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1. O6mast xapakTepucTHKA padodeil MPOrpaMMBbl AU CHUTIMHBI

1.1 MecTo AUCHMILIHHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbI

VYueOHast AMCHMIUINHA « XUMHUSD) SBISIETCS 003aTeNIbHOM npeMeTHON 00acT « EcTecTBeHHBIE HAyKH» OCHOBHOW
oOpazoBarensHOU TporpaMmel B cooTBeTcTBHM ¢ PI'OC mo cnermanprocTr 10.02.05 «Ob6ecneueHe HHPOPMATMOHHON
0€3011acCHOCTH aBTOMAaTH3UPOBAHHBIX CUCTEM.

VYueOHas aucouIuinHa « XuMus obecrieunBaeT GOopMHUpPOBaHUE MPO(ECCHOHATHHBIX U OOIINX KOMIIETCHIINH 110 BCEM BHIAM
nesrenpHOCTH @T'OC M0 criertmanpHOCTH 10.02.05 «Obecnedenne nHGOPMAIIMOHHOM 0€301TaCHOCTH aBTOMaTH3UPOBAHHBIX
CHCTEM.

1.2 Ile1b ¥ NUIaHUPYeEMble Pe3yJIbTAThl 0CBOEHHS JUCHHUILINHDI, COOTHECEHHbIE C IJIAHUPYEMbIMH pe3yJbTaTaMu
0CBOEHHUS 00pa3oBaTeIbHON NPOrpaMMbl

OcBoeHNe OUCIUIUIMHBI HAIIPaBJIeHO Ha (HOPMUpPOBAHHE:

OK 01. Beibupats criocoOs! pemeHust 3aa4 IpopecCHOHANBHON ASATENEHOCTH, IPUMEHUTEIHHO K PA3THIHBIM KOHTSKCTAM.
JIM4HOCTHBIE Pe3yIIBTaThl: CHOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IEeCTBEHHOW IPAaKTHKH, OCHOBAHHOTO HA TUAJIOTe KYJIBTYP, a TAKKE Pa3INIHBIX (GOpM OOLIECTBEHHOTO CO3HAHMUS,
OCO3HaHHE CBOETO MECTa B IOJHKYJIBTYPHOM MHpE

MeranpeameTHble pe3yJibTaThl: cQOPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKH U OOLIECTBEHHON NMPAKTUKH, OCHOBAaHHOI'O Ha JHAJIOTe KyJbTYP, a TAKXKE Pa3IMYHBIX (JOPM OOIIECTBEHHOTO CO3HAHUS,
0CO3HAHKE CBOET0 MECTa B IMOJIUKYJIBTYPHOM MHpE

HpCI[MCTHLIe PE3YJIbTAThI: BJIAACHUC OCHOBHBIMU METOAAMH HAYYHOI'O IMO3HAHUA, UCIIOJIb3YECMbBIMU B XUMUU: Ha6moz[eH1/1e,
OIMMCaHUEC, UBMEPECHUEC, IKCIICPUMEHT, YMCHHUC O6p36aTLIBaTL, 00BIACHATE PE3YJIbTAThl IPOBCACHHBIX OIIBITOB U JICJIaTh
BBIBO/JIbI; TOTOBHOCTH CIIOCOOHOCTD MPUMCHATH MCTOJbI TO3HAHWSA ITPU PCHICHUN MMPAKTUYCCKUX 3a4a4 C(I)OpMI/IpOBaHHOCTB
YMCHUA AaBaThb KOJIMYCCTBCHHBIC OLICHKU U MTPOBOAWUTH PACUCThI 10 XUMHUYCCKHUM q)OpMyJ'IaM " YPpABHCHHUAM

OK 02. Ocy1ecTBsTh MOUCK, aHAIM3 M MHTepIpeTauio nHGopManny, He0oOX0UMOM IS BBIMOJIHEHHS 33/1a4
podeCcCHOHANBLHOM e TeIbHOCTH.

JInyHOCTHBIE pe3ysbTaThl: ChOPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIEeCTBEHHOM IPAKTHKU, OCHOBAHHOTO HA THAJIOTE KYJIBTYD, a TAKKe PAa3INYHbIX (GOPM OOLIECTBEHHOTO CO3HAHMS,
OCO3HAHHUE CBOETO MECTa B MOJHKYJIBTYPHOM MHpE

MertanpenMeTHbIC pe3yIbTaThl: BllaJCHHE HaBbIKAMU [T03HABATENBHOM, YaeOHO-HCCIeI0BATEIbCKON U IPOSKTHOM
JeATEIFHOCTH, HABBIKAMH Pa3pelIeHus MPoOJieM; CIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSITEIbHOMY HOMCKY METO/IOB PeIICHHS
NPaKTUYECKUX 3a]a4, IPUMECHEHHUIO PA3IMYHBIX METOJOB [TO3HAHUS

IIpenmMeTHble pe3ysbTaThl: BIaJ€HUE OCHOBOIOIATal0IIMMU XUMUYECKUMHU MOHATUSIMH, TEOPUIMHU, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE XUMUUECKON TEPMHUHOJIOTHEN U CUMBOJIMKOU

OK 03. IliranrpoBaTh M PEaTM30BBIBATH COOCTBEHHOE MPO(YECCHOHANBHOE U JINYHOCTHOE Pa3BUTHE.

JIM4HOCTHBIE PE3YIBTATH: TOTOBHOCTD M CIIOCOOHOCTE K 00Pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MMPOTHKEHUH BCE
JKM3HHU; CO3HATEIBHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pPA30BAHMIO KaK YCJIOBHIO YCIIEITHON MPO(ECCHOHATBHON 1
00LIEeCTBEHHOMN JIEITENLHOCTH

MertanpenMeTHbIe pe3yIbTaThl: BIaJIcHUE HABBIKAMH MTO3HABATENBHOH, Y4eOHO-HCCIIEA0BATEIBCKON U MTPOSKTHOM
JCATCIBHOCTHU, HABBIKAMHU pa3peHleHI/Iﬂ HpO6HeM; CHOCO6HOCTB 1 I'OTOBHOCTH K CaMOCTOHTeHLHOMy HOI/ICKy METOA0B peIHeHI/IH
HpaKTI/I'-IeCKI/IX 3aja4, HpI/IMeHeHI/IIO paSHI/I‘IHLIX METOA0B ITO3HAHUA

[IpeaMeTHBIE pe3yIbTaThl: CHOPMUPOBAHHOCTH MPEACTABICHUH O MECTE XUMHHU B COBPEMEHHON HAyYHOH KapTHHE MHPA;
TIOHMMaHHE POJIM XUMHH B (JOPMHUPOBAHNH KPYTro30pa U pyHKINOHAIBHON IPaMOTHOCTH YEJIOBEKA IS PELICHHS
MIPAaKTHYECKUX 33134

OK 04. PaboTaTh B KOJUIEKTHBE 1 KOMaH[e, 3PPEKTHBHO B3aNMOACHCTBOBATh C KOJIJIETAMH, PYKOBOJCTBOM, KIMEHTAMH.
JImaHOCTHBIE pe3yabTaThl: HABBIKH COTPYAHUYIECTBA CO CBEPCTHUKAMH, JETHBMHU MJIAJIIIIETO BO3PACTa, B3POCIBIMH B
00pazoBaTesbHO, 00IIECTBEHHO TOJIE3HOH, yueOHO-HCCIIeI0BaTEILCKOM, MPOEKTHOM 1 IPyTUX BHIAX JESTEILHOCTH
MeranpeaMeTHbIe pe3yJIbTaThl: BlaJICHHE HaBBIKAMH MIO3HABATENILHOM, YIeOHO-HCCIIeI0BATENBCKOM U IPOSKTHON
JIeATeIbHOCTH, HAaBBIKAMHU pa3perIeHus IpoodiieM; CIIocOOHOCTb ¥ TOTOBHOCTB K CAMOCTOSITEIEHOMY HIOMCKY METO/IOB PELIEHHS
MIPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IUYHbIX METOA0B I0O3HAHUS

IIpenmMeTHbIe pe3ysIbTaThl: BIaJIEHUE OCHOBOIIOIATAIOIIUMU XUMUYECKUMHU MMOHSITUSAMU, TEOPUSIMHU, 3aKOHAMH 1
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMHUECKON TEPMHUHOIOTHEN U CUMBOJIMKOU

OK 07. CopneiicTBOBaTh COXpaHEHHIO OKPYKalOIIEH cpeabl, pecypcocOepekenuio, 3pheKkTHBHO NeHCTBOBATh B YPE3BHIYAHHBIX
CUTYyalUsX.
JInuHOCTHBIE pe3yIbTaThl: HABBIKY COTPYAHUYECTBA CO CBEPCTHUKAMU, JETHBMHU MIIAJILIIETO BO3PACTA, B3POCIBIMU B



00pazoBaTeIbHOH, 00IIECTBEHHO MOJIE3HOH, YIeOHO-HCCIIEA0BATEIBCKOM, TPOSKTHON B JPYTHX BUAAX ACITEIHLHOCTH
MerTampeaqMeTHbIE Pe3yIbTaThl: YMEHHE CAMOCTOSTETIHFHO OMPECIIATh IEIH ACATEIEHOCTH M COCTABIISTh TTaHBI
JESITEIbHOCTH; CaMOCTOSATEIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH AEATEIBHOCTh; UCIIOJIB30BaTh BCE
BO3MOXHBIE PECYPCHI ISl TOCTHXKEHUS TTOCTABJICHHBIX LIEJIeH U peanu3aluu IIaHOB AeITeIbHOCTH; BEIOUPATh YCIEIIHbIe
CTpaTeruy B Pa3UYHBIX CUTYaIHUIX

HpeZ[MeTHI)Ie PE3YJIbTAThI: BJIAACHUC NIpaBWIaMH TEXHUKU 0e30IMacHOCTH IIpU UCIIOJIB30BaAHNHU XUMHUYECKUX BCUICCTB

OK 09. Hcnonbs3oBaTh HHGOPMALMOHHBIE TEXHOJIOTHH B TPOYECCHOHATIBHON e TEIbHOCTH.

JINMYHOCTHBIE Pe3yIbTaThl: TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHMIO, Ha MPOTSHKEHUH BCEH
KM3HU; CO3HATEJIbHOE OTHOIIEHNE K HEMPEPHIBHOMY 00pa30BaHMUIO KaK yCIOBUIO YCIIEIITHON MPOQeCcCHOHaIbHON 1
0O0IIECTBEHHOW AEATETHHOCTH

MeranpeaMeTHbIe pe3yJIbTaThl: TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITENIbHOM HH(OPMaIMOHHO -[I03HABATEILHOM
JIeATeIbHOCTH, BJIaJICHUE HaBBIKAMU ITOJIyYESHUs] HEOOXOAMMON HH(POPMAIIMU U3 CIIOBApEl pa3HbIX TUIIOB, yMEHHE
OPHEHTHPOBATHCS B PA3IMIHBIX HCTOYHHKAX HH(POPMAINH, KPUTHUECKH OLICHUBATh M HHTEPIIPETHPOBATh HH(OPMALIHIO,
MOTy9aeMyI0 U3 Pa3INYHBIX HCTOYHHKOB

[TpeameTHBIE pe3yIbTaThl: CHOPMUPOBAHHOCTH COOCTBEHHO MO3UIMH 110 OTHOLICHUIO K XMMUUYECKOH nHdpopmanny,
TIOJTy9aeMOH U3 pa3HbIX HCTOYHHUKOB

B pe3yabTrare ocBOeHMSI JUCUHUILVIMHBI 00y4aloluiics B 001eM 110 AUCUMILIMHE 10JIKEeH

JIM4HOCTHBIE pE3YIBTATHL:

- ¢(hOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBCHHON
MIPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe KYJIbTYP, @ TAK)Ke Pa3INIHbIX (OPM OOIIECTBEHHOTO CO3HAHHS, OCO3HAHNE CBOETO MECTa
B IOJIMKYJIBTYPHOM MHPE

- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHHMIO, B TOM YHCJIE CAaMOOOPa30BaHHUIO, HA MPOTSHKEHUU BCEH JKU3HH; CO3HATENILHOE
OTHOIIEHHE K HENPEPHIBHOMY 00pa30BaHMIO KaK YCJIOBHUIO YCIEUIHOW NMPOo(deCcCHOHAbHOM 1 00IIeCTBEHHOI e TeIbHOCTH
- HaBBIKU COTPYIHHYECTBA CO CBEPCTHUKAMH, AETHMHU MJIAJIILIET0 BO3pAcTa, B3POCIBIMHI B 00pa30BaTeIbHON, 00IIECTBEHHO
T0JIE3HOMW, YUeOHO-HCCIIeI0BATEILCKOM, MPOEKTHOM U IPyTrUX BHIAX JESITEIbHOCTH

- HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMHU, IETbMHU MJIAJIIETO BO3pacTa, B3pOCIBIMU B 00pa30BaTeIbHON, 0OIIECTBEHHO
TIOJIE3HOM, Yy4eOHO-HCCIIEA0BATENLCKOM, MPOEKTHOM 1 IPyTUX BHIAX JNESITEIbHOCTH

- TOTOBHOCTB H CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UYHCIIE CAaMOOOpa30BaHMIO, Ha MPOTSKEHUH BCEH JKU3HH; CO3HATEIHHOE
OTHOIIEHHE K HENPEPHIBHOMY 00pa30BaHMIO KaK YCJIOBHUIO YCIIECITHON MPOQeCcCHOHAIbHON 1 O0IECTBEHHON AESTEIbHOCTH
MertamnpeaMeTHbIE Pe3yIbTaThl:

- c()OPMHPOBAHHOCTH MHPOBO33PEHHS], COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHON
MPaKTHKH, OCHOBAHHOTO Ha JINAJIOTe KYJIBTYP, @ TAK)KE Pa3InuHbIX (JOPM OOILIECTBEHHOTO CO3HAHMSI, OCO3HAHNE CBOETO MECTa
B IIOJIMKYJIBTYPHOM MHPE

- BJIaICHUC HaBbIKaMU HO3HaBaTeJ’IbHOﬁ, y‘IE6HO-HCCHeZ[OBaT6HLCKOﬁ u HpoeKTHOﬁ ACATCIbHOCTH, HABBIKAMU pa3pCIICHU
po6JeM; CHoCOOHOCTh M TOTOBHOCTB K CAMOCTOSITETIHBHOMY IIOMCKY METOAOB PEIICHHUS MPaKTHYECKHUX 3a/1a4, IPUMEHEHHIO
Pa3JIMYHbIX MECTOJ0B ITO3HAHU A

- YMEHHE CaMOCTOSITEIBHO OIPEAETIATD LENIN IeATeIbHOCTH U COCTABIIATH IJIAHbI e TeIbHOCTH; CAMOCTOSTEIFHO
OCYIIECTBIISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH AEATENBHOCTD; UCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI AJISl JOCTHKEHUS
TIOCTABJICHHBIX IIeJIel M pealln3alny IUIAHOB JIESTEIbHOCTH; BBIONPATh yCIICIIHBIE CTPATEI N B PA3IMYHBIX CUTYalUsIX

- TOTOBHOCTB H CIIOCOOHOCTH K CaMOCTOSITEIbHON MH()OPMALMOHHO-TTO3HABATEIbHON ESTENbHOCTH, BlIaJICHUE HABBIKAMHU
TOJTy4eHHs] He00X0IMMOM HH(OpManny u3 coBapeil pa3HbIX THUIIOB, YMEHUE OPHEHTHPOBATHCS B PA3IIMUHBIX HCTOYHUKAX
nH(popManny, KPUTHYECKH OLICHUBATh U MHTEPIPETHPOBATh HH(POPMAIIHIO, TTOJIyYaeMyI0 U3 Pa3INIHbIX HCTOYHHUKOB
IIpenmeTHbIE pe3ynbTaThI:

- BJIaJICHUEC OCHOBHBIMHU METOJaAMHU HAYYHOT' O ITO3HAHUSA, UCIIOJIB3YEMBIMU B XUMHUU! Ha6J'I}OlleHI/Ie, OImMCaHue, NBMEPECHUE,
OKCIICPUMEHT, YMCHHUEC O6pa6aTI)IBaTI), OOBSACHITD PE3YIbTAThI HPOBCACHHBIX OIIBITOB U A€JIATh BBIBOJbBI, TOTOBHOCTH U
CrocoOHOCTh MPUMEHATH METO Bl TO3HAHUS MPH PEIICHUN MPAaKTHYECKHX 3a7a9 ChOPMHPOBAHHOCTh YMEHHS 1aBaTh
KOJINYECTBEHHBIE OIICHKH U IIPOBOANTE PACUETHI 110 XUMHYECKUM (popMyliaM B ypaBHEHUSIM

- BJIaJICHUE OCHOBOIIOJIArartOIMMU XUMHUYCCKUMHU IMTOHATUAMUA, TCOPUAMHU, 3aKOHAMH 1 3aKOHOMEPHOCTAMU,; YBEPEHHOC
MOJIb30BAHNE XUMHUYECKONW TEPMUHONOTUEN U CUMBOJIMKOM

- c(OPMUPOBAHHOCTD TIPEJICTABICHUH O MECTE XUMHHU B COBPEMEHHOW Hay4YHOI KapTHHE MHUpPa; IOHUMaHNE POJIM XUMHUH B
(opMHpOBaHUH Kpyro3opa 1 (GyHKIIMOHAIEHON rPaMOTHOCTH YeJI0BeKa ISl pELICHUs! TPaKTHYECKNX 3a/1a4

- BJIaJICHUE NPaBHJIAMU TEXHUKH 0€30IIaCHOCTH IIPH UCIIOJIb30BAHUN XUMUYECKUX BELIECTB

- c()OPMUPOBAHHOCTH COOCTBEHHOI MO3HIMH 10 OTHOLICHUIO K XMMHUECKOI HHpOpMaNny, NOIydyaeMoi U3 pa3sHbIX
HCTOYHUKOB

2. CTpyKTYpa U coiep:KaHUe TUCHUTIIMHBI

2.1 O6beM TMCHMIIMHBI U BHIbI Y4e0HOI padoThI

|| ®opma obyyeHus || KosmmyecTBo yacos ”




| I 0D [ 30 | 030

|Kypc 1/ Cemectp 1 || H H

|06'I>CM JUCUHUIIIHMHBI ” 38 “ “

| B TOM umcre:|| | I

|Jze1<uuu, VPOKU ” 12 ” “
|ﬂa6opamopnble pabomwl ” 16 “ “
|npa1<multecz<ue 3anamus || 4 H H
|KOHCyJILTa].[I/II/I | | I | I l
|CaMOCTOHTeHLHaH pabota || 6 || ||

|Hp0Me>i<yTqua;1 aTTecTanusa I | I | I I

|I/IHZ[I/IBI/IZ[yaJII>HO€ MTPOCKTHPOBAHNE || || ||

|<I)0pMa leOMe)KyTO‘IHOﬁ aTreCTalumu || || ||

|Kypc 1/ Cemectp 2 || H “

|06'beM JAMCIMILIMHBI || 48 || ||

| B TOM qncne:” || “

Lexyuu, ypoxu | 16 | |
liabopamopnsie paGom | 18 | |
Inpaxmuuecrue sanamus | 4 | |
|KOHCyHLTaHI/II/I | | | | | |
|CaMOCTOHTeHBHaﬂ paboTta || 10 “ “

|Hp0Me>1<yTquaa aTTecTanus || || ||

|I/IHZ[I/IBI/I,I[yaJ'ILHO€ IIPOCKTUPOBAHUEC || “ “

|(I)0pMa MPOMEKYTOYHOM aTTecTaluu || nuddepeHIMpPOBaHHBIN 3a4eT H “
2.2 TemaTH4yecKHii JIaH U cOfePKAHUE TUCIUTLTHHBI
HaumeHoBaHue Conep:xaHue yuedOHOro MaTepuaa u GopMbl OPraHU3aIUHU AeSITEJIbLHOCTH Oo0BbemM
pa3jesioB M TeM 00yJaImMXxcst B Yyacax
Paznen 1. O6mas xumus 86
Tema 1.
Heoprannueckasi |(Q0uyasn u HeopzanuyecKas Xumus 38
XUMUS

1. Ilepunoauyeckuii 3axoH u [epuoauyeckas cucreMa Xumuyeckux jiementon /1. W.
Memnpeneesa. CTpoenue aroma

OTtkpbiTHE TIepuoandeckoro 3akoHa. Otkpeitue . . Menneneesbim Ilepuonnyeckoro
BaxoHa. [lepuoanueckuit 3akoH U crpoenue atoma. Mzotomnbsl. CoBpeMeHHOE NOHATHE
XIMHYIECKOTO 3JIeMeHTa. 3akoHOMepHOCTh . Mo3mu. CoBpemeHHas popMymupoBKa
[epuoauuecKoro 3akoHa. [lepuonnueckas cuctema u cTpoeHue aroma. Gu3nyecKuil CMbICI
[IOPSIKOBOTO HOMEpA 3JIEMEHTOB, HOMEPOB IPYIIBI U IIEproia. 3HAYEHHE NIEPUOJUIECKOTO
3aKOHA U TIEPUOJIMYECKOI CHCTEMbI XUMUIeCKX dneMenToB . 1. Menaeneena aist pa3BuTus |2
HayK{ ¥ IOHUMaHUs XUMUYECKOW KapTUHBI Mupa. [ImanerapHas Monenb atoma O.
Pesepdopna. Ctpoenue aroma o H. Bopy. CoBpemMeHHbIE PeCTaBIEHUS O CTPOSHUH aToMa.
KopmycKysipHO-BOSHOBOH Ayajn3M YacTUI] MUKPOMHUpPA. DIEKTPOHHAsT 000JI0UKa aTOMOB.
KBaHTOBBIE UKnCIIa: TIaBHOE, OpOUTaIbHOE (T0O0YHOE), MATHUTHOE M CIIMHOBOE.
PacripeienieHue 3JEKTPOHOB 110 YPHEPTETUIECKUM YPOBHSIM, ITOJAYPOBHSAM U OPOUTATISM B
COOTBETCTBUU C MPUHIUIIOM HauMEHbILIEH sHepruy, npuHuunoM Ilaynu u npasuiom ['yHna.
DIEKTPOHHBIC KOHPHUTYPAIUU aTOMOB XUMHUYECKUX DIICMCHTOB.

2. CTpoeHue BeliecTBa

[ToHsTHE 0 XUMUYECKOU CBsI3U. THUITBI XUMUYECKUX CBSA3€H: KOBaJleHTHAsI, HOHHAs,
MeTainueckas 1 BojgopoaHas. KoBaneHTHas xumMuyeckas cBs3b. [[Ba Mexanuzma
0Opa30BaHUs STOU CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. OCHOBHEIEC TAPaMETPBI ATOTO
TUIA CBS3U: JJIMHA, POYHOCTH, YIOJ CBSI3U HJIM BaJ€HTHBIN Yrodl. DIEeKTPOOTPULATENbHOCT (2
1 KITaCCU(UKAIMS KOBAJIICHTHBIX CBS3CH MO TOMY MPHU3HAKY: IMOJISIPHAS U HEMOJISPHAS
KOBaJICHTHBIE CBSI3H. [1OJISIPHOCTH CBSI3U U TIOJSPHOCTH MOJIEKYJIbI. CIIoco0 nepeKphIBaHMS
PIIEKTPOHHBIX OpOUTaNIel N KIacCU(PUKAIUsI KOBAICHTHBIX CBSA3EH M0 3TOMY MPU3HAKY: G- U
m-cBa3u. Monnas xumudeckas cBsi3b. KpaitHuii cirydaii KOBaJ€HTHOU MOJISPHOM CBSI3H.




HaumenoBanue
pa3aesioB U TeM

Conep:xaHue y4eGHOro MaTepuaia U JOpMbI OPraHU3aANUHU eI TETLHOCTH
00y4aommuxcsi

OoBeM
B 4acax

MexaHI3M 00pa30BaHUs HOHHOH cB3H. MIOHHBIE KPUCTAJUIMYECKHE PEIIETKH M CBOCTBA
BEIIICCTB C TAKUMU KpUCTAUIaMU. MeTarmnaeckas XuMudeckas cBsi3b. OCoOBIH THIT
XUMHUYECKOM CBSI3U, CYIIECTBYIOUIMI B METa/UIaX U cIulaBax. Ee OTiM4Ms U CXOACTBO C
KOBaJICHTHOM M MOHHOM cBs13aMU. CBOMCTBA META/UIMYECKOM CBsI3M. MeTallIn4ecKue
KpHUCTAJJIMYECKUE PEIIETKN U CBOMCTBA BEIIECTB C TAKUMHU KpHcTamaMu. BonopoaHas
XMMHUYECKas CBA3b. MexaHnu3M o0pa3oBaHus Takou cBs3u. Ee xiaccudukams:
MEXMOJIEKYJIIpHAsi U BHYTPUMOJIEKYJIApHAs BOJOPOAHbIE CBSI3U. MOJEeKyIsIpHbIE
KPHUCTAJTMYECKHUE PEIICTKH ISl 3TOTO THIIA CBSI3U.

3. Knaccbl Heopranmyeckux coeuHeHnii. XuMu4ecKue peakuuu
Knaccuukarus HeopraHUIecKnux BemecTs. [IpocTrie u citoxHbIe BemecTBa. OKCHIBI, HX
Kiaccupukaus. [ mapokcumsr (OCHOBaHUS, KHCIOPOACOIEPIKAIIUe KHCIOTH, aM(oTepHbIe
ruapokcuabl). Kucnotsl, ux knaccudukamms. OcHoBaHHSA, X Kiaccuuranys. Comun
CpexHre, KUCIBIe, OCHOBHBIE M KOMIUTEKCHBIE. Kiaccuukamus XuMIIecKIX peakiiii B
OpraHUYecKOil 1 HeopraHudeckoi Xxumun. CKOpOCTh XUMHUYECKUX peakiuil. [lorarue o
ckopocTu peakiuii. CKOpOCTb TOMO- M T€TEPOTeHHON peakiy. DHepIus aKTHBAIIHH.
DaKTOpBI, BIUAIOIINE HA CKOPOCTh XUMHUYECKOW peakuuu. [Ipupoaa pearupyrommx BemecTs.
Temmeparypa (3akon Bant-I'odda). Konnentpanus. KataausaTopsl u KaTaau3: TOMO- U
FeTepOFCHHLII‘/II, HUX MCXAaHU3MBI. (DepMCHTLI, HX CpaBHCHUE C HCOPIraHNICCKUMU
KaTamu3aTopaMu. 3aBUCUMOCTh CKOPOCTH PEAKIIHA OT MOBEPXHOCTH COTPUKOCHOBEHHSI
€arupymoInux BeIECTB.

4. PacTBOpHBI

TIonsaTue o pactBopax. BzaumonelicTBue pacTBOPUTENS U PACTBOPEHHOI'O BELIECTBA.
Crioco0ObI BEIpayKeHNS KOHIIEHTPAUH PACTBOPOB: MaccoBasi 10JIsI PACTBOPEHHOTO BEIIECTBA
(porieHTHAs ), MOJIsIpHAst. TeopHs 3MEeKTPONNTHIECKOH ANCCOMaui. MexaHu3m
ICCOLIMAIY BELIECTB C Pa3IMYHBIMH THIIAMU XUMUYECKUX CBsi3el. CTeneHb
QIICKTPOIUTHYECKON IUCCONMAIMN 1 (haKTOPHI e 3aBUCUMOCTH. CHIIbHBIC M CPETHHE
HIEKTPONHTSL. JIucconuanus Boasl. Bonopoauslil mokasarens. Cpena BOJHBIX PACTBOPOB
PIIEKTPOIUTOB. Peakiinyn oOMeHa B BOAHBIX PACTBOPaX AIEKTPOINTOB. [ maponn3 kak
0OMeHHBI# mporecc. HeoOpaTuMblid THAPOIN3 OPraHHYSCKUX U HEOPTAaHUUCCKUX COCTMHEHUI
1 €r0 3HAYCHUE B IPAKTUYECKOU EATEIbHOCTH YEJI0BEKa.

5. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

OKHUCTUTENHLHO-BOCCTAHOBHUTENbHBIC peakiui. CTeneHb OKUCcIeHns. BoccTaHoBUTEH U
oxuciautenn. OKHUCIIEHHE U BOCCTaHOBIIEHHE. BaxkHeIe OKUCIUTENN U BOCCTAHOBUTEIIH.
MeTo/pl COCTaBIEHUS YPAaBHEHUM OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX peakiuii. MeTo
PIIeKTpOHHOTO OanaHnca. BnusHue cpenbl Ha IPOTEKaHNUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX
[IPOIIeCCOB. XUMUYECKHUE UCTOYHUKHU TOKA. DIEKTPOHBIC TOTEHIIUANBI. DJIEKTPOJIN3
[pacIUIaBOB U BOJIHBIX PACTBOPOB 3JIEKTPOIUTOB. [Ipoliecchl, mpoucxoasiiye Ha KaToie u
aHOJIe. YpaBHEHUS 3JIEKTPOXUMHUUECKHUX IPOLECCOB. DIEKTPOIU3 BOIHBIX PACTBOPOB C
MHEPTHBIMU 3eKTpogamu. Kopposus Meramos. [loHsTue koppo3uu. XuMudeckas: KOppo3usi.
JIeKTpOoXIMHIEecKas KOppo3uss. CIOCOOBI 32Tl METAJIIOB OT KOPPO3HH.

N

6. XrumMus 371¢eMeHTOB

s-Onnemenmel. Bogopon. Bona. Onementst [A-rpynmnsl. 1llenounsie meramibl. [Ipupoansie
CoelMHEHUs HAaTpUs U Kajiusl, X 3HaueHue. JneMenTsl [IA-rpynnel. Kansuui, ero
[oy4ueHue, pu3ndecKre U XUMHUECKHe CBOMCTBA. p-

Dnemenmsi. Amomuanid. [anorensl. ["amorens! B mpupose. bronorndeckas poyis raloreHoB.
OnemeHTH VA-rpynmbel. Bogopomasie coennuenus aneMeHToB VA-rpynmbl. OKCHABI a30Ta U
(dochopa, COOTBETCTBYIOIINE UM KUCIOTHL. A30T U ochop B IpUpOIE, UX OHOTOTHIECKAS
poJib. DnemenThl [VA-rpynmsl. Yriepoa u ero amtotponus. Cou yroJbHOW U KPEMHHUEBBIX
KHCJIOT, X 3Ha4eHue u npuMmenenue. [IpuponooOpasyromias poib yriepoaa A 5KUBOH U
KPEMHHUS JJIs1 He)KUBOH MTPUPOBL. d-Onemenmul. Menb, IMHK, XPOM, JKeJIe30, MapraHell KaK
MPOCTHIE BEIIECTBA, UX (PU3MUECKHUE U XUMHYECKNE CBOHCTBA. HaxoskneHne 3THX MeTaioB B
MIPUpOJIE, X MoydeHue U 3HaueHne. CoemHeHust d-3JIEMEHTOB C Pa3IMYHBIMU CTETICHSIMU
OKUCIICHMSL.

B mom uucie, npaKmuyecKux 3aHaAmuil u 1a60pamopHyIx pabom
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IMpakTnyeckoe 3ansTue Nel
PemieHue 3a1a4 Ha yCTaHOBIICHHE MAacCOBOM 10JIM XUMUUYECKUX DJIEMEHTOB, Ha Fa30BbIE
3aKOHBI

IIpakTnyeckoe 3ansaTHe Ne2
PerieHue 3a/1a4 Ha pa3NnUYHbIe BUIbl KOHIEHTPAIIMK PACTBOPOB

UIaGopaTopHas padora Nel
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I/ISY‘{CHI/Ie OCHOBHBIX KJIACCOB HCOPTAHNYECCKHUX BCIICCTB 1 HOMCHKIIATYPbI

UIaGopaTopHasi padoTa Ne2
KuHeTnka XUMHYECKUX peaKInil

labopaTtopHasi paGora Ne3
CBOHCTBA pacTBOPOB JIEKTPOJINTOB

UIaGopaTopnas paGoTa Ned
l3yueHne OKUCINTEIbHBIX CBOMCTB IIEPMaHTaHaTa KaJHsl B pa3iIM4HbIX cpeaax

IabopaTtopHasi paGora NeS
Kopposus metamio

UIabopaTtopHasi pa6ora Ne6
VccnenoBaHue poliecca IEKTPOIN3a BOAHBIX PACTBOPOB MIEKTPOIUTOB

UIabopaTtopHas paGora Ne7
XMMHYECKHE CBOMCTBA METAJIIOB

UlabopaTopHas pa6ora Ne8
M3ydeHne CBONWCTB MPOCTHIX BEIIECTB U COCTMHEHHH S-3JIEMCHTOB

CaMocTosiTeibHAs pa6oTa 00y4alomuxcs

Perrenue 3amaq Ha MEPHOANICCKAN 3aKOH U MIEPHOANIECCKYIO CHCTEMY XUMHUECKUX
binemenToB [[.M. Mennencena.

—

Pemenne 3a/1a4 Ha paCTBOPLI

Pemenne 3a/la4 Ha OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PECAKIINN

Pemenne 3a/la4 Ha IIPOCTHIC BCUICCTBA

NN —

Tema 2.
Opranuyeckasi
XUMUS

Opzauuuecmm XUMUA

1. Teopust cTpoeHNs OPraHMYecKUX COeJUHEHUI

Teopus cTpoeHust opranudeckux coenuHenuit A. M. bytieposa. Ctpoenue aroma yriiepoja.
JIIeKTpOHHOE 00J1aK0 N OpOHTallB, 5- U p-opOuTanu. KoBaneHTHas XUMHUYECKasi CBA3b U €€
KIaccH(UKAIUA 110 CIIoco0y IepeKphIBaHus opOuTanei (o- u m-cBsa3n). Kinaccupukarms
opranndecknx coenuHeHNH. Kiaccngukanus opraHMIecKruxX BEIIECTB B 3aBUCUMOCTH OT
cTpoeHus yriaepoaHoi nenu. Kinaccupukanns opraHuuecKux BEIIECTB 0 TUILY
(byHKIMOHANBEHOU rpymIbl. OCHOBBI HOMEHKJIATYPBI OPraHHYEeCKUX BellecTB. TpUBHATIbHBIC
Ha3BaHU. ParoHansHast HOMEHKJIaTypa Kak npeanecTBeHHuna HomeHknatypsl [IUPAC.
Howmenxknarypa I[UPAC: npuHiunel 00pa3oBaHus Ha3BaHUi, CTApUIMHCTBO (DYHKIMOHAIBHBIX
rpyrm, ux o0o3HayeHue B npedukcax u cyppurcax Ha3BaHUI OPraHMYECKUX BELISCTB.

2. IIpeaenbHbIe YIJIeBOAOPObl. JTHUJIEHOBbIE U JHEHOBbIE YIJIEBOAOPOAbI
["omonornueckuit psin ankaHoB. [TorsTre 06 yrneBonopogax. HoMmeHkmaTypa aikaHoB U
QIKWIBHBIX 3aMecTuTeNel. Gu3ndecKkre CBOHCTBA alIKaHOB. AJIKaHbI B IpUpoJie. XUMHUECKHE
cBOMCTBa ankaHoB. ['anorennposanue (padotel H. H. CemenoBa), HUTpoBaHue mo
KonoBasioBy. KpekuHr ajikaHOB, pa3jinyHble BUABI KDEKUHI A, IPUMEHEHHE B
MIPOMBINIICHHOCTH. [IMpoNH3 1 KOHBEpPCHS METaHa, M30MepHU3aIis ankaHoB. OomacTu
[IPUMEHECHHUS aJIKaHOB. [IpOMBITIITICHHBIEC CTIOCOOBI TIOTYYCHHUS aJTKAHOB: OJTYYCHUE W3
[IPUPOIHBIX UCTOYHUKOB, KPEKUHT Tapa(HOB, MOTyYCHHE CHHTETHYECKOTO OCH3MHA,
rasuQUKanys Y, THAPUPOBAHNE aIKAHOB. | OMOJIOTHYECKUH P ATKCHOB. DICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIBI ATUJIEHA U ATKEHOB. XUMUYECKUE CBOWCTBA AJIKEHOB.
J1eKTPO(UIIBHBIN XapaKTep Peaki(iii, CKIIOHHOCTh K PEAKIIUsIM MPUCOCTUHCHNUS, OKUCIICHUS,
moymMepm3anuy. [Ipasmno MapKOBHIKOBA U €T0 AJIEKTPOHHOE 000CHOBaHMe. Peakmn
raJIOTCHUPOBAHUA, THAPOTAJIOTCHUPOBAHUA, THAPpATALIUN, THIPUPOBAHUA. HpI/IMeHeHI/Ie
OTHUJICHA U IIPOITHUJICHA. HpOMBIHJHeHHLIe CIIOCOOBI TOJTYYCHUA AJIKCHOB. PeaKHI/II/I
METUIPUPOBAHMS U KPEKHHTa alIkeHOB. JlabopaTopHbIe CTIOCOOBI MOTyYeHUS ATKEHOB.

| AnkanveHsl. [ToHsTre U KaccuUKAIUsS TUCHOBBIX YTIICBOJOPOIOB IO B3aUMHOMY
ACIOJIOXKEHUIO KPAaTHBIX CBsi3el B MoJiekysie. [oHsTHe 0 T-3JIeKTPOHHOMN cHCTEME.

3. AleTH/IeHOBbIE YIJIeBOJAOPOABI. ApOMAaTHYeCKHE YIIeBOA0POABI

["oMonorusoMepust MEKKIACCOBasl, yIJIEPOAHOrO CKENeTa, MOJIOKEHHS KPAaTHOM CBA3H.
Peakius 3enuHckoro. [IpuMeHeHne alleTUIEHOBBIX yTIeBOA0poAoB. [lomuBuHUIaIETAT.
[Monyuenne ankuHoB. [losryyeHune aneTuiieHa MMPOJIM30M METaHa M KapOUIHBIM METOJIOM.
["omonoruueckuii psi ankuHoB. Mueckuil psg apeHoB. beH3o kak npecTaBUTeNb apeHOB.
Pa3BuTHE NpejcTaBleHNi 0 cTpoeHNH OeH301a. XUMHYecKue cBoHCTBa apeHoB. [Ipumepst
[peaKIuii HeKTPOIIEHOTO 3aMEIICHHS: aTOTeHUPOBAHNS, ATKWINPOBAHMS (KaTaTN3aTOPHI
Dpunens—Kpadtca), HuTpoBanus, Cynb(hrupoBaHus. Peakiy ruagpupoBaHus u
[IPUCOETUHEHHUS XJI0pa K 6eH30s1y. OCOOCHHOCTH XMMHYECKIX CBOHCTB TOMOJIOTOB OEH30I1a.

4. IIpupoaHbIe HCTOYHUKH YIJIEBOOPO/IOB
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Hed1s. Pextnduxanms Heg T, OCHOBHBIC (PAKIHAHN €€ Pa3IeIeHHUs, UX UCTIOIb30BaHHE.
Bropuunas nepepaborka HedrenpoaykToB. KpekuHr Hedrenpomykros. Pudopmunr
HedrenpoaykToB. KauecTBo aBToMoOMIbHOTO TOTMBa. OKTaHOBOE yKcio. [Ipupoublii u
oy THbIH HedTsiHO# ra3pl. CpaBHEHHE coCcTaBa IPUPOJHOTO U MOITYTHOTO I'a30B, UX
MpaKTHYECKOE UCTIoNb3oBaHue. KaMeHHbIH yroib. OCHOBHBIC HAPABIICHUS UCIIOJIB30BAHUS

[KaMCHHOTI'O YTIJId. KokcoBaHne KkaMEHHOTO yrid, BaKHEHIIIHE IMMPOAYKTHI 3TOI'O IMpo1ecca:
[KOKC, KaMCHHOYTOJIbHas CMOJIa, HAACMOJIbHAasA BOAA.

5. 'mapoKcHIbHbIE COeANHEHNS, AJIbIeTH/IbI H KETOHBI

Ctpoenue 1 kiaccudukaims cnuptoB. Kitaccngukanus CHUPTOB 10 THITY YITIEBOAOPOIHOTO
pasiKana, 9UCy THAPOKCHIIBHBIX TPYII U THIY aTOMa YIIepOAa, CBA3aHHOTO C
THIPOKCHIIBHON TPYIION. XMMHUYECKHE CBOMCTBA aIKaHOJIOB. PeaknoHHas cIiocOOHOCTh
[IPEACIBbHBIX OJHOATOMHBIX CTIUPTOB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB
OpraHUYECKNX M HEOPTaHUUECKUX COSAUHEHNH, conepskammx OH-rpynmy: kucior,
OCHOBaHHH, aM()OTEPHBIX COSAMHEHHH (BOBI, CTUPTOB). CIOCOOBI OTYIEeHUS

cnupToB. I Maponn3 ranoreHankaHoB. [ mapaTamnys alkeHOB, yCIOBUS €€ MPOBEICHUS.

[IpeCTaBUTENCH IBYX- U TPEXaTOMHBIX CIUPTOB. PEHOM. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue QeHosa. B3anMHOE BIMSHUAE apOMAaTHUSCKOTO KOJIbIIA M THIPOKCHILHON TPYIIIIHI.
["oMoJIorHYeckue pAABL AJIBACTUI0B U KETOHOB. IlonsiTue o Kap6OHI/IJ'II>HI)IX COCAMHCHUAX.
(DIIEKTPOHHOE CTPOCHUE KapOOHMWIBHOMN IPYIIbl. XUMUYECKUE CBOMCTBA albJIETHIOB U
KeTOHOB. PeakninmoHHas crmocoOHOCTh KapOOHMIBHBEIX coefnHeHUH. [IpiMeHeHne U oIy IeHNUE]
KapOOHHIBHBIX coeqHEHUH. [IprMeHeHne abAeTHI0B U KETOHOB B OBITY U
MIPOMBIIINICHHOCTH. AJIBICTHIB M KETOHEI B IIpupoe (3QHupHBIE Macia,

(epomonsr). [TomydeHne KapOOHWIEHBIX COCTMHCHNN OKHACIICHUEM CITUPTOB, THApaTaueit
QJIKMHOB, OKHCJIEHUEM YIIIEBOIOPOAOB. OTAEIbHbIE NPEICTABUTENHN AJIbICTHI0B U KETOHOB.

OTaenbHbIe PEACTABUTENH aTKaHOJIOB. MHOTOATOMHBIE CIIUPTHL. MI30MepHsi U HOMEHKIIATypa b

6. Kap6oHOBbIe KHCJOTHI M UX IPOU3BOAHbIE

["omostormyeckuii psiz peaeabHBIX OHOOCHOBHBIX KapOOHOBBIX KUCIHOT. [ToHsATHE O
KapOOHOBBIX KHCJIOTaX M MX Kiaccupukanus. XMMHIECKHE CBOHCTBA KAPOOHOBBIX KHCIIOT.
Peaxuyy, WILTIOCTPUPYIOIIME KUCIOTHBIE CBOMCTBA U UX CPAaBHEHUE CO CBOMCTBAMU
HEeOpraHMYeCKUX KUCIOT. Peakiuu srepudukanuu. CnocoOsl modyueHus: KapOOHOBBIX
KkuciaoT. OTAeIbHbIC IPEACTaBUTENN U UX 3HaYeHue. O01ue crocoObl MOTyYeHUs: OKHCICHNE
QIIKaHOB, AJIKEHOB, IEPBUYHBIX CIIMPTOB, albaeruaoB. CiaoxHbie 3¢upsl. CTpoeHne U
HOMEHKJIATypa CJIOKHBIX 3(upoB. CHOCOOBI MOTyUSHHUs CIIOKHBIX 3QHUpOB. JKUphI Kak
C10KHBIC YQUPHI THIeprHa. KapOOHOBBIE KHCIOTHI, BXOIAIINE B cOCTaB kupoB. Conn

KapOOHOBBIX KHCJIOT. Mbuta. CriocoOBbl MOJTydeHust coeii: B3auMOIeHCTBHE KapOOHOBBIX
KHCJIOT C METAJIJIaMH, OCHOBHBIMH OKCH/IAMH, OCHOBaHUSIMH, COJISIMH; IIIETIOYHON THAPOIIN3
CITO’KHBIX 3()UPOB.

7. YriaeBoabl, AMHUHbI, AMHHOKHUCJIOTHI, 0€JIKHI

[MonsTre 06 yrneBonax. Kiaccnduxanus yrineBogoB. MoHO-, TU- B TIOJIMCAXapH/IbI,
[IPeACTaBUTEINH KaXJOH IpyNIbl yriaeBoaoB. Monocaxapuabl. CTpoeHHe U ONTHYeCKast
M30Mepusl MOHOCAXapuaoB. [III0K03a, CTpoeHne ee MOJIEKYJIB M (PU3NUECKHE CBOMCTBRA.
Taytomepus. IlenTo3sl. Pu6o3a u ne3okcupnbdo3a Kak NpeICTaBUTEIN aJlbJONIEHTO3.
Ctpoenue mozexyn. CtpoeHne nucaxapuaoB. CTpoeHHE U XUMHUYECKHE CBOICTBA caxapo3bl.
JTakTO3a M1 MajIpTO3a Kak M30Mephl caxaposbl. ObImee cTpoeHue noinucaxapuaos. CTpoeHue
MOJIEKYJTBI Kpaxmasa, aMiIo3a M aMIJIoNeKTHH. Pu3nyeckie CBOMCTBA Kpaxmaa, ero
HaXOXKJCHNE B IPUPOJIe U bnonorndeckas poits. [ mkoren. Kinaccnpukarus n n3omepus
amMrHOB. [ToHsATHE 00 amuHax. [lepBUyHbIe, BTOPHYHBIE M TPETUYHBIE AMUHBI. AHUIIHOBBIC
kpacurenu. [ToHsTHe 0 CHHTEeTHUECKUX BOJIOKHAX. [lonmmaMuabs! 1 noauaMuaHble
CUHTeTHYecKHe BoJIOKHA. [IpiMeHeHune u noiydyeHre aMuHoB. [lonmydenre aMuHOB. PaGoThl
H. H. 3unnnra. AMuHOKHCTIOTHL [ToHSATHE 00 aMUHOKHCIIOTaX, UX KIACCU(PUKAINAT U
cTpoenue. OnTuueckas U30Mepust 0-aMUHOKUCIIOT. benku. benku kak npupogHsle
monuMepsl. HyknenHoBble kucnoTsl. HykaenHOBBIE KUCIOTHI KaK IPUPOHBIE TOJIUMEPHI.
Hyxneoruasl, ux ctpoenue, npuMepsl. ATO u AJI®, ux B3auMonpeBpalieHue 1 poib TOro
IIporiecca B PHPOJIE.

8. Buo10rH4ecKy aKTHBHBIE CO¢IMHEHUsI. XMMUSl B JKM3HH 001eCTBA

DepmenTsl. [lonsaTHE 0 hepMeHTax Kak 0 OMOJOTHYECKUX KaTaTu3aTopax OeIKoBOM
mpupoasl. OCOOEHHOCTH CTPOEHHUS M CBOWCTB B CPABHEHNH C HEOPTaHMYECKUMH
KaTaJan3aTopaMu. Butamunebl. ITonsatre o BuTamunax. Mx Knaccnquaum[ ¥ 0003HAYEHHE.
Hopma notpebienus BuTaMuHOB. BogopactBopumsle (Ha npuMepe ButamuHOB C, Tpymimsl B
u P) u xxupopactBoprumMble (Ha mpuMepe BuTaMuHoB A, D u E). ABUTaMHUHO3BI,




HaunmeHnoBaHue Conep:xanue yue0HOT0 MaTepraga U GopMbl OPraHU3ANMHU AeATEIbLHOCTH Oo6bem
pa3/iesioB U TeM o0yJarImmxcs B yacax
THIIEPBUTAMUHO3HI U THIIOBUTAMHUHO3BL, MX Npoduinaktuka. ['opmons!. [Torarue o ropmoHax
KaK OMOJIOTMYCCKH AaKTUBHBIX BEIIECTBAX, BHIMOTHSIONUX YHIOKPUHHYIO PETYIISAIIUI0
PKI3HEICITCILHOCTH OPraHU3MOB. XUMHUSI U TIPOU3BOJICTBO. XUMHUYCCKAs MPOMBIIUICHHOCTD U
XMMHUICCKHE TEXHOIOTHU. XHUMUS B CEIBCKOM XO035HCTBE. XUMHU3AIHsI CEIbCKOTO X03SMCTBA U
cc HaTpaBJICHUSA. XUMUS U DKOJIOTHsI. XMMHYCCKOE 3aTrPsI3HCHUE OKPYKAFOIIECH CPEIIbL.
Oxpana rugpocdepbl OT XUMIUYSCKOTO 3arpsA3HCHUS. XUMHUS U MIOBCCIHCBHAS KU3Hb
uenoBeka. Jlomamnsist anTeka. Motomue u yuctsmnme cpeactsa. Cpeacrsa 00phObI ¢
OBITOBBIMH HACEKOMBIMH.

B mom uucne, npaKkmuyecKux 3aHamuil U 1a60pamopHusix padom 22
IIpakTnyeckoe 3ansaTHe Nel

OnpeneneHne XUMHUUECKOH OpMyIIbl BEIIECTBA 10 MPOIYKTaM €ro CrOpaHust 2
IIpakTnyeckoe 3ansaTHE Ne2

3yyeHne XMMHUYECKHX CBOWCTB, MF30MEPHU M HOMEHKJIATYPbl STHICHOBBIX YIJIE€BOJIOPOJIOBM
UIaGopaTopnas paGora Nel b
OOHapykeHHe HelpeIeIbHBIX COSAMHEHHUH B KEPOCHHE, CKUIIHIape

UIabopaTopHasi paGoTa Ne2 b
OKucIIeHHE CIHUPTOB PA3IUYHOIO CTPOCHUS XPOMOBOI CMEChIO

UIabopaTopHasi paGora Ne3 b
[TosmyueHne ranmepara Mean

UIadopaTopHasi pa6ora Ned b
AHAITN3 BOCCTAHOBUTEIIHLHBIX CBOVCTB aJIbJICTHIOB

UIadopaTopHasi pa6oTa Ne5 b
M3ydeHne XHMIYIECKUX CBOMCTB YKCYCHOH KHCIIOTHI

UIadopaTopHasi pa6oTa Ne6 b
'Yrnesoapl. [lonrcaxapus

UladopaTopHasi pa6ora Ne7 b

3yueHre CBOHCTB OEITKOB
UIadopaTtopHasi pa6ora Ne§
OoOHapyxenue Butamuaa A, C u D B oJCONTHEYHOM Maciie, I0JJ0YHOM COKE U B KypHHOM 2
PKEJITKE, COOTBETCTBEHHO
UlabopaTtopHasi paGora Ne9
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3 MaTtepua/jbHO-TeXHHYECKOe U Y4eOHO-MeToAu4ecKoe odecneyeHue TMCUNIMHBI (MOLY 1)

3.1 CnennaabHble NOMeIEHHU A5 PeaTu3aluy NporpamMmbl

Kabuner xumuu ¢ taboparopuei 1 1a00paHTCKON KOMHATOH, yIOBIETBOPSIOIINE TPEOOBAHNSIM CAHUTAPHO-
SMHUIEMHONOTHYECKUX MpaBuil 1 HopMaTtuBoB (CaullnH 2.4.2 Ne 178—02) u ocHaIIIeHHBIE THITOBBIM 000PYAOBaHHEM,
MTO3BOJISIOIINM JTOCTIDKeHNE obydatormmMucs yctanoBieHHBIX @T'OC COO tpeboBaHuMil K MPEIMETHBIM, METAIPEIMETHBIM 1
JIMYHOCTHBIM Pe3yJIbTaTaM OCBOCHHUS IPOTPAMMBI yUeOHOM AUCIIUTUTHHEI.

B TOM uncre, B cocTaB yueOHO-METOANYECKOTO M MaTepHAIbHO-TEXHUIECKOTO 00eceYeHNs] KAOMHEeTa BXOIAT:

— JIOCKa;

— II0CaJJOYHBIE MECTa 110 KOJINYECTBY 00yYaromuxcs;

— pabouee MeCTO NperoaBaTes;

— MHOTO()yHKIIMOHAJILHBIH KOMIUIEKC MPEIoAaBaTes;

— HarJsAHbIE TOCOOMS;

— HHPOPMALTMOHHO-KOMMYHHKATHBHBIE CPEACTBA.

3.2 UndopmanmoHHOe obecnieyeHHe pean3ali NPporpaMmMbl

3.2.1 OcHoBHas JuTepaTypa

1. 1. TI'abpuensan, O. C. Xumus 115 npodeccuii U CHenuaTbHOCTEH TEXHHYECKOTOo MpOGUis : YYeOHHK s
CTYIEHTOB oOpa3oBaTenbHbIX yupexaeHnii CIIO Ha 6a3e OCHOBHOTO 00Iero oO6pa3oBaHUs C MOJYYEHHUEM CPEIIHETO



obmero obpasosanus / O. C. IN'adbpuensn, U. I'. OctpoymoB. — 7-¢ u3n. — Mocksa : Akagemus, 2019.
- 272 c¢. — (IlpodeccuonanpHoe oOpa3zoBanue : OOmeoOpa3oBaTeNbHbIC JUCHUIIKWHBI). — Tekct
HENOCPEACTBEHHBIN.

3.2.2 JlonoJiHUTEIbHAS JIUTEpPATypa

1. Auadunorerora, . B. Xumusa: yueOnux n npaxtukym mus CIIO / Andunorenosa U. B., babkor A. B.,
[Momko B. A.. — 2-e m3x., ucnp. u gon. — Mocksa : FOpaiit, 2020. — 291 c. — ISBN 978-5-534-11719-6. — URL:
https://urait.ru/book/himiya-452856 . — TekcT : 37I€KTPOHHBIH.

2. OnmnefinukoB, H. H. XuMus. anropuTMbl pemieHus 3amad u TecTsl: yueoHoe mocobue must CIIO / OneitHukoB
H. H., Mypassesa I'. Il.. — 3-e u3n., ucnp. u gon. — Mocksa : FOpaiir, 2020. — 249 c. — ISBN 978-5- 9916-9665-4. —
URL:. — TeKcCT : 371€eKTPOHHBIN.

3. Pocun, 1. B. Xumus. yueonuk u 3agaunuk mis CIIO / Pocun U. B., Tomuna JI. /., ConoeseB C. H.. —
Mockpa : HOpaiit, 2021. — 420 c. — ISBN 978-5-9916-6011-2. — URL: https://urait.ru/book/himiya-uchebnik-i-
zadachnik-469893 . — TeKCT : AIEKTPOHHBIH.

4. Xwumwus. 3anayHuk.. ydeOnoe mocobwe mius CIIO / Ilom ob6bmi. pen. Pageea I''H.. — Mocksa : IOpaiir,
2021. — 236 c. — ISBN 978-5-9916-7786-8. — URL: https://urait.ru/book/himiya-zadachnik-470947 . — Tekct
3JIEKTPOHHBIH.
3atite, O. C. Xumus. m1abopaTOpHBIN NPakTUKYM U COOpHHK 3amad.: yaeOHoe mocobue mist CIIO / 3aitmes O. C.. —
Mocxksa : HOpaiit, 2021. — 202 c. — ISBN 978-5-9916-8746-1. — URL: https://urait.ru/book/himiya-
laboratornyy-praktikum-i-sbornik-zadach-471405 .TekcT : 3JIEKTpOHHEIH.

3.2.3 MeToau4eckas JJuTepaTypa
3.2.4 UnTepHeT pecypcebl

1. Enunas kosekuust LindpoBeix 00pazoBaTebHBIX pecypcoB [DIeKTPOHHBIN

pecypc]. — Pexxum mocryma: http://school-collection.edu.ru/, cBoGomHBIH. — 3ari. ¢ 3KpaHa.

2. EnuHoe okHO mocTyma K HHPOPMAIMOHHBIM pecypcaM [ DIeKTPOHHBIH pecypc].

— Pexxum nmocryma: http://window.edu.ru/, cBo6oaHBIN. — 3ariL. ¢ SKpaHa.

3. denepanbHbI HEeHTP HHHOPMALMOHHO-00Pa30BaTEIBHBIX PECYPCOB

[DnexTponHsIii pecypc]. — Peskum moctyma: http://fcior.edu.ru/, cBoOomHBIN. — 3ari. ¢ 3KpaHa.

4. XuMUKH 1 XUMUS [ DNeKTPOHHBIN pecypc] : )KypHall XHMHKOB-YHTY3HAcTOB. — Peskum mocryma: http://chemistry-
chemists.com/, cB0OOIHBIN. — 3ari1. ¢ 3KpaHa.

5. Xumust [DneKTpOHHBIH pecypc] : yueOHO-METOIUUSCKUH KYPHAT I YUYUTEICH XUMUU U eCTecTBO3HaHuUs / M3naTenbekuit
noMm «IlepBoe ceHTsiOps». — Pexxum moctyma: http://him.1september.ru/, cBo6oaHbIH. — 3ari. ¢ 3KpaHa.

6. XuMus B mKosie [DIeKTPOHHBIH pecypc] : HayYHO-TeOPEeTHUECKHH U METOIMUECKUH XypHall. — Pexxum nocryma:
http://www.hvsh.ru/, cBoGoHBIi. — 3ari1. ¢ 3KpaHa.

7. XuMus ¥ ’KHU3Hb [DJIEKTPOHHBIN pecypc] : Hay4HO-TIOMYJISIPHBIH KypHal. — Pexxum nocryna: http://www.hij.ru/,
CcBOOOMHBIN. — 3ardl. ¢ 3KpaHa.

4. Opranuszanusi CaMOCTOATEIbHOMH padoThl 00yUalOIMXCS

CamocrosTenbHast paboTa 00ydJaromuXcst OCYIIECTBIAETCS B 00beMe, YCTAHOBICHHOM B pasjielie 2 HaCTOSIIEeH IPOrpaMMBbl
JUCHUTUTAHBL (MOIYIIA).

Jis caMocTosITenbHOI paboThl 00yJaOIIMXCS IPEYCMOTPEHBI CIIEIMAaIbHbIE TOMEIIEHNUS, OCHAIIICHHBIE KOMITBIOTEPHOM
TEXHHUKOH ¢ BO3MOXXHOCTBIO MOJKITIOYEHUsI K MHOOPMALMOHHO-TEIeKOMMYHHUKAMOHHOI ceTn "UHTepHeT" ¢ obecrneueHrneM
JIOCTyTIa B 3JIEKTPOHHYO HH(POpMaIMoHHO-00pa3oBarenbHyto cpeny Kys['TY.

6. Nnble cBeieHuss U (M) MATEPHAJIBI

1. OGpa3zoBaTenbHBIN MPOIECC OCYIIECTBISIETCS ¢ UCTIONB30BAHUEM KaK TPAIUITUOHHBIX TaK U
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJOTHH.

B pamkax ayqUTOpHBIX 3aHITHIA MPUMEHSIOTCS CIEAYIOLME UHTEPAKTUBHbBIE METO/bI:

- pa300p KOHKPETHBIX IPUMEPOB;

- MYJIETUMEIMITHAS TIPE3CHTAIU.

2. IIpoBeeHue TPYNIOBBIX U UHJIMBUIYAJTbHBIX KOHCYJIbTALUNA OCYIIECTBISIETCSI B COOTBETCTBUHU C
pacrrcaHreM KOHCYIIbTalUi 10 TeMaM, 3asiBIICHHBIM B paboueii mporpaMme JUCIUILTHHEL, B IEPUOT
OCBOCHHS

JTUCITUTUTAHBI U TIepe]] IPOMEKYTOUHOM aTTeCTaIUel C YI4ETOM Pe3yJIbTaTOB TEKYIIEro KOHTPOJISL.
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