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MACIOPT PABOYEM ITPOT'PAMMBI
YYEBHOI'O NIPEJIMETA «XUMMUA»

1.1. O61acTh NPUMEHEHHUSI IPOTPAMMBI

[Iporpamma  yueOHOro  mpeaMmeTra  SBIASETCS  YacThlO  OCHOBHOM
npodeccruonanbHON 00pa3oBaTeabHON TporpaMmbl B cooTBeTcTBUU ¢ DI'OC mo
cnenuanbHocTsIM CIIO: 15.02.09 AnnuTrUBHBIE TEXHOJIOTUH

1.2. MecTto y4eOHOro nmpeaMeTa B  CTPYKTYpe OCHOBHOI
npogeccnoHaIbLHON 00pa3oBaTeJIbHOM MPOrPaMMbI

VY4eOHblll peaMeT « XUMHUs SBISETCS YUYCOHBIM MPEIMETOM IO BHIOOPY U3
oOs3aTenbHON mpeameTHo obOnactu «EctectBennbie Hayku» DI'OC cpeanero
oO1iero oOpa3oBaHusI.

B npodeccronanbHbIX 00pa30BaTENbHBIX OpPraHU3alUsaX, PEeaTU3yIOIINX
o0pa3oBaTeIbHYI0 MporpaMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejeiax
ocoerust OIIOII CIIO nHa 6a3e ocHOBHOro oOmero oOpa3oBaHusA, ydeOHas
JUCUUIUIMHA «XUMHs» u3ydaercs B obOmeoopasoBatenbHoM 1ukie OIIOIT CITIO
Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHUs C TMOJYYEHUEM CPEIHEro OOIIEero
obpazopanus (IIIIKPC, ITITICC3).

B yue6nbix mmanax [IIKPC, IMICC3 wmecto y4dyeOHOW JUCHUILIUHBI
«XuMus» — B COCTaBe 00IIe00pa30BaTENbHBIX YUEOHBIX AUCIUIUIMH IO BHIOODY,
dbopmupyembix u3 npeametHbix obnacteit I'OC cpeanero obmiero oopasoBaHus,
st mpodeccuit CIIO unu cnenmansHoctedt CIIO cooTBetcTBYIOMIET0 Mpoduss
podecCHOHAILHOTO 00pa30BaHMUs.

1.3. Heau u 3amaum y4eOHOro mpeamera «Xumus» — TpeOOBaHUS K
pe3yJibTAaTaM OCBOEHHS Y4eOHOr0 mpeaMera:

B pezynbmame oceoenus yuebnoco npeomema «Xumusy 00yuaOWUICA
00.J1ICeH yMemb.

* Ha3bIBaTh. M3YyYCHHBIC BEIIECTBA IO TPUBUAJIBHOW WA MEXKIYHAPOIHOU
HOMEHKJIATYpE;

* OMNpPEIEIIATh: BAJECHTHOCTh U CTENEHb OKUCICHUS XMUMUYECKHX 3JIEMEHTOB,
TUN XMMHUYECKOUN CBSI3M B COCIMHEHMSX, 3aps] MOHA, XapaKTep Cpellbl B BOAHBIX
pacTBOpax HEOPraHUYECKHMX W OPraHUYECKUX COCOUHECHUW, OKHUCIHUTENb U
BOCCTAHOBUTEND, MPUHAJIEKHOCTh BEIIECTB K Pa3HbIM KJIacCaM HEOPraHUYECKHUX
Y OPTaHUYECKUX COCINHEHNU;

* XapaKTepU30BaATh. JJIEMEHTHl MaJbIX I[EPHOJOB MO HX IOJOXKEHUI B
[Tepuognueckoii cucreme J[.M. MenneneeBa; oOIMe XHMHUYSCKHE CBOMCTBA
METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHUYECKUX
COCIMHEHUN; CTPOCHUE U XUMHUYECKHUE CBOMCTBA MU3YUYCHHBIX HEOPTAaHUYECKUX U
OPTaHUYECKUX COCIMHECHUN;

* OOBACHATH: 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS,
NPUPOJly XUMHUYECKOW CBsI3M (MOHHOM KOBAJICHTHOW, METAUIMYECKOW U



BOJIOPOJIHOM), 3aBHUCHUMOCTh CKOPOCTH XHUMHUYECKON pEaKIUu U TMOJIOKEHUE
XUMHUYECKOTO PABHOBECHS OT PA3INYHBIX (DAKTOPOB;

* BBINOJHATh XMMHUUYECKUU SKCIEPUMEHT: IO PACIHO3HABAHUIO BaXKHEUIIIHX
HEOPTaHUYECKUX U OPTaHUYECKUX COCTMHEHUN;

* MPOBOAUTH: CAMOCTOSTENbHBIM TOUCK XHWMHYECKOM HHpOpMaIuu ¢
WCIIOJB30BAaHUEM PA3JUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX  M3JIaHUM,
KOMITBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  VHTepHeTa);  HCIOJIb30BATh
KOMITBIOTEPHBIE TEXHOJOTHMH JJIsi  O0paOOTKM U Mepefayd  XUMUYECKOU
uH(pOpMAIUU U €€ MPEJCTABICHUS B pa3IUUYHBIX (hopmax;

* CBA3BIBaTh: M3YyUYEHHBIH Marepuad co CcBoed mnpodeccuoHaNbHOU
JEATEIIbHOCTBIO;

* pellaTh: pacyeTHbBIC 33J1a4U IO XUMUYECKUM (POpPMYJIaM U YpaBHEHUSIM;

UCIIOJIb30BaTh NPHUOOPETEHHbIE 3HAHUS UM YMEHUS B  IPAKTUYECKOU
JEATEIIbHOCTH U TIOBCEIHEBHOM KU3HU:

* Uil OOBSCHEHUS! XUMUYECKUX SIBIICHUM, TPOUCXOJIAIINUX B MPUPOAE, OBITY U
Ha MPOU3BO/ICTBE;

* ONpEACNICHUST BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaIllCHUA B
Pa3JIMUHBIX YCIOBUSIX U OLIEHKU WX TIOCJIEICTBUM;

* DHKOJIOTMYECKH IPAaMOTHOTO MOBEJCHUS B OKPY KAIOLIEH Cpejie;

* OIEHKU BJIUSHUS XUMHUYECKOTO 3arpsi3HCHHUS OKpYXKalollel Ccpeapl Ha
OpraHW3M YEJIOBEKA U IPYTHUE KUBBIE OPTaHU3MBI;

e 0e30macHOro OOpallleHHus C TOPIOYMMH M TOKCHUYHBIMHU BEIIECTBAMHU H
71a060paTOPHBIM 000PYI0OBAHUEM;

* TPUTOTOBJICHHSI PACTBOPOB 3aJlaHHOM KOHIIEHTpAalMd B OBITY U Ha
MIPOU3BO/ICTBE;

* KPUTHYECKOW  OIICHKM JIOCTOBEPHOCTH  XHMMHUYECKOW  HMH(POpMAIINH,
MOCTYMNAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

B pezynbmame oceoenus yuebnoco npeomema «Xumuay 00yYaArOWULCS
00/19#CeH 3HAMb !

* BaXXHEHUIINE XUMUYECKHUE MOHATHS: BEIIECTBO, XUMUUECKUN DIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsl M MOJICKYJIIpHasi MaccChl, MOH, aJlJIOTPOIHS,
M30TOIbI, XUMUYECKasi CBSI3b, AJIEKTPOOTPULIATEIIBHOCTh, BAJIEHTHOCTh, CTEIEHb
OKHCJICHUSI, MOJIb, MOJISIPHAs Macca, MOJISIPHBI 00beM ra3000pa3HbIX BEIIECTB,
BEILIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, pACTBOPBI, JIEKTPOJIUT
U HEIJNEKTPOJIMUT,  DIEKTPOJUTHUYECKAas  JAUCCOLMAlMsA,  OKHUCIHUTEb U
BOCCTAHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHUE, TEIJIOBOM 3(PGEKT peakiuu,
CKOPOCTh XMMHUYECKOUN peaklny, KaTajin3, XHMUYECKOE PaBHOBECUE, YIJIEPOIHBIN
CKeJeT, GyHKIIMOHAIbHAS TPYIINa, U30MEPHs, TOMOJIOTHS;

* OCHOBHBIC 3aKOHbl XUMHH: COXPAHEHHMS MAacCChl BEUIECTB, IOCTOSHCTBA
cocrasa BeulecTs, [lepuoguueckunt 3akon .M. Menneneena;

* OCHOBHBIC TEOPUU XHUMHHU; XHUMHYECKOH CBSI3H, JJICKTPOJIUTHUYCCKON
JIMCCOLUAIINH, CTPOSHUS] OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHECHUI;

* BaXXHEHIIME BEIIECTBA W MaTepHUAIbl: Ba)KHEHIIME METaJUIbl U CILIABBI;
CepHas, COJIsHas, a30THAs M YKCYCHasi KHMCJIOTBI; OJIarOpOJHbIE Ta3bl, BOJOPO/I,
KHUCJIOPOJ, TAJIOTEHBI, IIEJIOYHbIE METAJIbl; OCHOBHBIC, KUCJIOTHBIE U aM(OTEpHbIC
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OKCHJIbl U THUAPOKCHUBI, LIEJIOUH, YTIEKUCIBIA U YrapHbIi ra3bl, CEpHUCTHIN ras,
aMMHaK, BOJia, IPUPOJIHBIN ra3, METaH, 3TaH, 3TUJICH, alleTUJICH, XJIOPUJ HaTpus,
KapOoOHAT W TUApokapOOHAT HATpusi, KapboHaT U Qocdar kampuus, OEH30I,
METaHOJ U ATAHOJ, CIOXKHBIE 3(PHUPHI, KUPBI, MbLJIa, MOHOCAXapuabl (TIIOK032),
aucaxapuipl (caxaposa), mojucaxapuibl (Kpaxmaa ¢ 1EUI0I03a), aHWINH,
AMUHOKHCIIOTBI, O€JKH, MCKYCCTBEHHbIE W CHUHTETHMUYECKHE BOJIOKHA, KaydyKH,
IJ1aCTMACCBHI.

OcBoeHue coaepkaHHUs y4eOHOTO mpeaMeTa «XUMHUs», O00€CIeUnBaET
JOCTUKEHHUE CTYIEHTaMU CIICAYIOLIUX PE3YJIbTAaTOB:

* TUYHOCMHBIX:

— YyBCTBO TOPAOCTH M YBAXEHUS K HCTOPUM U JOCTHKEHUSIM
OTEYECTBEHHOM XMMMUYECKOH HayKH; XHUMHUYECKHM TIpPaMOTHOE IIOBEJCHUE B
npo(heCCUOHATIBHON AESITENILHOCTH M B OBITY IpHU OOpallleHUH C¢ XUMHUYECKUMU
BEILECTBAMH, MaTEpUAIAMH U MPOIIECCAMU;

— TOTOBHOCTh K  TPOAOJDKEHHIO  00pa3oBaHUS W IOBBIMICHUS
KBAUIM(PUKALIUA B H30paHHOU MPO(ECCHOHATBHON EATEIbHOCTH U O0BEKTUBHOE
OCO3HAHHUE POJIM XUMHYECKUX KOMIETCHIIUN B 3TOM;

— YMEHHE UCIOJIb30BaTh JTOCTIKEHUS COBPEMEHHON XMMHYECKOW HAYKH U
XUMHYECKUX TEXHOJIOTMHA JUIS TOBBIMIEHUS! COOCTBEHHOTO HHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM Npo(dhecCHOHATbHOU NeATETbHOCTH;

° MemanpedMemelx:
— HCIIOJIb30BaHUC PA3JIMYHBIX BH/IO0OB MMO03HABATEIbHOM ACATCIIBHOCTH H
OCHOBHBIX HHTCIUICKTYAJIBbHBIX onepaunﬁ (HOCTaHOBKI/I 3aJa4u,

dopMynupoBaHUS ~ TUIOTE3, AaHajdU3a W CUHTE3a, CpPaBHEHHUsA, 0000IIEHU,
CUCTEMATHU3ALIMH, BBISBICHUS IPUYNHHO-CIIEICTBEHHBIX CBA3EH, IIONCKA aHAJIOTOB,
(bopMyIMpoBaHUs BBIBOJIOB) JUISl PELIECHUS TOCTaBICHHOM 3a/layu, IpPUMEHEHHE
OCHOBHBIX METOJOB IMO3HAHMS (HAOMIOAEHUS, HAYYHOIO SKCHEPUMEHTA) IS
U3YYEHUS! Pa3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U MPOLIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B pOo(dhecCHOHaIbHOU cdepe;

— HUCIOJIb30BAHUE PA3JIMYHBIX MCTOYHUKOB ISl MOJTYYEHUS XUMHUYECKOU
uH(pOpMaMU, YMEHHUE OLIEHUTh €€ JOCTOBEPHOCTb JI JOCTHUKEHUS XOPOIIMX
pe3yabTaToB B npodeccuoHanbHoi chepe;

* NPEOMEMHbIX.

— c(OpMHUPOBAHHOCTh TMPEACTABICHUN O MeCTe XHUMHH B COBPEMEHHOU
HAyyHOW KapTUHE MHUpPA; TOHMMaHuE PpOJU XUMHUM B  (POPMHUPOBAHUU
Kpyrozopa ¥ (YHKUMOHAJIBHOM TpPaMOTHOCTM YEJIOBEKa JJsi pPELICHUS
NIPaKTUYECKHX 33]1a4;

— BIAJCHUE OCHOBONOJATAIOUIMMU XWMHUYECKHUMH MOHATUSMH, TEOPHUSMH,
3aKOHAMM W  3aKOHOMEPHOCTSIMH;  YBEPEHHOE  IOJIb30BAaHUE  XHWMHYECKOU
TEPMHUHOJIOTUEN U CHUMBOJIMUKOM;

— BJAQJICHUE OCHOBHBIMM METOJAMH HAay4YHOTO IMO3HAHHUS, MCIOJIb3yEeMbIMU B
XUMHUH:

HAOJNIOACHUEM, ONUCAHUEM, HW3MEpPEHUEM, JKCIIEPUMEHTOM;  YMEHHE
0o0pabaTbiBaTh, OOBSACHATH PE3YNbTAThl MPOBEICHHBIX OMNBITOB U  JIeNaTh



BBIBOJIbI; TOTOBHOCTb M CIOCOOHOCTh MPUMEHSTh METOJbl IMO3HAHUS TPHU
PEIICHUN MTPAKTUYECKUX 3a]a4;

— chOpPMHUPOBAHHOCT, YMEHHsI JaBaTb KOJMYECTBEHHBIC OICHKA U
MIPOU3BOJINTH PACUYETHI 10 XUMHUECKUM (HOPMYyJIaM B YPaBHEHUSM;

— BJAQJCHHWE TIPaBWIAMH TEXHHKH OE€30MacCHOCTH TIPH HCIOJIb30BAaHUU
XAMHWYECKUX BEILIECTB;

— c(hopMUPOBAaHHOCTh COOCTBEHHOW IMO3WIIMK IO OTHOIIECHUIO K XUMUYECKOMN
uH(pOopMaIuK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

TpeboBanust K  JMYHOCTHBIM  pe3yiabTaTaM C  Y4eTOM  OCOOEHHOCTeH
npodeccun/cnenuaibHOCTH.

KonkperusupoBanHblii NOPTPeT BbIMYCKHHUKA N0 mpodeccun, CneuuaabHOCTH,
YKPYIHEHHO# rpynmne npod)eccuii u cnenuaabHocTei’

DopMyJIHPOBKA AECKPUIITOPA JIP
Oco3Hatouuii ce0si rpakJJaHMHOM U 3alIUTHUKOM BEJIMKOM CTpaHBbl JP 1
["'oTOBBII UCTIOJIB30BATh CBOM JIMUHBIN U MPO(HECCHOHATBHBIN MOTSHIIUAI IS JIP 2
3alMTHl HAIIMOHAIBHBIX HHTEpecoB Poccun

JleMOHCTpUpYyIOLIUI TPUBEP)KEHHOCTh K POJHOU KYJIbTYpE, HCTOPUUECKOU JIP 3

aMsATH Ha OCHOBE JII0OBU K Posmbe, pogHomMy Hapoay, MaJiold poJIMHE, TPUHSATHIO
TPaJMLIMOHHBIX LIEHHOCTEN MHOIOHALMOHAJIBHOr0 Hapoaa Poccuu

[TpuHMMaromuii ceMeiHbIe IIEHHOCTH CBOETO HapoJa, FOTOBBIN K co3anuto cembu | JIP 4
Y BOCIIMTAHUIO JETEH; IEMOHCTPUPYIOIIMM HEIPUATHE HACUIIMS B CEMbE, YX0J1a OT
POAUTENIBCKON OTBETCTBEHHOCTH, OTKA3a OT OTHOLLIEHUH CO CBOMMU JAETbMH U UX
(MHAHCOBOIO COIEPIKAHUS

3aHMMAOIIMK aKTUBHYIO TPAXKIaHCKYIO IO3ULIUIO U30MpaTeisl, BOJIOHTEPA, JP 5
0OI11eCTBEHHOT' O JIesATelIs

[IppHUMAarOIMIA IeJIN U 33]a4¥ HAYYHO-TEXHOJIOTMYECKOT 0, SKOHOMHUYECKOTO, JIP 6
UH(POPMaLMOHHOTO pa3BuTHsl Poccuu, roToBblil paboTaTh Ha UX JIOCTUKEHUE

["'0oTOBBII COOTBETCTBOBATH OXKUIAHUSM PAOOTOAATEINICH: POSKTHO MBICIISAIINHN, JIP 7

3P PEKTUBHO B3aUMOJICHCTBYIOIUH C YWieHAMHU KOMaH bl U COTPYIHUYAIOLINN C
JPYTMMH JIHOJbMH, OCO3HAHHO BBIMOJIHSIIONIMM MTpodeccuoHanbHble TpeOoBaHuS,
OTBETCTBEHHBIH, MYHKTYaJbHBIN, TUCHIUIUIMHUPOBAHHBIH, TPY10II0OUBBIH,
KPUTHYECKH MBICIISALINHI, HAalleJIeHHbBIN Ha JOCTUKEHHE ITOCTABJIEHHBIX LEJIEH;
JEMOHCTPHUPYIOIHUH NMPodhecCHOHAIBHYIO XKH3HECTOMKOCTh

[Tpu3HarouMii IEHHOCTh HEMPEPHIBHOTO 00pa30BaHusl, OPUEHTUPYIOIIUICS B JIP 8
U3MEHSIOIIEMCS phIHKE TPY/1a, U30eraroniuii 6e3padoTUIlbl; YIPaBISIOMINN
cOOCTBEHHBIM MPO(ECCHOHANBHBIM pPa3BUTHEM; PEQIIEKCUBHO OLICHUBAIOIIHMI
COOCTBEHHBIH KM3HEHHBIN OMBIT, KPUTEPUHU JIMYHOHN YCIIEITHOCTH

YBaxkaronii 3THOKYJIbTYpHBIE, PEIUTHO3HBIE IIPAaBa YEJI0BEKA, B TOM YHCIIE C JP9
O0COOEHHOCTSIMU Pa3BUTHSL; LICHSIIUNA COOCTBEHHYIO U UYXKYI0 YHUKAJIbHOCTh B
pa3IMYHBIX CUTYalMsIX, BO BceX (OopMax M BUJAX JEATEIbHOCTH

[IppHUMAarOMM AKTUBHOE YYacCTHE B COLMAIBHO 3HAYMMBIX MEPONIPUATHSIX, JIP 10
COOJTIOTAIOIIMI HOPMBI TIPABOMOPSIKA, CICAYIONINNA HaeanaM IpakJaHCKOTro
obmecTBa, obecrnieuennst 6€30MacHOCTH, TIpaB U cBOOO TpaxkaaH Poccuu;
TOTOBBIM 0Ka3aTh MOMJAEPKKY HYKAAIOIIMMCS

JlosnpHBIN K YyCTaHOBKAaM U MPOSIBIICHUSM IIPECTaBUTeNEeN CyOKYIbTYD, JIP 11
OTJIMYAIOIINN UX OT IPYII C TECTPYKTUBHBIM U J€BUAHTHBIM ITOBEICHUEM
JleMOHCTpHUPYIOIIMI HENPUATHE U TPEAYNPEKIAIONINNA CONUATIBHO OMTACHOE JIP 12




MOBEJICHNE OKPYXKAIOIINX

CrniocoOHbIH B UG POBOI Cpeie UCTIOIB30BaTh pa3IMUHbIE ITU(GPOBBIC CPEACTRA, JIP 13
IIO3BOJJIAOIINE BO B3aHMOHeﬁCTBHH C ApYIruMHu JIFOAbMHU JOCTUTATDh MMOCTABJICHHBIX
HelNel; cTpeMsuics K GOPMUPOBAHHIO B CETEBOH cpelie IMYHOCTHO U
po(hecCHOHATLHOTO KOHCTPYKTHBHOTO «IIH(POBOTO clieaay

CrocoOHBIM UCKaTh HY)KHBIE HCTOYHUKH MH(GOPMAIIMH U TaHHBIC, BOCIpUHUMAaTh, | JIP 16
aHATM3UPOBATH, 3aTIOMUHATH U MepeAaBaTh HHMOPMAILIHIO C UCIIOIE30BAHUEM
U(POBBIX CPEICTB; MPEAYNPEHKAAOIINN COOCTBEHHOE U UYXKOE€ JECTPYKTUBHOE
IIOBE/ICHUE B CETEBOM IIPOCTPAHCTBE .

Oco3Haronmi 3H-a4MMOCTh CUCTEMHOT'O MO3HAHUS MUPA, KPUTHYECKOTO JIP 18
OCMBICIICHHUSI HAKOTUJICHHOT'O OIBITa

Pa3BuBaronuii TBOpUECKHE CIIOCOOHOCTH, CTOCOOHBIN KPEaTUBHO MBICIUTh JIP 19
CriocoOHBI B IU(POBOY Cpe/ie MPOBOIUTE OIIEHKY HH(POpMAITUH, €€ JIP 20

JIOCTOBEPHOCTb, CTPOUTD JIOTHYECKHE YMO3AKIIOUEHHS HA OCHOBAHUH
nocTynaroued nHpopmManuu

JleMOHCTpHUPYIOIIHI TPUBEPKEHHOCTh TPUHLIUIIAM YECTHOCTH, MOPSATOYHOCTH, JIP 22
OTKPBITOCTHU
CaMocTOSTeNbHBIN U OTBETCTBEHHBIN B IPUHATHH PELIICHUN BO BCeX cepax JIP 23

CBOCH JICSITEIbHOCTH, TOTOBBII K HCIIOJIHEHUIO Pa3HOOOPA3HBIX COLMATBHBIX
poJieii, BocTpeOOBaHHBIX OM3HECOM, OOIIECTBOM H FOCYIapPCTBOM

[IposiBAsrOLIMI SMIIATHIO, BBIPAXKAKOUIUN aKTUBHYIO TPAXIAHCKYIO MTO3UILIMIO, JIP 24
YYaCTBYIOIIMH B CTYJIEHYECKOM U TEPPUTOPHAIBHOM CaMOYIPABICHUH, B TOM
YHCIie Ha YCJIOBUAX 100POBOIBYECTBA, IPOAYKTUBHO B3aMMOCHCTBYIOLINI U
YYaCTBYIONIMH B JISATSIHBHOCTH OOIIECTBEHHBIX OPTaHU3AIIHMA, & TAKKE
HEKOMMEPYECKHX OpraHu3aluii, 3aMHTEPECOBAaHHbIX B Pa3BUTUHU I'PAXKIAHCKOIO
00111eCTBA U OKA3BIBAIOIIUX MOIEPIKKY HYKIAIOITUMCS

Cobmoaroiuii ¥ MpornaraHInpyomui IpaBuiia 3J0pOBOro U 6€30MacHOTO JIP 29
o0pas3a XHu3-HH, CIIOPTA; MPEAYIPEIKIAOIIHNA TUOO0 TPEOI0ICBAFOIIIHIA
3aBHCHUMOCTH OT aJIKOT'0JIsl, TabaKa, ICUXOAKTUBHBIX BEIIECTB, a3aPTHBIX UTP U
T.J.

3a00Tsmuiics o 3aluTe OKPYKaIoIIe cpebl, COOCTBEHHON U UyKOH JIP 30
0e30MacHOCTH, B TOM 4yuciie HudppoBoi

OrneHuBarONMi BO3MOXKHBIE OTPAaHHUUTEIH CBOOOBI CBOETO nMpodeccronanbHoro | JIP 32
BBIOOpA, TIpeIoNpeieNIeHHbIE TICUX0()U3UOIOTHYECKUMU OCOOEHHOCTSIMU WITH
COCTOSIHHEM 37I0pPOBbsI, MOTUBUPOBAHHBIN K COXPAHEHHUIO 3JJ0POBbS B MPOLIECCE
poeCCHOHATBHON e TETLHOCTH

1.4. KosinuecTBO 4acOB HA OCBOEHHE TMPOrpamMMbl YUeOHOI0 NpeaMeTa
«XHMHUSD:

MakcumainbHas yaeOHas Harpy3ka ooyvatomerocst 117 gacos, B TOM 4yucCIie:
oOsi3aTenbHas ayAUTOpHAs y4eOHOM Harpy3ku oOydJaromierocst /8 4acos;
caMOCTOsITeIbHOM paboThl oOyyatomierocs 39 yac




2.CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA
«XHUMUSA»
2.1. O0bemM y4eOHOTro mpeaMeTa U BUIAbI y4eOHOH padoThI

Bup yueOHoi padoThI Oovem yacos

MakcuMasibHasi yueOHasi HArpy3ka (Bcero) 117
Oo0s13aTesibHAs AyIUTOPHAs YueOHAasi HArpy3Ka (Bcero) 78
B TOM YHCJIC:

Ja00paTOpHBIE PAOOTHI 2

PaKTUYECKUE 3aHSTUS 16

KonTtponrsHas padota 1
JuddepennupoBanHblii 3a4eT 1
CamocTosiTeibHasi padoTa 00y4aroumerocsi 39

Hmoeosasa ammecmayus 6 ghopme
Konmponvnoti pabomer — 1 cemecmp
ougppepenyuposarnro2o 3auema — 2 cemecmp

JI71st XapakTepuCTUKU YPOBHSI OCBOCHHUS Y4€OHOTO MaTepuaia UCIIOIb3YIOTCS
clieyromue 0003HaueHUS:

1. — o3HaKOMHTEINbHBIN (Y3HaBaHUE PaHEee U3yUYECHHBIX OOHEKTOB, CBOMCTB);

2. — penpoyKTUBHBIN (BBITIOJHEHUE JEATEIHLHOCTH 110 00pa3ily, MHCTPYKIIUU UITU
M0J1 PyKOBOJICTBOM)

3. — MPOAYKTUBHBIN (IIJTAHUPOBAHUE M CAMOCTOSITEITLHOE BBHIITOTHCHHE
JEATEIIbHOCTH, PElICHUE MPOOIEMHBIX 3aa4)




3.2. TemaTu4yeckui JIaH U coiep:KaHHue Y4eOHOTo npeaMera « XuMHsI»

HaumenoBanue | Conepkanue yueOHOro mMatepuana, JadopaTopHble paOOThI U MPAKTUYECKUE 3aHATUSA, camocTosiTenbHas | O6beM | YpoBeHb P
pa3ziesioB U TEM paboTta 00yyaromuxcs 4acOB | OCBOCHHUS
1 2 3 4
Pa3nea 1. OPTAHUYECKASA XUMUSA 32
Tema 1.1. Copepxanne yaeOHOro Marepuaa 4
OcHoBHbIE [Tpenmet oprannyeckoit xumuu. [IpupoaHbie, HICKYCCTBEHHBIE U CUHTETUYECKUE OPTaHUYECKUE
MIOHSTHS BenlecTBa. CpaBHEHUE OPTaHUYECKUX C HEOPIraHUYECKUMU BEIIECTBAMHU.
OpPraHUYECKOM XHUMHYECKOE CTPOEHUE KaK MOPAIOK COSTUHEHHS] aTOMOB B MOJIEKYJIbI IO BaJIECHTHOCTH.
XUMHH U TEOPUSL Teopus crpoeHus oprannueckux coequHeHnii A.M. bytinepoBa. OCHOBHBIE MTOJIOKEHUS TEOPUU 3
CTPOEHHS XUMHYECKOTo CTpoeHus. M3oMepus u usoMmepbl. Xumuieckre GopMysbl U MOJEIH MOJIEKYJ B 1.2 1-13,
OpraHUYECKUX OpTraHUYECKON XHUMUH. 16,18,19,
COEIMHEHUI Knaccudukanus oprannueckux BemiecTB. Kinaccudukaius BemecTs Mo CTPOSHUIO YIIEPOIHOTO 20,22,23,
CKEJIETa U HAIMYMIO QYHKIMOHAIBHBIX Tpynil. 'omosioru u romosorusi. Hauana Homenknarypst IUPAC. 24,29,30,
JlaGopaTopHbie pabOThI - 32,
[TpakTHueckue 3aHsTH 1 2
CrpykrypHble (OPMYJIbI OPraHUYECKUX BELECTB, U30MEPhI U TOMOJIOTH.
CamocTtosTenbHas paboTa 00yJaronuxcs: 3 3
CocraBieHue CTPYKTYpHBIX (OpPMYJI OpraHM4eCKHUX BEIIECTB, UX U30MEPOB U TOMOJIOTOB.
Tema 1.2. Coneprkanue yueOHOro MaTepuasa 11
VYT1i1eBo10pObI U AJKaHbl: TOMOJIOTHYECKUH Psijl, M30MEpHsI U HOMEHKJIaTypa aJIkaHOB. XMMUYECKHE CBOMCTBA
UX NPUPOIHBIE JIKaHOB (MeTaHa, 3TaHa): TOPEeHue, 3aMelIeHue, pa3lioKeHue, JeruapupoBanre. [I[puMeHenue ajakaHoB
HWCTOYHUKHU Ha OCHOBE CBOWCTB.
[Tuknoankansl. ['oMoa0ruyeckuii psii ¥ HOMEHKIIATYpa [IUKIOAIKAHOB, X 00mIast popmyina.
W3omepust IMKII0AJIKaHOB: MEXKKJIaccoBasi, yriiepoHoro ckenera. [loaydyenue u gusndeckue cBONCTBA
LUKJIOAJIKAHOB. XMMHUYECKHE CBOMCTBA LIUKJIOAJIKAaHOB. [[puMeHeHue. 1-13
AJTKeHbl. DTUJIEH, €r0 MOJyuyeHue (JernIpupOBaHUEM 3TaHa, ICOJMMEPHU3ALeH TOIUITUIICHA). 1618 1'9
["'oMosornyueckuit ps1, U30Mepusi, HOMEHKJIaTypa aJKeHOB. XMMHUECKHAE CBOICTBA ITUJIEHA: TOPEHHUE, 8 1,2 20’22’ 23’
KaueCTBEHHBIC peakinu (0OeciBeUrBaHNe OPOMHOM BOJIBI M PACTBOpA MepMaHTaHaTa Kajus), 2 4’29'30’
ruapaTanys, nojuMepusanus. [[puMenenue 3TuieHa Ha OCHOBE CBOMCTB. ’ 32’ ’

[wuensl. [ToHsITHE O AMEHAX KAaK YTIIE€BOAOPOAAX C IBYMs ABOMHBIMU CBA3SIMH. CONMPSKEHHBIE THECHBI.

Xumuueckue cBoiicTBa OytaaueHa-1,3 u n3onpeHa: odecrBeurBaHue OpPOMHON BOJIBI U MOJIMMEPU3ALIUS
B Kay4yKH.

ANKuHBI. AneTuieH. XMMHUYECKUe CBOMCTBA alleTUIIeHA: TopeHue, o0ecliBeunBaHe OPOMHOM BOJIBI,
IPUCOEIUHEHNE XJI0POBOIOpoa U ruparamus. [IpuMeHeHne aneTuineHa Ha OCHOBE CBOMCTB.
MesxksiaccoBasi H3oMepus ¢ ankaaueHamu. [lomyyenue aleTuaeHa NTUPOIN30M METaHa M KapOUIHBIM
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CIocoo0oM.

Apenbl. benzon. Xumudeckue cBoicTBa OCH30J1a: TOPEHUE, PEaKIIMK 3aMeIeHUs (TaJIOTeHUPOBAaHKE,
HuTpoBaHue). [I[pumMenenne OeH30J1a Ha OCHOBE CBOMCTB. ['oMoornueckuit psi apeHoB. Tomyod.
HwurpoBanue tonyona. TpoTui.

[TpupoaHbIe HCTOUHUKH YTIeBOA0pOoAOB. [IpupoiHblii ra3: cocraB, MpUMEHEHHE B KaUeCTBE
toruBa. [lomyTHeId HEPTSIHOI ra3, ero nepepadoTKa.

Hedts. CoctaB u nepepadborka HedTu. [leperonka nedgtu. Hedrenpomykrsl. OKTaHOBOE YHCIIO
OCH3UHOB.

JlaGopaTopHbie pabOThI

HpaKTI/I‘IGCKI/Ie 3aHATHUA

Pemenne 3a1a4 Ha HAXOXKACHUS MOJIEKYIIPHON (POPMYITBI ra3000pa3HOTO YIIIEBOAOPOAA.
Pemenne pacu€THbIX 3a7a4 MO0 YPaBHEHUSAM XUMHUYECKUX PEAKIIUM.
['enernyeckas CBsI3b MEXAY YIJIEBOJOPOIAMHU.

CamocTosTenbHas pabota 00ydaromuxcs

Hazpanue BemiectB no mexaynapoanoit Homenkiarype IUPAC.

CocTraBiieHHE U PEIICHUE TCHETHYSCKUX IIETIOYCK.

Penienre 3a/1a4 Ha HAX0XICHUS MOJICKYJISIPHOM (hOpMYJIbl ra3000pa3HOro yriaeBoa0po/a.

Tema 1.3.
Kucnoponconep
JKarme
OpraHUYeCcKue
COEIMHEHHUS

Cojnepkanne y4eOHOro Marepuana

10

Cnuptsl. [lonyyenue sTanona 6poskeHUEM TIIOKO3bI M TUApaTaleit sTuiena. [ uapokcuabHas
rpymma kak GyHkiuoHansHas. [ToHaTre 0 mpeneabHbIX OJHOATOMHBIX CIIUPTaX. XUMHUYECKHE CBOMNCTBA
ATaHOJA: B3aUMOJICHCTBUE C HaTpHeM, 00pa30BaHUE MPOCTHIX U CIOKHBIX 3(DUPOB, OKUCICHHE B
anpaerul. [ I[puMeHnenue sTaHoIa Ha OCHOBE CBOMCTB. METHIIOBBIN CIUPT U €r0 UCHOJIb30BAHUE B
KauyeCcTBE XUMUYECKOTO ChIpbs. TOKCHYHOCTh METAHOJIA U MpaBUjla TEXHUKHU 0e30MacHOCTH Ipu paboTe ¢
HHUM.

MHoroaTtomHble CriUpThl. M30MepHs 1 HOMEHKIATypa NMPEICTaBUTEIIEH IBYX- U TPEXaTOMHBIX

CIIMPTOB. Oco0eHHOCTH XMMHYECKHX CBOMCTB MHOTIOATOMHEIX CIIMPTOB, UX KAYCCTBCHHOC 06Hap}I)K€HI/Ie.

OTnenbHbIE MPEICTABUTENN: ITUIICHIJIMKOIb, TIMLEPHUH, CIIOCOOBI X MOIYYEHHs, TPAKTUYECKOe
IIPUMEHEHUE.

®enou. Gusznyeckre 1 XUMHUUECKUE CBOIMCTBA (heHoa. B3anMHoOe BiIMsIHUE aTOMOB B MOJIEKYJIe
¢deHomna: B3auMoieicTBHE C THPOKCHUIOM HATpHsl U a30THOU KucioTol. [Ipumenenue gpeHona Ha ocHOBE
CBOJNCTB.

Anbpaeruasl. [lonarue o0 anpaerugax. Anabaeruanas rpynna kak GyHkiuonanpHas. @opmanbaeruy
Y €r0 CBOWCTBA: OKUCIIEHUE B COOTBETCTBYIOILYIO KUCIIOTY, BOCCTAHOBIEHUE B COOTBETCTBYIOLIUI
CIINPT. HOqueHHe AIbACTUAOB OKHUCIICHUEM COOTBCTCTBYIOIIUX CIITUPTOB. HOJ’H/IKOH}IGHC&HI/IH
dopmanbaeruna ¢ penosom B peHonopopmManbaeruaAnyI0 cMoay. [lpumenenne popmanpaeruia Ha
OCHOBE €r0 CBOMCTB.

1,2

1-13,
16,18,19,
20,22,23,
24,29,30,

32,
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Kap6onossie kucnotsl. [ToHaTHE 0 KapOOHOBBIX KHCI0TaXx. KapOokcuiabpHas Tpymmna Kak
¢ynkunonanbpHas. 'oMonornyeckuii psit npeAeabHBIX 0JJHOOCHOBHBIX Kap-O0HOBBIX KuciOT. [lomydenue
KapOOHOBBIX KUCJIOT OKHCICHUEM albACTUI0B. XUMUYE-CKHE CBOMCTBA YKCYCHOM KHCIIOTHI: OOIIHE
CBOWCTBA C MUHEPAIIbHBIMU KHUCIOTAMU U peakius stepudukanun. [IpuMeHeHne ykCycHO#M KHCIOTHI Ha
OCHOBE CBOMCTB. BbICIINe )KUPHBIE KUCIOTHI HA IPUMEpPE MaJIbMUTHHOBON U CTEaPUHOBOIA.
MHoroo0pa3ue kKapOOHOBBIX KUCIIOT (IIaBeeBasi KUCIOTa KaK IByXOCHOBHAs, aKpHUJIOBAsl KUCIIOTa KaK
HenpeenbHast, 0eH30MHas KHCIIOTa KaK apoMaTHiecKas).

Crnoxuble 3¢upsl 1 xupbl. [lomydenue cioxkHbIX 3PUPOB peakiuei srepuduranun. CloxHbIe
3¢upsl B Ipupoie, UX 3HadeHue. [IpumMeHenne cioxHbIX 3UpPOB HA OCHOBE CBOICTB.

XKups! kak cnoxusie 3¢upsl. Knaccuduxanus xupoB. XUMUYECKHE CBOWCTBA KUPOB: THAPOIIU3 U
TUAPUPOBAHUE KUJIKUX >KUPOB. [IpuMeHeHne )KUpoB Ha OCHOBE CBOMCTB. MbLia.

YrneBoasl. YTiIeBobl, X Kilaccu(uKanus: MOHOCAXapH bl (TI0K03a, PpykTo3a), Aucaxapu bl
(caxapo3a) ¥ mojucaxapuibl (Kpaxmail U IEJUII0II03a).

['mroko3a — BEMIeCTBO C IBOUCTBEHHOW (DYHKITUEH — aJIbICTHIOCTUPT. XUMHYECKHE CBOMCTBA
TIFOKO3bI: OKUCJICHHE B INIFOKOHOBYIO KHUCJIOTY, BOCCTAHOBJIICHHE B COPOUT, CIIUPTOBOE OpOKEHUE.
IIpuMeHeHne IIF0KO03bI HA OCHOBE CBOWCTB.

CtpoeHue U XUMHUYECKUE CBOWCTBA caXxapo3bl. TeXHOIOTHYECKUE OCHOBBI TPOU3BOJICTBA CAXaPO3bI.

Kpaxman. Ctpoenue monexysbl. @U3ndeckue 1 XUMUUECKHE CBOMCTBA, HAXOKECHUE B IPUPOJE U
Ouonorudeckas poib. [Ipumenenue.

[emronosza. Ctpoenue, puzndeckue 1 XUMHUECKUE CBOIcTBa. HaxoxaeHune B mpupoe u
6uonornyeckas poib. [Ipumenenne. CpaBHEeHHE CBOMCTB Kpaxmaia U HEeJUTI0I03bI.

3HaueHue YIJIeBOJAOB B XKUBOM NPUPOJE U KU3ZHU YEIOBEKA.

JlaGopaTopHble paboThI

ITpakTHyeCcKue 3aHATHS

I'eneTnueckas CBA3b MCKAY KJIaCCaMHU OPraHUYCCKUX COCAUHCHU. Pemenune 3amad.

CamocTrosTenbHas paboTa 00yJaronuxcs
Pabota ¢ yueOHoOM, cipaBouHO# JuTepaTypoil u HTepHeT - pecypcamu.
CocraBieHue U pelieHre FreHeTHYECKUX 1IeTI0YeK.

Tema 1.4.

Copepxanuie yaeOHOTo MaTepuana
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A30TCcoepKaln
€ OpraHu4ecKue
COEIMHEHHS.
[Tonumepst

Awmwunbl [TonsiTie 06 aMruHaX. AHUIIMH, KaKk OpraHnYeckoe ocHoBaHue. [loyueHne anmmHa U3
HUTpoOeH3o0ma. [IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.

AMUHOKHCIOTBL. AMUHOKHUCIIOTHI Kak aM(oTepHble MU yHKIIMOHAIbHBIE OpraHUYeCKHe
COEIMHEHUS. XUMUYECKHE CBOMCTBAa aMUHOKHUCIIOT: B3aUMOJICHCTBUE CO LIEI0YaMU, KUCIIOTAMH U IPYT C
IpyroMm (peakuus nonukonaeHcauun). Ilentuanas cBsa3p u nonunentubl. [IpumMenenrne aMuHOKUCIOT
Ha OCHOBE CBOMCTB.

benku. IlepBuunas, BTOprUHas, TpeTUYHAs CTPYKTYPbI O€ITKOB. XMMHUECKHE CBONCTBA OEIKOB:
TOpeHue, JeHaTypalus, THAPOIU3, IIBETHBIC peakiun. buonornueckrue GyHKIIUU OCITKOB.

OCHOBHBIE IOHATHUS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU. MOHOMED, TOJIUMED, NTOJIy4eHUE
MOJIMMEPOB PEAKLMEH MOTMMEPHU3ALNUU U TTOJIMKOHICHCAIIUH, CTETNIEHb OJMMEPHU3ALNH, CTPYKTYpPHOE
3B€HO. THIIbI NOJMMEPHBIX LENEN: TMHEHHBIE, pa3BETBICHHBIE, CLIUTHIE.

[TnacTmaccel. TepMoruIacTUUHBIE M TEPMOPEAKTUBHBIC TIacTMacchl. [IpeacraBurenu macTmacce.

Bonokna, ux knaccudukanus. [lomyuenue BoaokoH. OTAenbHBIEC MTPEICTABUTENN XUMUYECKIX
BOJIOKOH.

1,2

JlaGopaTopHble/TIpakTHYECKHE pabOThI

«Pemenne 3KCIepUMEHTAIBHBIX 32/1a4 HA UICHTH(MUKAIIUIO OPTAHNYSCKUX COCAMHCHMI)

KonTponbhas pabota

(B

CamocTosrenbHas padota o0ydaromuxcs

Pabota ¢ yueOHOM, cipaBoyHO# JIuTepaTypoil u IHTepHeT - pecypcamu.

Boinonnenue camocToaTenbHoM paboThl 1o TeMe «Kaydyku HaTypainbHbI 1 CHHTETUYECKHE.
Bynkanuszanus kaydyka, pe3uHa».

[ToaroroBka k 1aboparopHoii padbore u auddepeHInpoBaHHOMY 3a4ETY

1-13,
16,18,19,
20,22,23,
24,29,30,

32,
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HaumenoBanue Copepxanue yueOHOro MaTepHana, 1abopaTopHble padOThl U MPAKTUUECKHUE 3aHATHS, O6beM | YpoBeHb P
pa3JeNoB U TEM caMmocCTosiTeNIbHas paboTa 00yJaIoMXCsl 4acoB | OCBOEHMSI
1 2 3 4
Paznen 2. OBIIIAS U HEOPTAHUYECKASA XUMUSA 46
Tema 2.1. Copepxanne yaeOHOT0 MaTepuaa 4
OcHOBHbIE OcHoBHbIe NOHATHS XUMHH. BemectBo. AToM. Mosiekyna. XuMHUYECKHM 3J1EMEHT. AJUTOTPOIIHS.
TIOHSATHS U [Ipocteie u cnoxHble BemecTBa. KauecTBEHHbIN U KOJIMYECTBEHHBIM COCTAB BELIECTB. XUMHUUECKUE
3aKOHBI XUMUU 3HaKku U popmynbl. OTHOCUTENBHBIE aTOMHAs ¥ MOJIEKYJIsipHas Macchl. KonmuuecTBo BeliecTsa. 2 1,2
OcHoBHbIE 3aKOHBI XUMHH. CTEXMOMETPHS. 3aKOH COXPAHEHHUS MacChl BEIIECTB. 3aKOH ITOCTOSHCTBA
COCTaBa BEIECTB MOJICKYJIIPHON CTPYKTYphI. 3aKOH ABOTa/Ipo U CIEJICTBUS UX HETO. 1-13,
JlabopaTopHbie paboThI - 16,18,19,
[TpakTrueckue 3aHATHs 2 5 20,22,23,
Pemenuie 3a1a4 Ha HaX0XAEHUE OTHOCUTEIILHOM MOJIEKYISIPHON MacChl, ONpe/IeTICHHEe MacCOBOM TOIU 24,29,30,
XUMHYECKHX JIEMEHTOB B CJIO)KHOM BEIIIECTBE, KOJUYECTBA BEIIECTBA H T.JI. 32,
CamocTosTenbHast paboTa 00y4aronmxcs: 3
[TpopaboTka KOHCIIEKTA. 3
Pemenue 3a1ay Ha HAXOXKACHUE OTHOCUTENIBHON MOJIEKYISIPHON MacChl, ONpeAeTICHUE MacCOBOM OMH
XMMHUYECKHX 3JIEMEHTOB B CJI0KHOM BEILLECTBE; KOJIMYECTBA BEIIECTBA U T.1.
Tema 2.2. Copepxanue yueOHOro MaTepuana 4
ITepuonnueckuii [Tepuonnueckuii 3akon [{.M1. Menneneesa. Otkpoitue .M. Menneneessim Ileproanyueckoro
3aKOH U 3akoHa. [lepuoanueckas Tabnuia XUMUYECKUX PJIEMEHTOB — rpaduueckoe oToOpakeHne
Ilepuonnyeckas | mepuoaudeckoro 3akoHa. CTpyKTypa MepruoAHIeCKOi TaOIHIIbl: TIEPHOABI (Masble U OOJIBIINE), TPYIIITHI
cucrema (rmaBHas ¥ MoOOYHas).
XUMHUYECKHUX Crpoenue atoMa u nepuoanyeckuit 3akoH J[.M. Menneneea. ATom — ciioxHas yactuua. Sapo 1-13,
snemenToB JI.W. | (mpoTOHBI U HEUTPOHBI) U ANNEKTPOHHAs 000sI0uKa. M30TO0nbI. CTpOEHHE AIEKTPOHHBIX 000JI0UEK 3 1,2 16,18,19,
Meneneena u aTOMOB 3JIEMEHTOB MaJIbIX MEepH010B. OCOOCHHOCTU CTPOCHHUS IJIEKTPOHHBIX 000JI0UEK aTOMOB 20,22,23,
CTPOEHHME aTOMa | SJIEMEHTOB OOJBIINUX MEPUOJIOB (MepeXOAHbIX d7eMeHTOB). [loHsTHE 00 OpOuTaNsX. s-, p- u d- 24,29,30,
opbuTanu. DNEeKTPOHHbIE KOHPUTypallui aTOMOB XUMUYECKUX 3JIEMEHTOB. 32,
3HaueHue MepuoIUYECKOr0 3aKOHA U TIEPHOJNYECKON CHCTeMbl XUMHUUYECKUX dTeMeHTOB J[. 1.
MenieneeBa Jijisl pa3BUTHS HAYKH W TOHUMAHUS XMMHYECKON KapTHHBI MHpa.
JlaGopatopHble padoThI - 2
[IpakTHueckue 3aHATHS 1
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Pemenne xauecTBEHHBIX 3a4a4 110 TEMCE: ((CTpOCHI/Ie aToMa. H,Z[epHI)IC PCaKIn»
Pacuer xonuuecTBa IMPOTOHOB, Hef/’ITpOHOB, OJICKTPOHOB B aTOMax pa3jIMUHbIX XUMHUYCCKUX IJICMCHTOB.
CocraBiieHne cxem CTPOCHUSA U BJICKTPOHHBIX KOH(i)I/IpraI_II/Iﬁ aTOMOB XUMHYCCKHX 3JICMCHTOB.

CamocrosiTenbHast paboTa 00yJaronmxcs:
Pacuer xonmuecTBa NpOTOHOB, HEUTPOHOB, JIEKTPOHOB B aTOMaX Pa3IMYHBIX XUMUYECKUX IJIEMEHTOB.
CocraBiieHHEe CXeM CTPOEHUS U 3JEKTPOHHBIX KOHPUTYpalluii aTOMOB XUMUYECKUX 3JIEMEHTOB.

Tema 2.3.
Crpoenue
BelIeCTBa

Copepxanue yueOHOro MaTepuaa

KoBanenTHas xuMudeckas cBsi3b. MexaHu3M 00pa3oBaHUs KOBAICHTHOH CBsI3M (OOMEHHBIH 1
JIOHOPHO-aKIENTOPHBIN). DIEKTPOOTpULIATENbHOCTh. KOBaNeHTHBIE MOMSpHAst U HEMOJIAPHAsS CBA3H.
KpaTHocTh KOBasieHTHOH cBs3U. MoOJeKyspHbIE U aTOMHBIE KpUCTaJIIMYecKue pemeTku. CBolicTBa
BELIECTB C MOJIEKYJISIPHBIMU M ATOMHBIMU KPUCTAJIIMYECKUMHU perieTkamu. IIpocTpancTBeHHOE
CTPOCHHME MOJIEKYJI C KOBAJICHTHOM CBSA3BIO.

Honnas xumuueckas cBsi3b. KaTnonsl, ux 00pa3zoBaHue U3 aTOMOB B pe3yJibTaTe Impolecca
OKHCJIEHUS. AHHOHBI, UX 00pa30BaHUE U3 aTOMOB B pe3yJjbTaTe Mpoliecca BocCTaHOBIeHUs. MloHHas
CBSI3b, KaK CBSI3b MEXAY KAaTHOHAMM U aHUOHAMU 3a CUET IEKTPOCTATUYECKOTO MPUTSHKECHHUS.
Knaccugukanus HOHOB: IO COCTaBy, 3HAKY 3apsa, HATMYUIO THAPATHON 000104KH. VIOHHBIE
KpUCTaJIIIM4ecKue pemeTkd. CBONCTBA BEIECTB ¢ HOHHBIM THIIOM KPUCTAJUIMYECKOM PEIIETKHU.

Merammueckas cBA3b. MeTaimnueckasi KpUCTALNINYECKAst pELIETKA U METaUIMYeCKash XMMU4eCcKas
CBSA3b.

ArperaTHbl€ COCTOSTHHSI BEHIECTB U BOAOPOAHAs CBA3b. TBepaoe, KHUIKOE U ra3000pa3Hoe
cocTosiHMA BewlecTB. [lepexon BemecTBa U3 OHOIO arperaTHOro COCTOsAHM B Apyroe. Bogopoanas
CBS3b.

Uucrele BewmecTsa U cMecH. [IoHATHE 0 cMecH BelecTB. | OMOTeHHBIE U TE€TEPOr€HHBIE CMECH.
CocraB cmecell: 00beMHast U1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBasi 10JIsl IPUMECEH.

HucnepcHble cucteMsl. [lonsaTHE 0 qucniepcHoil cucteme. [JucnepcHas ¢aza u TucnepcuoHHast
cpena. Knaccugukanus nucnepcHbsix cucteM. [IoHsITHE 0 KOIITIOUAHBIX CHCTEMAX.

1,2

JIaGopatopHble paboThI

[IpakTyeckue 3aHsATUs

Pemienue 3a1a4 Ha HaXOX/1eHUE OOBEMHON 1 MAaCCOBOM JI0IM KOMIIOHEHTOB CMECH, MAaCCOBOM JTOJIH
MIPUMECEH.

CamocrodrenbHas paboTa 00y4aroIXcs:

Pa6ora c yueOHoi1 nuteparypoii u HTepHeT - pecypcamu.

Pemienue 3a1a4 Ha HaXOXk/1eHUE 0OBEMHON 1 MAaCCOBOM JI0I1M KOMIIOHEHTOB CMECH, MAaCCOBOM J10JIH
IIPUMECEH.

1-13,
16,18,19,
20,22,23,
24,29,30,

32,

15




Tema 2.4. Coneprxkanue y4eOHOro MaTepurasia 8
Bopa. PactBopsl. Bopa. Pacteopsl. PactBopenue. Bona kak pactsoputeins. PactBopumocts BemecTs. Hachliennsle,
OJNEKTPOJIUTHYEC | HEHACBIIICHHBIC, TIEPECHIIICHHBIC PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KHUIKOCTEH U
Kas JMCCOLMANMs | TBEPABIX BEIIECTB OT PA3IMUHBIX (PAKTOPOB.
MaccoBas 10J11 paCTBOPEHHOTO BELIECTBA.
DNEKTPOIUTHYECKAS AUCCOLUALUS. DIIEKTPOIUTHI U HEAJIEKTPOIUTBI. DINEKTPOIUTHYECKAS 6 1,2
nucconuanusi. CTeneHb MeKTPONIUTHYeCKOM qucconnanuu. CUIbHbIE U cIa0ble 3JeKTPOIUTHI. 1-13,
OCHOBHBIE NOJIOXKEHUS TEOPUU AIEKTPOIUTUYECKON JTUCCOLUALIUH. 16,18,19,
Kucnorel, o0CHOBaHUA U COJIM KaK 3JEKTPOJIUTHI. 20,22,23,
Peakmun nonHoro ooMeHa. 24,29.30,
JlaGopaTopHblie paboThl «PeakIiuu HOHHOTO OOMEHAY 3 32,
[IpakTHyeckue 3aHATHs 1
Pemenue 3a1a4 Ha MacCOBYIO JIOJIFO paCTBOPEHHOT'O BEILLECTBA. 2
CamocTosiTenbHast paboTa 00y4aronmxcs: 3
Pemenue 3a1a4 Ha HaX0X/I€HUE MAaCCOBOM J10JIM PAaCTBOPEHHOI'O BELIECTBA. 3
CocraBiieHre ypaBHEHUH 3IEKTPOIUTHUECKON NUCCOMALINY, PEAKIIHi HOHHOTO OOMEeHa.
Tema 2.5. Coneprxkanue y4eOHOro Marepuasia 10
Knaccuduxanus Kucnorsl m wux cBoiictBa. KHCIOTBI Kak 3JEKTPOIUTHI, MX KIACCH(PHKANMA IO PA3IUIHBIM
HCOPraHMYECKUX | MPU3HAKaM. XHUMHYECKHE CBOMCTBA KHUCIOT B CBETE€ TEOPUM JJIEKTPOJUTUYECKOW AMCCOLUALIMH.
coeMHEeHUN U uX | OCOOEHHOCTH B3aWMOJICHCTBUSI KOHIICHTPUPOBAHHOW CEpHOW W a30THOW KHCJIOT C METaJUIaMH.
CBOMCTBa OcCHOBHBIE CTIOCOOBI MOTYYEHUS KUCIIOT.
OcHoBaHust U ux cBoicTBa. OCHOBAaHMS KaK AJIEKTPOJUTHI, UX KiIaccU(UKAMs MO Pa3INnYHBIM
IpU3HaKaM. XHMHUYECKUE CBOMCTBA OCHOBAHUN B CBETE TEOPUHM IEKTPOJIUTUYECKOW IHUCCOLMALINH.
Paznosxenre HepacTBOPUMBIX B BOJIE OCHOBaHUM. OCHOBHBIE CITIOCOOBI MOJyYEHUSI OCHOBAHUM. 9 1,2 1-13
Comu u ux cpoiictBa. Conu Kak 3eKTpoauThl. Coau cpeHue, KUCable U OCHOBHbIE. XUMUUYECKHE ;
CBOICTBA COJIEH B CBETE TCOPUU IIEKTPOIUTHUYECKON Aucconnanuu. CriocoObl MOTyUeHUs COJEH. 16,18,19,
I'maponus coneit. CocTaBiaeHUE CXEM TUAPOIIA3A COJIEH. 20,22,23,
Okcumpl W ux cBoiictBa. ConeoOpasyronue U HecosieoOpasyromue OKcuabl. (OCHOBHEIE, 24,29,30,
ampoTepHble M KHUCIOTHBIE OKCHJBI. 3aBHCHUMOCTh XapakKTepa OKCHIAa OT CTEMEeHU OKHUCICHUS 32,
oOpa3yromiero ero MeTajia. XuMHUYECKHE CBOMCTBA OKCHAOB. [lomyueHnne okcuios.
['eHeTnyecKas CBSI3b MEX1Y KJIacCaMHM HEOPraHMYECKUX COCTMHEHHM.
[TpakTnueckue 3ausaTHsi «CBONCTBAa OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COEAMHEHMI 1 9
Pemienue pacdy€THBIX 3a71a4 10 YPABHEHUSIM PEAKLIUM.
CamocrosiTenbHast paboTa o0ydyaroumxcs 3 3

CocraBneHue O606H.laIOI_I_ICI‘/’I Ta6J'II/II_[BI 10 HOMCHKJIATYPC U XUMHYCCKUM CBOMCTBaM OCHOBHBIX KJIACCOB
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HCOPIraHN4YCCKUX CO@HHHGHHﬁ.

Tema 2.6. Copepxanne yaeOHOro MaTepuana
XuMHYecKue Knaccuukanus XxumMuueckux peakuuid. Peakuun coequHEeHus, pa3iokKeHus, 3aMeUIeHus, 0OMeHa.
peakuuu Karanutnueckue peaknun. OOpaTuMble W HEOOpaTUMBbIC pPEaKIHH. [ OMOTEHHBIE W TeTEPOTCHHBIE
peakiuu. JK30TEPMUUECKHE U DHIO0TEPMUYECKHE peakiuu. TernoBoit 3hdekT XuMuyecknx peakuui.
TepMoxuMHUUYECKHE YpaBHEHHUS.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaky. CteneHb okucineHnus. OKUCIUTENb U BOCCTAHOBIIEHHUE.
BoccranoBurens u OkucieHHe. MeTOJ AJIEKTpOHHOrO OanaHca JUIsl COCTABICHHS YpaBHEHUH 12
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUH. ’
CkopocTp XuMHYeCKHUX peakuui. [loHsATHE O CKOpPOCTM XUMHUYECKHX peakUuid. 3aBUCHUMOCTb
CKOPOCTH XMMHMUYECKUX PEaKIUil OT pa3iIuyHbIX (DaKTOPOB: MPUPOIBI PEArupyIOIIUX BEIIECTB, UX
KOHIIEHTPALIUHU, TEMIIEPATypPbl, TOBEPXHOCTH COMPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaIU3aTOPOB.
OOpatumMocTh XHUMHUYECKHX peakuuil. OOpaTumble U HEOOpaTUMbIE peakiuu. XHUMHUYECKOe 1-13
paBHOBECHE U CIIOCOOBI €r0 CMEIIEHUSI. 16.18 1’9
JlabopaTopHbie paboThI 20’22’ 23’
[IpakTHyecKue 3aHATHS 5 4’29’ 30’
Pemenne pacuéTHpIX 3a71a4 IO TEPMOXUMHUYECKUM YPABHEHUSIM, HA CKOPOCTh XUMUYECKHUX PEaAKIIHiA, 2 ’ 32’ ’
XHMHYECKOE PABHOBECHE. '
CocraBieHne ypaBHEHUH OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINH, pacCTaHOBKA KOA(PPHUIIMEHTOB
METOJIOM 3JIEKTPOHHOTO OarnaHca.
CamocrosiTenbHas paboTa o0yJyaroumxcs
PaGora ¢ yueOHoil nuTeparypoit
Pemenue BapuaTUBHBIX 3a7au. 3
PaccranoBka k03()(pUIIMEHTOB B OKUCIUTEIbHO—BOCCTAHOBUTENIBHBIX PEAKIUSIX METOI0M
3JIEKTPOHHOTO OajaHca
BeinonHenue caMmocToATeNbHBIX PabOT MO TeMaM: XUMU4eckoe paBHoBecue. CKOPOCTh XUMUUECKON
peakuuu. [IponsBoacTBo aMmmuaka. IIpou3BoACTBO CEpHOM KUCIOTBI.
Tema 2.7. Coneprxanue yueOHOro MaTepuasa
Merannsl u Mertannbl. OCOGEHHOCTH CTPOEHHS aTOMOB U KpUCTaIIoB. Pu3nyecKre CBOMCTBA METAIJIOB.
HEMETAIJIbI Knaccugukanus MeTanioB 1o pa3indHbIM NIPU3HaKaM. XMMHUYECKHE CBOWCTBA METAIJIOB. 1-13
DIEKTPOXUMHUYECKUI DS/l HANPSIKEHUA METau10B. MeTamioTepMusl. 1618 1'9
Koppo3us MeTannoB: Xxumudeckast 1 3J1€KTPOXUMHUYECKasA. 3aBUCUMOCTh CKOPOCTH KOPPO3UHU OT 12 20’22’ 23’
yCIIOBUH OKpy»xaromei cpenpl. Kiaccudukaiiys Koppo3uu METAIOB MO Pa3INYHbIM PU3HAKAM. ’ 5 4’29’ 30’
CriocoOblI 3aIUThl METAJIOB OT KOPPO3HH. ’ 32’ ’
:

O6mue cnocoObl nonydeHus: metamuioB. CocTtaBiieHne cxeM aekTponusa. [lonstue o
MeTasuryprud. CrutaBbl YepHbIE U IBETHBIE.
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Hewmeramisl. OcobeHHOCTH cTpOoeHUST aTOMOB. HemeTasisl — mpocThie BEecTBa. 3aBUCUMOCTh
CBOMCTB TaJIOT€HOB OT UX NoJioxkeHus B [lepuonnueckoit cucteme. OKUCIUTENbHBIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBA HEMETAIIJIOB B 3aBUCUMOCTHU OT UX IOJIOKEHHS B PAY
3JIEKTPOOTPULIATEIIBHOCTH.

JlaGopaTopHble/TpaKTUYECKHE pabOThHI

[IpakTHyecKkue 3aHsATHS 1
Pemenne pacuéTHbIX 3a7a4 Ha OIpe/ieJIeHUE TPAKTUYECKOTO U TEOPETHUECKOT0 BBIX0/1a MPOAYKTa
PEaKIHH.
CamocrosTenpHas paboTa o0yJaronuxcs 3
BrimonHeHne caMoCcToATeNbHBIX Pa0doT o TeMam: [Ipon3BoACTBO UyryHa u ctanu. Bogopoaabie
COEJIMHEHHS] METAJUIOB U HEMETAJIJIOB.

JunddepenunrpoBaHHbiii 3a4ET 1

Bcero 3a kypc xumuu: 117
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4. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O IIPE/IMETA

4.1. TpeOoBaHHMS K MHHHUMAJIbLHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecreYeHu 0

Peanuzanust yuyeOHOro mnpenmera TpeOyeT Haivuusl ydyeOHOro KaOuHeETa
«XUMUSY;

O6opynoBanne yueOHOTO KaOMHETA:

- IOCAJI0YHbIE MECTa MO KOJIUYECTBY 00YyYaroUXCs;

- pabouee MecTo MpernoaaBaTes;

- BBITSDKHOM 1IKad;

- Ha0Op XMMUYECKOHN MOCYbl U IPUHAIIICHKHOCTEH JIJIs TaOOPATOPHBIX U
MPaKTUYECKUX padoT;

- Ha0OpbI PEaKTUBOB OPTaHUYECKUX U HEOPTAHUUECKUX BEILECTB;

- KOMIUIEKT Y4e€OHO-HATJIAIHBIX TOCOOUM « XUMUSI»;

TexHuueckue cpeacTra 00y4eHus:

- KOMIIBIOTEP C JIMLEH3UOHHBIM TPOTrPAMMHBIM 00ECIIEYEHUEM;
- MyJIbTUMEANATIPOEKTOP

- 3KpaH

4.2. UndopmanuonHoe obecreyeHue 00ydeHust
Ilepeyenbp pexoMeHayeMbIX Yy4YeOHBIX H3AaHuMi, VHTepHeT-pecypcos,
JTOTMOJHUTEJIbHOM JIUTEPATYPbI

Jliis o0yyarommxcst

1. Tabpuensa O. C., OctpoymoB W. I'. Xumus g mnpodeccuit u
CHEIMATLHOCTEH TEXHUUYECKOTO NPOoGuiIsl: Y4eOHUK ISl CTY. YUPEKACHUN CPel.
npod. oOpazoBanusa. — M., 2021.

2. Tabpuensu O. C., Octpoymo U. I'., Cnagkos C. A., Jlopodeera H.M.
[IpakTukyM: yde0. mocodue st CTy. yupexkaeHuit cpel. npod. odpa3oBaHus. —
M., 2021.

3. I'abpuensn O. C., JIsicoBa I'. I'. Xumus. Tectol, 3a1aun ¥ ynpaKHEHUS:
yue0. mocodue il CTy/l. YUpeKIeHui cpe. nmpod. oopazoBanus. — M., 2021.

4. Epoxun HO. M., Komanea WM. b. Xumus pmna npodeccuii wu
CHEIUATBHOCTEH TEXHUYECKOTO U €CTECTBEHHOHAYYHOTO NMpoduieii: yaeOHUK ISt
CTY[. YUpexXaeHuii cpea. npod. oopazoBanus. — M., 2021.

5. Epoxun FO. M. Xumusi: 3agaun v ynpaxHeHus: yued. mocodue Jyisi CTy/I.
yapexaeHuit cpen. nmpod. oopazoBanus. — M., 2021.

6. Epoxun FO.M. CO0opHUK TECTOBBIX 3a/laHMi MO XUMUU: y4eO. mocodue
JUISL CTY1. YUpeXIeHuH cpea. npod. oopazoBanus. — M., 2021,

7. Epoxun 1O. M., KopaseBa WM. b. Xumus 5n1 mnpodeccuit u
CHEUATBHOCTE TEXHUYECKOro Mpoduis. DIEKTPOHHBIM y4eOHO-METOIUYECKU
koMmIiekc. — M., 2021.

8. CnankoB C. A., OctpoymoB U. I'., I'abpuensn O. C., JlykpssnoBa H. H.
Xumus s npodeccuil U CnenuanabHOCTeH TEXHUYECKOro Tpoduiisi. DIEKTPOHHOE
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MPUIIOKEHUE (DJIEKTPOHHOE YUeOHOE U3/IaHKE) JIJIS CTY/. YUPEXKIACHUH cpel. npod.
oOpazoBanus. — M., 2021.
JIJisi mpenogaBaTeJisi

1. ®epnepanbhbiii 3akoH oT 29.11.2012 Ne 273-03 «O6 oOpazoBaHuHM B
Poccniickon @enepanum».

2. Ilpuka3z MunucrepctBa obpazoBanus U Hayku P® ot 17.05.2012 No 413
«O0  yrBepxkAeHUM  (enepanibHOr0 TOCYAApCTBEHHOTO  00pa3oBaTEIbLHOTO
CTaHJapTa CpeJaHero (IIOJIHOT0) O0IIEro 00pa3oBaHUs.

3. Ilpuka3z Munuctepcta oOpazoBanus U Hayku PD ot 29.12.2014 No 1645
«O BHecenuun naMenenuit B [Ipukaz MunucrepctBa oOpazoBanus U Hayku PO ot
17.05.2012 Ne 413 “O0 yrtBepxkaeHuu ¢eaepajibHOro ToCyJapCTBEHHOTO
00pa3oBaTEILHOTO CTaHAapTa CpeHero (MOJHOTO) 001Iero 00pa3oBaHus’ ».

4. Ilucemo [lenmapTameHTa rocy1apCTBEHHOM MOJIMTUKH B chepe MOArOTOBKHU
pabounx kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganmu Mo OpraHu3alldy TMOJYYEHUs CPeIHEro ooiiero oOpa3oBaHUs B
npenaesax OCBOEHUSI 00pa30BaTEIbHBIX MPOrPaMM CPEIHETO MPOQPECCHOHAIBHOIO
oOpa3zoBaHusl Ha 0a3e OCHOBHOTO oOOHIEro 0Opa3oBaHMS C y4yeTOM TpeOOBaHUM
(denepalibHbIX TOCYAApCTBEHHBIX OOPa30BATENbHBIX CTAaHAAPTOB U IMOJIYyYaeMOU
npodecCur WK CHEeIUaILHOCTH CPEAHEro NPo(heCCUOHATBLHOTO 00pa30BaAHUS.

5. I'abpuensa O. C., Jlsicoa I'. I'. Xumusi: kHura mjisg npenojaBaTelis:
yueb.-meTo1. mocooue. — M., 2021.

6. Tadbpuensn O. C. u ap. Xumus i npodeccuil U crnenuaibHOCTEN
TEXHUUYECKOTO NPOPuiIs (3IIEKTPOHHOE TPUITIOKEHHE).

HNuTepHer pecypcesl

www. pvg. mk. ru (omumnuana «I[lokopu BopoOseBbI ropbI»).

www. hemi. wallst. ru (OOpa3oBarenbHbI CalT ISl HIKOJbHUKOB
«XuMHA»).

www. alhimikov. net (OOpa3oBaTe/IbHBIN CAalT IS IIKOJLHUKOB).

www. chem. msu. su (QnexkTpoHHas OUOIMOTEKA 10 XUMUH ).

www. enauki. ru (uHTepHeT-U3AaHue sl yuutened «EcTecTBeHHbIE
HAYKN»).

www. lseptember. ru (MmeTonuueckas razera «[lepBoe ceHTIOps»).

www. hvsh. ru (kypHan «Xumus B IIKOJIE» ).

www. hij. ru (OkypHa « XUMHUS U KUZHBY).

www. chemistry-chemists. com (3;eKTpOHHBIN KypHal «XHMHUKH |
XUMUSI).

5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA
YUEBHOI'O NIPEIMETA
Kontposs ¥ omeHka pe3ylbTaTOB OCBOCHUS Y4YEOHOW JIUCHMILUIMHBI
OCYUIECTBJISIETCS. TPENoJaBaTeleM B TMPOLECCe NPOBEIEHUS MPaKTUYECKHUX
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3aHATUM | ﬂa60paT0pH51x pa60T, TECCTUPOBAHUA, a TaAKKC BbBIIOJHCHUSA
06y‘-IaIOIHI/IMI/IC$I HHAUBUYaJIbHBIX BaHaHHﬁ, ITPOCKTOB, HCCHGHOBaHI/Iﬁ.

PesyabTaTsl 00yyeHus
(ocBOeHHBIE YMEeHMSsI, YCBOCHHbIE 3HAHMS)

@DopMbI U METObI KOHTPOJISI U
OLIEHKH Pe3YJIbTATOB 00yueHusl

B pesymbrate ocBoeHHs ~ y4yeOHOW  AMCHUIUIMHBI
«Xumus» 00y4yaromuics 10JKEH yMeTh:

* Ha3bIBaTh: U3YUEHHBIE BEILIECTBA 10 TPUBUAIBHON WIIN
MEXYHapOJIHON HOMEHKIIATYpE;

* ONpeAeNATh: BAJIEHTHOCTb U CTENEHb OKHUCIEHUS
XUMHYECKUX JJIEMEHTOB, THUII XUMHYECKOW CBA3M B
COEIMHEHUSX, 3apsi/l MOHA, XapaKTep CpPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX u OpPraHUYECKUX
COEJIMHEHUH, OKHUCJIUTENb u BOCCTaHOBUTEb,
IIPUHAUICKHOCTh ~ BELIECTB K pa3HbBIM  KJaccaM
HEOPraHUYECKUX U OPraHUYECKUX COCAUHEHUI;

* XapakTepHU30BaTh: DJIEMEHTHI MaJbIX IEPUOJIOB II0 UX
nonoxenutro B Ileppuogmueckonn  cucreme .U
MeneneeBa; o0liye XMMHUYECKHE CBOWCTBA METAJUIOB,
HEMETAJIOB, OCHOBHBIX KJIaCCOB HEOPraHWYECKUX U
OPraHMYECKUX COCIUHEHUH; CTPOEHUE U XHMHYECKHE
CBOICTBa M3YYEHHBIX HEOPraHMYECKUX U OPTaHUYECKUX
COCJIMHEHM;

* OOBACHATH: 3aBUCHUMOCTb CBOWCTB BEILECTB OT HX
COCTaBa U CTPOCHHMs, IPHUPONY XUMHYECKOU CBA3H
(MOHHOM KOBAJIEHTHOW, METAININYECKONH U BOJOPOJHOI),
3aBUCUMOCTb ~ CKOPOCTH XHMMHYECKOM peakuuu H
MOJIO)KEHUE XHUMHUYECKOIO0 PAaBHOBECUS OT pa3IUYHbIX
(hakTOpOB;

* BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT: 1o
paclo3HABaHUIO  BAXHEMIIMX  HEOPraHWYECKUX U
OpPraHNYECKHUX COCIVHEHUM;

* NPOBOAMTH: CAMOCTOATEIBHBIA IIOMCK XUMHUYECKON
uH(popManun C HCIIOJIb30BaHNEM pa3IMYHbIX
HCTOYHUKOB (Hay4HO-TIOMYJISIPHBIX U3JIaHui,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB IHTepHeta);
UCIIOJIb30BAaTh  KOMIIBIOTEPHBIE  TEXHOJOTMM  JUIA
00paboTKK U mepeadyn XUMUYECKOW MHpOpMaIHU U ee
NpEeJCTaBICHUs B PA3IUYHBIX OpMax;

* CBs3BIBATh: M3yYEHHBIH MaTepual CcO  CBOEH
npodeCCHOHATLHOM 1eATEbHOCTHIO;

* pewmaTh: pacueTHble 33Jayd 0 XMMHYECKUM
dbopmynaM U ypaBHEHUM;

UCIIOJIb30BaTh TNPUOOpPETEeHHbIE 3HAHUS U YMEHHS B
MIPAKTUYECKOHN AEATEIbHOCTH U MOBCEJHEBHOM KU3HU!

o s 00BsICHEHUS XUMHYECKHUX SBJICHU,
NPOMCXOJAIINX B IPUPOJIE, OBITY M HA IIPOU3BO/ICTBE;

* omnpezeNeHuss BO3SMOKHOCTH MPOTEKAHUS XUMUYECKUX
IPEBpPAllCHU B pPa3jIMUHBIX YCIOBUSAX M OLIEHKH HX
MTOCJICICTBHIA,

*  DKOJIOTMYECKU IPaMOTHOIO MOBE/ICHUS B
OKpYKaloIlleH cpese;

Texymmmii KOHTPOJIb B (hopme:

v/ CaMOCTOSTENBHBIX PaboT;

v 1abopaToOpHBIX pador u
NPAKTHYECKUX 3aHATHI;

v\ TeMaTHYECKUX TECTOB;

v\ XUMHYECKUX JUKTAHTOB.

21




¢ OLCHKH BJIIMSAHUA XUMHNYCCKOI'O 3arpsA3HCHUA
OKpY’Karolleld cpelbl Ha OPraHW3M YesloBeKa U ApYyrHe
JKHUBBIC OPTaHHU3MBbI;

+ 0e30macHOro oOpalleHus C TOPIOYUMH U TOKCUYHBIMU
BEILECTBAMH U JIAOOPATOPHBIM 000PYJOBaHHEM;

* IPUTOTOBJIEHUS PACTBOPOB 33aJaHHON KOHILIEHTpPALUH
B OBITY U Ha IIPOU3BO/ICTBE;

* KPUTUYECKOH OLEHKH JIOCTOBEPHOCTH XHMHUYECKOU
uH(pOPMAaLINH, TOCTYMAIOLIEH U3 Pa3HBIX UCTOYHUKOB.

B pesynbrare ocBoeHUs yueOHOW TUCIIUILTAHBI « XUMUS»
00yyaroImuics 10JKEH 3HaTh:

* BaXKHEWIIME XUMHYECKHE IIOHATHUS:  BELIECTBO,
XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIC
aTOMHass M MOJIEKYJISIpHasg Macchl, HMOH, aJJIOTPOIMS,
M30TOIIbI, XMMHYECKAsI CBS3b, DJIEKTPOOTPULATEILHOCTD,
BaJICHTHOCTb, CTENEHb OKHUCIIEHUS, MOJIb, MOJISIpHAs
Macca, MOJSpHbIE 00BeM Tra3000pa3HbIX BELIECTB,
BEUIECTBA  MOJIEKYJISIPHOIO M HEMOJEKYJSPHOIO
CTPOEHMS, PpACTBOPBI, AJIEKTPOJIUT U HEDIEKTPOJIUT,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMALMS,  OKUCIHUTEIb WU
BOCCTAHOBUTENIb,  OKHCIEHHE U  BOCCTaHOBJICHUE,
TEIIOBOH 3(PQEKT peakuuu, CKOPOCTh XUMHUYECKOU
peakuuu, KaTajus, XUMHYECKOE paBHOBECHE,
yIJIepOAHbI  cKeneT,  (QyHKIMOHAJbHAs  IpyMIa,
U30MEpPHUsL, TOMOJIOT U,

* OCHOBHBIE 3aKOHbl XHMMHMM: COXPaHEHHUS MAaccChl
BELIECTB, MOCTOSTHCTBA cocraBa BELIECTB,
[Tepuonnueckuii 3akon [[.1. Menneneena;

* OCHOBHbIE TEOpUU XHMHH; XUMHUYECKOM CBS3H,
IIEKTPOJINTUYECKON JUCCOLMAINHY, CTpOECHUS
OpraHMYECKUX M HEOPTraHUUECKUX COCAMHEHUI;

* BaXKHEWIIME BEUIECTBA M MaTEepUaJbl: BaXKHEHIINe
METaJlJIbl W CIUIaBbl; CEpHas, COJIIHAs, a30THas W
YKCYCHasl KHUCIJIOTBI; OJaropojHsle rasbl, BOJOPO/,
KHUCJIOPOJI, TaJlOTEHBl, LIEJIOYHbIE METAJUIbl; OCHOBHBIE,
KHUCJIOTHBIE W aM(OTEpHblE OKCUIBl U THAPOKCHUIBI,
LIEJIOYM, YTJIEKUCIBIM U yrapHbIM ra3bl, CEpHUCTBIN ras,
aMMHaK, BOJA, NPUPOAHBIA ra3, METaH, JTaH, JTUJICH,
aleTUJIEH, XJIOPUJA HaTpus, KapOOHAT M TUApokapOOHAT
HaTpus, KapOoHaT U (ocdar KaupLus, OEH30J, METAHOI
M JTAHON,  CJIOXHBIE  JQUpPHI, JKUPBL,  MbLjIa,
MOHOcaxapuabl (TJII0K03a), JAucaxapujbel (caxaposa),
noiucaxapuasl  (KpaxmaJl W I[eJUTI0JI03a), aHWIIWH,
AMUHOKHCIIOTHI, OenKkwu, HCKYCCTBEHHbIE "
CUHTETHUYECKHE BOJIOKHA, KAyYyKH, MJIACTMACCHI;

Texymmmii KOHTPOJb B hopme:

v/ CaMOCTOATENBHBIX PaboT;

v 1abopaTopHBIX pador
NPAKTHYECKHUX 3aHATHH;

v\ TeMaTHYECKUX TECTOB;

v\ XUMHYECKUX JUKTAHTOB.

n

WrtoroBenii  KoHTpob B (dopMme

Qg epeHIIMPOBaHHOTO 3a4eTa.
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