COLMOKYJIBTYPHBIMU, HUCTOPUYECKHMMHM M JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH,
IOPUHATBIMH B OOIECTBE MpaBUJIaMH M HOPMaMu TIOBEJIEHUS, M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHHUs, CaMOBOCIIMTAHUS WU CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEH MO3UIMH JIMYHOCTH,
NaTpUOTH3MA, TPAKIAHCTBEHHOCTH, YBAKEHHUS K IMaMATH 3allMTHUKOB OTedecTBa W IMOJABHUraMm
I'epoeB OteuecTBa M CTaplIeMy IOKOJEHHIO, 3aKOHY U IIpPaBONOPSAKY, TPYAY, B3aWMHOIO
yBa)KeHHsI, OEPEkKHOI0 OTHOLIEHHSI K KyJbTYPHOMY HAcCJIEAMIO M TPaJAULUsIM MHOTOHAIIMOHAILHOTO
Hapoza Poccuiickon @enepannn, NpUPOAE U OKPYKAIOLIEH cpeie

JIn4HOCTHBIE  pe3ynbTaThl  OCBOCHMSI ~ OCHOBHOM  0Opa30BaTENIbHOW  MPOTPaMMBbI
00y4aroIKUMUCS TOJKHBI OTPaXXaTh TOTOBHOCTh M CITIOCOOHOCTH 00yYaroImuXCcst PyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIINMH,



MO3UTUBHBIX  BHYTPEHHHUX  YOKICHHI, COOTBETCTBYIOIIUX TPAAUIHUOHHBIM  I[EHHOCTSM
poccUiicKOro oOIIecTBa, PAaCUIMPEeHUE KMU3HEHHOTO OIbITAa U ONbITa JEATEIBHOCTH B Ipoliecce
peanu3alnuyu OCHOBHBIX HAINlPaBJICHUN BOCIUTATEIHHOU JIEATEILHOCTH, B TOM YUCJIE€ B YACTHU:

1) epasicoanckozo socnumarusi:

- c(OpPMUPOBAHHOCTh TPAKIAHCKOW TIO3UIMH OOYYaIOMIErocss Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOIO O0IIECTBa;

- OCO3HaHUE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
IIPaBONOPSJIKA;

- TPUHATHE TPATUIMOHHBIX HAIIMOHATIBHBIX, OOIIEYEIOBEYECKMX TI'yMaHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTHh MPOTHUBOCTOSTH HJCOJOTUU DKCTPEMHU3MA, HAIMOHAIM3Ma, KceHohoouw,
JUCKPUMMHAIIMY 110 COUMAIbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JCSTEIHLHOCTh B HMHTEPECaX TPaKIAHCKOTO OOIIeCTBa,
y4acTBOBaTh B CaMOYMpaBIEHUU B OOIIEOO0pa30BaTEIbHONW OpPraHU3alMM M JIETCKO-FOHOILIECKUX
OpraHu3aIusIX;

- YMEHHE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUU C UX
(GYHKUMSIME ¥ HA3HAYEHUEM;

- TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOU I€ATEIbHOCTH;

2) nampuomu4ecko20 60CRUMAHUSL:

- c(pOPMUPOBAHHOCTh POCCUICKON IPa’KIAHCKON MIEHTUYHOCTH, MATPHOTU3MA, YBAKECHUS K
CBOEMY HapOJly, 4YyBCTBA OTBETCTBEHHOCTH Iepen PonHoM, ropaoctu 3a cBoi kpai, cBoro Ponuny,
CBOH SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, UCTOPUUYECKOMY U IMPUPOJTHOMY
HaCJEIMI0, MaMITHUKAM, TpaauluusaM Hapos1oB Poccun, noctukenusm Poccun B Hayke, UCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX U TPYIIE;

- uyieiiHas yOexI€HHOCTh, TOTOBHOCThD K CITY)KeHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 0yx06HO-HPABCMBEHH020 60CRUMAHUSL:

- OCO3HAHHE TYXOBHBIX [IEHHOCTEW POCCUICKOTIO HAPOJA;

- chopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBE/ICHUS;

- CITIOCOOHOCTH OLIGHUBATh CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEUIECHUs, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIIETo;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJIUTENSIM W (MIH) APYTUM UJE€HAM CEMbH,
CO3/IAHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO NMPUHATHS LIEHHOCTEH CEMEUHOW KU3HU B COOTBETCTBUH
C TpaaulMsIMu Hapo0B Poccuy;

4) sacmemuyecko2o 80CHUMAHUSL:

- DCTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIIOUas ICTETHUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa M OOIIECTBEHHBIX OTHOIICHUI;

- CIIOCOOHOCTh BOCITPUHUMATH PA3IMYHBIC BUJIBI HCKYCCTBA, TPAJAUIIMHA U TBOPYECTBO CBOETO
U IPYTUX HAPOJIOB, OIYIIATh YIMOIIMOHATFHOE BO3/ICHCTBIE NCKYCCTBA;

- yOeXKICHHOCTh B 3HAUMMOCTH JUIsl TUYHOCTH U OOIIeCTBa OTEUECTBEHHOTO U MHUPOBOTO
MCKYCCTBa, STHUYECKHUX KYJIbTYPHBIX TPAAUIIMN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPKEHHUIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPYECKOM JIMYHOCTH,

5) @uszuueckoeo socnumanus:

- c(hopMUPOBAHHOCTh 3I0POBOTO U 0Oe30macHoro oOpa3za >KH3HHU, OTBETCTBEHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO;

- norpeOHOCTh B  (U3MYECKOM  COBEpIICHCTBOBAHUHU, 3aHATUSAX  CIHOPTHUBHO-
03JI0POBUTEIIBHOU JIEATEIBHOCTHIO;

- aKTUBHOE HETIPUAITHE BPEAHBIX MPUBBIUYEK U UHBIX (POPM MPUUMHEHUS Bpeaa PU3NIECKOMY
U TICUXHUYECKOMY 3/I0POBBIO;



6) mpyoosoco socnumanusi:

- TOTOBHOCTB K TPYZy, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYI0T00HE;

- TOTOBHOCTH K aKTUBHOU JESATEILHOCTH TEXHOJIOTHYECKON U CONMATbHON HAMIPABICHHOCTH,
CIOCOOHOCTh HHUITUUPOBATH, TNIAHUPOBATH M CAMOCTOSITEIIFHO BBHIIIOJIHSITH TAKYIO JACSTEIHHOCTD;

- MHTEpPEC K Pa3Iu4YHbIM cdepaM MpodeccCHOHATBHON ACSITeTbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BEIOOD OyayIei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO W caMOOOpa30BaHHUIO HA MPOTSIKEHUH BCE
KHU3HH;

7) 9K0I02UUECK020 80CHUMAHUSL:

- c(OPMHPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYPHI, MOHWMAHHWE BIIMSHUS COIMAJIBHO-
PKOHOMHUYECKUX TIPOIIECCOB HA COCTOSIHHE TPUPOTHOM M COLMATBHOW Cpedbl, OCO3HAHUE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIeMm;

- IUJAHUPOBAHHUE U OCYILICCTBJICHHME ICHCTBUNA B OKPYXKAIOUIEH Cpefe Ha OCHOBE 3HAHMS
1eNiel YCTOHYMBOTO pPa3BUTHS YEIIOBCUCCTBA,

- AKTUBHOE HEIPUATUE ACUCTBUM, IPUHOCAILNX BPEJ OKPYKAIOLIEH Cpele;

- YMEHHE  MPOTHO3UPOBAaTh  HEOJIATONPHUATHBIC  JKOJIOTMYECKHE  TOCICICTBHS
MPEAIPUHUMAEMBIX JACHCTBHH, IPEAOTBPAILATh UX;

- pacuIMpeHKE OMbITA ACSITEIBHOCTH YKOJIOTHUECKOW HATIPABICHHOCTH;

8) yennocmu Hayunoco nozHanus:

- c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W  OOINEGCTBEHHOW WPAKTHKH, OCHOBAHHOTO Ha JWajore KyibTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHUE S3BIKOBOI M YHTATEIBCKOW KYJIBTYPBI KaK CPEICTBA B3aUMOICHCTBUS
MEX/Ty JIFOJIbMU ¥ TTO3HAHUS MUPA;

- OCO3HAHHE IICHHOCTH HAYYHOH JEATEIBHOCTH, TOTOBHOCTh OCYIIIECTBIISITh IMPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACSITENFHOCTh MHANBUAYAIBHO U B TPYIITIE.

MeranpeaMeTHble Ppe3yJbTaThbl OCBOCHHS OCHOBHOH 00pa3oBaTebHON TPOrpaMMBI
JOJIKHBI OTPaXKaTh:

1) Osnaoenue ynusepcanbHbiMu yueOHbIMU NO3HABAMETbHBIMU OCUCMEUMIU.

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSATETHHO (OPMYIUPOBATH W aKTYaIM3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €e
BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBEHHBIM NIPU3HAK WM OCHOBAHUS JIJISI CPAaBHEHUS, KIIACCHU(PUKAIIUH
1 0000IIEeHMS;

- OIIPEJIEIISATh [EJTH ISATEIIBHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH HX JOCTHKCHUS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

- BHOCHUTh KOPPEKTHBBI B JCATECILHOCTH, OICHHBATh COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATh PUCKU TOCIIEICTBUN ACSITENFHOCTH;

- pa3BHBaTh KPEATUBHOE MBINIJICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- BJIQJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIHLCKON M TPOSKTHOW JESITeIbHOCTH, HaBBIKAMU
pasperieHus mpoodsieM;

- CIIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJOB PEIICHUS
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

- OBJIQJICHUE BWJIAMHU JCATCIHLHOCTH TI0 TIOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHUIO B PA3NUYHBIX YU€OHBIX CHUTYAIUSIX, B TOM YUCIE MPH CO3JaHUU
y4eOHBIX U COIMATBHBIX IPOCKTOB;

- (¢opMuUpOBaHHWE HAyYHOTO THUIA MBIIUICHUS, BIAJCHUE HAYYHOH TEPMUHOJIOTHEH,
KJTFOYEBBIMH MTOHATUSIMH U METO/IaMHU;

- CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33Ja4d B OOpa30BaTEIbHOU NEATEIHHOCTH U
’KH3HCHHBIX CUTYaIUIX;

- BBISIBIATH TPUYUHHO-CIICJICTBEHHBIC CBSI3M W aKTYalIM3UPOBaTh 3a/lady, BBIABUTATh



TUIIOTE3y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JT0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS;

- aHAJIM3UPOBATH MOIYYEHHBIE B XOJI€ PEIICHUS 33/1a4H PE3yIbTaThl, KPUTUIECKH OLIEHUBATh
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

- JaBaTh OLICHKY HOBBIM CHTYallUsM, OLEHUBATh NPUOOPETEHHBIN OMBIT;

- pa3pabaThIBaTh IUIaH PEUICHHs MPOOJIEMBI C YYETOM aHaIN3a UMEIOIIUXCS MaTepHabHbIX
¥ HEMaTepHAIIbHBIX PECYPCOB;

- OCYLIECTBJIATH IEJICHANPABICHHBIN MOUCK MEpPeHoca CPEeICTB U CIOcOO0B JEWCTBUA B
po(hecCHOHATLHYIO CPEy;

- yMeThb TEepEeHOCHTh 3HaHUS B TIO3HABATENBbHYID M MPAKTUYECKyIO0 oOyactu
KHU3HEIEATEILHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIE UJICH, TIPEAJIaraTh OPUTHHAIBHBIE TTOAXO0/IbI ¥ PEIICHHS,;

- CTaBUTh IPOOJIEMBI U 33[1a4H, JOMYCKAIOIIIE aJbTePHATUBHBIC PEIICHUS;

B) paboTa ¢ nHpOpManueii:

- BJIQJeTh HAaBBIKAMHU TMOJY4Y€HUS HWH(OpPMALUM U3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBISTh MOUCK, aHAIN3, CUCTEMAaTU3AIMI0 U UHTEPIPETAUI0 HH(POpMAIUN
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTABICHHUS,

- CO371aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ ydeToM Ha3HauYeHHs HH()OPMAIMH U LEIEeBOH
ayJIUTOPUH, BBIOUpPAs ONTUMAILHYIO (OPMY MPEICTABICHUS U BU3yaIu3alluu;

- OLIGHWBATh JOCTOBEPHOCTb, JISTHTUMHOCTh MH(OpPMAIIMH, €€ COOTBETCTBUE NPABOBBIM U
MOpPaIbHO-ITHUYECKUM HOPMaM;

- WCTOJNB30BaTh CPEICTBA HWH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIIEHUH KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX W OPraHU3AIMOHHBIX 3a/lad C COOJIIOICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHKH O€30MacCHOCTH, THUTHEHBI, PeCypcocOepeXeHus, MPaBOBbIX H
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 6€30MacHOCTH;

- BIANETh HaBBIKAMHM DPACIO3HABAaHMA U 3aIUTHl HHQOpMAaIUHM, WHPOPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

2) OgnadeHue yHUBepCanbHbLMU KOMMYHUKAMUBHLIMU OeUCTNBUAMU.

a) obieHue:

- OCYIIECTBJIATH KOMMYHHKAIIMH BO BceX chepax >KU3HU;

- pacrmo3HaBaTh HeBepOaJIbHBIE CpPEACTBA OOLIEHMS, MOHHMMATh 3HAUYEHHE COIMAIbHBIX
3HAKOB, PACIIO3HABATH MPEINOCHUTKN KOH(DIUKTHBIX CUTYAIIMA U CMATYATh KOH(MIIMKTHI;

- BJIaJIETh pa3IMYHBIMU CIIOCOOAMHU OOILEHUS U B3aUMOJICHCTBHUS;

- apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMSTYaTh KOH(QINKTHBIC CUTYAIlUH;

- pa3BEepHYTO UM JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHHUS C MCIIOJB30BAaHMEM SI3BIKOBBIX
CPE/CTB;

0) COBMECTHas1 1€ATEIbHOCTb!

- MIOHUMATh U UCTIOB30BaTh MPEHUMYIIECTBA KOMAaH/HOW W HHIUBUIYaIbHON paOOTHI;

- BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX JICHCTBUH C y4yeTOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEH Ka)K/IOTO WIeHA KOJUIEKTHBA,;

- TNPUHMMATh 1M COBMECTHOM JI€STETbHOCTH, OpPraHU30BbIBATh W KOOPAMHHUPOBATH
JIEHCTBHUS 110 €€ JTOCTHMIKEHUIO: COCTABIATh IUIaH JEWCTBHM, pacpenensaTh POJIU C Y4ETOM MHEHUN
YYaCTHHUKOB 00CYX/J1aTh pe3yJIbTaThl COBMECTHOW PabOTHI;

- OLIEHUBATh Ka4eCTBO CBOETO BKJIAJIA M KAXKIIOTO yJaCTHUKA KOMaH/bI B OOIIMN pe3yabTar
10 pa3paboOTaHHBIM KPUTEPHSIM;

- IpejyaraTh HOBBIE MPOEKTHI, OLEHUBATh WUJEU C MO3ULHUN HOBU3HBI, OPUTHHAIBLHOCTH,
IIPaKTUYECKON 3HAaYMMOCTH;

- KOOpPAMHHPOBATh U BBHINOJHATH pPabOTy B YCIOBHUSX pPEATbHOT0, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

- OCYILIECTBIISITH IO3UTUBHOE CTPATETHYECKOE IIOBEICHUWE B PA3JIMYHBIX CHUTYalHsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.



3) Osradenue ynusepcanbHbiMu pe2yiamueHblMu OetucmeusmMu.

a) caMOOpraHU3alHs:

- CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO ICSATEIBHOCTh, BBIABIATH MPOOIEMBI,
CTaBUTHh U GOPMYIUPOBATH COOCTBEHHbIE 3a/1a4l B 00Pa30BaTEIbHON ACSITEIbHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CAaMOCTOSITEJIBHO COCTABJIATh IUIAaH PEHICHUs MTPOOJIEMBI C Y4ETOM MMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;

- pacuIMpsATh paMKH Y4eOHOT0 IPEAMETa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

- IeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3@ PELICHHE;

- OIICHUBATh MPHOOPETEHHBIH OTIBIT;

- croco6CcTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOU 3PYIUIIMHU B Pa3HBIX 00JIACTSIX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

- JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHBBI B JE€STEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

- BJIaJIeTh HABBIKAMU TIO3HABATENLHON pe(IeKCHH KaK OCO3HAHMS COBEPIIACMBIX JCHCTBHIMA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

- UCTIOJIH30BATh NPUEMBbI pe(IICKCHH JJISl OLIEHKU CUTYalluH, BIOOpa BEPHOTO PEIICHHUS;

- YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

B) OMOIMOHAILHBIA HHTEJUICKT, IPEOJIArafoInuid ChOPMUPOBAHHOCTH:

- CaMOCO3HaHMsI, BKJIIOUAIOILIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

- CaMOperyjupoBaHHUs,  BKIIOYAIOIIETO  CaMOKOHTPOJb,  yYMEHHE  MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE€ IIOBEJECHHE, CIIOCOOHOCTh aJaNTUPOBATHCA K SMOIMOHAIbHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;;

- BHYTpPEHHEW MOTHMBAallMM, BKJIIOYAIOIIEH CTpEMIIEHHWE K JIOCTH)KEHUIO L€ U YCIexy,
ONTUMH3M, HHULIMATUBHOCTb, YMEHHUE JIEHCTBOBATh, UCXO/I U3 CBOMX BO3MOXKHOCTEM;

- OMMATHUM, BKJIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSIHUE NIPYTHX,
YYUTBIBATh €r0 NpPU OCYIIECTBICHUHM KOMMYHHUKAIMHM, CIIOCOOHOCTh K COYYBCTBUIO U
COTEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMNX CIIOCOOHOCTH BHICTpaBaTh OTHOIICHUS C APYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSABIISATH UHTEPEC U pa3peliaTth KOH(INKTHL;

T') IpuHATHE ceOs U IPYTUX JIIOJei:

- IPUHUMAThH ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

- TpPUHUMATh MOTHUBBI M apryMEHThl JPYrux JIOJEed TMpuU aHaIu3e pe3yibTaToB
JeSITEIIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOJIEH Ha OIIHOKH;

-pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUHU APYrOro YeIOBeKa.

IIpenmerHble pe3yabTaThl M0 00mIe0OpazoBaTenbHOMYy ydeObHOMY npeamery OVYILO7.Y
«XUMHUSI» TOTKHBI 00€eCcTeunBaTh:

1) c(OPMHPOBAHHOCTH IIPEICTaBICHUI: 0 XUMHUYECKON COCTaBJIAIOLIEN
€CTECTBEHHOHAyYHOM KapTHHBl MHpa, pOJIM XUMHUU B T[IO3HAHWUU SABJIEHUH MPHUPOABI, B
(GOpPMUPOBAHUM MBIIUICHUS W KYyJIbTypbl JHUYHOCTH, €€ (PYHKIMOHAIBHONH TIpPaMOTHOCTH,
HEOOXOIUMOMN ISl pelIeHHs] MPaKTUYECKUX 3a7a4d U HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUIEHMS K
CBOEMY 3/I0POBBIO U IIPUPOJIHON CpeENE;

2) BJIaJICHUE CHUCTEMOW XWUMHYECKUX 3HAHHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE
NOHATHS (XMMHYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0OYKa aroma, s-, P-, d-3JIEKTpOHHBIC
opOUTaIM aTOMOB, MOH, MOJIEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIICHUS,
XUMHUYecKass CBSI3b, MOJIb, MOJISIDHAs Macca, MOJSPHBIM 00bEeM, YIJICpOIHBIA  CKEJeT,
GyHKIMOHAIbHAS TpYINa, paJuKal, H30MEpHs, H30MEphbl, TOMOJOTHYECKHH psl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA- M a30TCOAEPIKAIINE COSAMHEHUS, OMOJIOTHYECKH aKTUBHBIC BELIECTBA



(yriaeBozpbl, XHUphL, O€NIKH), MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISPHbIC
COCIMHEHUs, KpHUCTAIJIMUECKas pEelIeTKa, THUIIbI XWUMHUYECKUX peakuuil (OKUCIUTENIbHO-
BOCCTAHOBUTEIIbHBIC, JK30- M SHIOTEPMUYECKHE, pEaKUUd HOHHOrO oOMeHa), pacTBOp,
JJEKTPOJIUTHI, HEAIEKTPOJIUTBI, DJIEKTPOIUTHUECKAS NUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHMYECKOM pEakluu, XHMHUYECKOE pPABHOBECHE), TEOPUUM U 3aKOHBI (Teopus
XUMHUYECKOIO CTPOEHHUsl OpraHmyeckux semecTB A.M. byrmiepoBa, Teopus 3JIEKTPOJIMTUYECKON
auccornmanuu, nepuoaudeckuit 3akon  J[.M. MengeneeBa, 3aKOH COXpaHEHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XMMHH, (PAKTOJOTMUECKHE CBEIEHUS O CBOMCTBax,
COCTaBe, MOJIy4YeHUH U Oe30MaCHOM HCIIOJIb30BaHUH BAKHEHIINX HEOPTAaHUYECKUX U OPTraHUYECKUX
BEILIECTB B OBITY U INPAKTUYECKOH IeATETbHOCTH YEJI0BEKa;

3) chopMUPOBAaHHOCTH yMEHHWIl BBISBIATH XapaKTEpHbIE TNPU3HAKA M B3aUMOCBS3b
W3YYCHHBIX IIOHATUHN, IPUMEHATh COOTBETCTBYIOLINE MOHATHS IIPU ONMCAHUN CTPOCHHS U CBOMCTB
HEOPraHMYECKUX W OPraHMYeCKHX BEIIECTB M UX IMPEBpALICHMH; BBIBISATH B3aHMMOCBA3b
XUMHUYECKHUX 3HAHUH C IOHATUAMU U MIPEACTABICHUAMH IPYIMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

4) chopMHpPOBAaHHOCT, YMEHUH HCIIOJIb30BaTh HAaUMEHOBAaHUS XMMMUYECKHUX COEIUHEHHU
MEXIYHApOJHOIO COI03a TEOPETHYECKOM M MPHUKIAJZHOM XMMHHM M TpPUBHAJIbHBIE Ha3BaHUA
BOXHEHIINX BEUIECTB (ITHJICH, alleTUJICH, IIIMLEPUH, (heHom, GopMalbaerua, YKCyCHas KHUCIIOTa,
[JIALMH, YTapHBIM T'a3, yIIEKUCIbIN ra3, aMMHaK, TallieHasl U3BECThb, HErallleHas U3BECTh, IUThEBAs
coJla U JIPYrux), COCTaBJIATH (POPMYJIbl HEOPraHUYECKUX M OPraHMYECKUX BELIECTB, ypaBHEHUS
XMMHUYECKHX PEaKLUH, OOBACHATh UX CMBICI; TOATBEPXKIaTh XapaKTepPHble XMMUYECKHE CBOMCTBA
BELIECTB COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMH U 3allUCIMU YPaBHEHUH XUMHUUECKUX PEAKIIMIA;

5)  cpopMHpPOBaHHOCTP  YMEHMH  yCTaHaBIMBATh  HPUHAMICIKHOCTD  U3YYCHHBIX
HEOPraHMYECKUX M OPraHWYECKUX BEILECTB K ONPEIEICHHBIM KjaccaM U IpylnaM COEAUHEHUH,
XapaKTepu30BaTh HMX COCTaB M BaXXHEMIINE CBOMCTBA; ONPEIEIATh BUIBl XUMHUYECKHX CBS3Ed
(KoBaJIeHTHAas!, NOHHAsI, METAJUIMUECKas, BOJIOPOAHAS), TUIIBI KPUCTAININYECKUX PELIETOK BEIIECTB;
KJIaccu(pUIUPOBaTh XMMUYECKHUE PEaKIUH;

6) BiaJieHue OCHOBHBIMHM METOJIaMU HAyYHOI'O MO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUMN
(HabmoieHNe, U3MEpPEHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE);

7) cpOpPMUPOBAHHOCTH YMEHHUIl TPOBOMUTH pacyeThl MO XUMHUYECKUM (GopMyaaM Hu
YPaBHEHMSIM XUMHUYECKUX PEAKIMHA C UCHOJIb30BaHUEM (U3NUYECKUX BEIMYMH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOPMaJIbHBIE YCIOBHSI) ra30B, KOJIMUYECTBA
BELIECTBA; UCIIOJIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHMS ISl IPUHSATHS PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

8) chopMHpPOBAHHOCTh YMEHMH IJIAHMPOBATH W BBINOJIHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELIECTB NMPU HArpeBaHUM, MOJYYEHHE ITHJIEHA M H3Y4YEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAKLMU Ha albJETHU[bl, KpaxMall, YKCYCHYIO KHCIOTY; I€HaTyparus
OeNKoB MpH HAarpeBaHWM, LBETHbIE peakUuu OENIKOB; NMPOBOAUTH pPEaKIMM HOHHOIO OOMEHa,
OTIpeNieNIATh Cpey BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaKluy Ha cylb(ar-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KATHOH AMMOHMS; pellaTh HKCIIEPUMEHTAJBHBIE 3a/1add 1o TeMaMm "Metamsl" u
"HemeTannpl") B COOTBETCTBUM C TMpaBUJIAMH TEXHHKH O€30MacHOCTH TpH OOpalleHUuH ¢
BellecTBaMM U JaOOpaTOpHBIM 00OPYAOBAHHMEM; TPEICTABIATH PE3YNbTAThl XHUMHYECKOTO
JKCIIepUMeHTa B (OopMe 3allUCH ypPaBHEHUH COOTBETCTBYIOIIMX pEaKUUid U (QOpMyIUpoOBaTh
BBIBOJIbI HA OCHOBE THX PE3YyJIbTaTOB;

9) chopMUpOBAaHHOCTH YMEHUS AHAIM3MPOBATH XUMHUECKYIO WH(OPMAIMIO, MOIY4aeMyIO
U3 pa3HbIX UICTOYHHUKOB (CpeICTB MaccoBOM nH(popMaluu, cetb IHTEepHET U Apyrue);

10) chopMupoBaHHOCTh yMEHHUI COOJIIOAATh MpaBMJIa SKOJOTHUYECKH 11EJIeCO00pa3HOro
NOBEJCHUA B OBITY M TPYAOBOW JEATEIBHOCTH B LEISIX COXPAHEHHs CBOErO 310pOBbS U
OKpYXKarolled MPUPOJHOM CpEeIpl; YUYUTHIBATh OMACHOCTb BO3JEHCTBUS HA JKHUBBIE OPraHU3MBbI
OIPECIICHHBIX BEUIECTB, TOHUMAsl CMBICII IOKA3aTels MPEAEIbHON JOIYCTUMON KOHIICHTPALUY;

11) nns oOyyarommxcs ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbsI: CPOPMHPOBAHHOCTH
YMEHUS NPUMEHATh 3HaHUs 00 OCHOBHBIX JIOCTYNHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUYECKHX
SIBIICHUI;



12) npna  crmenblx W CHa0OBUAAIIMX — OOy4aromuxcs: CQOPMHUPOBAHHOCTH yMEHHS
UCIOJIb30BaTh penbeHO ToueuHyro cucreMy oOo3HaueHuil JI. Bpailng s 3amucu XMMHYECKHX
opmyu;

13) cdopMHpOBaHHOCTH,  MPEACTABICHUH: O  MaTepuaJbHOM  E€AMHCTBE  MHpA,
3aKOHOMEPHOCTSIX U IO3HABAEMOCTH SIBJIEHUM NPUPOIbI; O MECTE U 3HAYEHUM XUMHHM B CHUCTEME
€CTECTBEHHbIX HayK U €€ POoJM B 00ECHEeUeHUM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU
Ipo0JIEM HKOJIOTUYECKOM, IHEPreTUUECKONM M MUIIEBOW OE€30MAaCHOCTH, B PAa3BUTHUM MEIULMHBI,
CO3/IaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HMCTOYHUKOB SHEPrUM, B OOECIEUEHUH PaAlMOHAIBHOIO
PUPOIONOIB30BaHUA, B (POPMUPOBAHMH MHPOBO33PEHHS M OOIIEH KyJIbTYphl YENIOBEKa, a TAKKe
9KOJIOTUYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOJHON Cpene;

14) BnageHue cuCTEMOM XHMMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATUS (JAONOJHUTENBHO K CHCTEME IOHATHM 0a30BOr0 ypoOBHS) - H30TONBI, OCHOBHOE U
BO30Y/KJIEHHOE COCTOSIHUE aToMa, TMOpUM3allksl aTOMHBIX opbuTaneil, xumudeckas cBsazb ("O " u
"T-CBA3b " kpaTHple CBA3M), MOJSApHAs KOHLEHTPALMsS, CTPYKTypHas (opmysia, H30MepHs
(cTpyKTypHasi, reoMmerpuyeckas (LMC-TPaHC-U30MEpUsi), THUIbl XUMMUYECKUX peakuuil (romo- u
reTeporeHHble, OO0paTUMble M HEOOpAaTUMBIE), PAcTBOPbl (MCTUHHBIE, AMCIIEPCHBIE CHCTEMBI),
KPHUCTaJNIOTU/IPAThI, CTENEHb JUCCOLMALIUY, SJEKTPOIN3, KPEKUHT, pUPOPMHUHT); TEOPHU U 3aKOHBHI,
3aKOHOMEPHOCTH, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIINE B OCHOBE MOHMMAHUS MPUYMHHOCTU U
CHUCTEMHOCTH XMMHYECKHX SIBIICHHM, COBpPEMEHHbIE IPEJCTABICHHUS O CTPOECHUHU BELIECTBA HA
aTOMHOM, MOJIEKYJSIPHOM U HAJMOJEKYJISIPHOM YpPOBHSX; NPEICTaBICHHUS O MEXaHU3Max
XUMHUYECKHX PEAKIUH, TEPMOJIUHAMUYECKUX U KUHETHUECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O
XUMHYECKOM DPAaBHOBECHUH, IUCIEPCHBIX CHUCTEMax, (AKTOJIOTMYECKHE CBEACHMSI O CBOICTBaXx,
COCTaBe, MOJIyYeHUH U Oe3011aCHOM HCIIOJIb30BaHUH BaKHEHIIMX HEOPTaHUUECKUX U OPraHUYECKUX
BEUIECTB B OBITY M MPAKTHUECKOM JEATEJbHOCTH YEJIOBEKa; OOIIMX Hay4yHbIX MPUHIUIAX
XMMHUYECKOT0 MPOM3BOJCTBA (Ha MpHUMeEpe MPOM3BOJCTBA CEPHOM KMCIOTHI, aMMHAaKa, METaHOIA,
nepepaboTku HePTH);

15) cdopmMHpOBaHHOCTP YMEHMH BBISBIATh XapaKTE€pHble MPHU3HAKM U B3aUMOCBS3b
M3YYEHHBIX MOHATUMN, IPUMEHAITh COOTBETCTBYIOLINE MOHATHS IIPU ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYeCKUX M OpraHMYeCKUX BEIIECTB M UX IMPEBpAIlECHUIl; BBIABIATH B3aUMOCBS3b
XUMHYECKMX 3HAaHUH C TOHATUSAMU M MPEACTaBICHUSIMH JpPYTUX TMpeAMEToB s Ooiee
OCO3HAaHHOI'O IOHUMAaHMS U OOBACHEHUS CYIIHOCTH MaTepUaIbHOTO €JUHCTBA MUPA; UCIIOIH30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHMUS i1 OOBSICHEHMS W TPOTHO3UPOBAHUS SIBICHUH, HMEIOIINX
€CTECTBEHHOHAYUYHYIO NIPUPOLY;

16) chopMUpOBAaHHOCTH YMEHHWH HCIIOJNB30BaTh HANMEHOBAHUS XUMHUYECKUX COCIMHEHHN
MEXIYHApOJHOIO COI03a TEOPETHYECKOM W MNPHUKIAJAHOM XUMHMM M TpPHUBHAJIbHBIE Ha3BaHUSA
BEIIECTB, OTHOCSIIUXCS K M3yYEHHBIM KJIaccaM OpPraHMYEeCKHX U HEOPraHMYeCKHX COeIMHEHUH;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJIE€HUS (POpPMyNT HEOPraHWYECKUX BEIIECTB,
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BepHYTHIX, COKpAIlEHHbIX M CKEJIETHbIX) (opMys
OpPraHMYeCKHUX BELIECTB; COCTABIATh YpPAaBHEHHUS XUMHUECKUX pPEAKIMH U pPacKpbIBaTh HX
CYIITHOCTb: OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI OCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO
OanmaHca OSTUX peakluif; peakuuidi HOHHOTO OOMEHa IIyTeM COCTaBJICHHMS UX IOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHH; peakuuil TUApoin3a, peakiuuil KomIuiekcooOpa3oBaHMs (Ha
IpUMepe TMIPOKCOKOMIUIEKCOB IIMHKA M AJTIOMHUHMA); MOATBEPKAATh XapAKTEPHbIE XMMUYECKUE
CBOICTBa BEUIECTB COOTBETCTBYIOIIMMU 3KCHEPUMEHTAMU M 3alUCAMU YPABHEHHH XHUMHUECKUX
peaKuuii;

17) chopMupoBaHHOCT YMEHUH KiaccHU(PUIMPOBATh HEOPraHUYECKUE U OpraHuYecKue
BEIIECTBA M XUMHUECKHE PEaKIUH, CaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS M KPUTEPUHU IS
KJacCU(UKAUU HM3y4aeMbIX XHMHYECKMX OOBEKTOB; XapaKTepHU30BaThb COCTAB M BayKHEHIIne
CBOICTBa BEIIECTB, IPUHAAIEKAIUX K OIPEIEICHHBIM KJIaccaM U IpylIaM COeIUHEHUH (IpoCThie
BEIIIECTBA, OKCHUIBI, TUAPOKCHJBI, COJU; YIJIEBOAOPOIBI, MPOCTbIE I(PHUPBI, CHUPTHL, (HEHOJIBI,
IBJETUBI, KETOHBI, KAapOOHOBBIE KHCJIOTHI, CIOXKHBIE 3(UPBI, >KUPbI, YIJIEBOABI, aMHUHBI,
AMHHOKHUCIIOTBI, O€JIKM); TPUMEHSTh 3HAaHUA O COCTaBe€ M CBOMCTBAaX BEUIECTB  AJIA



OKCIEPUMEHTAJIbHOW  TMPOBEPKM  T'MIIOTE3  OTHOCUTEIBHO  3aKOHOMEPHOCTEH  MPOTEKaHUS
XUMHUYECKHUX PEAKIHi U TPOrHO3UPOBAHMS BO3MOXKHOCTEH X OCYIIECTBICHUS;

18) cdhopMUPOBAaHHOCTH YMEHHI MOATBEPKIATh HA KOHKPETHBIX MpPHMEpax XapakTep
3aBHCHUMOCTH PEAKI[MOHHOM CHOCOOHOCTH OpPraHMYECKHUX COEIMHEHUN OT KPaTHOCTH U THUIMA
koBaeHTHOH cBs3u ("O" y "T-CBA3b ™) piapMHOro BAMAHMS aTOMOB M TPYNI aTOMOB B
MOJIEKYJIax; a TAKKe OT OCOOCHHOCTEH pealln3aluyl pa3IMyHbIX MEXaHU3MOB ITPOTEKAHMS PEAKIIUA;

19) chopMupOBaHHOCTP YMEHHH XapaKTEPH30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM H BO30YXKICHHOM COCTOSHMM) W HOHOB XHWMHYECKUX JJIEMEHTOB 1 - 4 mepuomoB
[lepuonnueckoii cucremsl .M. MenneneeBa u UX BaJICHTHbIE BO3MOYKHOCTH, MCIOJb3Ysl IMOHATHS
"s", "p", "d-snekTpoHHBIE" OpOWTANHM, SHEPrETHYCCKUE YPOBHU; OOBSACHITH 3aKOHOMEPHOCTH
W3MEHEHHUs CBOWCTB XMMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMHU COEIMHEHUH IO NepuoiaMm M
rpynmnam;

20) BmameHue CUCTEeMOW 3HAHMHA O METOJaX HAYYHOTO IO3HAHUS SIBICHUH MPUPOJIBI,
UCIIONIb3YEMBIX B €CTCCTBCHHBIX HayKaX M YMEHUSMH TPHUMEHATH OTH 3HAHUS TIpU
9KCIIEPUMEHTAIILHOM HCCIICIOBAHUU BEIIECTB U JIJIs1 OOBSACHEHUSI XUMHUYECKHX SBJICHUHN, UMEIOIIIX
MECTO B IIPUPO/I€ IPAKTUUECKOH 1EATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHOMN KU3HU;

21) chopMHpOBaHHOCT, YMEHUU NPOBOAUTH PACYETHl MO XHUMHUYECKUM GopMyiaM U
YPaBHEHHSIM XHMHYECKHX DPEAaKLIUH C HCIOJIb30BaHWEM (PHU3UYECKUX BEIHYMH (Macchl, o0bema
ra3oB, KOJIMYECTBA BEILIECTBA), XapaKTEPU3YIOLINX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: PACUEThI
[0 HaxXOXJICHUIO XWMHYECKOW (OpPMYIbI BEIIECTBAa; pacdyeTsl Macchl (00beMa, KOJIMYEeCTBa
BEIIECTBAa) NMPOAYKTAa PEaKIMH, €CIIM OJHO U3 HCXOAHBIX BEUIECTB JaHO B BHUJAE pPacTBOpa C
OTIPEIETICHHON MacCOBOM J10JIE paCTBOPEHHOI'O BEUIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH );
pacueThl MaccoBOI WM 00BEMHOMN JTOJIM BBIXOJa MPOAYKTA PEaKLUU; pacueThl TEIIOBOro 3gdekra
peakuuii, 00bEMHBIX OTHOIICHHUH Ira30B;

22) chopMHpPOBAaHHOCTH YMEHUI MPOTHO3UPOBATH, AHATU3UPOBATH M OIICHUBATH C MO3UIIUN
HKOJIOTMYECKON O€30MacHOCTH IOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHON J1€ATEIbHOCTH
YeNI0BeKa, CBA3aHHOMN ¢ MepepaboTKOM BEUIECTB; UCIOIB30BATh MMOIYUYEHHbIE 3HAHUS TSl TPUHSITHS
TPaMOTHBIX PEIICHHIA TPOOJIEM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEH;

23) chopMHpPOBAHHOCTh YMEHUI CaMOCTOSITENILHO TUIAHUPOBATh U TMPOBOJAUTH XUMHUECKUN
HKCIEPUMEHT (MOJIydeHHE M HM3yYEHUE CBOICTB HEOPraHMYECKUX W OPraHUYeCKHX BEILECTB,
KAUeCTBEHHbIC PEaKUMH YIJIEBOJOPOAOB PA3MUYHBIX KJIACCOB U  KHUCIOPOJCOAEPKAIIUX
OpraHMYECKHUX  BEIIECTB, PpELICHHE  OSKCIEPUMEHTAIbHBIX  3aJad [0  pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHMYECKUX BEIECTB) C COOJIIOJICHHEM IMpaBHJl O€30MacHOr0 OOpalleHus ¢
BellecTBaMM U J1abopaTOpHBIM  00OOpyAoBaHUEM, (QOPMYIUpOBaTh I€JIM  HMCCIEAOBAHUSA,
MPEIOCTABIIATh B pa3NUYHON (hOopMe pe3ynbTaThl SKCIEPUMEHTa, aHAIM3UPOBATh M OLIEHUBATh UX
JIOCTOBEPHOCTH;

24) chopMHpPOBAaHHOCTh YMEHUU OCYIIECTBIATH II€ICHATIPABICHHBI MOMCK XUMHUYECKOU
uH(pOpMallMi B pa3jIMYHbIX MCTOYHUKAX (Hay4yHass M ydeOHO-Hay4yHas JMUTeparypa, CpeacTBa
MaccoBoi uH(popMaluu, cetb VHTEepHET U Jpyrue), KPUTHUECKA aHATU3UPOBATH XUMUYECKYIO
uH(popMalmio, nepepadaTeiBaTh €€ U HCIHOJIb30BaTh B COOTBETCTBUHU C IOCTaBICHHOW y4eOHOI
3a7a4uei;

25) chopMHUPOBAHHOCTH YMEHHI OCO3HABATh OMACHOCTh BO3/ICHCTBHUS Ha )KUBBIE OPTAaHU3MBI
OTIpe/IeIEHHBIX BEIIECTB, MOHMUMAsi CMBICT MOKa3aTess MpeaeIbHON JOMyCTUMON KOHIICHTPAIUH, U
MOSICHATH Ha TIPUMEPax CIOCOObI YMEHBIICHHS W MPEAOTBPAIEHUS UX BPEIHOTO BO3JCHCTBUS Ha
OpraHU3M YeJIOBEKa.

1.4. Kotn4ecTBO 4acOB HA OCBOCHHE NMPOIrPaMMbl 0011e00pa30BaTe/bLHONH YU4eOHOI
AUCHUILIMHBI:

YyeOHass Harpy3ka oOydarommxcs 1o o0meo0pa3oBaTelbHOMY Y4eOHOMY MpEAMETY
OVIL.07.Y «Xumusa» cocrasisier 104 yaca U3 HUX Harpy3ka oOyJaroIIMXCsl BO B3aUMOJICHCTBUU C
npernogaBareneM — 98 wacoB, B TOM uwmcie: JeKIMOHHbIe 3aHsATUS — 40 dacoB, JiabopaTopHBIC
3aHATHA — 56 YacoB, KOHCYJIbTAIMK — 2 Yaca; MPOMEKYTOUYHAs aTTecTalus — 6 4acoB.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM 001eo0pa3oBaTeIbHON Y4eOHOM TUCHUIINHBI U BBl y4eOHOH padoThl

Buj yueOHoi padoThl

O0beM yacoB

YuyeOHasn Harpy3Ka (Bcero) 104

Harpy3ka Bo B3anMo1elicTBIH ¢ NpenojaBarteieM (BCero) 98

B TOM YHCJIE:

JIEKIIMOHHBIE 3aHATUS 40

1a00paTOpHBIC 3aHATHUS 56

KOHCYJIbTAI[UU 2

CamocrosiTesibHas padora -

[TpomesxyTouHas arTecTanus B hopme IK3AMeHa 60 2 cemecmpe 6




2.2. TemaTnyeckuii IJIAH U coJepxaHue 001eo0pa3oBaTebHON yueOHoi qucuunianubl OYIL07.Y «Xumus»

HaunmenoBanue

pa3IeI0B 1 Tem Copaepxxanue yueOHOro MaTepuasa, JjadoparopHblie padoThl M NPAKTHYECKHE 3aHATHSA,

Oo0beMm yacoB
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

1 | 2 3
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHN4eCKOM XHUMHUH.

Tema 1.1. JleKLIMOHHOE 3aHATHE 2
IlIpeomem Cooeporcanue yueonoco mamepuana: llpenmer u 3HaY€HUE OPraHUYECKOW XWMHUHU, IPEICTABICHUE O
OpP2AHUYECKOU XUMUU. | MHOTOOOPa3HH OPraHMYECKUX COCAMHEHHUN. DIEKTPOHHOE CTPOEHUE aTroMa YIiepoja: OCHOBHOE H
Teopusa cmpoenusn BO30Y)XJICHHOE COCTOSIHHMA. BasieHTHbIE BO3MOXXHOCTHM aToMa yriepojaa. XHWMHYECKas CBs3b B
op2aHu4ecKux OpPraHMYECKUX COeNMHEHUsX. Tumbl THOpUAM3alMM aToMa yriepojaa. MexaHu3Mbl 00pa3oBaHU
COeOuHenHul KOBAJEHTHOM CBSI3M (OOMEHHBIH M JOHOPHO-aKUENTOpHBINH). Tumbl nNepeKpbIBaHUS aTOMHBIX
A.M. Bymneposa opbutaneii: o- u m-cBsi3u. OauHapHas, OBOMHAs M TpoiHas cBaA3b. CocoObl pa3pbiBa CBs3EH B

MOJICKYJIaX OpPraHN4YeCKuX BemiecTB. [loHsTHE 0 CBOOOTHOM pajuKaie, Hykiaeco]uiie uJIeKTpodue.
Teopust crpoeHusi opraHmdeckux coequHeHuit A.M. ByTiepoBa u ee COBpeMEHHOE pPa3BUTHE —
CTPYKTYpHasi TEOPUSI OPTraHMYECKUX COCIUHEHUW. 3HAYCHHUE TEOPUU CTPOCHUS OPTaHMYECKHX
coenuHeHU. MoneKymsipHble U CTPYKTypHBIe hopmynbl. CTpyKTypHBIE (OPMYIBIPA3TUIHBIX BUIOB:
pa3BepHyTas, COKpalleHHas, ckenetHas.  M3omepus. Buael  u3omepum:  CTpyKTypHasd,
MPOCTPAHCTBEHHAs. DIEKTPOHHBIE A((HEKTH B MOJIEKyIaX OpraHMUeCKUX coelnHeHud. HIyKTUBHBIN
u Me3oMepHbId 3¢ dekTsl. [Ipencrapienne o kimaccupuKalmy OpraHMYeckux BemlecTB. [loHsiTHe O
dbyHkoHanpHOU Tpymme. ['omomnorus. ['omonoruueckue psiapl. HoMeHknaTypa OpraHUYECKUX
COCIMHEHUHN (CHUCTeMaTHYecKas W TpUBHAIbHBIE Ha3BaHus). OCOOEHHOCTH U KiaccuuKanus
OpraHMYecKux peakunidi. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMY B OPraHUYECKON XUMUMU.

JlabopaTropHoe 3aHsTHE 2

CamocrosiTeibHas padoTa -

Pa3nen 2. YriieBoaopoasl.
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Tema 2.1.
Ilpedenvhuie
y271€8000p00bl —
Q/IKaHbl,
UYUKTOAIKAHDL.

JleknuonHoe 3aHgaTHE

Cooepoicanue yuebnoeo mamepuana: Ankanbl. ['OMOIOTUYECKUI psil ajdkaHOB, oOmmias Qopmyna,
HOMEHKJIATypa M H30MepHs. DJCKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKaHOB, SP
ruOpuau3anysi aTOMHBIX OpOHTanel yriepona, G-CBs3b. Koughopmepwvi. Dusznyeckue CBOWCTBA
aJKaHOB. XMMHYECKHE CBOMCTBA aJKAaHOB: PCAKIIMU 3aMEIICHUS, W30MEPHU3AIMH, JCTHAPUPOBAHUS,
UKIIU3AIUH, THPOJIN3a, KPEKUHTa, TOPEHUSI.

Haxoxnenne B mpupoge. CrocoObl MOJIydeHHMsS W NpPUMEHEHHe ainkaHoB. l{ukmoanmkanbel. OOrmas
dbopmyna, HoMeHKIaTypa ¥ u3oMmepus. OCOOCHHOCTH CTPOCHHS W XMMHYCCKHUX CBOWCTB MaJIbIX
(uMKIIONpoNnaH, IMUKIOO0YTaH) M OOBIYHBIX (IMKIONEHTaH, IIMKIOTeKCaH) HUKIoanKkaHoB. CrocoObl

MOJIYYCHHS U IIPUMCHCHHC NUKJIOAJIKAHOB.

JlaboparopHoe 3aHsiTHE

CamocrosiTesibHas padora

Tema 2.2.
Henpeoenvnoie
y21e8000po0bl:

a1KeHbl, AIKA0UEeHbl,
QIKUHbL

JlekninoHHoe 3aHATHE

Cooepoicanue yuebnoeo mamepuana: AnkeHbl. ['oMonorndeckuil psj ajakeHoB, oOmias Qopmyna,
HOMEHKJIaTypa. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKEHOB, sz-m6p1/1m/13aum
aTOMHBIX opOuTaneil yriaepona, o- U 7-cBsi3u. CTpykTypHas W reoMmerpuueckas (yuc-mpanc-)
n3omepusa. dusnyeckne CBOMCTBA aJKEHOB. XHMHMYECKHE CBOWCTBA: PEAKIUU IPUCOECIUHEHMS,
3aMeIIeHUs] B O-TIOJIOKEHUE MPU JIBOMHOM CBSA3M, HOJMMEpH3alMU U OKUCIeHUs. [Ipedcmasnenue o
Mexanuzme peaxyuu dnekmpogunvrozo npucoeounenus. llpaBuno MapkoBHuKoBa. KadecTBeHHbIE
peakuMu Ha JBOMHYIO0 CBs3b. CHOCOOBI MOJNyuY€HUS U TPUMEHEHUE AaJIKEHOB. AJIKa/JUEHBI.
Krnaccudukarusi amkagueHoB (CONMpPSDKCHHBIC, H30JMPOBAHHBIC, Kymyauposanuvie). OCOOCHHOCTH
3JIEKTPOHHOT'O CTPOEHUSI M XMMUYECKHX CBOMCTB CONPSDKEHHBIX JHEHOB, 1,2- u 1,4-npucoenuHenue.
[Tonmumepusamnus conpsKeHHBIX 1HeHOB. CrIocOObl MOMY4YEeHNUs U MPUMEHEHHE aJIKaJUeHOB. AJIKUHBI.
['omonoruyeckuit psia ankuHOB, oOmmas (opMyna, HOMEHKIATypa M H30MepHs. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJKUHOB, SP-TMOpUIM3alusl 3JIEKTPOHHBIX opOuTaneil aroma
yraepona. ®dusnueckue cBOMCTBAa AJIKMHOB. XHMMHUYECKHE CBOWCTBA: PEAaKIMM IPUCOEAVHEHHS,
JUMEpU3alii U TpUMEpU3aliK, oKuciaeHus. KucioTHble CBOICTBa alKWHOB, MMEIOIIUX KOHIIEBYIO
TpoiitHyt0 CcBsi3b. KauecTBeHHBIE peakiMy HA TPOHHYIO CBA3b. CHOCOOBI MOJYYEHUS U MPUMEHEHHUE
AJIKUHOB.

JlabopaTopHoe 3aHsiTHE

CamocrosiTeibHas paGora

Tema 2.3.

JlekunonHoe 3angaTue
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2

Apomamuueckue
Y271€6000p00bl
(apenwt). Ilpupoonvie
UCMOYHUKU
Y271€6000p0008 U UX
nepepabomka.

Cooepoicanue yuebHo2o mamepuana: ApoMaTUYecKue yriieBoAopoibl. ['oMonoruyeckuit psj apeHos,
obmas hopmyia, HOMEHKIIATypa U H30MEPHS. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI
oensona. [Ipasuno apomamuunocmu, npumepuvl apomamudeckux coeouHenui. Ou3nyecKkue CBONCTBA
apeHoB. XMMHUYECKHE CBOMCTBA OEH30J1a M €rOTOMOJIOTOB: PEAKIIUU 3aMEIIeHUs B OCH30JIbHOM KOJIbIIE
U YIJIEBOJOPOJIHOM pajiiKalie, peaklM MPUCOECTUHEHHs, OKHCIEHHEe rOMOJIoroB OeH3ona. Peakyuu
anekmpogunvnoco 3amewjenus. IlpencraBnenne 00 OpPUEHTHPYIOUIEM JACHCTBHHM 3aMECTHTENCH B
OEH30JIbHOM KOJIbLIE Ha MIPUMEpE aNKWIbHBIX PAJUKAIOB, KapOOKCUIBLHOU, THIPOKCHIIbHBIN, aMUHO- U
HUTPOTPYII, aTOMOB TranoreHoB. OCOOCHHOCTH XMMHYECKHX CBOMCTB cTupona. llommmepusanus
ctupona. CrocoObl MONydyeHUss M MPUMEHEHHE apOMAaTHYECKUX YrieBoaopoioB. [Ipupoanslii ras.
[Torrytaeie HedTsHble Ta3bl. HedTh m €€ mpomcxoxaenue. KameHHBIH yroiab W TPOAYKTHL €ro0
nepepabotku. CrocoObl mepepadoTku HePTU: MEePeroHKa, KPEKUHT (TePMUYECKUH, KaTaTUTHUECKUIA),
pudopmunr, nuponu3. [IpoaykTel nepepaObOTKu HE(TH, WX MPUMEHEHHE B MPOMBIIUICHHOCTH H B
ObITy. ['eHeTHYeCKas CBSI3b MKy PA3TUYHBIMU KJIaCCaMHU YTII€BOJOPOJIOB.

JlabopaTropHoe 3aHsTHE

CamocrosiTesibHas padora

Pa3znen 3. Kuciopoacoaep:kanme oprannyeckKne coeTHHEHHSI.

Tema 3.1.
Cnupmeul. @enon.

JlekKnnonHoe 3aHATHE

Cooeporcanue yuebnoco mamepuana: llpenenpHsie oqHOaTOMHBIE cIUPThL. CTpoeHHME MOJEKy’d (Ha
nprUMepe MeTaHojia U 3TaHousa). ['omonorudeckuii psa, obmas ¢popmyna, H30MepHsi, HOMEHKJIAaTypa U
Kkjaccupukanus crnuptoB. Dusmueckue cBOWCTBAa cHUPTOB. BopopogHas cBs3b. XHUMHUYECKUE
CBOICTBA: peakUUU 3aMEIICHUs, NEruapaTallii, OKHCIEHHS, B3AUMOJEHCTBUE C OPraHMYECKHMMH U
HEOpraHMYeCcKUMHU KucioTtaMu. KauecTBeHHasi peakliys Ha OAHOATOMHbIE CIUPTHI. DPu3nonoruueckoe
JeiicTBUE 3TaHOJIAa W MeETaHoJla Ha OpraHu3M uenoBeka. CrocoObl MOJIY4YeHHs U TNPUMEHEHUE
OJIHOATOMHBIX cUpTOB. [IpocThie 3¢upbl, HOMeHKIaTypa U n3oMepus. OCOOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB. MHOroaromMHbI€ CHUPTHI: OSTWICHIVIMKOAb W TIiuuepuH. dusnueckue u
XUMHYECKHECBOMCTBA: pEaKlUY 3aMeIlleHus], B3aUMOJICHCTBIE C OPraHNYECKUMU U HEOPTraHUYECKUMU
KHCJIOTaMHU, KaueCTBEHHAs PEaKUus Ha MHOIOAaTOMHbIE cnHpThl. dusnonormueckoe NEHCTBUE Ha
opranusM yesoBeka. CrocoObINoNy4eHNs U MPUMEHEHHEe MHOT0aTOMHBIX ciupToB. denoin. CTpoeHue
MOJIEKYJIbl, B3aMMHOEBIIUSHUE THAPOKCOTPYIIIBI M OEH30JIBHOTO siipa. Pu3nueckue cBoiicTa (heHoma.
OcoOeHHOCTH XHMHYECKUX CBOMCTB ¢eHona. KauecTBeHHble peakiuu Ha (eHod. TOKCHYHOCTh
¢denona. CrocoOsl moyueHus U npuMenenue ¢pexona. Genonpopmanbpaeruanas cMoa.

JlaGoparopHoe 3aHsiTHE

CamocrosiTeibHas padora
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Tema 3.2.
Kapoonunonuvie
coeouHnenus:
anboecuodbl U KemoHbl.
Kapoonoevie
Kkucnomot. CnoscHnoie
agupot. Kupel.

JleknuonHoe 3aHgaTHE

Cooeporcanue  yuebnoeo mamepuana: KapOOHUIBHBIE COCAMHEHUS: QIBJCTUABI M  KETOHBI
OJEeKTPOHHOE CTpOeHHE KapOOHMIIBHOM TIpymmbl. ['oMosormdeckue psiibl aabAErHIOB M KETOHOB,
obmass Qopmyna, u3oMepusi U HOMEHKIaTypa. Du3nyeckue CBOMCTBA aJbJAETHIOB M KETOHOB.
XUMHUYECKHE CBOMCTBAa albAETHIOB U KETOHOB (peakuuu IpucoenuHeHus). IIpedcmasnenue o
MexaHusme peakyuul HyKieo@uibHoco npucoedunenus. OKUCIEHUE albJIETUAOB, KaueCTBEHHBIC
peakuuu anpaeruioB. CriocoObl MOJydyeHHUsl U IPUMEHEHHE ajlbJeru0B U KETOHOB. OJHOOCHOBHBIE
npeenbHble  KapOOHOBbIE KHUCIOTHL. OCOOCHHOCTHM CTPOCHHSI MOJEKYJN KapOOHOBBIX KHCIOT.
N3omepust u HoMmeHkIaTypa. dusnueckue cBOWCTBA, BOJOPOJHBIE CBSI3U. XUMHUYECKHE CBOMCTBA:
KHCJIOTHBIE CBOICTBA, peaKkmus ITePU(PHUKALNU, PEAKIMH C YYaCTHEM YTIICBOIOPOIHOTO pajJuKaa.
[TonsiTHe O TPOU3ZBOAHBIX KAapOOHOBBIX KHCIIOT: CIOXKHBIC 3(PUPBI, aHeUOPUObL, 2AI02EHAHSUOPUODL,
amuovl, numpuasl. OCOOEHHOCTH CBOMCTB MyPaBbUHOMKUCIOTE. MHOr000pa3ne KapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HENpeAEIbHbIX HAPOMATHUYECKUX KapOOHOBBIX KUCIIOT, TUKaPOOHOBBIX KHCIIOT,
THJIPOKCUKApOOHOBBIX KWJIOT. llpepcTaBUTENM BBICIIMX KAapOOHOBBIX KHCJOT: CTEapuHOBas,
HaJIbMUTHHOBAsL, OJICUHOBAS, JIUHOIe8As, NUHOIeH08as KUCIOThI. CrlocoObl MOMy4YeHUs U IPUMEHEHHE
KapOOHOBBIX KuCIOT. Crnoxsble >¢upsl. ['omonormueckuit psin, obmas Qopmyna, u3oMepus u
HOMeHKJatypa. JKupsl: cTpoeHue, Gpu3nueckiue 1 XUMHUUECKUEe CBOMCTBA KUPOB: THIPOJIU3B KUCION U
meo9Hoi cpenax. OCOOCHHOCTH CBOWCTB KHPOB, COJEPKAIIUX OCTAaTKH HETPENETbHBIX KUPHBIX
kucioT. XKupel B npupose. Mplld Kak COMM BBICIIMX KapOOHOBBIX KHCIOT, UX MOMOIIEe JelcTBuUE.
Tousmue o cunmemuyeckux morouux cpeocmeax(CMC).

JlabopaTopHoe 3aHsiTHE

CamocrosiTejibHas padoTa

Tema 3.3.
Yeneeoowt

JlekKunMoHHOE 3aHATHE

Cooeporcanue yuebnoeo mamepuana:. O01Ias XapaKTEPUCTHKA yriaeBoA0B. Kinaccudukaius yrieBoaoB
(MOHO-, M- M mosucaxapuisl). MoHOcaxapuIbl: IJIOKO3a, (GpPyKTO3a, pubo3a, Trajlakrosa,
nezokcupuboza. dusnueckue CBOWCTBA U HaxoxkaeHue B mpupoae. dorocunres. Onmuueckas
usomepus. Konvuamo-yennas maymomepusi Ha npumepe MOIeKyIbl 2I0K03bl, npoekyuu Xeyopca, o- u
[-anomepul 2n10K03b1. XMMUYECKHE CBOIMCTBA IIFOKO3bI: C YYACTHEM CIIMPTOBBIX U allbJeTUIHOUTPYIII,
CIIMPTOBOE M MOJIOYHOKHUCIOE OpoKeHue TJoKo3bl. [IpuMeHeHHe TJIIOKO3bl, €€ 3HaueHHe B
KU3HEJEATENIbHOCTH opranusma. Jlucaxapupl: caxapos3a, MaibTo3a U JakTo3a. BoccranaBnuparomnine
Y HEBOCCTAaHABIMBAroIIMe nucaxapuasl. ['uaponus caxapos3sl. HaxoxaeHneB npupoae U NIpUMEHEHUE.
[Tonucaxapuapl: Kpaxmai, IIIMKOTeH HIeitono3a. CTpoeHne MakpoMoJIeKyJl Kpaxmaina, TIIMKOTeHa 1
LeJuT0a036l.  PU3MUECKUEe CBOMCTBA Kpaxmaja M LEJUII0JI03bl. XMUMHUYECKHE CBOMCTBA Kpaxmaia
(TMaponu3, KaueCTBEHHAs PEAKITUs ¢ 0I0M). XUMHUYECKHE CBOMCTBA IEJITI0N03bI (THAPOIIN3, PEaKIIUs
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nosryueHue 3pupoB 1est010361). [loHaTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a,all€TaTHBIN HIEJIK).

JlaGoparopHoe 3aHsiTHE

CamocrosiTesibHas padora

Pa3zgen 4, A30Tc0uepmamne OpPraHun4e€CKue COCAMHCHUI.

Tema 4.1.
Amunspl.
Amunoxucinomer.
benku.

JleknuonHoe 3aHgaTHE

Cooepocanue  yuebnozo mamepuana: AMUHBI — OpPraHMYECKHE IPOU3BOJHBIC aMMHAKA.
Knaccudukanus amuHOB: anudaTHyeckue ¥ apoMaTHYECKHe; IePBUYHBIC, BTOPUYHBIC U TPETUYHBIE.
Crpoenne Monekyna, oOmas QopMmyna, H30MEpHs, HOMEHKIAarypa M (HU3HYECKHE CBOWCTBA.
XUMHUYECKOE CBOWCTBAa anu(aTHYECKUX AMUHOB: OCHOBHBIC CBOMCTBA, alKHIMPOBAHHE, PEAKIUU C
a30TUCTON KUCIOTOH. CONM aNKMIaMMOHUS. AHWIMH — MIPEJCTaBUTENIb AaMHHOB apOMAaTHYECKOTO psfa.
Crpoenue aHwinHa. B3auMHOe BiMsHUE Tpynnm aToMOB B MoseKyine aHwinHa. OcoOeHHOCTH
XUMHYECKHX CBOWCTB aHWIMHA. KauecTBeHHble peaknuuu Ha aHWIMH. CHocoObl TMONydYeHHE |
npuMeHeHHe annpaTiIecKuX aMHHOB U aHWJIMHA W3 HUTpoOeH301a. AMUHOKUCIOTEL. HomeHkiarypa
U uzomepus. OTnenbHBIE MPEICTABUTENN O-aMHHOKUCIIOT: TIHUIWH, ANaHUH, (eHUIdlaHut, Cepu,
2NYMAMUHOBAs Kucioma, Jau3uH, yucmeun. Onmuueckas uzomepusi amunoxuciom: D- u L-
amunokuciomol. DOU3NYecKre CBOWCTBA aMHUHOKHCIOT. XWMHYECKHE CBOMCTBa aMHUHOKHCIOT Kak
aM(pOTEpHBIX OpPraHMYECKHX COEIMHEHMH, peaklus MOJUKOHJCHCAlMH, 00pa3oBaHUE MENTHAHOM
cBsi3u. bruonorndeckoe 3HaueHnEe aMUHOKHUCIOT. CHHTE3 MENTHA0B. bellku Kak MpUPOHBIE TIOTUMEPHI.
[TepBruyHas, BTOpUUHAs U TpETHUYHAs CTPYKTypa OelkoB. XMMHUYECKHE CBOWCTBa OENKOB: THAPOJIM3,
JeHaTypalus, KauyecTBEHHble peakiuuu Ha  Oenku. [lonamue 06  azomcodeparcauyux
eemepoyukIudeckux coeounenusx. Ilupumuounosvle u nypuHogvle ocHosanus. Hykneunosvie
KUCIIOMbL:COCMA8, CMpOeHUe U OUOI02ULeCKOepOIlb.

JlabopaTopHoe 3aHsiTHE

CamocrosiTejibHas padoTa

Pa3nes 5. BbicokoMoJleKy /IsipHbIE COeINHEHUS].

Tema 5.1.
Buvicokomonexkynapuoi
e coeounenus.

JleKIIMOHHOE 3aHATHE

Cooepoicanue yuebrHoeo mamepuana. OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYIISIPHBIX COSTMHEHUN:
MOHOMEp, TOJIMMEP, CTPYKTYPHOE 3BEHO, CTENICHb MOJUMEPHU3AINH, CPEIHSS MOJICKYJIspHas Macca.
OCHOBHBIE  METOJIbI CHHTE€3a BBICOKOMOJIEKYJSIDHBIX  COEAMHEHUN — TMOJUMEpU3alus U
IIOJIMKOHACHCAITU . HJ'IaCTMaCCBI (HOJ’II/IBTI/IJ'IGH, I'IOJ'II/IHpOHI/IJ'IeH, HOJ'II/IBI/IHI/IJ'IXJ'IOpI/IJI, HOJ'H/ICTI/IPOJ'I).
HarypanpHblif M cHHTETHYECKHE Kaydyyku (OyTaIHeHOBBIN, XJOPOMPEHOBBIH W H3O0MPEHOBHIN).
Bonokna: HartypaibHbIE (XJIOTIOK, MIEPCTh, MIENTK), HCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CUHTETHUYECKHE (KAPOH U JIABCaH).




1 2 3
JlaboparopHoe 3aHsATHE 4
CamocrosiTesibHas padora -
Pa3nen 6. TeopeTnyeckue OCHOBBI XUMHH.
JlekniuoHHOeE 3aHsITHE 4
Cooeporcanue yuebnoeo mamepuana. Atom. CocTaB aTOMHBIX siiep. XUMHYECKHH deMeHT. M30Torbl.
Kopnycxynapro-eonnosoii oyanuzm, 08oticmeennas npupooa 3nekmpona. CTpOSHHE 3IIEKTPOHHBIX
Tema 6.1. 000JI04eK aTOMOB, K8AHMOBblE YUCIA. DHEPTETUYECKUE YPOBHU U MOIYPOBHU. ATOMHBIE OpOUTAIIH.
Cmpoenue amoma. Knaccudukaiusi XUMUUECKHX AJIEMEHTOB (S-, p-, d-, f- a;memenTsl). PacnpeneneHue 3J1eKTPOHOB IO
Hepuoduueckuii ATOMHBIM OpPOUTATISAM; NpUHYUN MUHUMYMA SHepauu, npunyun Ilaynu, npasuio XyHoa. DNeKTPOHHBIE
saKonU KOH(UTypanun aToMoB 31eMeHTOB | — |V meprnosoB B OCHOBHOM M BO30YKIIEHHOM COCTOSHUH,
Mepuoduneckas 9NIEKTPOHHBIE KOH(MUTYpaluu HOHOB. [loHamue 06 >Hepeuu UOHUAYUU, IHEP2UU CPOOCMEA K
cucmema 91eKmpony. IAEKTpooTpulaTenbHOCTh. llepuonuueckuit 3akoHn u Ilepumomudeckas cuctema
XUMUYCCKUX xumuyeckux sneMeHToB J[.M. MenneneeBa. Cas3p Ilepuonnueckoro 3akona u Ilepuommueckoi
JIEMEHIM 08 CHUCTEMbl XMMHMYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
JI.H. Menoeneesa. M3MEHEHHUs CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTBIX U CIIOKHBIX BEIIECTB MO
rpynmnam u nepuojam. 3HaueHue nepuoanueckoro 3akona J[.1M. Menneneesa.
JlaGoparopHoe 3aHsiTHE 4
CamocrosiTeibHas paGora -
JleKuMOHHOE 3aHSATHE 4

Tema 6.2.
Cmpoenue sewgecmea.
Mmuozooopaszue
eeuyecme.
Xumuueckue peaxyuu.

Cooeporcanue yuebnoco mamepuana. XUMHUECKass CBS3b. BHUIBI XUMHUYECKOW CBS3U: KOBaJEHTHAs,
MOHHAsl, MeTajinyeckas. MeXxaHu3Mbl 0oOpa3oBaHUS KOBAJICHTHOH CBSI3U: OOMEHHBIH M JTOHOPHO-
aKIENTOPHBIN. DHEPTUs U JJIMHA CBSI3U. [10JIIpHOCTH, HATPABICHHOCTh U HACKHIIIIAEMOCTh KOBAJICHTHOM
cBsa3u. KpatHbie cBsa3u. BomopoaHas cBsizb. MexMolieKynsipHble B3aUMOJEHCTBUS. BalleHTHOCTh U
BAJICHTHBIE BO3MOXKHOCTHU aTOMOB. [ubpuouzayusi amomuvlx opoumanei. CBsi3b SIEKTPOHHOU
CTPYKTYpbI MOJIEKYJI C UX T€OMETPHUYECKUM CTPOEHHEM (Ha MpUMepe COSTUHEHH 2IEMEHTOBBTOPOTO
nepuona). IlpencraBieHre O KOMIUIGKCHBIX coeauHeHUX. (CoCTaB KOMIUJIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3zoBatenb, nuranabl. KoopauHaimonHoe uucino. HoMeHknaTypa KOMIUIEKCHBIX
COEMHEHNI. 3HAaUEHNE KOMIUIEKCHBIX coequHeHui. [loHsiTne 0 koopaAMHauMOHHOW XxuMuu. BemecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHMs. THUIbl KPUCTAUIMUECKUX PELIETOK (CTPYKTyp) U
cBoiictBa BemniectB. [loHsTne 0 mucnepcHbIx cucremax. McruHHbIE pacTBophl. IlpencraBienue o
KOJUTOUTHBIX pacTBopax. CrocoObl BEIPKEHHS KOHIICHTPAIIMH PACTBOPOB:MACCOBAsI JIOJIsI BEIIECTBA B
pacTBope, MOJsIpHAs KOHUEHTpanus. HachllleHHbIe M HEHACBILIEHHBIE PAaCTBOPBI, PAaCTBOPUMOCTD.
Kpucramnoruaparel. Kinaccudukanuss 1 HOMEHKIaTypa HEOpraHUYeCKux BemecTB. Kimaccuduxarus
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XUMHYECKUX PEaKIMi B HEOPraHMYECKOW W OPraHMYeCKOM XUMHUM. 3aKOH COXPAHEHUS MAaCChI
BEILIECTB; 3aKOH COXPAHEHUS W IPEBPAILLCHHUS SHEPrMd NPU XUMHYECKHUX PEaKIUsAX. TeruioBbie
a3 dexTh XxumMuueckux peakiui. TepMoxumudeckrue ypaBHeHUss. CKOPOCTh XUMHUUYECKOU PEAKIUH, €€
3aBUCHUMOCTh OT pa3NIU4YHBIX (hakTopoB. ['OMOreHHBIE W TeTeporeHHble peakiuu. Karamms wu
karanuzaTopbl. OOpaTuMble W HEOOpaTUMbIE peaklIuh. XUMHYECKoe paBHOBecue. KoHcraHTa
XAMHYECKOr0 paBHOBecHs. DakToppl, BIMSAIONIME HA IOJOKEHUE XUMHUYECKOTO PaBHOBECHS:
TeMIepaTypa, 1aBJIeHUE U KOHIEHTPAIIMHU BEIIECTB, ydacTBYIOMMXB peakuuu. [Ipunnun Jle [laTtense.
OnekrponuTnueckas gucconuanus. CuibHbIE W cladble ANeKTpoNuThl. CTENeHb IUCCOIHAIINY.
Hounoe npoussedenue 600vi. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpajbHas, MIEIOYHAS.
Bomoponubiii  mokazarens (PH) pactBopa. ['maponus coseit. Peakuuu MOHHOTO 0OOMeHa.
OKuCIUTENBLHO-BOCCTAHOBUTEIbHBIC peakiiui. CTeneHb OKuciaeHHUs. OKUCIUTEIbh U BOCCTAHOBUTEIIb.
IIpouecchl OKHCIEHUS W BOCCTAHOBJICHHUS. BaXKHEHIWE OKUCIUTEIM W BOCCTAHOBHUTENIH. MeTon
3JICKTPOHHOTO OajaHca. IJIEKTPOJIU3 PACTBOPOB M PACIIIIABOB BEIIIECTB.

JlabopaTropHoe 3aHsTHE

CamocrosiTesibHas padora

Pazgen 7. Heopranuuyeckasi Xumus.

Tema 7.1.
Hememannui.

JleknnnonHoe 3aHATHE

Cooeporcanue yuebnoco mamepuana:. Ilonoxenne HemetasioB B Ilepuonnueckoil cucrteme
xumuyeckux aneMeHToB JI.M. MeHneneeBa M OCOOEHHOCTH CTPOEHHMsI HMX aTroMoB. Dusnueckue
CBOWCTBA HEMETAUIOB. AJLIOTPONHUS HeMmeTautoB (Ha mpumepe KHCIopoaa, cepbl, (ocdopa u
yriepona). Bogopoa. Ilonyuenue, ¢usznyeckre nu XMMHUYECKHE CBOMCTBA (peaklUM ¢ METaUIaMU U
HEMeTaJllaMHM, BOCCTAHOBJIEHHE OKCUIOB M cojei). ['uapuasl. TolIMBHBIE 37€MEHTHI. ['ajloreHsl.
Haxoxxnenne B mpupojie, CHOCOOBI MNOMy4YeHHMs  (U3MUECKHE M XHMHYECKHE CBOWCTBA.
["anorenoBoopobl. BaxkHelme KUCI0poACcoaepKallie COCNUHEHHs TanoreHoB. JlabopaTopHble u
IPOMBIIIJICHHbIE CIIOCOOBI TOJY4EHUs TajoreHoB. IIpuMeHeHue rajloreHoB U MX COEJUHEHUH.
Kucnopon, o30H. JlaboparopHble 1 IPOMBIIIIEHHBIE CLIOCOOBI OMyYeHUs! Kucnopoaa. dusndeckue u
XMMHUYECKHE CBOMCTBA KHCIOpOJa M 030HA; MX npuMeHeHue. Okcunapl U nepokcuasl. Cepa.
HaxoxneHnue B npupoje, crocoObl nonydeHus, Gpusndeckre u xummueckue cporictsa. CepoBoaopo/,
cynbhuabl. Oxcunst cepbl(IV) u (V). Cepaucrast ucepHas KUCIOTH U X coir. OCOOEHHOCTH CBOWCTB
cepHoil KuCHOTHL [Ipumenenue cepsl u €€ coenuHeHuil. A3oT. Haxoxxnenue B mpupoje, CrocOOBI
NOJy4YeHus, PU3NUecKue U XMMUYECKHe CBOICTBa. AMMHUaK, HUTpHUIbL. OKCUABI a30Ta. A30THCTas U
a30THasi KUCIOTHI U MX coiu. OCOOEHHOCTH CBOWMCTB a30THOU KUCIIOTHI. I[IprMeHeHue azota u ero
coenquHeHUi. A3oTHble ymobpenus. Dochop. Haxoxnenue B mpupope, crmocoObl TOTydeHUS,
busndeckue n xumudeckue cpoictBa. Dochunbr u Gochun. Oxcunsl Gocdopa, oprodochopHas
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KHCIIOTa ®W ee coil. Memacgocghopuas u nupogocgopnas kuciomel, ¢pocghopucmas u
gocghopnosamucmasn kucromei. [Ipumenenne dpocdopa u ero coenunenuii. Gochopusie ynodpeHus.
VYraepon. Haxoxaenue B mpupoje, CHOcoObl MONydeHHs, (PU3NYECKHEe W XMMHUYECKHE CBOWCTBA.
Oxcuapl yraepoaa(ll) u (1V), yronshas kuciora uee coiu. [IpuMeHeHue yriepoa u €ro COSITHHCHUH.
Kpemuunii. HaxoxaeHue B NpHpojie, CIOCOOBI MONMyYeHUs, (PU3NYECKUE W XUMHUYECKUE CBOWCTBA.
Oxcun kpemuus(IV), kpemMHueBas KUCIIOTa, CHIMKaThl. IIpuMeHeHne KpeMHUs U €ro COeIUHEHUM.
CTekJ10, €ero MoJy4eHue, BUJIbI CTEKOII.

JlabopaTopnasi paGora

CamocrosiTesibHas padora

Tema 7.2.
Memannbi.

JlekniuoHHoe 3aHsTHE

Cooeporcanue yuebnoco mamepuana. Metamisl. Ilonoxenue merannoB B [lepuoanyeckoit cucteme
XUMHYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX OOOJIOUEK AaTOMOB METAJUIOB.
Pacnpocmpanenue xumuueckux snemenmos-memannos 6 3emnou kope. Ooue pusndeckue cBoicTaa
MetayioB. [lpumeHeHnue MeTtaioB B ObITy, mnpupoge u TexHuke. CIulaBpl METaIOB.
ONEeKTPOXUMHUECKUI psAa  HanpsokeHMd MeTtayuioB. OOmme cnocoObl  MOJMyYeHHMsST METaJlIOB:
TUAPOMETAJUIYPrusi, MUPOMETAILTYpPIus, sjeKkTpoMeramnyprus. [loHsTHE O KOpPpO3UH METAJUIOB.
Crioco6b!1 3amuTel oT Koppo3uu. OOmias xapaktepuctuka MmetamioB IA-rpymmnel [lepuognueckoit
CUCTEMBbl XMMHUYECKUX »3JeMeHTOB. HaTpuii u kanmii: nosnydeHue, ¢u3NYECKHE M XUMUYECKHE
CBOWCTBA, MPUMEHEHHUE IPOCTHIX BEIIECTB U UX coeAnHeHuil. O0mas xapakTepucTuka MeTayuioB I1A-
rpynnsl llepuognyeckoii cHCTEMBl XMMHYECKUX JJIEMEHTOB. MarHuii M KaJbLMH: IOJY4YEHHE,
¢u3nueckue U XUMHYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M MX coeAuHeHuil. KecTkocTb
BOJBI U CHOCOOBI €€ yCTpaHEeHMs. AJIIOMUHMI: MOJy4deHHe, PU3NYECKHUEe W XMMHUYECKHUE CBOMCTBA,
IpUMEHEHHE MPOCTOro BELECTBA M €ro coeAnHeHUi. AMQOTepHbIe CBOICTBa OKCHAA MTHAPOKCHUIA
AIIOMUHUS, THJPOKCOKOMIUIEKCHl —amoMuHudA. OOmas XapakTepUCTHKAa METalIOB IMOOOYHBIX
noarpynn (b-rpynm) Ilepuoauueckoil cucTeMbl XUMHUUECKUX 371EMEHTOB. DU3HUECKUE U XUMHUYECKUE
cBoicTBa xpoma u ero coenuHenuit. Okcuabl u ruapokcuasl xpoma(ll), (1) u (VI). Xpomatsl u
JUXpOMAThl, HUX OKHUCIUTENbHbIE cBoicTBa. Ilomyuenue u npumenenue xpoma. dusmueckue u
XUMHYECKHE CBOMCTBA MapraHiia u ero coequHeHuii. OcHoBHbiecoeaqunenus mapraunna (II), (IV), (VI)
u (VII). Ilepmanranar kajaus, ero OKHCIUTEIbHBIC CBOWCTBA. PHU3MUECKHE U XMMHUUYECKHE CBOWMCTBA
xenesa u ero coenuHeHud. Oxkcunpl, ruapokcunsl u conu kenesa(ll) u (). Ilomyuenme u
IpUMEHEHHE JKeJle3a M €ro CIIaBoB. Meb: MoylyuyeHue, (U3NYecKue M XHUMHUYECKHe CBOWCTBA,
MPUMEHEHHE MPOCTOr0 BEIIEeCTBA U ero coeAuHeHui. [{luHk: nomyyeHue, puandeckue U XUMHUYECKUE
CBOWCTBA, NMPUMEHEHHE MPOCTOr0 BEIEeCTBA U €ro coeAuHeHH. AM(oTepHbIe CBOICTBAa OKCcHIA U
TUIPOKCUIA IIMHKA, THIPOKCOKOMIUIEKCHI IUHKA.




1 2 3
Jlaboparopnasi padora 4
CamocrosiTesibHas padoTa -

Pa3nen 8. Xumus u :Ku3Hb.
JIeKIIMOHHOE 3aHATHE 2
Cooeporcanue yuebnoco mamepuana. Ponb XumMuum B 00€CHEUEHHHM YCTOWYMBOTO DPa3BUTHUS
yenoBevyecTBa. [loHATHE O HAYYHBIX METOJaX MO3HAHMUS M METOAOJOTHMH HAYYHOT'O HCCIIEIOBAHMSL.
Hayunble npwHOMIBI OpraHU3alid XWMHUYECKOTO TPOU3BOACTBA. [IpOMBINIICHHBIE CHOCOOBI
MOJIyYeHUs] BAXKHEUIINX BEIIECTB (Ha MPUMEPEIIPOU3BOJICTBA aMMHUAKA, CEPHOM KHUCIIOTHI, METAHOJIA).
[TpoMmbITIIIeHHBIE CIOCOOBI TTIOTYYEHUSI METAJUIOB U CIIABOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH
Cpenbl U ero nociaeaAcTBus./[pobnema nepepabomku omxo008 u noOouHbIX NPoOyKkmos. Pollb XMMUu B
Tema 8.1. obOecrieueHU SHEpPreTuyeckon Oe3zonacHOCTH. [lpunyunvi «3enenoti xumuuy. XUMHS U 3T0POBHE
Memoowt no3nanus ¢ | yenoBeka. JlekapctBeHHble cpenctBa. [IpaBuiia MCHoiab30BaHUS JEKApPCTBEHHBIX MpemnaparoB. Poinb
xumuu. Xumus u XUMHUH B Pa3BUTHH METUIUHBL. XuMus muny. OCHOBHBIC KOMIIOHEHTHI MUMIH. [lumieBbie H00aBKH.
HCU3HD Ponp xumuu B obecriedennu nuieBoi OezomacHocTu. KocMmernyeckue u mapdromMepHbIe CpelCTBa.
berroBas xumus. [IpaBuiia 6€30macHOro NCIOJIb30BAaHUS IIPENAapaTOBOBITOBOI XUMUU B IOBCEIHEBHOMN
KU3HA. XUMHSI B CTPOUTENIbCTBE. BakHeiIinne CTpouTelbHble MaTepuanbl (IleMeHT, OeTOH).
[Tpou3BOJCTBO CTPOUTEIBHBIX MaTepUATOB. XHMHUS B CEIBCKOM XO03sicTBe. OpraHuyeckue u
MUHEpanbHbIe ya00peHus. Heopranumdeckue martepuanbl (KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu,
CTEKJIO0, Kepamuka). MaTtepuansl Ui 2JIeKTpoHUKH. HanoTexHooruu.
JlabopaTopnas paGora 4
CamocrosiTeibHas paGora -
JIEKIINOHHBIE 3aHATUS 40
abopaTOpPHBIE 3aHATHS 56
CamocrosiTesibHast paboTa -
KouncyabTanun 2
[TpomesxyTouHas arTectanus B popme Ik3amena 6o 2 cemecmpe 6
VYuebHas Harpy3ka 104




3. YCJIOBUS PEAJIM3ALIAN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUITJIMHbI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHnIo

Peanunzanus o6meo0pa3oBaTeabHOr0 y4eOHOro mpeaMera «XUMHs» OCYLIECTBISETCS B
yuyeOHOM KaOMHeTe «XUMHUI» U 1a00paTopun «XUMHUN».

Ocnawenue xabunema:

KommnexT yuebnoit mebenu Ha 32 yen.

Pabouee mecto mpenonaBarens (CTo, CTYI).

Texauueckue cpencTBa 00yuyeHHs: MOOMIIBHBIN MPOEKIMOHHBINA AKpaH - 1 1mT., MOOUIBHBIN
HPOEKTOp - 1 T., HOYTOYK C IOCTYIIOM B UHTEpHET (I€pEeHOCHOM) — 1 miT.

OOBbeKTbl s MPOBEACHUS MPAKTUUYECKUX 3aHATUMN: pa3/laTOuHble MaTepuaibl (TaOIHUIIbI
XMMHUYECKHX 3JIEMEHTOB, TaOJMIIbI CBOWCTB BELIECTB, TaljMlla pacTBOPUMOCTH, CHPAaBOUYHBIE
Ta0JIMLBI 10 XUMUYECKOMY COCTaBY M KaJOPUIHHOCTH MUILEBHIX MPOIYKTOB), HATJSAHbIE IOCOOUS
(MakeThl MOJIEKYJI OPIraHUYECKHX COEJMHEHUH ), IUIaKaThl C TEXHOJIOTUYECKMMHU CXEMaMH IHILEBbIX
IIPOU3BO/ICTB.

[kad (cTennmax) Ajis XpaHEHUs] SKCIIOHATOB, TAOJIHII, pa3aTOYHOIO0 MaTepuaaa u ap. — 6
mIT., TyMOOuKa — 1 1mrT.

AynutopHas 10cka MenoBas — 1 mrT.

Harnsinaeie MaTepuaisl: cTeHAbI — 2 1IT.

Ocnawenue nabopamopuu:

Kommnekt yuebnoi nadoparopnoit medenu Ha 10 yen. (ctosbl 1abopaTOpHBIE OCTPOBHBIE,
Ta0ypeThl).

Pabouee mecto mpenonaBarens (CTo, CTY).

JIaGoparopHast MeOelb W yCTpPOMCTBAa: CTOJABI TUTPOBAJIbHbIE — 2 IIT., CTOJBI
aHTUBHOpalMOHHbIE — | IIT., KA BBITSKHON — 2 IIT., CTOJI ISl IPUHAAJIEKHOCTEW U pEaKTUBOB —
1 mwt., mxad U XpaHeHUs! peakTUBOB — 1 1IT., mKad A7 XpaHeHHs 1a0opaTopHOM nocyasl — 1 mrT.,
TyMOBI JUIsl XpaHEHUs IPUHAIIEKHOCTEN — 2 IIT., MOWKH — 3 IIIT., BOAOHArpeBaTenas — | mr.

OOBeKTHI A MPOBECHHS 1a00PATOPHBIX 3aHATHM:

mwiTka — 1 mwr., nenrpudyra — 1 mwr., Becbl 1abopatopHble — 2 WIT., IKad CyMMIbHbIN — 1
mr., nedb MydenbHas — 1 mr.,, pHmerp — 2 IUT., IITaTUBBl W JepKaTenu JUlsl MPOOHMPOK,
tepMomeTpsl — 10 mT., apeomerpsl — | Habop, cupToBkH — 10 mT., Topenka madopatopras — 10
IIT., JJaOOpaTopHasi MOCyJa M PACXOJHbIC MPUHAAJIEKHOCTH — B aCCOPTUMEHTE, pa3faTOuHbIe
MaTepuanbl  (TaOMUIBI XMMHUYECKUX DJIEMEHTOB, TaOJMUIbl CBOWCTB BEIIECTB, TabiuLa
pPacTBOPUMOCTH, CIPaBOYHBIC TAOIUIIBI), HAMVIATHBIE MOCOOMs (MaKeThl MOJIEKYJl OpraHMYECKHX
COCTMHEHM), CTEHIBl y4deOHbIe (TaOnauIla XUMHUYECKHUX DJIEMEHTOB, TaOJWIla pPAaCTBOPUMOCTH,
CBOWCTBA METAJIJIOB, CBOWCTBA MHUKATOPOB).

AynutopHas 10cka MenoBas — 1 mr.

OOyuaronmmcest IpeA0CTaBIISIOTCS KAOUHETHI 1711 CAMOCTOSITEIbHOM paboThI CTYI€HTOB:

1) bubnuoTeka, YNTaANBHBIN 31 C BEIXOJIOM B CETh IHTEPHET CO CIEAYIOMUM OCHAWEHUEM:

KommnexT yuebHoit Mebenu Ha 25 yen.

Pabouee mecto OubnuoTekapsi (A00HEMEHT, CTyJ, KOMIBIOTEP B KOMIUJIEKTE C CUCTEMHBIM
0JI0KOM, MOHUTOPOM, KJIaBHATypOH U MBIIIBIO - 2 IIT., IpUHTEp — | mT.).

TexHuueckne cpencTBa 0OYUCHHS I CAMOCTOATEIIbHON PabOThI CTY/IEHTOB: KOMITBIOTEP —
4 mt. (B KOMILJIEKTE C CUCTEMHBIM OJIOKOM C BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTu «HTepHeT» u
obecrieueHreM JOCTyNa B JJIGKTPOHHYIO HWHGOpPMAIMOHHO-00pa3oBaTenbHy0 cpeny JIPTHN),
IpUHTEp — 3 WIT.

[xad (cTemnmax) nas XpaHeHHs — 6 IIT.

Crennax st xpanenust KHUT — 100 mr.

TymOa mpucTaBHas ¢ 3aMKOM — 6 TIIT.

Crennpl A1 KHUT (5 MOJOK) — 2 IIT.



Bemanka — 2 mr.

2) KoMIbIoTepHBIH KIacC CO CIACAYIOIIUM OCHAUWCHUEM.

Paboune mecra ctyaenToB: naptsl (2 moc. mecra) — 10 mwr., ctynabs — 20 mrT.

Pabouee mecto npenomaBarens: CToia — 2 MT., CTYA — 1 T,

OO6opynoBaHue Asi CaMOCTOSITEIBHBIX 3aHSATHIA: KOMITBIOTEP B KOMILJIEKTE C CHCTEMHBIM
0JIOKOM, MOHUTOPOM, KJIaBUAaTypOil ¥ MBIIIBIO, C IPOrPaMMHBIM OOecrieueHrneM — 6 MIT., IPUHTEP —
1 .

[xad (cTemnax) nas XxpaHeHus — 1 1mT.

AynuropHasi J0CKa MarHUTHO — MapKepHas — 1 mir.

Bemanka — lmr.

Tymb6a — 2 mr.

3.2 UndopmanuonHoe odecriedeHne 00yueHust

3.2.1 OcHoBHAas y4eOHAasi JUTepaTypa:

1. Tabpuensa O. C. Xumus : 10-if xnacc : 6a30BbIid ypoBeHb : / DieKTpoHHas dopma
yuebnuka / O.C. I'abpuensn, U.I'. Octpoymon, C.A. CnaakoB. — 5-e uzn., crep. — Mocksa :
[Tpoceemienne, 2022. — 128 c., wir. ISBN 978-5-09-099531-3.

2. Tabpuensn O. C. Xumus : 11-if kiacc : 6a30BbIl ypoBeHb : / DneKkTpoHHas (opma
yuebnuka / O.C. TI'abpuensu, U.I'. Ocrpoymon, C.A. CnaakoB. — 5-¢ usm., crep. — Mocksa :
ITpoceemenue, 2022. — 127 c., mi. ISBN 978-5-09-099532-0.

3.2.2 JlonoHUTEIbHAS y4eOHas JJuTepaTypa:

1. Audunorenona, W.B. Xumusa. bazoBeiii ypoBenb: 10—I11 xiaccel : y4eOHHUK st
cpennero obmiero oopasosanus / W. B. Audunorenora, A. B. badkos, B. A. IlonkoB. — 2-¢ u3n.,
uctp. u jorn. — Mocksa : UznmarensctBo FOpaiit, 2023. — 290 c. — (OO6meo0Opa3oBaTeIbHbINH
k). — ISBN 978-5-534-16098-7. — Tekct : anexkrpoHHblid / ObOpa3oBarenbHas miaatdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/530422

* Ocnoenasa yuebunas numepamypa npeocmasiend S1eKmpOHHbIMU VYeOHIMU U30AHUAMU
(OVH), oocmynuvimu Ons nonvzosanus 6 yumanvHom 3ane oubauomexu [JJPTHU: cyoruyen3uonHwl
0ocosop om 12.01.2024 Ne UII-66; cpox Oeticmeus nuyenzuu — ¢ 12.01.2024 no 12.01.2025 zz.;
CpoK noav3zosanus — 1 200 ¢ momenma axmugayuu k0008 oocmyna k SVHU.

3.2.3 O¢puuuajbHbie, CIPABOYHO-OUOIMOrpaduueckne U NepuogUYeCKUe U3TAHUS:

a) oghuyuanvnvie uzoanus:

1. Koncrutynus Poccuiickoit ®enepanuu. Ilocnennsas naeilcTByromas penakuus ¢
KomMmenTtapusimu [ DnekTpoHHbIH pecypc].— Pexum nocryna: http://constrf.ru/

2. ®enepanbHblii 3akoH «O0 obOpasoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne
273-®3  (mocnmemHsii  penakmus).  [DmekTpoHHBIM  pecypc]. —  Pexwm  jmoctyma:
https://www.consultant.ru/document/cons_doc_LAW_ 140174/

3. HanmonanesHubiil ipoekT «OOpa3oBanuey. [DneKTpoHHbI pecypc]. — Pexkum moctyna: //
https://strateqy24.ru/rf/

4. Bcemupnas neknapaius 00 o0ecriedeHIH BEDKUBAHUS, 3aIUTHI ¥ pa3BuTus aetei (1990).
[D7EeKTPOHHBIH pecypc]. Pexxum JIOCTYyTIA:
https://www.un.org/ru/documents/decl conv/declaratlons/decl child90.shtml

0) cnpagouno-oudAIUOZPAPUUECKUE U3OaAHUA:

1. PabunoBuu B.A. Kpatkuii xumuueckuii cipaBounuk: CnpaBounoe uznanue / Ilog pen.
A.A. Ilorexuna, A.. Edumona. — 3-e u3a., nepepad. u gom. — JI.: Xumus, 1991. — 432 c. (2 7k3.)

2. Xumus: CrpaBounoe uzmganue / Ilep. ¢ mem. / B. Ilperep, K.-X.Jlayrennuierep, X.
bubpak u np. — 2-e¢ uza. — M.: Xumus, 2000. — 648 c. ISBN 5-7245-0360-3 (1 3k3.)

3. DHIuKIoneu4eckuii cioBapb oHoro xumuka / Coct. B.A. Kpurnman, B.B. Cranmo. —


https://urait.ru/bcode/530422
http://constrf.ru/
https://www.consultant.ru/document/cons_doc_LAW_140174/
https://strategy24.ru/rf/
https://www.un.org/ru/documents/decl_conv/declarations/decl_child90.shtml

M.: Ilegaroruka, 1982. — 368 c. (1 3x3.)

6) nepuoouueckue u30aHuA:

1. Meronuyeckas razera «llepBoe ceHTAOps». [DneKkTpoHHBIH pecypc]. — Pexxum nocryna: //
www.1september.ru

2. Kypuan «Xumus B mIKoje». [ DIEKTPOHHBIH pecypc]. — Pexxum goctyma: // www.hvsh.ru

3. Kypuan «XuMus 1 )Ku3HbY». [ DIEeKTpOHHBIN pecypc]. — Pexxum mpoctyma: / www.hij.ru

4. DIeKTPOHHBIN KypHaT «XUMUKU U XUMH». [DIEKTpOHHBIA pecypc]. — Pexxum gocryna:
/I www.chemistry-chemists.com

3.2.4 Pecypchbl MH(pOPMALMOHHO-TEJIeKOMMYHHKALIMOHHOI ceTH « MHTepHeT»

1. OdpunmanpHbIii caiiT @enepaabHOro areHTCTBa 1Mo phiboIoBCTBY. — https://fish.gov.ru/

2. OduuuanbHplii calT MHUHUCTEPCTBA NPOMBILUIEHHOCTH M Toprosiu Poccuiickoit
®deneparun. — https://minpromtorg.gov.ru/

3. Odunnansublii caliT Poccuiickoro coro3a MPOMBIIIJIEHHUKOB M NpeApUHUMATENIEeH. —
https://rspp.ru/

4. HWudpopMannOHHbIE, TPEHHUPOBOYHBIE W KOHTPOJBbHBIE MAaTepHAIBL. [DIEKTPOHHBIN
pecypc]. — Pexxum nocryma: / www.fcior.edu.ru

5. Untepuer-uznanue mns yuutenend «EcTecTBeHHbIE HayKuy». [DIEKTPOHHBIN pecypc]. —
Pexxum nocryma: // www.enauki.ru

3.2.5 MeToauyeckue yKazaHusi JAJs 00y4ar0LUXCs M0 OCBOCHUI0 TUCHUILIUHBI:

1. Kyrsnuna T.A. Meroauueckue yka3zaHus JUIsl OPAKTUUECKUX 3aHITUH 1O
00111e00pa30BaTeIbHOMY YU€OHOMY NpenMeTy «XUMUs» Ul CTYAEHTOB OYHOW M 3a04HON (popm
00y4eHus1 CIEeNUaTbHOCTH cpeaHero mnpodeccruonansHo oOpaszoBanus 19.02.11 Texuonorus
IPOAYKTOB IUTAaHUS U3 PACTUTEIBHOTO ChIpbs. — PriOHOE, 2024. [DnexTpoHHBIN pecypc].— Pexum
noctyma: http: https:/ www.nopran.aptu.pd

2. Kyrsnuna T.A. Mertoanyeckre yKa3aHUs 110 BBINOJIHEHUIO BHEAYJUTOPHOM
CaMOCTOSITENIbHOM paboThl MO 0011e00pa3oBaTeIbHOMY YUe€OHOMY TMpeAMeTy «XuMus» s
CTYZICHTOB 3a04YHOM (hopMbl 00yUEHHsI CIIELUAIBHOCTH CPEIHEro MpOo(ecCHOHATBHO 00pa3oBaHus
19.02.11 TexHomorusi TPOAYKTOB TIMTAaHUS W3 PACTUTEIBHOTO ChIpbi. — PrioHoe, 2024.
[DnexTpoHHBIi pecypc].— Pexxum noctyna: http: https://www.nopran.aptu.pd

3.2.6 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX NPH OCYLECTBJICHHH
00pa30BaTeIbHOIO NpoLecca, BKJAKYAs NepeYeHb JJHIEH3HOHHOI0 NPOrPaMMHOI0
ol0ecrieyeHnst 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ilepeuenv ungopmayuoHubiX MexXHON02ULL, UCTIONb3YEMbIX 8 YUeOHOM npoyecce

HaumeHoBaHue
NMPOrpaMMHOI0 Hasnayenue
odecneyeHust

ObpasoBarenbubiii  mopran JPTHU mnoctpoen Ha oOyuwaromeit
BUpTyaibHOW cpene Moodle wu  goctymen mo — ajpecy
https://www.nopraia. apTa.pd n3 000H TOYKM, HMEIOHIEH
MOAKIIOUeHHEe K ceTh VMIHTepHET, B TOM YHCJI€ U3 JIOKATbHOW CETH
Oo6pazoBarenbublii  moptan | JIPTHU. O6pazoBarensHbiii moptan JPTU mnoaxomutr kak mAns
Moodle opraHu3anuu online- KJaccoB, TaK M JUIsl TPAAUIIMOHHOTO OOYUCHHUS.
[lopran pasgeneH Ha  «OTKPBITYIO»  (OOIIEAOCTYNHYIO) U
«3aKpBITYIO» YacTu. JloCTynm K 3aKpbITOM YacTH OCYIIECTBISETCS
MOCJi€ TPEAbSBICHUS TMEPCOHAIBHOM Tapbl  «JIOTHUH-TIAPOJIb)
MPETNOaBaTeIeM U CTYJACHTOM.
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http://www.enauki.ru/
https://www.портал.дрти.рф/
https://www.портал.дрти.рф/
https://www.портал.дрти.рф/

ObecneynBaeT JOCTYN K DJIECKTPOHHO-OMOIMOTEYHBIM CHCTEMaM
W3aTeNbCTB, JIOCTYNl K DJIEKTPOHHOMY KaTaJory KHUT, Tpylam
npenojaBaTesied, ydeOHO-MeTonuueckuMm paspaborkam JIPTU,
MEPUOUICCKIM U3/IaHUSIM.

DNeKTPOHHO-ONOIMOTeYHAs
cuctema JIPTU ®I'BOY BO
«AT'TY»

Bosmoorcnocms docmyna K 21eKmpoHHO-0UOIUOMEYHBIM CUCTIEMAM
HaunmenoBanmue Ha3nauenue
3JIEKTPOHHOI0 pecypca,
aapec caiita

OBC Opaiit OBC IOpaiit - pecypc, BKIIOYAIONIUNA AJIEKTPOHHBIE BEPCUU KHUT
WWW.urait.ru m3nparenscrBa  "HOpaitt". M3paTenscTBO  crienManu3upyeTcs Ha
W3IaHUU y4yeOHOW JMTeparypbl i BBICIIUX M CPEIHHX
CHeIHalbHBIX Y4eOHBIX 3aBEIACHHI MO HOBBIM 00pa30BaTEIbHBIM
CTaHapTaM.
Bxarouaer B ceOs  karajgor Tpu(OBAHHBIX yYEOHHUKOB TIO
COLIMAJIbHO-9KOHOMUYECKOMY, T'YMaHUTAapHOMY U HOPHINYECKOMY,
€CTEeCTBEHHOHAyYHOMY U  TEXHHYECKOMY  HAIpPaBIICHUSIM.
ABTOpaMH y4eOHHKOB SIBIISIFOTCS IPEIOJABATENN BEIYIIMX BY30B
Poccun. B ObC npencraBienbl yueOHUKU U y4eOHBIE TTOCOOUS st
BCEX YPOBHEH MpodeCCHOHAIBLHOIO0 00pa30BaHUs OT BEIYIIHX
HAay4YHBIX IIKOJ C COOJIIOIGHHEM JEeHUCTBYIOIIMX TpeOoBaHUMN
®I'OC. B 3BbC npucyrctByeT BO3MOKHOCTb: HHAMBHUAYaJIbHOTO
HEOTPaHUUYEHHOT0 JIOCTyIa TOJb30BaTeled K COACPKUMOMY U3
0001 TOUKH, B KOTOPOI MMeeTcsl MOIKIItoueHue K ceTh MHTepHeT;
OJIHOBPEMEHHOI'0 HHJIMBUAYAJIbHOTO JOCTyNa IIOJIb30BaTeNe K
COJIEP’)KUMOMY; TIOJJHOTEKCTOBOTO IIOMCKa IO COAEPKUMOMY,
(dhopMUpOBaHHSI CTAaTUCTHYECKUX OTYETOB IO TOJIH30BATEISIM.
W3nanus B OBC mpencraBieHbl ¢ COXpaHEHHMEM BHUAA CTpPaHUIL
(OpUrHHATIBLHOM BEPCTKH).

9BC «Jlanb» OBC Brutoyaet B ce0s Kak 3JIEKTPOHHbIE BEPCUM KHUT
https://e.lanbook.com U31aTeNbCTBa «JIaHby U APYrux BEAYIINX U3IaTENILCTB y4eOHOM
JIUTEPATYpPBI, TaK U JIEKTPOHHBIE BEPCUU NIEPUOAUUYECKUX U3AAHUN
10 €CTECTBEHHBIM, TEXHUYECKUM U TYMaHUTAPHBIM HayKaM.
IIpenocraBiiseT BO3MOKHOCTb KPYIJIOCYTOYHOI'O JUCTAHLIHOHHOTO
WHIUBUAYAIBHOTO MOJIb30BaHUS, ISl KaKJI0ro 0Oydarolierocs u3
mo00i TOYKH, B KOTOPOHM HMMeeTcst AOCTyn K cetu MHTepHerT, ¢
BO3MOXHOCTBIO MPOCMOTpPAa M CKAuyMBaHWA Ha caWTe B OH-JalH
pexume. IlpenocraBnser mpaBo  JOCTyna K OTAEJIBHBIM
KOJUIEKLIUSIM, B YaCTHOCTU TAaKUM, Kak «/H)XEHEpHO-TEXHUYECKHE
Hayku — M3parensctBo Jlawby», «MHpopmatuka — M3narenbcTBo
Jlanpy, «Xwmmmsa — MHW3garenncrBo JlaHbY, «Teopernueckas
MexaHuka — M3narensctBo Jlanby.

OBC PriboxozsiictBennoe | Mudopmanuonnsiii  pecypc ®I'bBOY BO "KI'TY" cocrtout

oOpa3oBaHwme HCKITIOYUTEIIFHO W3  y4eOHBIX HW3JIaHUH  PEKOMEHJ/IOBAHHBIX
http://lib.klgtu.ru/jirbis2 ®denepadbHBIMU  y4eOHO-METOIUYECKUMH  OOBESIUHEHUSIMH B
CHUCTEME BBICHIETO O00pa3oBaHUS W CPEIHEro MNpo(ecCHOHATBLHO
o0Opa3oBaHHs.
N3nanus B ObC npeacTaBiieHbl ¢ COXpaHEHUEM BUJIa CTPAHMI]
(opuruHanbHOM BEPCTKH).

[TonpzoBanne DOBbC He TpedyeT HHUKAKOTO JOMOJHUTEIHLHOTO
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HaumenoBanue
3JIEKTPOHHOI'O pecypca,
ajapec caiita

Ha3znauenmune

MPOrpaMMHOTO  O0ECNeYeHHUss WM  anmnapaTHBIX — YCTPOMCTB,
JOCTATOYHO UMETh MNOJKIIOYEHUE K WHutepHery.
UreHne SJIEKTPOHHOW BEPCHM KHUT JOCTYIIHO B IOCTPAHUYHOM
pexuMe, a TMpd HEOOXOAMMOCTH BO3MOXHO IIUTHPOBAHUE.
Ya00HBI ¥ COBPEMEHHBIH KOHTEKCTHBIM TIOMCK TIO BCEMY
XpaHWIMILY KHUT T[I03BOJIAET OBICTPO HANTH HYXHYIO KHUTY.
JlocTyll OCyIIECTBIsI€TCs 110 JIOTMHY W IApOJII0, JIOTUH U IapoJjb
JIOCTYyTa HaXxoJIATCsl Ha 0011eM aboHEMEHTe.

[udposoit
00pa3oBaTeNnbHBIN pecypc
IPRsmart (9bC
IPRBOOKSHOP.RU)
www.iprbookshop.ru

BakHe#mmii pecypc s MOJIyYeHUsT Ka4eCTBEHHOI'0 00pa30BaHMs,
MPEIOCTABIAIOMUNA AOCTYIl K y4eOHBIM M HAYYHBIM H3JaHHIM,
HEOOXOIUMBIM JIjIsi OOYYECHHS M OpraHHM3alliy y4eOHOro mpolecca.
Ucnons3oBanue ObC IPR BOOKS mno3Bomsier oOywaroriemycs
MOATOTOBUTHCA K CEMHHAapaM, 3a4€TaM M SK3aMEHaM, BBIIIOJTHUTH
HeoOxonuMBbIe paboThl U MpoeKThl. [IpenogaBarensm pecypc Oyner
MOJIe3¢H MPU COCTaBIICHHH y4eOHBIX T1aHoB u PIIJI, moaroroBke u
MPOBEJICHUU 3aHATUN, TMOJNy4eHUH HHOpPMAIMM O HOBBIX
yOTMKAIUSAX KOJUIET.

Pecypc DBC IPRbooks o6benunsier HoBeilmre nHGOpMalMOHHBIE
TEXHOJIOTMM W y4eOHYI0  JIMIEH3UOHHYIO  JIUTEpaTypy,
MpelHa3HAuYeHHYI0 JJIs pa3HbIX HampaBleHUN o0OydeHus, ¢
MOMOIIIbI0 KOTOPOTO MOKHO TOJIYYUTh HEOOXOAUMBIC 3HAHUS,
MOATOTOBUTHCS K CEMHUHapaM, 3a4eTaM U K3aMeHaM, BBIIIOJIHUTH

HE00X0/IMMBbIE paboThI " MIPOEKTHI.
Kontent ObC IPRbooks mpencraBnen usznanusimu ¢eaepanbHbIX,
PErMOHAIIBHBIX, BY30BCKHUX W3/1aTEIIbCTB, Hay4HO-
HCCIIEA0BATEIBCKUX UHCTUTYTOB, BEAYILIHUX ABTOPCKUX

KOJUIEKTUBOB, COJEP’KaHUE KOTOPBIX COOTBETCTBYET TPEOOBaHUSAM
(benepanbHBIX 00pa30BATENBHBIX CTAHAAPTOB BBICIIETO, CPETHETO
poeccCHoHabHOTO,  JOIMOJIHUTENBHOIO  MPOPECCHOHATBHOIO
o0pa3oBaHMs, ¥ €XKEJHEBHO IMOIMOJHAETCS HOBBIMU aKTyalbHBIMU
m3nanusMu. ObC IPRbooks conepxuT MHOXKECTBO SKCKIIFO3UBHBIX
W3JIaHu#, KOTOpbIe HE TPEJCTaBICHBI B JAPYTUX pecypcax, B TOM
ylucie wu3aarenbcTB rpynnbl kommaHui [PRmedia: Bysosckoe
obpaszoBanue, [IpododpazoBanne, Aii [ITu Op Menua. Y paneHHbIN
JIOCTyIl TocpencTBoM cetu MHTEepHeT Bo3MmoxeH ¢ srodoro TIK.
Pabdorate ¢ OBC IPR BOOKS MOXHO Tak ke ¢ MOOMIBHBIX
YCTPOMCTB B KPYIJIOCYTOYHOM pEXUME YAaJleHHO (CKadaiite
npuinoxkenue IPRbooks Mobile Reader na App Store mnm Play
Market, npunoxxenne mis ciabosuasmux [PRbooks WV-Reader na
App Store unu Play Market).

Hepeqeﬂb JUYEH3UOHHO20 yll€6H020 npocpamvmHoco obecnevenus

HaumenoBaunue
MpPOrpaMMHOI0
o0ecneyeHus

Ha3nauenne

1C:ITpeanpusitue
8.0.

KomrmuiekT niist 00y4eHus B BBICIIMX U CPEAHUX YICOHBIX 3aBEICHUSIX



http://www.iprbookshop.ru/

HauMenoBanue
MpPOrpaMMHOI0
o0ecreuyeHus

Ha3nauenune

ABBYY FineReader

8.0 Corporate Cucrema ONTUYECKOTO pPaCcIO3HABAHUS TEKCTa
Edition
STDU Viewer IIporpamma it pOCMOTPA 3IEKTPOHHBIX JOKYMEHTOB
Google Chrome, Epavie
Opera pay3ep

. I'paduueckue, MHTEpaAKTUBHbBIC, MHOI'03a/Ja4uHbIE€ ONIEPATUBHBIE CUCTEMBI
Windows NT pad o HHTEP ’ 8 p

kopnopaiuu Microsoft

Dr.Web AHTUBUPYCHBIE IPOTrPAMMHBIE POTYKTHI

Microsoft Office

[TpunokeHuss — oOQHCHBIE pPeAaKTOPBI IS PadOThl € TEKCTOBBIMHU
JIOKYMEHTaMHU, 3JICKTPOHHBIMH TaOJIHIIAMH, ANEKTPOHHBIMU
COOOIIECHUSIMH, 0a3aMH TaHHBIX, H300pAKECHUSIAMH U T.JI.

Moodle

O6pazosarensusiit noptan APTU ®I'BOY BO «AT'TY»

7-zip

ApxuBaTtop

HepequL PIH(bOpMaI_II/IOHHbIX CIIPAaBOYHBIX CUCTEM

Haumenosanue NCC

Ha3nauenune

CrnpaBouHO-TIpaBOBast
cucremMa
«KoncynsrantlLmroc»

ConepXUT PpPOCCHIICKOE M  PETHOHAIBHOE 3aKOHOJATENIBLCTBO,
CylneOHYyI0 MpaKkTUKy, (UHAHCOBBIE U KaJpOBbIE KOHCYJbTAIUH,
KOHCYJIbTallMM JJisi  OIOJ/DKETHBIX  OpraHu3aluii, KOMMEHTapuu
3aKOHOJATEIbCTBA, (OPMBI OKYMEHTOB, IMPOEKTHl HOPMAaTHBHBIX
IIPaBOBBIX aKTOB, MEXIYHAPOAHBIEC IIPABOBBIE AKThI, IIPABOBBIE AKTHI
10 3JPABOOXPAHEHUIO, TEXHUYECKUE HOPMBI M IIPABIIA.

Caenenust 00 00HOBJIEHUH HH(DOPMALIMOHHOTO OOecreueHus: 00yueHus MpeICTaBICHbI
B siokansHOUM cetu JIPTU mo anpecy: \Base\\192.168.10.10\mns o6mena mno adarty\UT B

o0ydyeHuun
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPEIMETA

PesyabTaTnl 00yueHus

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4eHust

Juunocmnuvie:
JI1 TpaXkJ1JaHCKOTO BOCITUTAHHUS:
-chopmMupoBaHHOCTH Ipa)xIaHCKOU

MO3UIMN 00YYaroIIerocss Kak akTUBHOTO U
OTBETCTBEHHOI'O  YJIE€HAa  POCCHICKOrO
00111eCTBA;

-OCO3HAHUE CBOUX KOHCTUTYLHOHHBIX ITPaB
U O00s3aHHOCTEH, YyBaKCHHME 3aKOHAa U
NPaBOMOPSIIKA;

-IPUHATUE TPAAUIIMOHHBIX HAIIMOHAJIBHBIX,
0O0IIEYEeTTOBEYECKUX TYMAaHUCTHUECKUX |
JIEMOKPAaTUYECKUX LIEHHOCTEH;

-TOTOBHOCTh MTPOTHBOCTOSATH  HJICOJIOTHH
JKCTPEMH3MA, HAI[MOHAJIN3Ma,
KceHohoouwu, JTUCKPUMHUHALIAN 1o
COLIMATIbHBIM,  PEIIUTHO3HBIM, PaCOBBIM,
HAIlMOHAJFHBIM ~ MIPU3HAKaM; TOTOBHOCTH
BECTH COBMECTHYIO  JESTEIbHOCTh B
WHTEpecax  TPaXJTaHCKOTOo  0OmIecTna,
y4yacTBOBaTh B CaMOYIPaBIEHUHU B
o0uieo0pa3oBaTeIbHOM  OpraHu3alud U
JIETCKO-FOHOIIECKUX OpraHu3aIusX;

Texywuii KOoHmpon:

—  HHIUBHAYAJIbHBIA U (PPOHTATBHBINA
YCTHBIE OIPOCHI B X0J1€ ayJUTOPHBIX
3aHSATHI;

— NpaKTHYECKUE 3aJaHUS;

— pedepaTuBHBIC 3aJaHUS;

— TEeCTOBBIC 3a7aHUs (TECTHI).

Hpomeoicymoqnaﬂ ammecmauus:

HK3aMEHAI[OHHOE 3aJaHue (9K3aMeH).

-yMEHUE B3aMMO/ICICTBOBATh c
COLMAJIbHBIMU WHCTUTYTaMH B
COOTBETCTBUM C WX (yHKIUIMH U
Ha3HAYCHUEM;

-TOTOBHOCTh K T'yMaHUTAPHOU u
BOJIOHTEPCKOU JIESITENBHOCTH;

JI2 naTpuoTUYECKOTO BOCITUTAHUS:

- c(hOpMHUPOBAHHOCTH pOCCUiicKOn
rpaXk 1aHCKOM WJICHTUYHOCTH,

MaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApPOAY,
YyBCTBA OTBETCTBEHHOCTH Tiepen PoauHou,
TOpAOCTH 3a CBOM Kpail, cBOO Ponuny,
CBOM S3bIK M KYJBTYpYy, MpOLUIOE H
HACTOsAIIEE MHOIOHALMOHAJIBHOIO Hapojaa
Poccuwn;

- LIEHHOCTHOE OTHOLIEHHUE K
rOCYIapCTBEHHBIM CHMBOJIaM,
HMCTOPUYECKOMY U MPUPOJHOMY HACIIEIUIO,
MaMsATHUKaM, TpaaulusM HapoJoB Poccun,
JoCTHKEeHUsIM Poccumn B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uaeiHas yOeXJEeHHOCTh, TOTOBHOCTh K
CITYKECHUIO u 3alIuTe OrteuecTna,




OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

JI3 yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHMS:

- OCO3HaHUE  JYXOBHBIX  LIEHHOCTEH
POCCUICKOr0 HAapoAa;

- c()OPMHPOBAHHOCTb  HPABCTBEHHOI'O
CO3HAHUS, 3TUYECKOr0 MOBEICHMS;

- CIIOCOOHOCTH OIICHMBATh CHUTYAIHIO |
IPUHUMATh OCO3HaHHBIE peLeHus,
OpPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI M LIEHHOCTH

- OCO3HAHME JTMYHOTO BKJIaZa B MOCTPOCHHE
YCTOMUYMBOTO OYAYIIETo;

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM
poauTensm U (W) JpyrUM 4jeHaM CEMbH,
CO3/IaHUIO0 CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHATUS LEHHOCTEN CEMEWHOW KM3HU B
COOTBETCTBUM C TpPaAULMIMU HApOJOB
Poccuu;

JI4 5CTETHYECKOrO BOCITUTAHUS:

- 9CTETHUYECKOE OTHOIICHHE K MHPY,
BKJIIOYAss OCTETUKY ObITa, HAYYHOIO M
TEXHHYECKOT0 TBOPYECTBA, CIIOpPTA, TPYAa
1 OOIIECTBEHHBIX OTHOIICHHUH;

- CIIOCOOHOCTh BOCIIPHHHUMATH Pa3JIMYHbIC
BUIBI MCKYCCTBA, TPAJAMIIMA M TBOPYECTBO
CBOCTO H JPYrHMX HApOJIOB, OIIYIIATh
HMOITMOHAIBHOE BO3/ICHCTBHE HCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYUMOCTH IS
JUYHOCTH W OOIIECTBA OTEYECTBEHHOI'O W

MHUPOBOTO HCKYCCTBA, STHUYECKUX
KYJIbTYPHBIX TpaJuIMi W  HApOJHOTO
TBOPYECTBA;

- TOTOBHOCTH K CaAMOBBIPA’)KCHUIO B PA3HBIX
BUJAaX HCKYCCTBA, CTPEMIJICHHUC IPOSABIIATH
KadyeCcTBa TBOp'—ICCKOfI JIMYHOCTH,

JI5 ¢pu3nueckoro BOCIIUTAHUS:
- chOpMUPOBAHHOCTH  3JIOPOBOTO U

6e301macHoro oOpaza KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/10pOBBIO;

- NOTPEOHOCTh B buznyeckom
COBEpILIEHCTBOBAHUH, 3aHATHUAX
CIIOPTUBHO-03/I0POBUTEILHON
JeSITeTbHOCTBIO;

- aKTUBHOE HETIPHUATHE BPEAHBIX MPUBBIYEK
U UHBIX (opM TOpUYMHEHHUS ~ Bpena
buznyecKOMy U IICUXUYECKOMY 37]0POBbBIO;

JI6 TpynoBOro BOCIIUTaHUS:

- TOTOBHOCTb K TpYyAYy, OCO3HaHHE
[IEHHOCTH MacTepCTBa, TPYA0II00ue;

- TOTOBHOCTh K AaKTHBHOW JAEATEIHbHOCTH




TEXHOJIOTHUECKOHU u COLIMaNbHOMI

HaIpaBJICHHOCTH, CIOCOOHOCTh
VHULMUPOBATH, IUIAHUPOBATh u
CaMOCTOATCIIBHO BBIINIOJIHATH TaKYyHO
JeSATEIbHOCTD;

- HWHTEepeC K pasauuHeiM  cdepam
npo(ecCHOHATBHON NESITEIEHOCTH, YMEHHE
COBEpIIAaTh OCO3HAHHBIM BHIOOp Oymaymiei
npodeccun U pearn30BhIBATH COOCTBCHHBIE
KU3HCHHBIC ITIJIaHBbI,

- TOTOBHOCTH M  CIOCOOHOCTH K
o0pa3oBaHMIO U CcaMOOOpa30BaHHMIO Ha
NPOTSHKEHUH BCEH KHU3HU;

JI7 3KOJI0THYECKOr0 BOCIIUTAHHUS:

- c(hOpPMUPOBAHHOCTh  JKOJOTMYECKON
KYJIBTYDBI, IIOHMMAaHHE BIIUSIHUSA
COLIMAIbHO-OKOHOMUYECKHUX IIPOLECCOB Ha
COCTOSSHUE TPUPOJHOW U  COLMAIBHOU
Cpelibl, OCO3HAHUE II00ATBHOTO XapakTepa
9KOJIOTUYECKUX MPOoOdIIeM;

- IUIAHUPOBAHME W  OCYILECTBIICHHUE
JEHCTBUI B OKPYXKAIOLIEH Cpelle HA OCHOBE
3HaHUSA LeJIed yCTOWYMBOIO  Ppa3sBUTHUSA
YeJI0BEUECTBA,

- AKTMBHOE€  HENpUsATHE  JICWCTBUH,
IIPUHOCSIIMX BpEJ OKPYXKAIOLIEH CPee;

- yMEHHue IIPOTHO3UPOBATH
HeOJIaronpusTHoIE JKOJIOTUYECKUE
MOCIIEACTBHS MpEATPUHUMAEMBIX

JIEHCTBUM, IPEAOTBPALLATh UX;
- paclmIMpeHHE OIbITa  JEATEIbHOCTH
HKOJIOTUYECKON HAIIPaBICHHOCTH,

JI8 1IeHHOCTH Hay4yHOIr'O O3HAHUS:

- c(hopMHPOBAHHOCTH ~ MHPOBO33pPEHMUS,
COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOILIECTBEHHOU
IIPaKTUKH, OCHOBAHHOIO HAa  JHAJIOre
KyJIbTYp, CIHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAaHUE  S3BIKOBOM U
YUTATEIbCKOM KYJNbTYpbl KaK CpeICcTBa
B3aMMOJCHCTBUS ~ MEXAY JIOJbMHU U
MO3HAHUS MHPA;

-0CO3HaHUE LIEHHOCTHU Hay4yHOU
JIEATEIbHOCTH, TOTOBHOCTH OCYULIECTBIATH
IIPOEKTHYIO " HCCIIEA0BATEIILCKYIO
JeSITCIIBHOCTh MHIMBUyaJIbHO U B IPYIIIE.

Memanpeomemnmnuie:

Osnadenue YHUBEPCANbHLIMU — VUEOHBIMU
NO3HABAMENbHBIMU OCUCMEUIMU.

M 6a30BBIE JOrMYECKUE NEUCTBUS:




-CaMOCTOSITENIBHO  (OPMYyJHpOBaTh U
aKTyalIu3upOBaTh npobaemy,
paccMaTpHBaTh €€ BCECTOPOHHE;
-yCTaHABJIMBATh CYIICCTBCHHBIH MPU3HAK
WIM  OCHOBaHUS Ul  CpaBHEHH,
KJIaCCHU(UKAIUU ¥ 0000IICHUS;
-OIPEACIIATh LEJH JSSTEIbHOCTH, 3a/1aBaTh
napaMeTpbl ¥ KPUTEPHUU UX JTOCTHIKCHUS;
-BBISIBJIST 3aKOHOMEPHOCTH u
NPOTUBOpPEYMsi B pacCMaTpHBaEMbIX
SIBJICHUSX;

-BHOCUTh KOPPEKTHBBI B JCATEIBLHOCTD,
OLICHUBATh  COOTBETCTBHE  PE3YJbTATOB
LeNsIM, OICHUBATh PHUCKH  TOCIIEICTBHIA
JeATCIBHOCTH;

-pa3BHBaTh KPEATHMBHOC MBIIUICHUE MpPU
pELICHHUH XH3HEHHBIX POOJIEeM;

M2 0a30BbIE HCCIICA0BATEIIBCKIEC
NEeNUCTBUL:
-BJIaJICTh HaBBIKAMH yaeOHo-
HCCIIE0OBATEIbCKOM u MPOEKTHOU
JIEATEIIbHOCTH, HABBIKAMH  pa3pELICHUS
npo0Jem;

- COCOOHOCTH W TOTOBHOCTH K
CaMOCTOSITCILHOMY ~ TIOUCKY  METOJIOB

peneHus IIPaKTUYECKUX 3aj1ad,
IIPUMEHEHUIO pa3sIUYHbIX METO/I0B
ITO3HAHUS;

- OBJIAJACHUE BUAAMHU JACATCIBHOCTH II0
MIOJIYYEHUIO HOBOT'O 3HaHUA, €ro
UHTEpHpeTaluy,  [OpeoOpa3oBaHUI0 U

MPUMEHEHUI0O B  PA3IMYHBIX  YYEOHBIX
CUTyallUsiX, B TOM YHCIE TpPU CO3TaHUHU
y4€OHBIX M COLUATBHBIX MPOEKTOB;

- ¢opMuUpOBaHHME  HAy4YHOTO  THIIA
MBIILICHHUS, BIIJICHUE Hay4HOU
TEPMHUHOJIOTHUEHN, KITIOUEBBIMU TTOHSATHSIMH U
METO/IAMH;

- CTaBUTh U (HOPMYIUPOBATH COOCTBECHHBIC
3aa4n B 00pa3oBaTENbHON JEeSATENbHOCTH
1 KU3HEHHBIX CUTYaIIHsIX;

- BBUIBJISATH  NPUYMHHO-CIIEIACTBEHHBIE
CBS3M W  aKTyalIU3upoBaTh  3ajady,
BBIJIBUTaTh ~ TUIOTE3Y €€  pelleHwus,
HaxXOJIUTh apryMEHTHI IS JTI0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 33]]aBaTh MapaMeTpbl
U KPUTEPUU PELICHMUS,;

- aHAJIU3UPOBATh TIOJYYEHHBIE B XOJ€
peleHus 3a7aud pe3ynbTaThl, KPUTUUECKH
OIICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBaTh M3MEHEHHWE B  HOBBIX
YCIIOBHUSIX;




- JaBaTh OLEHKY HOBBIM CHUTYalHsM,
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
- pa3pabaTbIBaTh IJIaH PELICHUsS TPOOIEMbI

c y4eTOM aHaM3a HUMEIOIIUXCSI
MaTepHaIbHBIX U HeMaTepHaIbHbBIX
pecypcos;

- OCYILIECTBJIATH LIEJICHANPABICHHBIN TOUCK
MepeHoca CpeACTB U CrocoO0B JACHCTBHS B
po(heCCHOHATIBHYIO CPEY;

- yMeTh  TIEPEHOCHTh  3HaHUA B
MO3HABATEIIBHYIO U MPAKTHYECKYIO 00J1acTH
KU3HCACATCIIBHOCTH,

- YMETh WHTECTPUPOBATH 3HAHHS U3 Pa3HBIX
MPEAMETHBIX 00J1acTe;

- BBIIBHraTh HOBBIC HJICH, IIpeJjiarath
OPHFI/IHaJIBHI)Ie IIoaAxXoabl U peHIeHI/ISI;

- CTaBUTh  HpPOOJEMbI M  3aJavH,
JIOITYCKAIOIUE AIbTEPHATUBHEIC PEIICHHUS,

M3 pabota ¢ uadopmaruen:

- BIQACTh  HaBBIKAMU  TIOJNy4YCHUS
UHPOpPMALIUK U3 HMCTOYHHKOB  Pa3HBIX
TUTIOB, CAMOCTOSATEIBHO  OCYIICCTBIIATH
NOUCK, aHalIMW3, CHCTEMATHU3alHUI0 |
WHTEPIIPETANMIO HH()OPMAIIMHA Pa3IHIHBIX
BUJIOB U (hOpM TMpeIcTaBICHHUS;

- co3maBaTh TEKCTHI B  Pa3JIMYHBIX
dopmMaTax ¢  yd4eToM  Ha3HaueHUs
uHpOpMAIlMK W [EJICBOW  AyJAUTOPHH,

BbIOMpast ONTUMAJIbHYIO bopmy
NPEJICTAaBICHNS U BU3yaTH3alUH;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD nHpOpMaIuy, ee

COOTBETCTBUE TMPABOBHIM M MOPAIBHO-
THYECKUM HOPMaM;

- HCIOJIb30BaTh CpencTBa
WH(OPMALIMOHHBIX ¥ KOMMYHHKAITMOHHBIX
TEXHOJIOTH B PEIICHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OpPTaHH3AI[MOHHBIX
3amay ¢ coOmrojieHueM — TpeOoBaHUH
ODPrOHOMUKH, TEXHHKH  O€30MacHOCTH,
TUTHEHBI, pecypcocOepekeHHs], TPABOBBIX
u ITUYECKHX HOPM, HOpM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

- BIAJETh HaBBIKAMH pPACIIO3HABAHUS U
3amuThl MHpOpManuK, HHPOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

Osnaodenue VHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OCUCTEUSMU.

M4 oO1ieHue:

- OCYIIECTBJISATH KOMMYHHKAIMH BO BCEX
cdepax KU3HY;

- pacro3HaBaTh HeBepOaTbHBIC CPEICTBA




o01eHu, MOHMMAaTh 3HAYCHHE
COLMAIIBHBIX 3HAKOB, pacrio3HaBatb
HPEANOCHIIKM KOHQIMKTHBIX CUTYallMd U
CMSr4aTh KOH(IUKTHL;

- BIQJETh  PA3IMYHBIMH  CHOCOOaMu
OOIICHUS U B3aUMO/JICHCTBHS,

- apryMEHTUPOBAHHO BECTU JMAJIOT, YMETh
CMsr4aTh KOH(QJIUKTHBIE CUTYallUH;

- Pa3BEpHYTO M JIOTHYHO H3J1araTh CBOIO
TOYKY  3pEHHS C  HCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB;

M35 coBMecTHas IeATEIbHOCTD:

- MIOHUMATh u HCII0JIb30BaTh
[IPEUMYILECTBA KOMaH/IHON u
WHAUBUAYaIIbHON paboThI;

- BBIOMpaTh TEMAaTHKy W  METOJBI
COBMECTHBIX JEHCTBHI C y4eToM OOMIMX
UHTEPECOB M  BO3MOXKHOCTEH KaXKIO0ro
YJIeHA KOJUJICKTHUBA;

- IIPUHUMATH e COBMECTHOMU
JIeATEIbHOCTH, OpraHU30BbIBATH u
KOOpJAMHUPOBATh  JEHCTBUS 1O €€
JOCTH>KEHUIO: COCTABJIAITh IUIAH JCHCTBUU,
pacnpenenarb poJvd € Yy4eTOM MHEHUH
YYaCTHMKOB  OOCYXXJaTb  pe3yJbTaThbl
COBMECTHOM paboThI;

- OLCHMBAaThb KadyeCTBO CBOEr0 BKJIaga M
KaKJOr0 y4YaCTHHKAa KOMAaHIbl B OOIIMiA
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;
- mpejJiaraTb HOBBIE MPOEKTHI, OLEHUBATh

nacu C IIO3UIIHMH HOBH3HBI,
OpUTrMHaJIbHOCTH, Ip AKTHYICCKOM
3HAYUMOCTH,

- KOOPJAWHHUPOBATH U BBITIOJIHATE PaboOTy B
YCIIOBUSIX PEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

- OCYIICCTBIIATH IIO3UTUBHOE
CTpaTernyecKoe MOBEACHHE B Pa3IMYHBIX
CUTYaIlUsAX, TMPOSIBJIATH TBOPYECTBO U
BOOOpaKeHUE, OBITh NHUITUATUBHBIM.

Osnaodenue VHUBEPCANbHBIMU
PeYIAMUBHBIMU OCUCTEUAMU.

M6 camoopraHu3anus:

- CaMOCTOSITENIbHO OCYIIECTBIISATh
MIO3HABATENIbHYIO JEATEIBHOCTD, BBISIBIIATH
npo0yieMbl, CTaBUTb U  (OPMYIUPOBATH
COOCTBEHHBIE 33/1a4l B 00pa3oBaTelIbHOM
NEeSITEbHOCTH U )KU3HEHHBIX CUTYaIX;

- CaMOCTOSITEIBHO  COCTaBJIATh  IUIAH
peleHus poOIeMbl C Y4€TOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH W
MPEANOYTEHU;




- TaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

- pacMpATh paMKH y4eOHOTO MpeMeTa Ha
OCHOBE JINYHBIX MPEAIOYTCHHIA;

- neaThb OCO3HAHHBIN BBIOOD,
apryMeHTUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHUE;

- OLICHUBATh MPUOOPETEHHBIH OMBIT;

- crmocoOCTBOBaTh  (OPMHPOBAHUIO H
MPOSIBIICHUIO IMPOKOM SPYIUIIMH B PA3HBIX
0o0JacTsIX 3HAHWI, MOCTOSHHO IOBHIIIATh
CBOM 00pa30BaTeNbHBIA M KYJIbTYpPHBII
YPOBEHB;

M7 caMOKOHTPOJIb:

- JlaBaThb OLICHKY HOBBIM CHUTYallUsM,
BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBAaTh  COOTBETCTBHE  PE3YJbTATOB
LENSIM;

- BJaAeTh HaBBIKAMU II03HABATCIILHOM
pedaekcur Kak OCO3HAHUS COBEPIIACMBIX
JICUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX
pEe3ynbTaTOB U OCHOBAHUI;

- HUCIIOJIB30BaTh TPHUEMBI PEQIICKCUU s
OLICHKH  CUTyallud, BBIOOpa  BEPHOTO
peLICHHUS;

- YMETb OLIEHUBATh PUCKU U CBOECBPEMEHHO
MIPUHUMATh PEIIEHUS IO UX CHH)KEHUIO;

M8 SMOIIMOHAIHBIN WHTEJJICKT,
MpeAnoaararonui chopMUpPOBAHHOCTE:

- CaMOCO3HaHUS, BKJIFOYAOIIETO
CIIOCOOHOCTH MIOHUMATh CBOE
SMOIIMOHAIIFHOE COCTOSIHUE, BHUJICTh
HalpaBJI€HUsT  Pa3BUTUS  COOCTBEHHOM
HYMOILIMOHAIBHON cdepbl, OBITH YBEPEHHBIM
B ceOe;

- CaMOpEryJIMpOBaHUs,  BKJIOYAIOIIETO

CaMOKOHTpOJ'H), YMeHI/Ie HpI/IHI/IMaTI)
OTBETCTBEHHOCTH 3a CBOE€ IIOBEIECHHUE,
CIIOCOOHOCTH aJanTHPOBATHCS K

HMOLIMOHAIBHBIM U3MEHEHUAM U NIPOSIBIIATH
TMOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOLIEH
CTpeMJICHHE K JOCTHKEHHI0 UeIH U
ycrnexy, ONTHUMM3M, HHHUIMATHBHOCTD,
YMEHHE [EeHCTBOBAaThb, HCXOJs U3 CBOHUX
BO3MOXKHOCTEI;

- DOMIIaTHUH, BKIIOYAIOIIEH CHOCOOHOCTH
NOHMMATh  3MOLMOHAJIBHOE  COCTOSIHUE

NpYTUX, YYUTHIBATh ero npu
OCYHICCTBJIICHUU KOMMYHHKAIIUU,
CIOCOOHOCTh K COYYBCTBHIO u
COTIEPEKUBAHUIO;

- COHOHaJIbHBIX HAaBBIKOB, BKIHYarOIINX




CIIOCOOHOCTh BBICTpauBaTh OTHOIICHHUS C
JPYTUMH JTIOIbMH, 3a00TUTHCS, TPOSIBIISATH
MHTEPEC U pa3peniatb KOHQINKTHI,

M9 npunsTue ceOs U APYruX JTOJCH:

- npuHUMaTh ce0s, TIOHMMas CBOH
HEJIOCTATKU U JJOCTOMHCTBA,

- MPUHUMATh MOTHUBBI U APTYMEHTHI APYTHUX
JTOACH  mpW  aHaMM3e  Pe3yJbTaToOB
JIEATEIbHOCTH;

- TIpU3HABATh CBOE MPABO U MPABO JAPYTUX
JIFOJIeH Ha OIINOKU;

- pa3BHUBATh CIIOCOOHOCTh TIOHUMATh MHP C
TIO3HIIUY JIPYTOTO YEJIOBEKA

Ilpeomemmnuie:
II1 - chopMHUPOBAHHOCTH IPEICTABICHHN:
o XUMHYECKOM COCTaBIISIOIICH

€CTEeCTBEHHOHAYYHOW KapTHUHBI MUPA, POJIH
XUMHUHU B TIO3HAHWM SIBIICHUH MPHUPOIBI, B
(GOpMUPOBAHUM MBIIIIEHUS U KYJIbTYpPbI
JIMYHOCTH, ee (GyHKIIMOHATIBHOU
IPaMOTHOCTH, HEOOXOIUMON MJisl peIIeHUs
IPAKTUYECKUX 3aJad U IKOJIOTMYECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cperie;

II2 - BiageHWe CUCTEMOM XHUMHYECKHX
3HAHWMH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroIIre MOHATHUS

(XMMHUYECKHUIl DIIEMEHT, aTOM, JIICKTPOHHAs
o0osiouka atoma, s-, P-, 0d-3JEKTPOHHBIC
opOMTaId  aTOMOB, HOH,  MOJIEKYIa,
BAJICHTHOCTD, SJICKTPOOTPULATCIIBHOCTD,
CTEMEHb OKHCJICHHS, XHMHYECKas CBS3b,
MOJTb, MOJISIDHASI Macca, MOJISIPHBINA 00BeM,
YIIEPOAHBIA  CKeneT,  (YHKIMOHAIIbHAS
rpylma, paaukail, HW30MEPHs, H30MEPHI,

TOMOJIOTHYECKH I psn, TOMOJIOTH,
YTIICBOIOPOJIHI, KHCIIOPOJI- u
a30TCoJepIKaIIIHe COC/TMHCHMUS,
OMOJIOTHYECKH AKTHBHbBIC BeIlleCTBA
(yrmeBomapl, JKUpBI, O€NKH), MOHOMED,
oJIuMeED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE COC/IMHCHHS,
KpUCTAILTHIECKAsT perreTka, THIIBI
XUMHYECKHX  peakiuil  (OKHCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIE, 9K30- u
OHIOTEPMUYECKUE,  PEAKIUH  HOHHOTO
obMeHa), pacTBop, AJICKTPOJIUTHI,
HEDJIEKTPOIUTHI, ANEKTPOIIUTHIECCKAS
JUCCOIHAINS, OKHUCJIUTEIb,

BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOH
peakiuu,  XUMHYECKOE€  paBHOBECHE),




TEOpUU U 3aKOHBI (TEOpHs] XUMHUYECKOTO
CTpOEHMsl oOpraHumdyeckux Bemects A.M.
byrtnepoBa, TeopHs 3IEKTPOIUTUUYECKOMN
JMccolanuu, nepuoandeckui 3akon /.M.
MeHeneeBa, 3aKOH COXPAHEHHS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHAN  S3BIK
XUMHUH, (aKTOJIIOTUYECKUE CBEICHHUS O
CBOMCTBaxX, COCTaBe, IOJNYy4YEHHH U
0e30MacHOM HCMOJIb30BAaHUHM BaKHEUIINX
HEOPraHWYECKUX U OPraHUYECKUX BEILECTB
B OBITY U MNPAKTUYECKON MAESITEeTbHOCTU
YEJIOBEKa,;

13 - c(OPMHPOBAHHOCTh  YMEHUH
BBISIBIISITH  XapakTEPHbIC NPU3HAKA U
B3aUMOCBSI3b U3y4YCHHBIX HOHSTHH,

IIPUMEHATH  COOTBETCTBYIOLUE  IOHATHUSA
IIPU  ONHUCAaHUU CTPOCHUS U  CBOWCTB
HEOPraHUYECKUX U OPraHUYECKUX BECILECTB
51 150.¢ IIpEBpAILCHUM; BBISIBIIATH
B3aMMOCBSA3b XMMHUYECKMX 3HAaHUU C
IOHATUSAMHM M TPEICTABICHUSAMH JPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

14 - c(OPMHPOBAHHOCTh  YMEHUH
UCIIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKUX
COCIMHEHUN  MEXIYHApOJHOTO  COMO3a
TEOPETHYECKOW M MPUKIATHON XUMHUH U
TpUBMAJbHbIE  HA3BaHUS  BAXKHEUIIMX
BEIECTB (PTWICH, AaleTWIeH, TJHUIEPHUH,
¢denoun, popmanbaerua, yKCycHas KUCIOTa,
[JIMLMH, YrapHBIA Tra3, YIJIEKUCIbId Tas,
aMMMaK, raiieHas W3BeCTb, HerameHas
U3BECTh, MHTHEBAs CoJa U JPYTUX),
COCTaBJIAT (POPMYJIBI HEOPraHUUYECKUX U
OpraHUYECKUX BEIIECTB, ypaBHEHUS
XUMHUYECKHX peakiuil, OOBICHATh HX
CMBICT;  TMOATBEPXKAAThb  XapaKTEepHBIE
XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3aMuCAMHU ypaBHEHUH XUMHUYECKHX
peaKuuii;

15 - c(OpPMUPOBAHHOCTh  YMEHHM
yCTaHaBIMBATh MIPUHA/IIC)KHOCTD
H3YYCHHBIX HEOPTaHHYECKUX u
OpPTaHMYECKHUX BEIIECTB K OMpeAcICHHBIM
KjlaccaM W TPYyNImaM  COSAMHCHHIA,
XapaKTepU30BaTh UX COCTaB U BaKHEHUIIIHE
CBOWCTBA; ONPEIEIATh BHJBI XUMHUYCCKUX
CBsI3eH (KoBajICHTHAS, HOHHAs,
MeTaIndecKas, BOJIOPOJIHAS),  THIIBI




KPUCTAIJIMYECKUX  PELIETOK  BEIECTB;
KIIACCU(UITUPOBATH XUMUYCCKUE PEAKIINH;

II6 - BnaneHue OCHOBHBIMH METOIAMHU
HAY4HOTO MIO3HAHUS BEIIIECTB u
XHUMHYECKUX  sBJIeHUW  (HaOmroaeHue,
U3MepeHue, 9KCIIEPUMEHT,
MOJIEJTUPOBAHUE);

7 - c(OPMHPOBAHHOCTH  YMEHUH

OPOBOJUTH  pacyeTbl [0 XUMHYECKUM
dopMynaM u ypaBHEHHUSAM XUMHYECKUX
peakuuii ¢ HUCMHOJb30BaHUEM (DU3MUYECKHX
BEJIMYMH, XapaKTEpU3YIOLIUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00bemMa
(HOpMaJIbHBIE YCJIOBHSI) ra30B, KOJIMYECTBA
BEIIECTBA;  UCIOJb30BATH  CHUCTEMHBIE
XUMHUYECKME  3HAaHUA 1 OPUHATUA
pelleHU B  KOHKPETHBIX  IKM3HEHHBIX
CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

118 - chOpPMUPOBAHHOCTh  YMEHHMA
MJIAHUPOBATh M BBIIOJHIATH XUMHUYECKHUI
AKCIEPUMEHT (mpeBpatieHus
OpTraHWYECKUX BEIIECTB TMPH HarpeBaHUH,
[IOJIyUEHUE OTWIEHA W W3YyYEHHE €ro
CBOMCTB, KauyeCTBEHHbIE peakUWd Ha
albAETUJIbI, KpaxMall, YKCYCHYIO KHUCIOTY;
neHatypauust O€lIKOB IpH HarpeBaHHH,
[[BETHBIE peakuuu OeNKOB; MPOBOAUTH
peakuMu MOHHOTO OOMEHa, ONpEeNeNsTh
Cpeny BOJHBIX PacTBOPOB, KaYECTBEHHBIE
peaknuu Ha cyinbdar-, KapOoHAT- W
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHHS;
pemaTh 3KCIEepUMEHTAIbHBIE 3a/ladd 10
teMam "Metamel" u  "Hemertamnwl") B
COOTBETCTBUM C TMpaBWIAMH TEXHHUKHU
0e30macHOCTM ~ [pU  OOpalleHuu  C

BEILIECTBAMU u 1a00pPaTOPHBIM
000pyI0BaHUEM; IIPEJICTABIISITh
pe3yJbTaThl XUMUYECKOTO IKCIIEPUMEHTA B
dopme 3aMucH ypaBHEHUI
COOTBETCTBYIOLIUX peakumit u

dbopMynTUpOBaTh BBIBOJBI HAa OCHOBE JTHUX
pe3yJbTaToB;

9 - c(OPMHUPOBAHHOCTh  YMEHUS
aHATM3UPOBATh XUMHYECKYIO
UHPOPMALIMIO, TONYyYaeMyl0 U3 pa3HbIX
HMCTOYHHKOB (cpencts MacCcoBOM
uHpopmanuu, cetb IHTEepHET U Apyrue);




110 - c(hOpMUPOBAHHOCTh  YMEHHM
coOII01aTh npaBuia 9KOJIOTHYECKH
1eNIecoo0pa3Horo MOBEICHHUS B OBITY H
TPYAOBOM IesITCIIbHOCTHU B HesIX

COXpaHEHHUS CBOETO 3/I0pOBbS u
OKpYyKaroueun MPUPOAHOMN cpenbl;
YVUUTHIBaTh OINACHOCTb BO3JEUCTBUSA Ha
JKUBBIC OpraHu3MbI OMpCACIICHHBIX

BEIIECTB, NOHMMAs CMBICI II0Ka3aTelIs
MPEAEIBbHON JONYCTUMON KOHIIEHTPALUH;

il - IUIE  OOydaromuxcs  C
OTpaHHYEHHBIMH BO3MOKHOCTSIMU
30POBbS:  CHOPMUPOBAHHOCTH  YMEHHSI
NPUMEHATh  3HaHUA 00 OCHOBHBIX
JOCTYITHBIX METOJAX IMO3HAHUS BEIIECTB U
XAUMHYECKHX SIBJICHUI;

I112 - g cnenblXx U CHaOOBUISIIAX
o0y4aromuxcs: c(hopMUPOBAHHOCTH
YMCHHS HCIIOJIb30BaTh penbedHO

TOUEYHYI0 cucteMy oOo3Hayenuii JI.
Bpaiins mist 3anucu XuMudeckux Gopmy;

1113 - chopMHUPOBAHHOCTD MPEICTABICHHIA:
O  MaTepuaJbHOM  E€JUHCTBE  MHpa,
3aKOHOMEPHOCTSIX M II03HABAEMOCTHU
SBJICHUHA MPHUPOJBI; O MeCTe M 3HAYEHUHU
XMMHHU B CHCTEME €CTECTBEHHBIX HAyK H €e
poiu B O0EcCleYeHUH  YCTOWYMBOIO
pa3BUTHS  YEIIOBEUECTBA: B  PEUICHHU
npo0JeM 3KOJIOTHYECKOM, SHepreTuyecKoi
U THIIEBOM 0e30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3JaHUU HOBBIX MaTEpUaoB,
HOBBIX HCTOYHUKOB SHEPTHUH, B
obecrieueHUN palMOHAILHOTO
TPUPOJIONIONB30BaHNSA, B (OPMHPOBAHUHU
MHUpPOBO33pEHUSI U  0Ommeld  KyJIbTyphI
YejloBeKa, a  TaKkKe  AKOJOTMYECKU
00OCHOBAaHHOTO OTHOLIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM Cpefe;

IIl14 BmageHne CHCTEMOHM XMMHMYECKHX
3HaHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIaraoIme MMOHSATUS
(TOTIOJTHUTENTFHO K  CHUCTEME  TOHATHA
0a30BOr0 ypOBHS) - U30TOIBI, OCHOBHOE U
BO30YKICHHOE COCTOSIHHE aTroMma,

ruOpuau3anyst ~ aTOMHBIX — OpOWTaieH,

xumugeckas cazp ("O" p "7 -CBA3B

KpaTHBIE CBSI3M), MOJISIPHAs KOHLEHTPALUs,
CTPYKTYpHas ¢bopmyna, U30Mepust
(cTpykTypHasi, reomeTpuueckas  (uuc-
TPAHC-U30MEpHsA), THUIBl  XMMHYECKHX




peakiuii  (roMo- W TETEpOTrCHHBIC,
oOpatumMble W HEOOpaTUMBIE), PaCTBOPHI

(ucTUHHBIE, IHMCHEPCHBIE  CHCTEMBI),
KPUCTAJNIOTHIPATHI, CTEIeHb
JMCCOLMANNY,  DJEKTPOJIN3,  KPEKHHT,
puUQOPMHUHT); Teopuu u 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33pPEHYECKHUE

3HaHUS, JIeKAl[MEe B OCHOBE IMOHHUMAHUS
HOPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX
SIBJICHUI, COBPEMEHHBIC IPE/ICTABICHUSI O
CTPOCHUM  BEIIECTBA  HA  aTOMHOM,
MOJICKYJSIPHOM W HaJIMOJEKYJSPHOM
YPOBHSIX; TNPEACTaBICHUS O MeXaHU3Max
XUMHUYECKUX peaKumit,
TEPMOJIMHAMMUYECKUX M  KHHETHUYECKHX
3aKOHOMEPHOCTSIX ~HMX MNPOTEKaHHSA, O
XMMHUYECKOM PABHOBECHM, JHUCIIEPCHBIX
cucreMax, (PaKTOJOTHUYECKUE CBEICHHUS O
CBOMCTBaxX, COCTaBe, IOJYYEHHH U
0€30I1aCHOM HCII0JIb30BaHUM Ba)KHEHIIINX
HEOPTraHMYECKUX U OPraHMYECKUX BEILECTB
B OBITY M MPaKTHUECKOW JeSATEIbHOCTH
YeNoBeKa; OONMX HAyYHBIX MPHHIUIAX
XMMHUYECKOI0 MPOU3BOJCTBA (Ha MpUMepe
MIPOM3BOJICTBA CEPHOM KHCJIOTHI, aMMHUAKa,
METaHoJ1a, epepaboTKU HePTH);

1115 c(OPMHPOBAHHOCTh YMEHUI
BBISIBIIATh  XApAaKTEPHBIC INPHU3HAKH U
B3aUMOCBSI3b U3Y4YEHHBIX MIOHATUH,

MNPUMCHATE COOTBCTCTBYIOIIME IMOHATHA
npu OIKMCAHUU CTPOCHHUA U CBOICTB
HCOPTaHUYCCKUX U OPraHUYCCKUX BCIICCTB
u ux npeBpameHI/Iﬁ; BBIABJIATH
B3aMMOCB3b XHUMHUYCCKUX 3HAHHUH C
MNOHATHUAMU W TMPCACTABJIICHUAMHU OPYTHUX
npeamMcToOB JJIA Ooiee OCO3HAaHHOI'O
IMOHUMAaHUd U  OOBSICHEHHS CYIITHOCTH

MaTCpUuaJIbHOTO CINHCTBA MHpa;
HUCIIOJB30BaTh CUCTEMHBIC XHUMHUYCCKHUEC
3HaHUA JJIA 00BSICHEHHS n

MPOTHO3UPOBAHUS  SBJICHUH, HMEIOUINX
€CTECTBEHHOHAYUYHYIO IPUPOAY;

1116 c(OPMHPOBAHHOCTH YMEHUI
UCIIOJIb30BaTh HAUMEHOBAHUS XUMHUYECKHX
COCIVHEHUN  MEXAYHApOIHOIO  COH3a
TEOPETHYECKON M MPUKIATHON XUMHUH U

TPUBHUAJIIBHBIC Ha3BaHUA BCIICCTB,
OTHOCAIIMUXCA K HU3YYCHHBIM KJlacCaM
OpTraHUYCCKUX n HCOPTaHUYCCKUX

COCIMHEHUH; HCIIONIB30BATh XMMHYECKYIO
CUMBOJMKY [UIS COCTaBICHHS (HOPMYI
HEOPraHWYEeCKHUX BEILECTB, MOJIEKYIAPHBIX




U CTPYKTYPHBIX (pa3BepHYTBHIX,
COKpAIIEHHBIX W  CKEJIETHBIX) (OopMyI

OpPraHWYEeCKUX  BEIIECTB;  COCTABIATH
YpaBHEHUSI  XUMHYECKHUX  PEaKkUUd U
PACKpBIBaTh UX CYIIHOCTh: OKHCIHMTEIHHO-
BOCCTAaHOBUTCIBbHBIX peaKqu/'I
IIOCPE/ICTBOM COCTABJICHUS 3JIEKTPOHHOTO
OaylaHca 3TUX peakUuii; peakuuil HOHHOI'O
oOMeHa IyTeM COCTaBJICHUS UX IOJHBIX U

COKpAIIEHHBIX HMOHHBIX ypaBHEHUI;
peakuuii TUPOJIN3a, peakuuii
KOMIUIEKCOOOpazoBanuss  (Ha  mpumepe
TUIPOKCOKOMILIIEKCOB [UHKA u
QTIOMHUHHUS); TIOATBEPKIATh XapaKTepHBIC
XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMHU IKCIICPUMEHTAMU U
3aMucAMU ypaBHEHUI XUMHYECKHUX
peaKuuii;

1117 c(hOpMHUPOBAHHOCTH YMEHUU

KJIacCu(UIUPOBATh  HEOPTaHUYECKHE |
OpraHMYECKHE BEUIECTBA MU XMMHUYECKHE
peakuuu,  CaMOCTOATEIbHO  BbIOMpaTh
OCHOBaHUs " KpUTEpUN Ui
KJIacCU(UKAUN U3Yy4aeMbIX XHMHUYECKUX
00BEKTOB; XapaKTepu30BaTb COCTaB MU
BaKHEHIIIHIE CBOICTBa BEILIECTB,
IIPUHAJIEKALINX K OIIpEACIEHHBIM
KJlaccaM U TpyIIaM COE€IUHEHHUH (IIpocThie
BELIECTBA, OKCHJBI, TUAPOKCUIBI, COJIU;
YII€BOIOPOABI, MPOCThIE APUPHI, CHUPTHI,
(eHOobI, anbJIeru/bl, KETOHbI, KApOOHOBbIE
KHUCIIOTBI,  CIIO)KHBIE  DQUPBI,  KHUPHI,
YTJI€BO/bI, AMUHBI, AaMUHOKHUCIIOTHI, OENKN);
IPUMEHSTh 3HaHMUSI O COCTAaBE U CBOMCTBax

BELIECCTB Ui JKCIEPUMEHTAIbHON
IIPOBEPKU TUIIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEN MIPOTEKAHUS

XUMUYECKUX PEAKUUN U IIPOTHO3UPOBAHUSA
BO3MOKHOCTEHN MX OCYIIECTBIICHNUS,

1118 c(hOpMHUPOBAHHOCTH YMEHUU
NOATBEPKAaTh HAa KOHKPETHBIX NPHMEpax
XapakTep  3aBHUCHMOCTH  PEaKIHOHHON
CHOCOOHOCTH OPraHMYECKUX COEIMHEHUM
OT KPAaTHOCTH M THUIA KOBAJCHTHOH CBS3U
("O "y "T-CBA3h ") prapvuOro BIMAHUSA
aTOMOB W TPYIIIl aTOMOB B MOJIEKYyJaX; a
TaKke OT OCOOCHHOCTEH peanu3anuu
pPAa3MUYHBIX ~ MEXaHW3MOB  MPOTEKAHHS
peaKLuii;

1119 c(hOpMUPOBAHHOCTH yYMEHUI
XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXXICHHOM




COCTOSSHUM) W HOHOB  XHUMHUYECKHUX
aneMeHToB 1 - 4 nepuozos [leprnoauueckoit
cuctembl JI.MA. MengeneeBa W uX
BAJICHTHbIE  BO3MOXXHOCTH,  HCIOJIb3Ys
noustus  "s", "p", '"d-anexrponHsbie"
opbuTanu, SHEPTreTUUYECKHE YPOBHU,;
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB  XMMHYECKHUX  JJIEMEHTOB U
oOpa3zyeMblX MMM  COCIMHEHUH  TIO

IIEPUOJIaM U Ipyniam;

I120 Biamenwe cucrteMOM 3HAHUH O
METOJIaX HAyYHOTO IIO3HAHUS SIBICHHIA
HPUPOJIbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKaX © YMEHUSMHU MPUMCHITH O3THU
3HAHUS npu 9KCIECPUMEHTATIBHOM
HCCIIENOBAHUN BEIECTB U IS OOBICHEHUS
XAMHYECKHUX SBICHUM, UMEIOIHUX MECTO B
NPUPOJIC  TPAKTUYECKOW  ACSITEIHbHOCTU
YyeJIoBeKa M B ITIOBCEIHEBHOM KHU3HU,

1121 c(OPMHPOBAHHOCTH YMEHUH
OPOBOAMTHL pacueTbl MO XHUMHYECKUM
dbopMylaM ¥ YPaBHCHHSIM XUMHYCCKHX
peakuuil ¢ HUCHOJB30BaHUEM (PUINYECKUX
BEITUYUH (maccsl, obbemMa  Ta3oB,
KOJIMUECTBA BEIIECTBA), XapaKTEPU3YIOIINX
BEIIECTBA C KOJUYCCTBEHHOH CTOPOHBI:
pacueTsl MO HAXOXICHUIO XUMHUYECKOU
GopMyIsIBI  BEMIECTBA; PacdyeThl  MacChl
(oObemMa, KOJIMUYecTBa BEIECTBA) MPOAYKTA
peaKInu, €CIIA OJTHO U3 UCXOTHBIX BEIICCTB
JaHO B BHJIE PAcTBOpa C OMpeAeNeHHOM
MacCOBOM J0JIE paCTBOPEHHOI'O BEHIECTBA
WIK JTaHO B M30bITKE (MMEET MPHUMECH);
pacyeTsl MacCOBOW WJIM OOBEMHOW J10JIU
BBIXOJIa TMPOMYKTa pEaKlMu; PacyeThl
TerIoBoro 3¢ ¢dexra peakiuii, 00HEMHBIX
OTHONICHUH Ta30B;

1122 c(OpMHUPOBAHHOCTh YMEHUI
MIPOTHO3UPOBATH, aHAJIM3UPOBATh u
OIICHMBATh C TO3HUIHI JKOJOTHYECKOMH
0e30IMacCHOCTH TOCIIEACTBUS OBITOBOH M
MPOU3BOACTBEHHOMN JIeSATCILHOCTH
YeNOBeKa, CBA3aHHOW C MepepadoTKon
BEIIIECTB;  HMCIIOJb30BaTh  IOJYyYECHHBIE
3HAHUS  JJI4  TOPUHATUS ~ TPaMOTHBIX
pereHuit npobem B CUTYyalHsIX,
CBSI3aHHBIX C XHMHUEH;

1123 c(hOpMUPOBAHHOCTH yMEHUH
CaMOCTOATEIIbBHO IJIaHUPOBATH )41
NPOBOJIUTh  XMMHUYECKHH  OKCIIEPHUMEHT
(momyuenue 51 H3y4YeHHE CBONCTB
HEOPraHMYECKUX " OpPraHUYeCcKUX




BEIIIECTB, Ka4eCTBEHHBIC peakiuu
YIJIEBOAOPOAOB  PA3IMYHBIX KJIACCOB U
KHCJIOPOJICOICPIKAIINX OpPraHUYECKUX
BEIIECTB, PEIICHUE OSKCIEPUMEHTAIBHBIX
3aj1a4 10 Paclio3HABAaHHIO HEOPTaHUYECKUX
U OPraHUYECKHUX BELIECTB) C COOIIOICHUEM
mpaBui  0e€30macHOro  oOpaiieHus ¢

BELIECTBAMHU U 71a00paTOPHBIM
obopynoBanueM, (GOPMYIHPOBATH  LEIH
UCCIIEIOBaHMU, IPEIOCTABIATh B
pa3IUYHON dopme PE3YJIBTaThI
IKCIIEPUMEHTA, aHAJIN3UPOBATh u
OLICHUBATh UX JOCTOBEPHOCTb;

1124 c(OpMHPOBAHHOCTH YMEHUH

OCYLIECTBJISATh 1I€JICHAIIPABICHHBIN TOUCK
XUMUYECKOW HWH(OpMAIMU B Pa3IMYHBIX
UCTOYHUKAX (Hay4yHass W ydeOHO-Hay4dHas
JuTeparypa, CpeAcTBa MacCOBOM
uHpopManuu, cetb MHTEpHET u npyrue),
KPUTUYECKH aHAJU3UPOBATh XUMHUYECKYIO
uHopmaruto, TmepepadaTbiBaTh €€ |
HCIIOJIB30BaTh B COOTBETCTBHU C
MOCTaBIICHHOM yueOHOM 3a/1aueii;

1125 c(hOpPMHUPOBAHHOCTH YMEHU I
OCO3HABaTh OIIACHOCTh BO3JEHUCTBUSA HA
JKUBBIC OpraHU3MBbI ONpEAEICHHBIX
BEILECTB, IIOHMMAasl CMBICI [OKa3aTemns
MPEAEIbHON JONYCTUMOM KOHIEHTPALIMH, 1
MOSICHSTH ~ HAa  TpUMEpax  CIOCOOBI
YMEHBIIEHUST U  TNPEJAOTBPAIICHUS  HX
BPEIHOIO  BO3JICUCTBHUS HA  OPraHU3M
YEJI0BEKa.




5. PEKOMEH/JIAIIMHA 11O PEAJIMBALIUU JUCHUIIJINHBI 151 UTHBAJIM10OB
N Jii1y C OrPAHUYEHHBIMHU BO3MOXKHOCTAMMU 310POBbS

5.1. Haainumre cOOTBETCTBYIONIUX YCJIOBHH peajin3anuu

I[HH O6yanOIHHXC$I M3 4YuClla HUHBAJIWJAOB MU JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU
3I0POBbSl HAa OCHOBAaHMHM MUCHBMEHHOTO 3asBJICHUS JUCHUIUIMHA pEAM3yeTcsi C Y4YeTOM
0COOEHHOCTEH TMCUXO(PHU3UUECKOTO0 PA3BUTHSA, HHIUBUAYAIBHBIX BO3MOXKHOCTEH W COCTOSIHHS
3I0pOBBs (Hajiee — MHAUBUIYATBbHBIX ocoOeHHOcTel). Ob0ecneunBaeTcs cOOI0/IEHUE CIETYIOIINUX
COOTBCTCTBYIOIHUX YCHOBHfIZ HCIIOJIb30BAHUC CIICHUAIBHBIX TCXHUYCCKUX CPCIACTB O6y‘-ICHI/ISI
KOJUIEKTUBHOTO W  WHIUBUAYAJIbHOTO IIOJIb30BAHMS, TMPEAOCTABICHHUE YCIYI AacCHUCTEHTa
(TTOMOIIIHUKA), OKAa3bIBAIOIIETO TaKOMy OOydaromeMycss HEOOXOJUMYI0 TEXHHUYECKYIO IMOMOIIb,
oOecrnieyeHre 10CTyna B 37aHKs M TOMEIIEHUS, T/Ie IPOXOIUT yueOHbIH Mpoliecc, Apyrue yCIoBus,
0€3 KOTOPBIX HEBO3MOYKHO WJIM 3aTPYJHEHO 00YUYECHHUE 110 AUCIUILTHHE.

5.2. O6ecneyenue cod101eHUA 00IIUX TPeOOBAHM I

Ha ocHOBaHMM IMCBMEHHOTO 3asBJIECHUS OOydaromerocs oOecreuuBaeTcsi COONIOJICHNE
CIEAYIOIIUX OOIMX TPeOOBaHUM: MPOBEJICHUE 3aHATUHN VISl CTYICHTOB-MHBAIMIOB M U3 YUCIIA JIUI
C OTpaHUYEHHBIMUA BO3MOKHOCTSIMU 370POBbSI B OJJHOM ayJUTOPUH COBMECTHO C OOY4YarOIINMHUCH,
HE MMEIOUIMMH OTPaHUYEHHBIX BO3MOKHOCTEH 3/I0pOBBS, €CIIM ITO HE CO3JAeT TPYAHOCTEH s
00yYaloUIMXCs; MPUCYTCTBUE B ayJUTOPHHM ACCUCTEHTa (aCCHCTEHTOB), OKAa3bIBAIOUIETO (MX)
oOydaromuMcsi HEOoOXOJUMYI0 TEXHUYECKYIO IIOMOILIb C YYETOM HUX HHJIUMBUIYaJIbHBIX
OCOOCHHOCTE Ha OCHOBAaHMM TIMCHBMEHHOTO 3asBJICHUS; IMOJH30BAHHE HEOOXOIUMBIMU
06y‘~IaIOHII/IMC$I TEXHUYCCKUMH CPEACTBAMU C YUCTOM UX MHAUBHUAYAJIbHBIX 0COOEHHOCTE.

5.3. [oBeaenue wuHpopManuum 10 CBeJAeHHS] OOYYAKOIIMXCS € OrPAHMYEHHBIMHU
BO3MOKHOCTAMM 310POBbS B 1O0CTYIIHOM I HUX (hopme

Bce nokanbHble HOpMaTuBHBIE M pacniopsauTenbhble akTel JIPTU ®I'BOY BO «AI'TY»
WIN TOJOBHOTO By3a IO BOIPOCAM, KacaroIMMCsi 00pa30BaTeNbHON JEsTEIbHOCTH, JOBOJAATCS 10
CBEJICHMSI OOYYaromMXCs C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[I0pOBBSl B JOCTYIHOM ISl HHUX

dopwme.

5.4. Peaqu3anusi yBeJMYCHHS TNPONOIKHTEJIbHOCTH NPOXOKICHUSI NPOMEKYTOYHOM
aTTecTallMd MO0 OTHOUIEHUIO K YCTAHOBJIEHHOH NPOJOJIKHTEJNbHOCTH VI 00y4yarommxcsi ¢
OrPaHUYCHHBIMH BO3MOKHOCTSIMH 310POBbS

HpOI[OJDKI/ITCJ'IBHOCTI) MIPOXOKIACHUA HpOMe)KYTOHHOﬁ aTTeCcTallu II0 OTHOIIICHHIO K
YCTAaHOBJIEHHONW  NPOJOJDKUTEIBHOCTH  YBEIMYMBAETCA [0  IUCBMEHHOMY  3asBJICHUIO
oOyJaromerocsi ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI; MPOJODKUTEIBLHOCTh JK3aMEHa U
(unm) 3a4era, MPOBOAMMOrO B MUCHMEHHOW (hopme, yBenmuuuBaeTcsi He MeHee yeM Ha 0,5 uaca;
MIPOJIOJDKUTENIHOCTh TIOJITOTOBKM OOYYaroImIerocss K OTBETY Ha JK3aMeHe W (Wwiu) 3adere /
T depeHIIMPOBaHHOM 3a4eTe, MPOBOJUMBIX B yCTHOH Qopme, — He MeHee yeM Ha 0,5 dHaca;
MPOJOHKUTEILHOCTh OTBETA 00yYaloUIerocsi Mpu yCTHOM OTBETE yBeIMYHMBaeTcs He Ooljiee ueM Ha
0,5 gaca.



6. OBPA3OBATEJIbHBIE TEXHOJIOI'MHA. AKTUBHBIE U HHTEPAKTUBHBIE
®OPMBI ITPOBEJAEHUSA 3AHATUU

JlucuuIulnHa peanu3yercss B PAaMKaxX KOMIIETEHTHOCTHOW MoJenu oOydyeHHs, KOTopas
OTHOCHUTCSI K MOJEJISIM aKTUBHBIM, TaK Kak IIpernojaBaTeiib U 00y4aroluiics BbICTYNAOT PaBHBIMHU
cyObekTaMu y4eOHOro mpolecca, UMEIOT CBOU 3a7jaudl U OTBETCTBEHHOCTh, HO OObEANHEHB! €INHON
oOpazoBarenpHOM wnenbto. IlomoOHast oOpa3oBarenbHas MOJENIb IPEIIONaraeT MCIOIb30BaHUE
00pa30BaTENbHBIX TEXHOJIOTUN C MPUMEHEHUEM AKTUBHBIX U MHTEPAKTUBHBIX (OPM IPOBEAECHUS
3aHATUN.

3ajauaMy aKTUBHBIX M MHTEPAKTUBHBIX (DOPM IpOBECHUS 3aHATUI SBIISIOTCA:

—  aKTHUBM3AlMs I03HABATEIbHOW U MBICIUTEIBLHON JEATEIBHOCTH CTYIEHTOB;

—  YCBOEHHE CTyJI€HTaMU y4yeOHOro MaTepualia B KaueCTBE aKTUBHBIX YYaCTHHUKOB;

—  pa3BUTHUE HABBIKOB pe(IICKCUH, aHAJIN3a U KPUTHUECKOTO MBILICHHUS;

—  yCWIEHHME MOTHBALMU K U3YYEHUIO AUCLHUIUIMHBI U O0YUYEHUIO B IIEJIOM;

—  cozfaHue OiaronpusTHOM arMoc(epbl Ha 3aHATUM;

—  pa3BUTHE KOMMYHUKATHBHBIX KOMIIETCHIIUN Y CTYACHTOB;

—  pa3sBUTUE HABBIKOB BJAJEHUS COBPEMEHHBIMM TEXHUYECKUMHU  CPEICTBAMH U
TEXHOJIOTUSIMH 00paboTKH HHPOpMALINY;

—  (¢opmHpoBaHUE U Pa3BUTHE CHOCOOHOCTH CAMOCTOSTENBHO HAaXOAWTh WH(GOpPMALUI0 U
OIIPEACIIATh YPOBEHD €€ JJOCTOBEPHOCTH;

—  HCIIOJIb30BAaHHE 3JEKTPOHHBIX (OpM, OOECIEUMBAIONINX YETKOE YIPaBIICHHE Y4COHBIM
IIPOLIECCOM, TIOBBIIIEHHE OOBEKTUBHOCTH OLIEHKU PE3YyJIbTaTOB 00yUYEHHUS CTYIEHTOB;

—  npubmkeHue yd4eOHOro mpoluecca K  YCIOBUAM  Oyaymed mnpodeccHoHalbHON
JESATEIBHOCTH.

Taxum o0pa3oM, akTUBHOE U MHTEPAKTUBHOE OOy4Y€HHE MO3BOJISET peuiaTh OJHOBPEMEHHO
HECKOJIBKO 3aJa4, TJIABHOM M3 KOTOPBIX SABJIAETCS Pa3BUTHE KOMMYHMKAaTUBHBIX YMEHUH U
HaBbIKOB. JlaHHOe O0O0y4YeHHE IOMOraeT YCTAHOBJIEHHIO SMOLMOHAIBHBIX KOHTAaKTOB MEXKIY
y4yaluMucs, o0ecrieunBaeT BOCIIUTATEIbHYIO 3aJlauy, MOCKOJbKY MpuydyaeT paboTaTh B KOMaHJE,
IPUCITYIINBATLCS K MHEHHIO CBOMX TOBapHILEH, 00eCeunBaeT BHICOKYI0 MOTHBAIUIO, IPOYHOCTh
3HaHUH, TBOPYECTBO MU (PaHTa3UI0, KOMMYHUKAOEIbHOCTh, AKTUBHYIO >KM3HEHHYIO IO3UIHIO,
LEHHOCTh  MHAMBHUIYAJbHOCTH, CBOOOJY  CaMOBBIPD@XKEHHS, AaKUEHT Ha JIeATEIbHOCTb,
B3aMMOYB)XEHUE U JEMOKPATUYHOCTb. VICHOJb30BaHHWE AKTUBHBIX U WHTEPAKTHBHBIX (opM B
nporuecce 00y4eHus, Kak MOKa3blBaeT MPaKTHKa, CHUMAET HEPBHYIO HAarpy3Ky oOy4arouiuxcs, 1aeT
BO3MOXHOCTh MEHATh (POPMBI MX JEATEIbHOCTH, MEPEeKoYaTh BHUMAaHHE Ha Y3JOBbIE BOIPOCHI
TeMbl 3aHATHH. [Ipy mnpoBeneHWH 3aHATUN IUTAHHUPYETCS HCIOJIb30BaTh TaKUE AaKTUBHBIE U
UHTEpaKTHBHbBIE (POPMBI, KaK MPUMEHEHHE IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, B TOM YHCIIE
YTEHHUE TPAJUIUOHHBIX JIEKIUN C MYJIbTUMEIUNHBIMH MPE3EHTALUSIMU; YTEHUE MHTEPAKTUBHBIX U
poOJIEeMHBIX JIEKIUH; TPOBEICHHE IPYMIIOBBIX JUCKYCCHIA, JI€IOBBIX M POJIEBBIX UTP; OpraHU3alus
pa300pOB KOHKPETHBIX CUTYAIUil U Ap.



IIpuaoxenne 1

TemaTu4yeckuii U1aH U cofepkaHue o0meodpasoBaTebHOi yueOHoH AucuunanHbl OYIL07.Y «Xumusa» s 3a04H0ii (popMbl 00yUeHHst

HaumenoBanue Coaepixanue yueOHOro MaTepuaJa, JJabopaTopHblie padoThl M NPAKTHYECKHE 3aHATHSA, O0bem yacoB
pa3aesioB U TeM caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs
1 2 3
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XUMHUM.
Tema 1.1. JleknuonHoe 3aHgaTHE -
IlIpeomem Cooeporcanue yueonoco mamepuana: llpenmer u 3HaYeHUE OPraHUYECKOW XWMHUHU, IPEICTABICHUE O
OP2AHUYECKOU XumMuu. | MHOrooOpa3uy OpraHMYeCKUX COEAMHEHUH. DIEKTPOHHOE CTPOEHHE aToOMa YIJIepoja: OCHOBHOE U
Teopusa cmpoenusn BO30Y)XJICHHOE COCTOSIHHMA. BasieHTHbIE BO3MOXKHOCTM aToMa yriepojaa. XWMHYECKas CBs3b B
op2anuuecKux OpPraHMYECKUX COENMHEHUsX. Tumbl THOpUAM3alMM aToMa yriepojaa. MexaHu3Mbl 00pa3oBaHUs
COeOuHenHuil KOBAJEHTHOM CBSI3M (OOMEHHBIH M JOHOPHO-aKUENTOpHBINH). Tumbl nNepeKpbIBaHUS aTOMHBIX
A.M. Bymneposa opbutaneii: o- U m-cBsi3u. OauHapHas, OBOMHAs M TpoiHas cBsi3b. COocOObI pa3pbiBa CBs3EH B

MOJIEKYJIax OpraHuveckux BemecTB. [loHsTHEe 0 CBOOOAHOM panukane, Hykieoduie uaaeKkTpodue.
Teopust crpoeHust opraHudeckux coeauHeHuil A.M. ByriepoBa M ee COBpeMEHHOE pa3BUTHE —
CTPYKTYpHasi TEOPHsI OPraHMYECKMX COEAMHEHWH. 3HAaYeHHWe TEOPHH CTPOCHUS OpPTaHUYeCKUX
coerHeHuil. MoJekyssipHble U CTPYKTYpHbIe (Gopmyiibl. CTPYyKTYpHBIE (OPMYIIbIpAa3IMUHbIX BUJOB:
pa3BepHyTas, COKpalleHHas, ckenetHas.  M3omepus. Buael  u3omepum:  CTpyKTypHasd,
IPOCTPaHCTBEHHAsI. DJIEKTPOHHBIE 3P (EKTHI B MOJIEKYJIaX OpraHMYeCKUX CoeqUHEHNH. HIyKTUBHBIHI
u Me3oMepHbIil dQdexTrl. [Ipencrapnenne o KiaccupuKamuyu OpraHMYEcKuX BemiecTB. IloHsTHE O
¢ynkunoHanbHOM rpymnme. ['omonorus. I'omonormdeckue psaasl. HomeHknatypa oOpraHMYecKUX
COeIMHEHUHN (cucTeMaTHYecKass M TpHUBUAIbHble Ha3BaHUsA). OCOOEHHOCTH M KiaccUUKaIus
OpraHn4eckux peakiuii. OKUCINTEeIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B OPTaHUYECKON XUMHH.

JlaGopaTropHoe 3aHsITHE -

CamocrositeibHass padora 4

Pa3nen 2. YriieBoaopoasl.




HaunumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasia, JJadoparopHbie padoThl U NPAKTHYECKUE 3aHATHS,
caMoCTosiTeJIbHAsI padoTa 00y4arIMuXCs

O0beM yacoB

1

2

Tema 2.1.
Ilpeoenvnuie
271€6000p00bl —
aIKanbl,
UYUKTOAIKAHDL.

JlekimoHHOE 3aHATHE

Cooepotcanue yyebHoco mamepuana: AnKaHbl. ['oMoIOrHYeckuil psi ankaHoB, oOmas Qopmyia,
HOMEHKJIaTypa ¥ H30Mepus. DIEKTPOHHOE M INPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKY] AJIKaHOB, SP
ruOpuan3anys aTOMHBIX oOpOuTanel yriepona, ©-cBsi3b. Kougopmepwi. Pusmyeckne cBOHCTBa
QIKaHOB. XMMHUYECKHE CBOMCTBA aJKAHOB: PEAKIUH 3aMEIICHUS, W30MEpPU3allUH, ACTHIPUPOBAHUS,
LUKJIN3AIHH, TIPOJIN3a, KPEKUHTa, TOPCHUSI.

Haxoxnenne B mpupone. CrnocoObl MOMydeHUS W NpUMEHeHHe ankaHoB. Llukmoankanel. OOmas
dopmyna, HoMeHKIIaTypa W u3oMepus. OCOOCHHOCTH CTPOCHHS M XHUMHYECKHX CBOHCTB MajbIX
(uMkIOnponaH, HMUKIO0YTaH) M OOBIYHBIX (LMKJIONEHTaH, IIUKIOreKCaH) LMKIoanKkaHoB. CrocoObl

MOJIYYCHHA U ITPUMCHCHHNEC TUKJIOAJIKAHOB.

JlaGopaTropHoe 3aHsiTHE

CamocrosiTejibHas padoTa

Tema 2.2.
Henpeoenvnoie
Y21e6000poobi:

QjIKeHbl, AIKAOUEHbl,
Q/IKUHbL

JlekKnnnonHoe 3aHATHE

Cooeporcanue yuebHoeo mamepuana: Ankenbl. ['oMomoruueckuit psj ajkeHOB, oOmas (opmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKEHOB, spz-m6pnnmaum
aTOMHBIX opOuTaneil yriepoja, 6- U 7-cBsi3u. CTpyKTypHas M reoMmerpuueckas (yuc-mpawc-)
nzomepus. Puznueckue CBOWCTBA AJIKEHOB. XWMHUYECKHE CBOMCTBA: PEAKUUU IPHUCOEIUHEHUS,
3aMeIlEeHUs] B O-TIOJIO’KEHUE NPHU JIBOMHOW CBS3U, MOJIMMEPHU3ALUN U OKUCIeHus. [Ipedcmasnenue o
Mexauuzme peaxyuu nekmpogunvrozo npucoeourenus. llpaBuno MapkoBHUKOBa. KadecTBeHHbIE
peakuMu Ha JABOWHYH CBs3b. CHOCOOBI MOMY4YeHHMs] M MPUMEHEHUE aJKEHOB. AJIKaJIUEHBI.
Knaccudukaiys ankaaneHoB (CONPsDKCHHbBIC, W30JIUPOBAaHHbIC, Kymyauposanuvle). OcOOCHHOCTH
AIIEKTPOHHOTO CTPOCHUSI M XMMUYECKHX CBOWMCTB CONPSDKEHHBIX JTHEHOB, 1,2- u 1,4-mpucoenuHeHue.
[Tonumepu3aryst conpspKeHHBIX AUeHOB. CIOCOOB! MOMYyYeHHU U MPUMEHEHHE aJKaJWeHOB. AJKHHBI.
['omonoruyeckuii psAx aakuHOB, oOmas (Gopmyiia, HOMEHKJIATypa M H30MepUs. DJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKWHOB, SP-TMOpHUIM3AIMs AJIEKTPOHHBIX OpOuTaneil aroma
yraepona. duznueckne CBOWCTBA AJIKWHOB. XHMHYECKHE CBOMCTBA: PEAKIHMM IPUCOEAVHEHMS,
JUMEpU3allM U TpUMEpPU3AlMK, OKUCIEHHs. KUCIOTHBIE CBOICTBA alKMHOB, MMEIOIINUX KOHIIEBYIO
TpolHYyI0 CBsi3b. KauecTBeHHBIE peakluu Ha TPOWHYIO CBA3b. CrocoObl MOJMyuyeHUs U IMPUMEHEHHE
AJIKUHOB.

JlaGoparopHoe 3aHsiTHE

CamocrosiTeibHasg paGora




HaunumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasia, JJadoparopHbie padoThl U NPAKTHYECKUE 3aHATHS,
caMoCTosiTeJIbHAsI padoTa 00y4arIMuXCs

O0beM yacoB

1 2 3

Tema 2.3. JlekniuoHHOe 3aHsITHE -
Apomamuueckue Cooepoicanue yuebHo2o mamepuana: ApoMaTUYecKue yriieBoAopoibl. ['oMooruyeckuit psja apeHos,
271€6000p00bl obmras popmyiia, HOMEHKIATYpa U H30MEPUs. DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI
(apenwt). Ilpupoonvie | Genzona. Ilpasuno apomamuynocmu, npumepsi apomamuyeckux coeounenuu. dOusnyeckue cBoWcTBa
UCMOYHUKU apeHoB. XMMHUYECKHE CBOMCTBA OEH30J1a M €rOTOMOJIOTOB: PEAKIIMU 3aMEIIeHUs B OEH30JIbHOM KOJIbIIE
Y21ee000p0006 u ux | U YrieBOJOPOIAHOM paauKaie, peakluud MPUCOEAUHEHUs, OKUCIEHHE TOMOJIOroB OeH3ona. Peaxkyuu
nepepadoomka. anekmpogunvroco 3ameujenus. Ilpencrapnenne 00 OPUEHTHPYIOUIEM JCHCTBHHM 3aMECTHTENICH B
OCH30JILHOM KOJIbLIE Ha MTPUMEPE ANKWIbHBIX PAJUKAIOB, KapOOKCUIBLHOU, THIPOKCHIIbHBIN, aMUHO- U
HUTPOTPYII, aTOMOB TaJoreHoB. OCOOEHHOCTH XMMHYECKHX CBOWCTB crupoia. [lomumepusarius
ctupona. CrocoObl MONlydyeHUss M MPUMEHEHUE apOMAaTHYECKUX YrieBoaopoioB. [Ipupomnslii ras.
[TorrytHeie HedTsHbIe Ta3bl. HedTh m €€ mpomcxoxaenue. KameHHBIH yroiab W HPOAYKTHI €ro
nepepabotku. CrocoObl mepepadoTku HePTU: MEePeroHKa, KPEKUHT (TePMUYECKUH, KaTaTUTHUECKUIA),
pudopmunr, upoiau3. [IpomykTel niepepaboTKkn HEPTH, WX NPUMEHECHHE B TPOMBIIUICHHOCTH H B

ObITy. ['eHeTHYeCKas CBSI3b MKy PA3TUYHBIMU KJIaCCaMU YTII€BOJJOPOJIOB.
JlabopaTropHoe 3aHsTHE 2
CamocrosiTesibHas padoTa 4

Pa3znen 3. Kuciaopoacoaep:kamme oprannyeckne coeTHHEHHSI.




HaunumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasia, JJadoparopHbie padoThl U NPAKTHYECKUE 3aHATHS,
caMoCTosiTeJIbHAsI padoTa 00y4arIMuXCs

O0beM yacoB

1

2

Tema 3.1.
Cnupmut. @enon.

JlekunonHoe 3ansitue

Cooeporcanue yuebnoco mamepuana: llpenenbHbie oqHOaTOMHBIE cUpThl. CTpoeHHe Mojekysd (Ha
IpuMepe MeTaHoJa U 3TaHoina). ['omonoruueckuii psia, odmas dopMmyia, H30Mepus, HOMEHKIATypa U
kinaccupukanus cnuproB. Pusndeckue cBolcTBa cnupToB. BogopoaHas cBsA3b. XUMHUYECKHE
CBOMCTBA: pCaknuu 3aMCIICHUsA, ACruapaTalivii, OKHUCJIICHUA, B3aI/IMOI[€I\/JICTBI/I€ C OPraHU4YCCKHMHU H
HEOpraHMuecKuMH kucioramu. KauecTBeHHas peakiys Ha oHOaTOMHbIE cClIUPThl. Dusnonoruyeckoe
JefiCTBHE ATaHOJa W MeETaHoja Ha opraHu3M uenoBeka. CrnocoObl NOJyuyeHUs U IPUMEHEHUE
OJIHOATOMHBIX cniupToB. [IpocThie 3¢upsl, HOMeHKIaTypa U n3omepus. OcoOeHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOMCTB. MHOroaToMHBIC CIIUPTHI: OTUJICHITIMKOJb W TJIMLUCPHH. dusnyeckue u
XMMHUYECKHECBOMCTBA: peaKUH 3aMELEHHs], B3aUMOIEHCTBIE C OPraHUYECKMMHU U HEOPTaHUYECKUMHU
KHCJIIOTaMM, Ka4CCTBCHHAA pPCaKIHdA Ha MHOI'OATOMHBIC CIIUPTHI. duznonornyeckoe I[CﬁCTBHG Ha
opranusM yesnoBeka. CriocoObINOTy4YeHUs: U IPUMEHEHHE MHOI0aTOMHBIX criupToB. deHon. CtpoeHue
MOJIEKYJIbl, B3AMMHOCBIIMSHUE THUAPOKCOTPYIIIBI M OCH30JIBHOTO siyipa. Pu3nueckue cBoiicTBa (heHoa.
Oco0eHHOCTH XUMHUYECKUX CBOMCTB (eHosa. KadecTBeHHble peakuuu Ha (GeHod. TOKCHYHOCTb
¢denona. CriocoObl oryyeHus U npuMeHenue gpexomna. denondopmanpaeruaHas CMoa.

JlabopaTopHoe 3aHsiTHE

CamocrosiTejibHas padoTa

Tema 3.2.
Kapoonunvnuie
coeounenus:
anvoecuovl U KemoHol.
Kapoonoswvie
Kkuciaomol. Cnoscnole
aghupuol. JKupot.

JleknuonHoe 3ansiTue

Cooepocanue  yuebnoeo mamepuana: KapOOHUTBHBIE COCAMHEHHS: QJIbJECTUIBI W  KETOHBI.
DJEeKTpPOHHOE CTpOeHHe KapOOHMIIBHOM TIpymmbl. ['oMoormdeckue psijibl ajabAerHJIOB M KETOHOB,
obmass Qgopmyna, u3oMepuss W HOMEHKIaTypa. Du3nveckne CBOWCTBA abJETHIIOB M KETOHOB.
XVUMHYECKHE CBOWCTBA AallbJIETHIOB M KETOHOB (peakiuu mnpucoequHeHus). [Ipeocmasnenue o
MexaHusme peakyuil HyK1eo@puivHoco npucoedunenus. OKUCIEHHE aAbJETHUIOB, KauyeCTBEHHBIC
peakuuu anpaeruioB. CriocoObl MoydyeHust ¥ MPUMEHEHHE ajibJIerHJI0B M KeTOHOB. OJJHOOCHOBHBIE
npefenbHble  KapOOHOBBIE KHUCIOTHI. (OCOOCHHOCTH CTPOSHHSI MOJEKYJIT KapOOHOBBIX KHCIOT.
N3omepust 1 HOMeHKIaTypa. dusnueckue CBOWCTBA, BOJOPOJIHBIE CBS3U. XHUMHUYECKHE CBOMCTBA:
KHCJIOTHBIE CBOMCTBA, pPeaKIHs JITepH(PHUKANNN, PEAKIMH C YJ4aCTHEM YTIIEBOJOPOIHOTO pajJHKaa.
[TonsiTe 0 TPOM3BOAHBIX KAPOOHOBBIX KUCIOT: CIOXKHBIE S(DUPBI, aHUOPUObL, 2AN02EHAHSUOPUODL,
amuowl, Humpuasl. OCOOEHHOCTH CBOMCTB MypaBbUHOWKHUCIOTH. MHOroo0pa3ue KapOOHOBBIX KUCIOT.
OcoOeHHOCTH CBOMCTB HENpPeAETbHBIX HAPOMATHUYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KHCIIOT,
THJIPOKCUKApOOHOBBIX KWJIOT. [lpeicraBuTeny BBICIIMX KAapOOHOBBIX KHCJIOT: CTEapuHOBAas,




HaunumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasia, JJadoparopHbie padoThl U NPAKTHYECKUE 3aHATHS,
caMoCTosiTeJIbHAsI padoTa 00y4arIMuXCs

O0beM yacoB

1

2

NaJIbMUTUHOBAS, OJIEUHOBAS, JIUHOE6AA, TUHONEHO08aAs KUCIOThl. CIOCOOBI MOJIy4eHUsl U IPUMEHEHUE
KapOOHOBBIX KucHOT. Cioxuble 3Qupbl. ['omonmormyeckuit psg, obmas ¢opmyna, H3OMepus U
HOMEHKJIaTypa. JKupsl: crpoeHue, pu3ndeckne u XUMUYECKUE CBOMCTBA KUPOB: TUAPOJIU3B KUCION U
nienouHoit cpenax. OCOOEHHOCTH CBOWCTB KHPOB, COAEPXKAIIUX OCTATKU HEIMpPeAeTIbHBIX >KUPHBIX
KucinoT. JKupel B npupone. MplId Kak CONM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JCHCTBUE.
Ionamue o cunmemuueckux morowux cpeocmaax(CMC).

JlaboparopHoe 3aHsiTHE

CamocrosiTejibHas padoTa

Tema 3.3.
Yeneeoowt

JlekKnnnonHoe 3aHATHE

Cooeporcanue yuebnoeo mamepuana: O01Ias XapaKTepUCTHKaA yriaeBoaoB. Kinaccudukaius yrieBoaoB
(MOHO-, M- M mosucaxapuisl). MoHocaxapuIbl: IJIOKO3a, (GpPyKTO3a, pubo3a, Trajlakrosa,
nezokcupubo3a. dusznueckue CBOWCTBa U HaxoxaeHue B mnpupoae. dorocunres. Onmuueckas
usomepus. Konvuamo-yennas maymomepusi Ha npumepe MOaeKyIvl 2I0K03bl, Npoekyuu Xeyopca, a- u
p-anomepwl 2n10Kk03b1. XUMUYECKUE CBOMCTBA IITFOKO3bI: C YUaCTUEM CIIMPTOBBIX U AJIbJIETHITHOUTPYIIIL,
CIMPTOBOE M MOJIOYHOKHUCIOE OpoKeHHe TioKO3bl. IIpuMeHeHHe TJII0KO3bl, €€ 3HauyeHHe B
KU3HEJEATENIbHOCTH opraHu3ma. Jlucaxapuipl: caxapos3a, MabTo3a U JakTo3a. BoccranaBnuparomnime
Y HEBOCCTAaHABIMBarOIIMe nucaxapuasl. ['maponus caxapossl. HaxoxaeHneB npupoae U NpUMEHEHUE.
[Tonucaxapuapl: Kpaxmai, IIMKOTeH M Ieitono3a. CTpoeHne MakpoMoJIeKyJl Kpaxmaina, TIIMKOTeHa 1
uesnono3sl. dusmyeckne CBOMCTBA KpaxMmana M IIEJUTI0JIO3bl. XMMHUYECKHME CBOMCTBA Kpaxmana
(Tuaponu3, KaueCTBEHHAs PEAKITUS ¢ 0/I0M). XUMHUYECKUE CBOMCTBA IEIJITI0N03bI (THAPOIIN3, PEaKIIUs
nojy4eHue 3¢pupos nenntono3sl). [loHsaTHe 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a,alleTaTHBIH LIEIK).

JlabopaTopHoe 3aHsiTHE

CamocrosiTeibHas padora

Pa3nen 4. A3oTcoaep:kainiue opranHnyecKue coeIMHeHusl.




HaunumenoBanue
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O0beM yacoB

1

2

Tema 4.1.
Amunoi.
Amunoxuciomol.
Benku.

JlekniuoHHOe 3aHsITHE

Cooepoicanue  yuebHo2o mamepuana: AMHHBI — OpraHudeckue TMPOU3BOAHBIC AaMMMAKA.
Knaccudukanus aMuHOB: anndaTudecKue U apoOMaTUYECKUE; IEPBUYHBIC, BTOPUYHBIC U TPETUYHBIC.
Crpoenue Moinekyn, obmas ¢opmymna, u30oMepusi, HOMEHKJIaTypa U (U3MYECKHE CBOWCTBA.
XVUMHUYECKOE CBOMCTBA ann(paTUYECKHX aMUHOB: OCHOBHBIC CBOWCTBA, AIKWJIMPOBAHHE, PEAKIIUU C
a30TUCTOM KUCHA0TON.COou anKuiIaMMOHUS. AHWINH — IPEACTaBUTENb AMUHOB apOMAaTHUECKOr0 psijia.
Crpoenue aHmnvHa. B3aumHoe BiMSHHE Ipynn aroMOB B MoJieKyile aHuiauHa. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB aHWiMHA. KauecTBeHHBble peakuuu Ha aHuiuH. CHnocoObl MONy4YeHHE U
IIPUMEHEHNE aTU(paTUUECKUX aMUHOB U aHWJIMHA U3 HUTpoOeH30s1a. AMUHOKHCIOTH. HoMeHknaTypa
u u3omepus. OTAenbHbIC MPEACTABUTEIN 0-aMHUHOKHCIOT: TIUIUH, alaHUH, ()eHUIANaHUH, CepuH,
2NyMamMuno8as Kucioma, JausuH, yucmeun. Onmuueckas usomepusi amunoxkuciom: D- u L-
amunoxuciomol. OU3NYECKNE CBOMCTBA AMHHOKHCIOT. XHMHUYECKHE CBOWMCTBA aMUHOKHUCIOT Kak
aM(pOTEpPHBIX OPraHWYCCKUX COCIUHEHHM, peaKlus TOJMKOHICHCAIIMN, O0pa30BaHHE MENTHIHON
cBs3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 NENTUI0B. belku Kak mpupoIHbIe OJIUMEPHI.
[lepBuuHasi, BTOpUYHas U TPETUYHAsI CTPYKTypa OeNKoB. XUMUYECKUE CBOMCTBA OEITKOB: THIPOJIU3,
JIeHaTypalusi, KaueCTBEHHbIE peakiuu Ha  Oenku. [lonamue 06  azomcodepaircauyux
eemepoyurnudeckux coeourenusax. Illupumuounosvie u nypunogvle ocHosanus. Hykneunogwvie
KUCJIOMbL:COCMAB, CMpOeHUe U OUOI02UUeCKOepOJib.

JlaboparopHoe 3aHsiTHE

N

CamocrosiTeibHas padora

Paznen 5. BbicokOMO/1eKYJIsIPHbIE COeIMHEHHUS].

Tema 5.1.
Boicoxomonexynaphot
e coeounenus.

JleknuonHoe 3ansiTue

Cooeporcanue yuebrnoeo mamepuana. OCHOBHBIE TIOHATHS XUMUU BHICOKOMOJIEKYJISIPHBIX COCTUHECHHUIA:
MOHOMED, MOJINMEP, CTPYKTYPHOE 3BEHO, CTENIEHb IOJIMMEPHU3ALUH, CPEIHSIS MOJIEKYJsSIpHas Macca.
OcHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX  CO€IUHEHUH — MoJuMepu3auus |
nojukoHaeHcanus. Ilnactmaccesl (MOMMATHIICH, MOJUIPONMICH, MOJIUBUHUWIXJIOPUA, MOJIUCTUPOI).
HatypanbHblii U cuHTeTHUecKHe Kaydyku (OyTaJMEHOBBIM, XJIOPONPEHOBBI M HW30MPEHOBBINH).
Bonokna: HarypasnbHble (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (AllETaTHOE BOJOKHO, BUCKO3a),
CHHTETHYECKHE (KalpOH U JIaBCaH).

JlabopaTopHoe 3aHsiTHE

CamocrosiTeibHas paGora




HaunumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasia, JJadoparopHbie padoThl U NPAKTHYECKUE 3aHATHS,
caMoCTosiTeJIbHAsI padoTa 00y4arIMuXCs

O0beM yacoB

1 2 3
Pa3nen 6. TeopeTnueckne 0CHOBbI XUMUH.
JIeKIIMOHHOE 3aHATHE 1
Cooepoicanue yuebnoco mamepuana. Atrom. CocTaB aTOMHBIX siep. XUMHUYECKUH dIeMeHT. M30TorbI.
Kopnyckynapro-eonnosoii oyanuzm, o0eoticmeennas npupooa saekmpora. CTpOCHUE 3JIEKTPOHHBIX
Tema 6.1. 000JI0YEK aTOMOB, K8AHMOBblE YUC/A. DHEPTETUICCKUE YPOBHU U MOIYPOBHU. ATOMHBIE OpOUTAIIH.
Cmpoenue amoma. Knaccugukaiuss XMMHUECKUX 3JEMEHTOB (S-, p-, d-, f- amementsl). Pacmpenenenue 351€KTPOHOB IO
Hepuoouueckuii ATOMHBIM OPOUTAISIM; NPUHYUN MUHUMYMA dHepauu, npunyun Tlaynu, npasuno Xynoa. INeKTpOHHbBIC
— KoHUrypauu aromoB 31eMeHTOB | — |V meprnonoB B OCHOBHOM M BO30YXJICHHOM COCTOSIHHH,
Iepuoouueckas AJICKTPOHHBIC KOH(PUTYpAlluu WOHOB. [lonamue 006 3Hepeuu uoHU3AYUU, dHEpSUU CPOOCMEa K
cucmema 971eKmpoHy.  DIEKTpooTpUuliatenbHocTh. l[lepuoanueckuit 3akoH u Ilepuoguueckas cucrema
XUMUYeCKUX xumudeckux aemeHtoB .M. MenneneeBa. Csizp Ilepuomumueckoro 3akona u Ilepuonnueckoi
JIEMEHM 08 CHUCTEMbl XMMHMYECKHX 3JIEMEHTOB C COBPEMEHHOW TEOpHEW CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
JL.H. Mendeneesa. W3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB I10
rpyImmaM U nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.
JlabopaTopHoe 3aHsiTHE -
CamocrosiTenbHas padora 8

Tema 6.2.
Cmpoenue eewgecmea.
Mnozooopazue
eeuyecme.
Xumuueckue peaxkyuu.

JlekunonHoe 3ansitue

Cooeporcanue yuebnozo mamepuana. XUMHAYecKas CBs3b. BUAbl XMMHUYECKOH CBSI3M: KOBAJIEHTHAs,
WOHHAsl, MeTajuinyeckas. MexaHu3Mbl oOpa3oBaHHUsl KOBAJECHTHOM CBSI3U: OOMEHHBIH M JIOHOPHO-
aKLENITOPHBIM. DHeprus u AnuHa cBa3u. [1onsipHOCT, HaIIPaBIEHHOCTh U HACBHIIAEMOCTh KOBAJIEHTHOMN
cBsa3u. KpatHele cBsa3u. BomoponHas cBsi3b. MeXMONIEKyIspHbIE B3aUMOACHCTBUA. BameHTHOCTh U
BAJICHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuousayus amomusix opoumanei. CBsi3b 3IEKTPOHHOU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUYECKUM CTPOEHHEM (Ha MpUMepe COSIUHEHHUH 3JIEMEHTOBBTOPOTO
nepuona). IlpencraBieHne o0 KOMIUIGKCHBIX coequHeHHX. (CocTaB KOMILJIEKCHOTO  HMOHa:
KOMIUIEKCOoOOpa3zoBatTenb, Juranapl. KoopauHanumonHoe uyucio. HomeHkiatypa KOMITJIEKCHBIX
COeIMHEHUI. 3HaUeHHE KOMIUIEKCHBIX coeIMHEHNH. [loHsATHE 0 KOOpAMHALMOHHON XuMuH. BemecTa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOeHMs. THIMbl KpUCTAIUIMYECKUX PEIIEeTOK (CTPYKTyp) H
ceorictBa BeuecTB. IloHATne 0 mucnepcHsIx cucremax. MctunHble pactBopbl. Ilpencrasnenue o
KOJUTOMJIHBIX pacTBopax. CriocoObl BbIpa)XKeHHsI KOHLIEHTPALUK pacTBOPOB:MaccoBas J0JIsl BELIECTBA B
pacTBOpe, MOJIsIpHAass KOHUEHTpauus. HachllieHHbIE M HEHACBIEHHBIE PAaCTBOPBI, PaCTBOPUMOCTB.




HaunumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasia, JJadoparopHbie padoThl U NPAKTHYECKUE 3aHATHS,
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O0beM yacoB

1

2

Kpucramnoruaparsl. Knaccudukanus nu HOMEHKIAaTypa HEOpraHUYecKux BemiecTB. Kiaccuduxamnms
XUMHYECKUX PEaKIMi B HEOPraHMYECKOW M OPraHMYeCKOM XUMHUM. 3aKOH COXPAHEHUS MAaCChI
BEILIECTB; 3aKOH COXPAaHEHHS W NPEBPAILCHUS] SHEPTrUU TPU XUMHUUYECKHX peakUusx. TersioBbie
a3 dexTh XxumMuueckux peakiuid. TepMmoxumudeckrue ypaBHeHUss. CKOPOCTh XUMHUECKOW PEaKIluu, €€
3aBUCHUMOCTh OT pa3NIU4YHBIX (hakTopoB. ['OMOreHHBIE W TeTeporeHHble peakiuu. Karamms wu
karanuzaTopbl. OOpaThMble W HEOOpaTHMBIE peakIuH. XUMHYECKoe paBHOBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHsA. DakTOphl, BIUSAIOIMIME HAa TOJIOXKEHHUE XHMHUYECKOTO PaBHOBECHUS:
TEeMIIepaTypa, JaBJIECHUE U KOHLIEHTPALlMU BEILECTB, yuacTByromMXxB peakuuu. [Ipunnun Jle [larense.
OnektponuTrueckas auccornuanus. CuiabHble W cinaOble AMeKTpoJuThl. CTENeHb AUCCOLMAIIMH.
Hounoe npoussedenue 600vi. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAs, HEUTpajabHas, MIEIOYHAS.
Bomoponubiii  mokazarens (PH) pactBopa. ['maponus coseit. Peakuum MOHHOTO OOMeHa.
OKuCIUTENHbHO-BOCCTAHOBUTEIbHBIC peakiiuu. CTeneHb OKuciaeHHus. OKUCIUTEIh U BOCCTAHOBUTEIIb.
IIpouecchl OKHMCIEHUS W BOCCTAHOBJICHUS. BaXKHEHIWE OKUCIUTEIM W BOCCTAHOBHUTENIH. MeTon
3JICKTPOHHOTO OajaHca. IJIEKTPOJIU3 PACTBOPOB M PACIIIIABOB BEIIIECTB.

JlabopaTropHoe 3aHsTHE

CamocrosiTenbHas padora

Pazgen 7. Heopranuyeckast Xumus.

Tema 7.1.
Hememanno.

JlekKunMoHHOeE 3aHATHE

Cooeporcanue  yuebnoco mamepuana:. Ilonoxenne HemeTtasioB B Ilepuonnueckoil cucrteme
xummuueckux snemeHToB [[.JMI. MeHneneeBa u OCOOCHHOCTH CTpOeHHMsI MX aTroMmoB. Dusznueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETauioB (Ha MpuUMepe KHCIopojaa, cepwl, (ochopa u
yriepona). Bogopoa. Ilonyuenue, ¢usznyeckue n XMMHUYECKHE CBOMCTBa (peakiuH ¢ METaulaMd U
HEMeTaJllaMHM, BOCCTAHOBJIEHHE OKCUIOB M cojei). ['mapuasl. TolIMBHBIE 37€MEHTHI. ['ajloreHsl.
Haxoxnenne B mnpupojae, cHnocoObl IMONyuyeHHs (QHU3MUYECKMe M XMMHUYECKHE CBOMCTBa.
["amorenoBoopopl. BaxkHelme KUCIopoACcoepKallie COeNUHEHHs TanoreHoB. JlabopaTopHbie u
MPOMBINIICHHBIE CHOCOOBI TONIYUYEHHUsI TaloreHoB. [IprMeHeHHe TallorTeHOB M WX COEAMHEHUU.
Kucnopon, o30H. JlaboparopHble U MPOMBIIIIEHHBIE CLIOCOOBI OMyYeHUs Kuciopoaa. dusndeckue u
XMMHUYECKHE CBOMCTBA KHCIOpOJa M 030HA; MX npuMeHeHume. Oxkcunapl U nepokcuisl. Cepa.
HaxoxneHue B npupoje, croco0bl nonydeHus, Gpusndeckre U xummuueckue cporictsa. CepoBoaopo/,
cynbduabl. Oxcubl cepbi(IV) u (VI). Cepuucras ncepHast KUCIOTHI U UX coii. OCOOCHHOCTH CBOMCTB
cepHoil KucnoThl. [Ipumenenune cepsl 1 €€ coenuHeHuil. A30T. Haxoxxnenue B mpupoje, CrocoObI




HaunumenoBanue
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O0beM yacoB

1

2

MoJTydeHus, PU3NUYECKUE ¥ XUMUYIECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCUIbI a30Ta. A30THCTas U
a30THasi KUCIOTHl U UX cond. OCOOCHHOCTH CBOMCTB a30THOM KHUCIOTHI. [IpuMeHeHue a3ora M ero
coenquHeHni. A3oTHble ymoOpenus. Dochop. Haxoxnenue B mpupope, crocoObl TOTydeHUS,
busznveckue U xumudeckue cpouctBa. Dochunbr u dochun. Oxcunbl pocdopa, oprodochopHas
KucIoTa W ee comu. Memagocgopnas u nupogocghopnas xuciomwl, docpopucmas u
gocghopnosamucmasn kucromei. [Ipumenenue docdopa u ero coenunenuii. Gochopusie ynodpeHus.
VYrnepon. Haxoxxaenue B mpupoze, CIOCOObI MONydeHHs, (pu3nyYecKrne M XUMHYECKHE CBOWMCTBA.
Oxcunsel yraepoga(Il) u (1V), yronbHas kucioTa uee conu. [IpuMeHeHne yriaepoaa u ero COeAnHEHUH.
Kpemuuii. Haxoxxaenue B mpupojie, CiocoObl MONMydeHus, (U3NYEeCKUe W XUMHUYECKHUE CBOWCTBA.
Oxcun kpemuus(IV), kpemHHEeBas KUCIOTa, CHIIMKAThL. [IpUMEHEHHE KPEMHHS M €ro COSJAMHCHUIA.
CTexJ10, €ero moJy4eHne, BUIbI CTEKOII.

JlaGoparopHasi pabora

CamocrosiTesibHas padoTa
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O0beM yacoB

1

2

Tema 7.2.
Memannwi.

JlekunonHoe 3ansitue

Cooeporcanue yuebnoco mamepuana. Metamsl. [lonoxenne MeramioB B Ilepuonnueckoii cucteme
XUMHYECKHX 3JeMEHTOB. (OCOOCHHOCTH CTpPOEHHUS 3JCKTPOHHBIX OOOJIOYEK AaToOMOB METAJUIOB.
Pacnpocmpanenue xumuueckux snemenmos-memannos 6 3emrou kope. Ooue pusnueckue cBoicTaa
metauioB. [lpuMeneHue wmetaimioB B ObITy, mnpupone u  TexHuke. CIUlaBel  METaJlIOB.
ONEeKTPOXUMHUECKUI psAa  HanpsokeHMd MeTtayutoB. OOmme cnocoObl  MOJMyYeHHMsS METaJlIOB:
TUAPOMETAJUIYPrusi, MUPOMETALTYpIus, 3JeKTpoMeramnyprus. [loHATHE O KOpPpO3MH METAJUIOB.
Crioco6b! 3amuTel 0T Koppo3uu. OOmias xapakTtepuctuka MmetamioB IA-rpynmnel Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX »3JeMeHTOB. HaTpuii u kanuii: nosnydeHue, (uU3NYECKUE M XUMUYECKHE
CBOWCTBA, MPUMEHEHHUE IPOCTHIX BEIIECTB U UX coeAuHeHuil. O0mas xapakTepucTuka MeTauioB I1A-
rpynnsl llepuoanyeckoii CHCTEMBl XMMHYECKUX JJIEMEHTOB. MarHuii WM KaJbLMW: ITOJY4YEHHE,
¢du3nyeckue U XUMHYECKUE CBOWCTBA, MPUMEHEHHUE IPOCTHIX BEIECTB M MX coeAuHeHuil. KecTkocTb
BOJIBI M CIOCOOBI €€ yCTpaHeHHs. AIOMUHHIA: TOIydeHue, (pu3nuecKkue M XMMHUYECKHE CBOWCTBA,
IPUMEHEHHE MPOCTOro BELIECTBA M €ro coeAuHeHuil. AM(OTepHbIe CBOICTBA OKCHAA MTHAPOKCHIA
AITIOMUHUS, THJIPOKCOKOMIUIEKCHl amoMuHHA. OOmas XapakTepuCTHKa METaIoB IMOOOYHBIX
noarpynn (b-rpynm) Ilepuoauueckoil cucTeMbl XUMHUUECKUX 371EMEHTOB. DU3HUECKUE U XUMHUYECKUE
cBoicTBa xpoma U ero coenuHenuit. Oxcuabl u ruapokcuasl xpoma(ll), (1) u (VI). Xpomatsl u
JUXpOMAThI, HUX OKHUCIUTENbHbIE cBoWcTBa. Ilomyuenue u npumeHenue xpoma. dusmueckue u
XUMUYECKHE CBOMCTBA MapraHiia u ero coequHenuii. OcHoBHblecoequuenus mapranua (II), (IV), (V1)
u (VII). TlepmaHranat kajmus, €ro OKHCIUTENbHBIC CBOMCTBA. DHU3NYECKHEe U XUMUYECKHE CBOICTBA
xenesa u ero coenuHeHuid. Oxkcunpl, ruapokcuasl U conu kenesa(ll) u (II). Ilomyuenue u
IpUMEHEHHE JKeJle3a M €ro CIjlaBoB. Meb: MoyydyeHue, (U3NYecKue M XHUMHUYECKHe CBOWCTBa,
IPUMEHEHHE MPOCTOr0 BEIIECTBA M €ro coeAMHEeHU. [{luHK: nomyyeHue, pu3ndeckue U XUMHUYECKUE
CBOWCTBA, NMPUMEHEHHE MPOCTOrO BEIIECTBA U €ro CoeAMHEHHH. AM(oOTepHbIe CBOICTBAa OKcHIA U
TUIPOKCUIA IIMHKA, THIPOKCOKOMIUIEKCHI IUHKA.

JlabopaTopnasi paGora

CamocrosiTeibHas paGora

Pasznea 8. XuMus M :KM3HbDb.
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O0beM yacoB

1

2

Tema 8.1.
Memoowt no3nanus 6
xXumuu. Xumus u
HCU3HD

JlekniuoHHOe 3aHsITHE

Cooepoicanue yuebnoeco mamepuana. Ponb XuMuun B 00€CleYeHHMHM YCTOWYMBOTO Pa3BUTHUA
yesioBeuecTBa. [loHATHE O HAaydyHBIX METOAAX IMO3HAHUS M METOJOJIOTMH HAyYHOTO HCCIIEIOBAHMUS.
Hayuynbple NOpUHLMIIBI OpraHU3alMM XUMHUYECKOIO MPOHU3BOACTBA. [IpomblluIeHHBIE CIIOCOOBI
MOJIYYSHUS] BXKHEHIIINX BEUIECTB (Ha MPUMEPEIPOU3BOICTBA AMMHUAKa, CEPHOM KHUCIIOThI, METAHOJIA).
[TpoMbInIeHHBIE CTIOCOOBI TOMYYEHHUSI METANIOB U CIJIABOB. XMMHUYECKOE 3arps3HEHUE OKpYKarolei
Cpenbl U ero nocieaAcTBus./Ilpobnema nepepabomku omxo008 u nob6ouHbIX NpodyKmos. Poilb XuUMuu B
obOecrieueHUn 3HepreTudecko OezomacHOCTH. [lpunyunvl «3enenou xumuuy. XUMUAS U 300POBBE
yenoBeka. JlekapcrBeHHble cpenactBa. [IpaBuiia Mcnosab30BaHUS JEKApCTBEHHBIX MpenaparoB. Poib
XUMHUHM B Pa3BUTHHU METUIMHBL. XuMus nuiiy. OCHOBHBbIE KOMIOHEHTHI mumiy. [lumieBbie g00aBKH.
Ponp xumum B oOecrieueHnu mumieBoi 6e3onacHoctr. Kocmernueckue u nap@roMepHBIE Cpe/ICTBa.
brertoBas xumus. [IpaBuna 6€30macHOTO UCIIOIB30BaHUS IPENapaTOBOBITOBOI XUMHUU B TOBCEIHEBHOM
KU3HU. XHUMHSI B CTPOUTEIHCTBE. BaxHeHinme CTpouTenbHble MaTepuaibl (IEMEHT, O€TOH).
[Ipou3BOACTBO CTPOUTEIBHBIX MaTEpHAIOB. XHMHS B CEIbCKOM Xo03siicTBe. OpraHuyeckue Hu
MUHEpaibHbIe yaoOpenus. Heoprannueckue marepuanbl (KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH,
CTEKJIO, KepamuKka). MaTepuansl Ui 2IeKTpOHUKU. HaHoTexHOIoruu.

Jlaboparopnasi pabora

CamocrosiTenbHas padora

JICKIIMOHHBIC 3aHATHUA

J'Ia60paTOpHLIC 3aHATUA

CamocrosiTesbHast padora

[TpomexyTouHas aTTecTalus B popme IK3amena 6o 2 cemecmpe
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