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1.1Inanupyemule pezyibmamol 0C60eHUA YUeOHO20 npeomema, Kypcd.

IIpenmeTHbIe pe3yabTaThbl U3yYeHHus: npeaMerta ""XuMusa' oTpakaior:

1) ¢opmupoBaHue MepBOHAYATIHHBIX CHCTEMATH3UPOBAHHBIX MPEACTABICHUN O BEIIECTBAX, HX
NPEBPALICHUSIX M MPAKTUIECKOM TMPUMEHEHUH, OBJIAJICHUE TOHSATHWHBIM amiliapaToM U CHMBOJIHYECKHM
SI3BIKOM XVIMHH,

2) oco3HaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMMHYECKOH HAyKHM KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMUMHUYECKUX TPEBPAIICHUN HEOPraHWYeCKMX W OPraHMYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUH >KUBOM M HEXHMBOH NPHUPOJBI, YIIyOJICHHE MPEICTABICHUI O MaTepraIbHOM EIUHCTBE
MUDA;

3) oBNajJicHUE OCHOBAMHU XMMHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3HPOBATH U OOBEKTHBHO
OIICHUBATh JKU3HCHHBIC CHUTYallMW, CBS3aHHBIE C XUMHCH, HaBbIKaMH O€30MacHOr0 oOOpaimieHus ¢
BCIIECTBAMH, WCIIOJIb3yEMbIMH B TIOBCEIHEBHOW JKM3HHM;, yMEHHEM aHAJIIM3MPOBATh M IUIAHUPOBATH
HKOJIOTHYECKU 0e30MacHOe MOBEICHHUE B IENISAX COXPAHEHUS 3/10POBbS U OKPYKAIOIIEH Cpebl;

4) dbopMHUpOBaHHE YMEHHH YCTAaHABJIMBATh CBSI3U MEXAY pEalbHO HAOIIOAaeMBIMH XUMHUYECKUMHU
SIBIICHUSIMU M TIPOIIECCAMU, TPOUCXOISAIIUMUA B MUKPOMHPE, OOBSICHITh MPUYUHBI MHOTO00pa3us BEUIECTB,
3aBHCUMOCTh HMX CBOWMCTB OT COCTaBa M CTPOCHHS, a TaKXKe 3aBUCHUMOCTh NPUMEHEHHUsS BEHIECTB OT HX
CBOMCTB;

5) npuoOpeTeHue OIbITa UCIIOIb30BAHUS PA3IMYHBIX METOJIOB U3yUCHHS BEILECTB: HAOIFOICHUS 33 UX
NPEBPAICHUSIMA TP TIPOBEJICHUM HECIOXHBIX XHUMHYECKHX JSKCIIEPUMEHTOB C HCIIOJIL30BaHUEM
1a060paTopHOTro 00OPYI0BAaHUS U PUOOPOB;

6) dopmupoBaHHE TMPEACTABICHUNH O 3HAYCHUM XUMHUYECKONW HAYyKHM B PEHICHUU COBPEMEHHBIX
9KOJIOTUYECKUX MPOOJIEM, B TOM YHCIIC B IPEAOTBPALICHUN TEXHOTCHHBIX M SKOJIOTHYECKUX KaTacTpod;

BeInyCKHUK Hayuumcs:

® OIUCHIBATh CBOWCTBA TBEPBIX, )KUAKHUX, [a3000pa3HbIX BELIECTB, BHIACISS UX CYIIECTBEHHBIC IIPU3HAKHY;

® XapaKTEpHU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHUIO W CBOWMCTBAM, yCTAHABIMBATH IMPUYMHHO-CIEICTBEHHBIC
CBA3HM MEXy TaHHBIMU XapaKTEPUCTHUKaMH BELIECTBA;

® PaCKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTHH: aTOM, MOJEKyJa, XMMHYECKHH 3JI€MEHT, IMPOCTOe
BEIIIECTBO, CJIO’KHOE BEIIECTBO, BAJICHTHOCTbD, CIOJIb3Yys 3HAKOBYIO CHCTEMY XHMHH;

® 1300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C MOMOIIbI0 XUMHYECKHX (POPMYNT M CYITHOCTh XMMHYECKHX
peaKLuii ¢ MOMOIIBIO XUMHYECKUX YPABHEHHH;

® BEIUUCIIATE OTHOCUTENBHYIO MOJEKYISPHYI0O M MOJSPHYKO MacChl BEHIECTB, a TAKKE MAacCOBYHO OO
XUMHYECKOT0 3JIEMEHTA B COETMHEHUSX;

® CPaBHHBATH I10 COCTaBY OKCUABI, OCHOBAHUS, KUCIIOTHI, COJIH;

® KJ1acCU(UUNPOBATh OKCUIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI U COJIU — IO COCTaBY;

® OIUCHIBATh COCTaB, CBOWCTBAa M 3HA4YEHHUE (B MPHUPOJEC U NMPAKTHUECKOH JESTEIBHOCTU YEJIOBEKa) MPOCTHIX
BEIIECTB — KUCIOPOJia U BOAOPOA;

® [I0JTb30BaTHCS TA00PAaTOPHBIM 000PYIOBAaHHEM U XUMHUYECKON TIOCYT0;

® IPOBOJIUTH HECIIOXKHBIE XUMUYECKHE OIBITHI M HAOJIOACHNS 32 U3MEHEHHEM CBOMCTB BEIIECTB B IIPOLIECCE MX
npeBpalieHni; cOOTI0IATh MTPaBUIIa TEXHUKH O€30MaCHOCTH MPH NPOBEICHUH HAOJIOJICHUH U OTIBITOB;

® pa3MyaTh 3KCIEPUMEHTANBHO KHUCIOTHI M ILIEJIOYH, MONb3YSICh MHIUKATOPaMH; OCO3HATH HEOOXOIUMOCTD
coOutoieHrst Mep 0e30M1aCHOCTHU PH 0OPAILIEHNH ¢ KUCIOTAMH U ILEJI0OUaMHU.

e KitaccuduuupoBaTts MHOrooOpa3ue XMMUYEeCKUX PeaKLuii

e I3y4nT CBOIMCTBA METAJNIOB, HEMETAJIJIOB U UX COETUHEHHUI

BbINyCKHHK noayuum 603M0HCHOCHb HAYUUMbCA:

® TPaMOTHO 00paIaThCs C BEUIECTBAMH B TTOBCETHEBHON YKU3HH;

® 0CO3HABaTh HEOOXOJAMMOCTh COOJIIOJICHUSI TPAaBHJ 3KOJOTHYECKH OE30MacHOIO TOBEACHUS B OKPYXKarolen
MIPUPOJIHON CpeJIE;

® IOHUMAaTb CMBICH M HEO00XOAWMOCTh COOJIOACHUS TpENNHCaHUM, NpeAsaraeMbplX B WHCTPYKLHUSIX IO
MCIIOJIb30BaHMIO JIEKAPCTB, CPEJICTB OBITOBOM XHUMUH U JIP.;

® JICTIONIB30BaTh MPHOOPETEHHBIE KIIOUEBbIe KOMIETEHTHOCTH MIPH BBIOJIHEHUH UCCIIEIOBATENIBCKUX IPOESKTOB
M0 U3yYCHUIO CBOMCTB, CIIOCOOOB TOIYyUEHHS U PACIIO3HABAHUS BELIECTB;

® pa3BHUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, MCIOJb3YSl CPEICTBA YCTHOI'O U MHUCBMEHHOIO OOIIEHMS,
HPOSIBIISATH TOTOBHOCTD K YBR)KEHUIO MHON TOUKH 3PEHUS NIPU 00CYXKACHUH PE3YNIbTAaTOB BHIIIOJIHEHHON paboThl;

® 00BEKTUBHO OLICHMBaTh MH(OPMALMIO O BELIECTBAX M XMMHUYECKUX IIPOLECCaX, KPUTUUECKH OTHOCHUTHCS K
TIICEBIOHAYYHOH MH(OPMALNH, HeTOOPOCOBECTHON peKIaMe, KaCaroIIeHCs HCIIOJIb30BAaHMS Pa3INYHBIX BEIECTB.

Ilepnoguyecknii 3aKoH U NepuoANYecKas cucreMa XuMuieckux djieMenToB /I.LU. Mengeneea. Ctpoenune

BellecTBAa.
BeIntyckHUK Hayuumcs:



¢ Kaccu(pUIMPOBAaTh XUMHUYECKHE DJIEMEHTHl Ha METaUIbl, HEMETAUIbI, dJIEMEHTHI, OKCUABI U THUIPOKCHIBI
KOTOPBIX aM(DOTEPHBI, U HHEPTHBIE 3JICMEHTHI (Ta3bl) IUTsl OCO3HAHUS BAXKHOCTH YIOPSTOYCHHOCTH HAYYHBIX 3HAHUN;

® pacKphIBaTh CMBICH nepuoanyeckoro 3akona /.M. Menneneena;

® OIMHCHIBATh U XaPaKTEPU30BATh TAOIUIHYIO (hOPMY MTEPHOANIECKON CUCTEMBI XUMHUYECKHX JJIEMCHTOB;

® XapaKTepUu30BaTh COCTAB ATOMHBIX SIZIEP U PaCHpe/ICIICHUE YUCIa SJICKTPOHOB I10 3JIEKTPOHHBIM CII0SIM aTOMOB
XUMUYECKUX DJIEMEHTOB MAJIBIX MEPUOJIOB MEPUOUUECKON CUCTEMEI, a TAKXKE KallUs U KallbLIUs;

® pa3nuyaTh BUIbl XUMHYECKOW CBSA3M: MOHHYHO, KOBAJICHTHYIO NOJSPHYI0, KOBAJICHTHYIO HEMOJSPHYIO M
METaJUIMYECKYIO;

¢ 1300paXkaTh MEKTPOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMHUYECKHMH CBSI3AMH Pa3HOTO BUA;

® BEISIBIIATH 3aBUCHUMOCTH CBOWCTB BEIIECTBA OT CTPOCHMSI €T0 KPHCTAUTMYECKOW PEIIeTKH (MOHHOM, aTOMHOM,
MOJIEKYJIAPHON, METAJITHIECKON ),

® XapaKTepu30BaTh XUMHYECKUE OJIEMEHTHl M UX COCIWHEHHUS Ha OCHOBE IIOJIOKCHHS DJJIEMEHTOB B
TICPUOMYECKON CUCTEME U 0COOCHHOCTEH CTPOCHUS X aTOMOB;

® OIIUCHIBATh OCHOBHBIE MNpeAnocbulkd OTKpeiTHs .M. MeHneneeBbIM MEPUOIUYECKOTO 3aKOHA U
MIEPUOAMYECKON CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB H MHOTOO0OPa3HYI0 HAYIHYIO I€ATEIHHOCTh YICHOTO;

® XapaKTepU30BaTh HAay4HOE M MHPOBO33PECHYECKOE 3HAUCHHE IEPUOJUYECKOTO 3aKOHA U MEPUOAHYECKON
CHCTEMBI XUMUUYeCKHX d1eMeHToB J[.J1. MeHnneneena;

® OCO3HaBaTb HAYYHBIC OTKPBLITUA KaK PE3YyJbTaT MIUTCIIbHBIX Hﬂ6IHO[ICHI/II71, OIIBITOB, Hﬂy‘lHOfI IIOJICMHKH,
MPEOAO0JICHUS TPYJHOCTEN U COMHEHHIA.

BhInyCKHUK nOYUUM 603MOIHCHOCHI HAYYUUMbLCA:

® 0CO3HABAaTh 3HAYCHUE TCOPETUUECCKUX 3HAHUU JJIS1 IPAKTUUECKOMN NEATEIbHOCTH YEIIOBEKA;

® OIMHCHIBATh N3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSISI IOTHKY CHCTEMHOTO aHAIIN3a;

® IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSX TEPUOTUIECKON CHCTEMbl XUMHUIECKHUX DIIEMEHTOB 1T OOBSICHEHUS H
MpEABUACHUS CBOMCTB KOHKPETHBIX BEILIECTB;

® pa3BUBaTh WHPOPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YITyOJIeHus! 3HaHUI 00 MCTOPUH CTaHOBIICHHS
XUMUYECKON HayKH, €€ OCHOBHBIX MOHATHUN, IEPUOJUICCKOTO 3aKOHA KaK OJTHOTO U3 BAKHEUIITUX 3aKOHOB MPUPOJIBI, &
TAKXXC O COBPEMCHHBIX JOCTHKCHHUAX HAYKHU U TEXHUKU.

MHoroo0pa3ue XMMHYECKHX peaKuii.

BeinyckHUK Hayuumcs:

® O0BSACHATH CyTh XUMHUYECKHX IPOLIECCOB,;

® Ha3bIBaTh IPU3HAKU U YCIOBUS IPOTEKAHUS XUMHUECKUX PEaKIHi;

® YCTaHABIMBAaTh NPUHA/UIEKHOCTb XHUMHUYECKOH peakuud K ONpPEAEJICHHOMY THUIYy 10 OIJHOMY U3
KJacCU(UIMPOBAHHBIX TPU3HAKOB!

1) Mo 4ymciy M COCTaBy HMCXOJHBIX BEIIECTB M IMPOAYKTOB PEaKIWU (PEaKklWh COCITUHEHUS, Pa3OoKeHHS,
3aMeleHus 1 00MeHa);

2) 10 BBIAETICHUIO WJTU MTOTIIOIIEHHIO TEIIOTHI (PEakMy 3K30TEPMUUECKUE U SHI0TCPMHUUYECKHE);

3) Mo W3MEHEHHIO CTeleHEeW OKUCICHHS XHMHUYECKUX OJJIEMEHTOB (OKUCIHTEIbHO-BOCCTAHOBUTEIILHEIC
peakuun);

4) mo oOpaTUMOCTH TIpolLiecca (peakuu oopaTuMble 1 HEOOpaTUMBIE);

® Ha3bIBaTh (DAKTOPHI, BIHSIOLINE HA CKOPOCTh XUMHUYECKHX PEaKIHi;

® Ha3bIBaTh (DAKTOPHI, BIMSIOLINE HA CMEIIEHHE XUMUUECKOTO PAaBHOBECHS,;

® COCTaBJISITh YPaBHEHUS 3JEKTPOJIUTUIECKON JUCCOLMAIINN KUCIIOT, IIEJI0UeH, COJeli; MOIHbIE U COKPAIlEHHbIE
MOHHBIE YPaBHEHHS PeakLuil 00OMeHa; ypaBHEHHUS] OKUCIUTEIBHO - BOCCTAHOBHUTENIBHBIX PEAKIINN;

® [IPOTHO3MPOBATh TPOJYKTHl XUMHYECKHX peakiuii 1mo GopMmynaM / Ha3BaHUSIM HUCXOJHBIX BEIECTB;
OTIPEJIeIIATh UCXOIHBIC BEIIECTBa M0 GopMyJiaM / Ha3BaHHUSIM MPOJYKTOB PEAKIINH;

® COCTaBIISITh YPAaBHEHHsI pEaKUHi, COOTBETCTBYIOLIMX IOCIEAOBATEIbHOCTH («UETOYKE») NPEBpaAIICHUH
HEOPraHMYEeCKHUX BELIECTB Pa3IMYHbIX KIIaCCOB;

® BBLISIBJISITH B MPOLIECCE IKCTIEPUMEHTA IPU3HAKH, CBUIETEIbCTBYIOIIUE O IPOTEKAHUN XMMUYECKOHN peakLny;

® TOTOBUTD PACTBOPHI C ONPEeNICHHON MacCOBOM 10JIeii pacTBOPEHHOTO BEIIECTBA;

® OIIPENENsTh XapaKkTep Cpebl BOAHBIX PACTBOPOB KHCJIOT M IIEIOYEH 10 N3MEHEHUIO OKPACKH WHINKATOPOB;

® IPOBO/INTH KAYECTBEHHBIC PEAKLINH, MTOATBEPKAAIOIINE HATMYME B BOJHBIX PAacTBOPaxX BELIECTB OTIACIBHBIX
KaTHOHOB ¥ aHUOHOB.

BbINyCKHHUK noyuunm 603mMO0MCHOCHYb HAYUUMbCA:

® COCTaBJISITh MOJIEKYJISIPHBIC U TIOJIHbIE HOHHBIE YPAaBHEHUS 110 COKPALICHHBIM HOHHBIM YPaBHEHUSIM;

® [IPUBOJUTh INPUMEPHl PEAKUUN, NOATBEP)KIAIOIIUX CYLIECTBOBAHWE B3aMMOCBSI3M MEXKIY OCHOBHBIMU
KJIacCaMH HEOPraHUYECKUX BEIECTB;

® [IPOTHO3UPOBATH PE3YJILTAThl BO3ACUCTBHS Pa3IUUHBIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOH peaKIny;

® [IPOTHO3UPOBATH PE3YJILTAThl BO3ACUCTBHSI PA3IMUHBIX (DAKTOPOB HA CMEIICHHE XUMHUYECKOTO PaBHOBECHS.

MHuoroo0pa3ue BeuecTs.



BrinyckHuk nayuumces:

® OTIPEICTATh MPUHAIIC)KHOCTh HEOPTAHWIECKUX BEIIECTB K OHOMY M3 M3YYCHHBIX KJIACCOB/TPYIIIT; METAJLTBI U
HEMETaJUIbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, COJIH;

® COCTaBJIATH (DOPMYIIBI BEIIECTB 110 X HA3BAHUSM;

® OIIPENIEATh BAJICHTHOCTD U CTEIICHb OKHCIICHUS AIEMEHTOB B BEILIECTBAX;

® COCTaBJIATH (HOPMYITBI HEOPTAHWIECKIX COSAMHEHUH 0 BaJ€HTHOCTSIM U CTEINEHSIM OKHCIIEHHUS DJIEMEHTOB, a
TakKe 3apsiiaM HOHOB, yKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUH H COJIEH;

® OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHA (DM3MYECKUX W XWMHUYECKHX CBOWCTB TPOCTHIX BEIMIECTB U WX
BBICIIINX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMHU BTOPOTO M TPETHETO MEPHOIOB;

® Ha3bIBATh OOIIUE XUMHUYCCKHE CBOMCTBA, XapaKTEPHBIC JUIS TPYII OKCUIOB. KHUCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX.

® Ha3BIBATH OOIIIE XUMIYECKHE CBOWCTBA, XapaKTePHBIE IS KAKIOTO KIJIacca BEIIEeCTB;

® IPUBOJUTH MPUMEPBl PEAKLUil, MOATBEPKAAIOIIUX XUMUYECKHE CBOICTBA HEOPraHMYECKUX BELIECTB:
OKCHIO0B, KHCJIOT, OCHOBAHHUM 1 COJICH;

® OIIPEJIEATh BEIIECTBO — OKUCIUTEND U BEIIECTBO — BOCCTAHOBUTEND B OKUCIUTEIBHO — BOCCTAHOBUTEIbHBIX
peaKLmsIX;

® COCTaBIISITh AJIEKTPOHHBIN OajaHC 10 MPeI0KEHHBIM CXeMaM peaKIni;

® IPOBOJIUTH  J1a0OpaTOpPHBIE OIBITHI, IOATBEPKIAIOIINEG XUMHYECKAE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPTaHUYECCKUX BEIICCTB;

® [IPOBOJIUThH JIA0OPATOPHBIC OIBITHI IO MOJYYEHHI0 W COOMPAHHMIO Ta3000pa3HbIX BEIIECTB: BOJOPOJA,
KUCJI0pOAa, YIIIEKUCIIOrO ra3a, aMMHUaKa; COCTaBJIsATh YPaBHEHHS COOTBETCTBYIOIIMX PEAKIUH.

BbIyCKHMK OJYYHT 603MONCHOCHIb HAYYUINBCA:

* IPaMOTHO O0OpPAIIAThCsI C BEIIECTBAMU B MIOBCEAHCBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOJUMOCTH COOJIIOICHHSI ITPABIII IKOJIOTUUYECKHA O€30MaCHOrO MOBEICHUS B OKPYIKAIOIICH
MPUPOIHOU Cpeae;

* IMOHWMATh CMBICI W HEOOXOIWMOCTH COONIONEHHUS TPEANUCAHUM, MpeiaraéMblX B HWHCTPYKIHAX I10
UCIIOJIb30BaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XHUMHU U JIP.;

* UCTIONB30BaTh MPHOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTH TPH BBHITTOTHEHUH MCCIIEA0BATEECKUX MMPOSKTOB
0 M3YYEHHUIO CBOMCTB, CIOCOOOB MOIYYESHUS U PaCliO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTh, UCTIONB3YS CPEICTBA YCTHOW U MMCHMEHHONW KOMMYHHUKAIIAN
npu paboTe ¢ TEeKCTaMu Y4YeOHUKAa M JIOTOJIHUTEIILHOW JIMTEepaTypoi, CHpPaBOYHBIMH TaOJIMIIAMH, MPOSBIISATH
TOTOBHOCTH K YBKEHUIO MHON TOYKH 3pEHUS IPU OOCYKICHUHU PE3yIbTATOB BBITIOJTHEHHON paOOThI;

* 00BEKTHBHO OIICHWBATh MH(OPMAIMIO O BEIIECTBAX W XUMHUYECKHX IPOIECcaxX, KPUTHUYECKH OTHOCHUTHCS K
TICEBAOHAYYHON HH(pOpMaIHH, HETOOPOCOBECTHOMN peKIaMe, KacaroIeiCs NCIIOIb30BAHMS PA3IMYHBIX BEIIECTB.

* 0OCO3HaBaTh 3HAUECHHUE TEOPETUYECKUX 3HAHUN JJI IPAKTUYECKOH AESITeIbHOCTH YEI0BEKA;

* OMUCHIBATH U3yUEHHBIE OOBEKTHI KaK CUCTEMBbI, TPUMEHSS JIOTHKY CUCTEMHOTO aHAJIH3a,

* IIPUMEHSTH 3HAHMSI O 3aKOHOMEPHOCTAX MEPHUOUUCSCKON CHCTEMbI XUMHUUECKUX JICMEHTOB JJis OOBSICHEHUS U
MIPEIBUACHIS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BHUBaTh MHPOPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIIIyOJIeHUS] 3HAHUI 00 UCTOPUU CTAHOBJICHUS
XHMHYECKON HAayKH, €€ OCHOBHBIX MOHATHUM, IEPUOJUYECKOTO 3aKOHA KaK OJJHOTO U3 BAXKHEHIIIMX 3aKOHOB IIPUPO/IBI, a
TaK)XK€ 0 COBPEMEHHBIX JTOCTIKCHUSX HAYKU M TEXHUKH.

* COCTaBJISATh MOJICKYJISIPHBIC U MIOJIHbIE MOHHBIE YPABHEHUS IO COKPAIIEHHBIM HOHHBIM YPAaBHEHHUSIM;

* IPUBOJUTH MPUMEPHl PEAKLUUM, MOATBEPKIAIOIIUX CYILIECTBOBAHUE B3aUMOCBSI3M MEXIY OCHOBHBIMU
KJIaCCaM{ HEOPTaHUIECKUX BEIECTB;

* TPOTHO3UPOBATh PE3YJIbTATHl BO3JICUCTBUS PA3NIMYHBIX (AKTOPOB HA HM3MEHEHHE CKOPOCTH XUMHUYECKOU
peakuuy;

* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACHCTBHUS PA3IHUHBIX (PaKTOPOB HA CMEILIEHUE XUMHUECKOTO PAaBHOBECHSI.

* IIPOTHO3MPOBATH XMMHUYECKIE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

* MPOTHO3UPOBATHh CIIOCOOHOCTh BEIECTBA MPOSIBIIATH OKHCIUTEIHLHBIC WIM BOCCTAHOBUTEIHHBIC CBOWCTBA C
y4IETOM CTETICHEH OKUCIICHUS 3JICMEHTOB, BXOJISIINX B €T0 COCTAB;

* BBIBIIATH CYIIECTBOBAHWE T'C€HETHUECKOW B3aWMOCBS3M MEXKIY BEUIECTBAMU B PSAIY: MPOCTOE BEIIECTBO —
OKCHUJ — THJIPOKCHUJ — COJIb;

* OPraHU30BHIBATH, IPOBOJIUTh YUYCHHUUECKUE MIPOEKTHI [0 UCCIEAOBAHUIO CBOMCTB BEILIECTB, UMEIOIIUX BaXKHOE
MIPaKTUYECKOE 3HAUCHHUE.

BhInyCKHUK MOAYYUT BO3MOXKHOCTh HAYUUTHCS:

* IPaMOTHO 00paIaThCs C BEMECTBAMH B IOBCETHEBHOM KU3HU;

* 0CO3HaBaTh HEOOXOIMMOCTH COOTIOACHHUS TTPABIIT IKOJIOTHIECKH 0€3011acHOTO TIOBEICHUS B OKPY KO
MIPUPOTHON CpeNiE;

* IOHUMATh CMBICIT M HEOOXOIMMOCTh COOJIOICHHSI TIPEANMCAHUH, TTpeIIaraéMbIX B MHCTPYKIIUAX TI0
WCTIOJTb30BAHUIO JICKAPCTB, CPEICTB OBITOBOM XMMHUH U JIP.;

* UCTIOJIb30BaTh MPUOOPETEHHBIE KIFOYEBbIC KOMIETCHTHOCTH MTPH BBIMOJTHEHUH UCCIIEI0BATEILCKUX TTPOSKTOB
M0 U3YYCHUIO CBOMCTB, CIIOCOOOB MOTYYEHUS U PaCcTIO3HABAHUS BEIECTB;



* pa3BUBaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, UCIIONB3Ysl CPEACTBA YCTHOM U MMCbMEHHOM KOMMYHUKAIIUU
1pu paboTe ¢ TEKCTaMH yueOHHKA U JONOJTHUTEIbHON JINTEPATYPOil, CIIPaBOUHBIMU TaOJIUIIAMH, TIPOSBIIATh
TOTOBHOCTb K YBa)KCHUIO MHOM TOUKHU 3peHHs IIPH 00CYKJEHUH PE3YJIbTATOB BHINOJHEHHOH paboThI;
* 00BEKTUBHO OLIEHMBATh HH(POPMALIMIO O BELIECTBAX U XUMHUYECKUX MPOLEccaX, KPUTUIECKU OTHOCUTBCSA K
TIICEBJIOHAYYHOI HHpOpMALINHU, HETOOPOCOBECTHOM peKiIaMe, KacatoLlelcs UCTIO0Ib30BaHMs PA3IMYHbIX BEIIECTB.
* 0CO3HABaTh 3HAUCHHUE TEOPETUUECKUX 3HAHUM ISl IPAKTHUECKOI IeATeIbHOCTH YeIOBEKa;

* OIUCBIBATH U3YUYECHHBIE OOBEKThI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOI'O aHAIN3a;
* IPUMEHSATH 3HaHUS O 3aKOHOMEPHOCTSIX MEPHOANYECKON CUCTEMbl XUMUYECKHUX 3JIEMEHTOB AJIs1 OOBSCHEHUS U
HpeaBHICHHS CBOMCTB KOHKPETHBIX BEILECTB;
* pa3BUBaTh HHPOPMALMOHHYIO KOMIIETEHTHOCTb IIOCPEACTBOM YIIyOJIeHUsl 3HaHUH 00 UCTOPHU
CTAHOBJICHUS] XUMUYECKON HayKH, €¢ OCHOBHBIX ITOHATHUH, IEPUOJMUECKOrO 3aKOHA KaK OJTHOIO U3 BasKHEHIINX
3aKOHOB IIPUPOJIBL, @ TAKIKE O COBPEMEHHBIX JOCTHKEHUSIX HAyKU U TEXHUKU.
* IPUBOJIUTH IPUMEPHI PEaKIMil, HOATBEPKIAIOIUX CYLIECTBOBAHHE B3aMMOCBSA3U MEX]ly OCHOBHBIMU KJIacCaMU
HEOPraHHMUYECKUX BEILECTB;
* BBIBJISTH CYILLECTBOBAaHHE T€HETUUECKOI B3aUMOCBSI3H MEXY BEIIECTBAMU B PAJY: IPOCTOE BEILECTBO - OKCHUJL
- TUJPOKCHUJ - COJIb;
* OpraHNU30BBIBATH, IPOBOIUTH YUCHUYECKHE IPOEKTHI 110 UCCIIEJOBAHUIO CBOMCTB BEIIECTB, UMEIOIINX BaXKHOE
NpPaKTHYECKOE 3HaYECHUE.

Juunocmuuie, mvemanpeomemunsle u npeOMemuble pe3yabmamol 0C60eHUs Y4eOH020 npeomema «Xumusny

JIMYHOCTHBIMM pe3ybTaTaMy U3Y4EHUs ITPEaIMETa « XUMUSD) SIBIISIOTCS CIEAYIOINE YMEHUS:
- Bocniuranue poccuiickoii rpak JaHCKON MICHTUYHOCTHU: TATPUOTU3MA, JIF0OOBU U yBaxeHue k OTedecTny,
qyBCTBO I'OPJIOCTH 3a CBOIO PO/IMHY, 32 POCCUICKYIO XUMUYECKYIO HAYKY
- ®opMHUpOBaHHE IIEIOCTHOIO MUPOBO33PEHNUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OO0ILECTBEHHON MPAKTUKH, a TAKXKE COLHATIbHOMY, KYIbTYPHOMY, SI3bIKOBOMY M lyXOBHOMY MHOT000pa3uio
COBPEMEHHOI'0 MHPa
- ®OopMHUpPOBaHHE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHUI0, TOTOBHOCTU U CIIOCOOHOCTH K CaMOPA3BUTHIO U
caM000pa30BaHMIO HA OCHOBE MOTHBALIMU K OOY4YEHHIO U ITO3HAHUIO, BEIOOPY MPOGMIEHOIO 00pa3oBaHus Ha
OCHOBE MH(OPMALIUH O CYILECTBYIOIIUX MPOPECCUIX U JIMIHBIX NPO(PECCHOHAIBHBIX MPEITOYTEHUH.
Oco3HaHHOMY NOCTPOEHHUIO UHIUBUIYAJIbHBIX 00Pa30BaTENbHBIX TPAEKTOPHH C Y4€TOM yCTOWYHMBBIX
II03HABATEJIbHBIX HHTEPECOB
- opmupoBaHNE KOMMYHHKATHBHON KOMIIETEHIIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO —
HCCIIEI0BATENbCKOM, TBOPUECKON U APYTUX BUIAX JESATEIbHOCTH
- ®opMHUpOBaHHE U MOHUMAaHHE LIEHHOCTH 340POBOro U 0€3J10MacTHOr0 00pasa )KU3HH, YCBOSHHUE MPaBUIT
MHIUBUIYATIBHOTO U KOJJIEKTUBHOTO O€30M1aCHOTO MOBEJCHHUS B YPE3BBIYANHBIX CUTYAIUAX, YTOKAAIOIINX
KM3HU U 30POBbIO JTIOCH
- ®opMHUpOBaHHE NIO3HABATENILHOI HHPOPMALIMOHHON KyJIbTYphl. B TOM unciie pa3BuTHE HAaBBIKOB
CaMOCTOSITENIbHOM paboThI ¢ y4eOHBIMU MTOCOOMSIMU, KHUT'AMHU, IOCTYITHBIMUA HHCTPYMEHTAMHU U TEXHUUECKUMHU
cpeacTBaMu MH(OPMAIIMOHHBIX TEXHOJIOTUI
- @opMHpOBaHUE OCHOB 3KOJIOTUYECKOTO CO3HAHUS HA OCHOBE ITPU3HAHUS LIEHHOCTH XHU3HU BO BCEX €€
MPOSIBJICHHUSIX ¥ HEOOXOIMMOCTH OTBETCTBEHHOTO , OEPEKHOT0 OTHOIICHHUS K OKPYKAIOIIEH cpe/ie
-Pa3BuTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKUX 3aj[ayd, YMEHNE HAaXOAUTh a/IeKBaTHBIE CITIOCOOBI TOBEICHUS U
B3aUMO/ICIICTBUE ¢ MapTHEPaMU BO BpeMsl yueOHOM U BHEYUEOHOI JesITeIbHOCTH, CIIOCOOHOCTU OLIEHUBATh
npoOJIeMHbIE CUTYaLluU
MetanpeaMeTHBIMH pe3yIbTaTaMU U3y4eHUs Kypca « XUMUs» ABIsETCS (OPMUPOBAHNE YHUBEPCAIBHBIX
yueOnbIx nevicteuii (Y'Y I).
Tlosuasamenvuoie YVJ/I:

- CaMocCTOSITEIbHO OOHAPYKUBATh U GOPMYIHPOBATH YUEOHYIO MPOOIIEMyY, ONPEAEATh Leib y4eOHOH

TeSITeIbHOCTH, BEIOUPATh TEMY PaOOTHI
- BoiaBurats Bepcuu pemeHus mpoodaeMbl, 0CO3HaBaTh KOHEUHBIN pe3yJIbTaT, BHIOMPATh U3 MPEATIOKEHHBIX U
HCKaTh CAMOCTOSITENIFHO CPE/ICTBA IOCTH)KEHUS LIEIIH.
- CocTaBnsATh (MHIMBUIYAJIBHO WU B TPYIINE) IUIaH PEHICHUS MPOOIeMbl (BBIIOIHEHUS IIPOEKTA).
- Paboras no niany, cBepsATh CBOU JEHCTBHUS C LIENbIO U, IPU HEOOXOIUMOCTH, UCTIPABIISATH OIIUOKU
CaMOCTOSITEIILHO.
- B nuanore ¢ yuureneM COBEpIICHCTBOBATh CAMOCTOSITEIBHO BbIPAOOTaHHBIE KPUTEPHH OLIEHKU.
Kommynuxamusnvie YYJ]:
- CaMOCTOSITENIbHO OPraHU30BbIBATh YU€OHOE B3aUMOAEHCTBHE B IpyHIe (ONpeaeIIATh 00LIHe e,
pacIpenensaTh pojy, J0rOBapuBaTLCS APYT € APYTOM H T.1.).
CpenctBoM popMUpOBaHHs KOMMYHHKATUBHBIX Y Y J] cIy’KaT TEXHOJIOTUs IPOOIEMHOro Juajiora
(moOyxaroIuii ¥ MOABOASIIMI 1UaIor) U paboTa B MajbIX IPyMIax, a TAKXKE UCIOJIb30BaHHE HAa ypOKax
3JIEMEHTOB TEXHOJIOTHU NTPOJAYKTUBHOI'O YTEHHS.



IIpeaMeTHBIMM pe3yIbTaTaMH U3YyUEHHS MIPEMETa « XUMHU» SIBISIOTCS:
- ®opmMHpoBaHUE NEPBOHAYAIBHBIX CHCTEMAaTH3UPOBAHHBIX MPEJICTABICHUN O BEIIECTBAX, X MPEBPAICHUAX U
NPaKTUYECKOM ITPUMEHEHNH; OBJIaICHHE TOHATHHHBIM allapaToM U CUMBOJIMYECKUM SI3IKOM XHMUU;

- Oco3Hanue 0OBEKTUBHO 3HAYUMOCTH OCHOB XUMHUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS,

XMMUYECKHX MPEBPAILEHIA OPTaHNUECKUX U HEOPraHUUECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHHI )KMBOH 1

HEKUBOW MPUPOBI; YTIyOJIeHHe MPEICTaBICHUI O MaTepUaIbHOM €AMHCTBE MUPA;

- OBnaieHre OCHOBaMM XUMHYECKOM I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIN3UPOBATh U OOBEKTHBHO OLICHUBATh
KM3HEHHBIE CUTYallUH, CBS3aHHBIE C XMMHUEH, HaBBIKaMH 0€30I1acCHOT0 00pAIEeHHsI C BEIECTBAMH,
HCTIOJIb3YEeMbIMH B TOBCEAHEBHOM KHU3HU; YMEHHEM aHAIN3UPOBATh U IIAHUPOBATH SKOJIOTMYECKH Oe30IacHOe
HIOBE/ICHHE B LIEJIAX COEpeXEHHS 3M0POBhS U OKPYKAIOLIEH CPeIIbl;

- ®opMupoOBaHNE YMEHHUI yCTaHABINBATh CBSI3U MEXIY peabHO HAOII0JaeMBbIMH XUMUUECKUMU SBICHUSIMU U
IpoIeCcCaMH, TIPOUCXOISIIMMH B MUKPOMHPE, O0BSICHATH PUYUHBI MHOTOOOpa3usl BEIECTB, 3aBUCIMOCTD UX
CBOWCTB OT COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCTh IPUMEHEHHS BEIIECTB OT UX CBOWCTB;

- [IproGpeTenus onbITa NCIOIH30BAHUS PA3TMYHBIX METOI0B H3YUEHUS BEIECTB; HAOIIOAEHUS 3a UX
NPEBPALICHUSMH TIPH MTPOBEACHUH HECIOKHBIX XUMUYECKHUX SKCIIEPUMEHTOB C UCIIOJIb30BAaHHEM JIAOOPaTOPHOTO
o0opynoBaHUs ¥ MPHUOOPOB;

- YMeHue OKa3bIBaTh NIEPBYIO0 MOMOIIb IPU OTPABICHUSX, 03KOTaX U IPYTUX TPaBMaXx, CBSI3aHHBIX C BEIIECTBAMH
U J1abopaTOpPHBIM 000PYIOBaHHEM;

- OBnazeHue npueMamMu paboThl ¢ HH(pOpMaLHel XUMUYECKOT0 COIep KaHusl, IPECTaBICHHON B pa3Ho (opme (B
BUJIE TEKCTa, GOpMyJ, rpauKoB, TAOIUYHBIX JaHHBIX, cXeM, ¢pororpaduit u ap.)

- Co3panue OCHOBBI JUTs (POPMHUPOBAHUS MHTEpECa K PACIIUPEHUIO U YIIYOJICHNI0 XUMUIECKUX 3HAHUH U

BbIOOpa XUMHH KaK NPOQHUIBHOTO MPeIMeTa MPH Mepexo/ie Ha CTYIEeHb CPeAHEro (IIOTHOro) 00IIero

o0pa3oBaHus, a B JaJIbHEHIIIEM U B KauecTBe Chepbl CBOE MPO(PeCcCHOHATBHON AEITEIbHOCTH;

.- ®opMupoBaHue MPEACTABICHUI O 3HAYEHUH XUMUYIECKOW HAyKH B PEILICHUH COBPEMEHHBIX SKOJIOTHYECKUX

npo0OJieM, B TOM YHCIIE B IIPEAOTBPALICHUHN TEXHOTEHHBIX U 3KOJIOTHYECKHX KaTacTpod.

Oowan xapakmepucmuka yuedHo20 npoyecca:

OcHogHble mexHon02uu 00yuenus:

[Iporpamma kypca «XHUMHU» TOCTPOEHA HA OCHOBE CIUPAIILHON MOJIEIU, IPEelyCMaTPUBAIOLLEH
MOCTENIEHHOE Pa3BUTHE U YIIIyOJI€HUE TEOPETUUECKUX MTPEACTABICHUM NP JIMHEHHOM 03HAaKOMJIEHUHU C
SMIIMPUYECKUM MaTEPHUATIOM

TecTsl, caMocTOsITENIbHBIE Pab0Ta, KOHTPOJbHBIE pa0OThI, YCTHBINM OMPOC, 3alIUTa UCCIIEI0BATEIHCKUX
pador.

[Ipeobnagaronmu popmMamMu TEKYIIETO KOHTPOJIS SIBJSIOTCS CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOThI,
pas3yIn4HbIe TeCTOBbIe (POpMbI KOHTPOJIS. [IpOMEXyTOUHBIH U UTOTOBBIA KOHTPOJIb MPOBOIUTCS B (hopme
KOHTPOJIbHBIX paboT



2. Cooeporcanue yueodnozo npeomema, Kypca.

8 Knacc.
Ne n/m | Pa3gesibl mporpaMmbl KosaunuyecTBo KosaunuecTBo KosaunyecTBo
4acoB KOHTPOJIbHBIX NPaAKTHYECKUX
padoTr padort
1 OCHOBHBIE TOHATHUS XUMUU 54 (51 + 3 gaca 5 6
(YpOoBEHBb aTOMHO — MOJIEKYJISIPHBIX | PE€3€PBHOIO
MIPEACTABICHHH) BpEMEHU)
2 Ilepuonnueckuii 3aKOH U 7 - -
nepuoAnYecKas cuctemMa
XUMHUYECKHX 3JieMeHTOB [[. 1.
MenneneeBa. CtpoeHue atoma
3 Crpoenue BemiecTBa. Xumuueckass | 7 1 -
CBSI3b
UTOTO 68 6 6

B aBTOpCKYIO MpOorpamMmy BHECEHBI HEKOTOPBIC U3MECHCHHUS.

PesepBHOE BpeMms (5 4acoB) UCHIONB3YETCS CAEAYIOLUUM 00pa3oM:

- 1yac — Ha mpoBenieHue oboOuIaroIIero ypoka no reMe «lleppoHauanbHble XMMUYECKUE TTOHATUS»

- 1yac - Ha penieHue pacueTHbIX 3a7a4 «HaxoxxaeHne MaccoBOi JOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE.
Brrurcnenue Macchl paCTBOPEHHOTO BEIIECTBA M BOJIBI JIJIS IIPUTOTOBJICHUS PACTBOPA OTMPEICIICHHON
KOHI[EHTPAIIUN»

- 1 gac - Ha MpoBeIeHNe 0000IIAFOIIET0 YpoKa 1o TeMe «BaskHele Kiracchl HeOpraHUIEeCKIX
COEIMHEHUI»

- lyac — Ha mpoBegeHuEe 0000IIAIOIIETO YPOKa 32 KypC XMMUU § Kitacca

- 1 gac — Ha MpOBeIEHNUE UTOTOBOI KOHTPOJBHOM PabOThl 3a Kypc XUMHH § Kiacca

OO6ocHOBaHMe: ITPU U3YUYCHUU HA3BAHHBIX TEM HEJOCTATOYHO BPEMEHH JIJISl IPOBEACHHS 0000IIArOIIIX
YPOKOB M YPOKOB IO PEIICHUIO PACUETHBIX U KAUECTBEHHBIX 33]1a4, & YPOKHU 3TU HEOOXOUMBI, TaK KaKk
HAIPABJICHBI HA PEATH3AIUI0 BAKHEHIIINX TPEOOBAHNN K 3HAHUSM YYaITUXCS — IPUMEHEHHUE ITOTYICHHBIX
3HAHWM JUIS BHIIOTHEHUS TPEHUPOBOYHBIX YIIPAXKHEHUN U MOJTOTOBKE K KOHTPOJIBHOU padoTe.
O6o0matomiee pabOThI MO3BOJISIIOT BBISIBUTH CTETICHD OBJIAJICHUS YUAITUMUCS 3HAHUSMHU 110 OCHOBHBIM
BOMPOCAM Kypca OpraHUYeCcKOM XUMHUU; TOTOBHOCTH K caade OI'D mo xumun. @opmynupoBKa Ha3BaHUN
pa3eNioB U TEM COOTBETCTBYET aBTOPCKOM mporpaMme. Bee mpakTrueckune paboThl, IeMOHCTPAITUH,
n1abopaToOpHBIE OMBITHI B3ATHI U3 MPOTPaMMbl Kypca xumun Jist 8-9 kiaccos aBropa H.H. 'apa.

Cooeporcanue Kypca 8 knacc

Pa3znesn 1. OcHOBHbIEe NOHATHSA XUMHHM (YPOBEHb ATOMHO- MOJICKYJISIPHBIX NPeICTaBJICHHUH)

[Tpenmer xumun. XuMus Kak 4acTh €CTECTBO3HaHUs. BemecTBa n ux cBoricTBa. MeTo bl MO3HAHUS B
XUMHH: HAOMI0AeHHE, JKcTiepuMeHT. [Ipuemsl 6e30macHoi paboThl ¢ 000PYI0BAaHHEM U BEIIECTBAMH.
CTpoeHue iaMeHu

Yucteie BemecTBa 1 cMecu. CrmocoObl OUMCTKU BEIIECTB: OTCTauBaHue, (GUIbTPOBAHUE, BHITAPUBAHUE,
Kpucmaniiuzayus, oucmuiisayus. Pu3ndeckue 1 XUMUUECKHE SIBJICHUS. XUMU4Yecknue peakuuu. [IpusHaku
XUMUYECKHUX PEaKUUN U yCIOBUSI BOBHUKHOBEHUS U TEUCHUS] XUMUYECKUX PEAKIIUH.

ATOMBI , MOJIEKYJIBI U HOHBI. BelecTBa MOJEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOCHUSI.
Kpucrannuueckue u amopdHbie BemecTBa. Kpucramimueckue pereTku: HOHHas, aTOMHasi U MOJICKY IS pHasl.
3aBUCUMOCTbH CBOMCTB BEIIECTB OT TUIA KPUCTAIIMYECKON pemeTKu. [IpocThie U CI0KHbBIE BEIIECTBA.
XUMHYCCKUH dJIEMEHT. MeTalllbl U HeMeTauibl. AToMHas eauHuIa Macchl. OTHOCUTENIbHAS aTOMHAs Macca.
SI3pIK XuMuH. 3HAKH XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BeIeCcTBa. X MMHYCCKHE
dbopmynel. OTHOCHTEIBHAS MOJICKYIIsIpHas Macca. KauecTBeHHBIN 1 KOTUYECTBEHHBIN COCTAaB BEIIECTBA.
Breruncnenne mo xumuyeckum popmysaMm. MaccoBast 10J1sl XUMHYECKHX SJIEMEHTOB B CIIOKHOM BEIIECTBE

BanenTHOCTh XHMHUECKUX 37IEMEHTOB. Onpe/ieieHne BaJICHTHOCTH 3JIEMEHTOB 10 opMyIam
OuHapHBIX coenuHeHn. COCTaBIIEHHE XUMHUYECKHUX (DOPMYJT IO BAJICHTHOCTH.

ATOMHO-MOJIEKYJIIPHOE yUY€HUE. 3aKOH COXPaHEHUs Macchl BeulecTB. JKu3Hb U nestenbHocTbM.B.
JlomonocoBa. Xumuyeckue ypaBHEeHHS. TUIIBI XUMUYECKUX PEaKIIHi
IIpakTHyeckue padboThbI:




o [lIpaBuia TexHUKH 6€30MACHOCTU MIPH PabOTE B XUMUIECKOM KaOWHETe. 3HAKOMCTBO C
1a060paTOPHBIM 000PYTIOBAaHHEM.

e OuncTKa 3arpsi3HEHHON MOBAPEHHOW COJIU.
PacyerHble 3a1aun. Beraucienre OTHOCUTEIHHOM MOJIEKYJISIPHONM MacChl BEIIECTBA IO opMyIie.
Berurcnenue MaccoBOil 10JIM JIEMEHTA B XMMUYECKOM COSIMHCHUHU. Y CTAHOBJICHHE MTPOCTEHIIIel (hOpMyIIbI
BEILECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB. BhIUNCIEHUS 110 XUMUYECKUM YPAaBHEHHSIM MacChl WU
KOJINYECTBA BEILECTBA 110 U3BECTHOW MACCE UJIM KOJUYECTBY OJHOTO U3 BCTYIMAOIINUX WJIU MTOTYyYarOIIUXCS B
pEeakLK BEIIECTB.

Kucnopoa. Haxoxxaenue B npupose. [lonyuenne kuciopoaa B 1abOpaToOpuu U MPOMBIIIIICHHOCTH.
®du3nyuecKue U XUMHUYECKHE CBOMCTBA Kuciiopoa.. [[pumenenune kucinopoaa. Kpyrosopot kucnopona B
npupoje. O30H , ajutoTponust Kuciopoaa. Bozayx u ero cocras. 3ammra atMochepHOro Bo3ayxa OT
3arpsA3HECHU.

Bonopon. Haxoxnenue B mpupoje. [lomydeHne Bogopoa B 1aOOpaTOPUH U MIPOMBIIIIIICHHOCTH.
Ouznyeckue U XUMUYECKHE CBOMCTBA Bo1opoaa. Bogopoa — BoccraHoBuTeNnb. Mepbl 0€301aCHOCTH HpU
pabore ¢ Bogopoaom. [Ipumenenne Boioposa.

Bona . Metozsl onpesenieHust cocTaBa BOJbl — aHaIM3 U CUHTE3. PU3HUECKUE U XUMHYECKUE
cBoOMCTBa BOJIbl. Boia B mpupoie U criocoObl €€ OYMCTKUA. Adparus BOJbl. XUMHUUYECKHE CBOMCTBA BOIBI.
[Ipumenenue Boasl. Bona — pactBoputens. PacTBoprmocTs BeliecTB B Boje. OnpeeneHre MacCoBOU 10U
PacTBOPEHHOTO BEIIECTBA.

KonuuectBennble oTHomeHus B xumuu. Konnuectso BeniectBa. Moiib. MosnsipHast macca. 3akoH
ABoraapo. Mossipablil 00beM Ta30B. OTHOCHTENbHAS TIOTHOCTH ra30B. OOBEMHBIE OTHOIICHUS Ta30B MIPH
XUMUYECKUX PEaKLHUsX.

Bakneiimue ki1acchl HEOPraHUYECKUX COeAUHEHMH. OKCHIIBI: cOCTaB, Kiaccudukanus. OCHOBHBIC U
KHUCIIOTHBIE OKcuabl. HoMeHnknaTypa okcnoB. @u3nueckrue 1 XMMUYECKHE CBOWCTBA, IOJIyYEHHUE,
MIPUMEHEHUE OKCUIOB.

I'unpokcunst . Knaccudukarus rugpokcunoB. OcuoBanusi. Cocrtas. Lllenoun u HepacTBOpUMbIE
ocHoBaHMs. HoMeHknaTypa. du3zndeckne 1 XUMUYECKUE CBOMCTBA OCHOBaHMM. Peakuus HenTpain3anum.
[Tomyuenue. [Ipumenenue. AMQoTepHbIE OKCHIIBI U THAPOKCHIBI

Kucnotsr: cocraB, kinaccudukanus 1 HOMEHKIAaTypa. OU3NYECKHe U XUMUYECKHUE CBONCTBA KUCIIOT.
BriTecHUTENBHBIN psAJl METAILIIOB

Comu.: cocraB, knaccuduKaius 1 HOMeHKIaTypa. @u3nyeckre 1 XUMUYECKHE CBOMCTBA COJIEH.
PacTtBOpuMOCTH cosieii B Boje. XUMHUYECKUE CBOWCTBA Coliel crocoObl monydenus coneid. [Ipumenenue
coJen

['eneTnueckasi CBA3b MEXIy OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COCTUHEHMII.

Pa3znen 2. Ilepuoanyeckuii 3aK0H M MePHOAMYECKAS] CHCTEMAa XMMHUYECKHUX 3JIEMEHTOB
JA.A.MenneneeBa. CTpoeHnue aroma

[TepBble MOMBITKH KIacCH(PUKAIIMN XUMHUECKUX 371eMeHTOB. [IoHSITHE O Tpynmax cXOIHBIX
3JeMeHTOB. EcTecTBEHHBbIE CEMEICTBA MIEIOYHBIX METAUIOB U FAJIOT€HOB. biaropoHele rassi.

ITepuonnueckuii 3akon [. 1. Menneneea. [lepuoauueckas cucrema Kak €CTECTBEHHO-HAYy4YHAst
KIIacCU(pUKAIMs XUMUUECKUX dTIeMeHTOB. TabnuuHas opMa mpecTaBiIeHusl Ki1acCu (UK XUMHUECKUX
senemeHToB. CTpykTypa Tabmibl «Ilepuoandeckas cucreMa xumudeckux aeMeHToB J[. . MenaeneeBa»
(xopotkas ¢popma): A- u b- rpynmsl, nepuoabl. DU3UUECKHii CMBICT TTOPSIKOBOTO dJIEMEHTa, HOMepa
nepuoja, Homepa Ipymnibl (Uit 3JIEMEHTOB A-TPyYIII).

CtpoeHue aToMa: apo U dJeKTpoHHast 00osouka. CocTaB aTOMHBIX Si7iep: MPOTOHBI U HEUTPOHHI.
N3oTomnsl. 3apsi aTOMHOTO siApa, MAaCCOBOE YMCII0, OTHOCUTEIIbHASI aTOMHasi Mmacca. CoBpeMeHHast
bopMyTHUpOBKA MOHATHUS «XUMHUYECKHUIA STIEMEHT.

DneKTpoHHass 000JI0YKa aTOMa: MOHATHE 00 YHEPTETHIECKOM YPOBHE , €TO eMKOCTH. 3arOTHEHNE
AIEKTPOHHBIX CIIOEB Y aTOMa 3JIEMEHTOB MEPBOTO — TPEThero neprooB. CoBpeMeHHas (HopMyIHpOBKa
NEPUOIUYECKOr0 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsle noctspkenus .M. Menzaeneesa : ucnpasieHue
OTHOCHUTEJIbHBIX aTOMHBIX MACC, IEPECTAHOBKM XMMHUUYECKHUX AJIEMEHTOB B IEPUOIANYECKON cucteMe. JKnu3Hp
u aesareabHocTh [. . Menneneena.

Ctpoenue atoma. CocTaB aTOMHBIX siiep. DNneKTpoHbl. 3oTomnbl. CTpoeHre AIEKTPOHHBIX 000JI0UYEeK
aToMOB nepBbIX 20 31eMeHTOB nepuoanueckoil cucremsl J1. . Menneneesa.

JlaGopaTtopHble onbIThI. B3anMo1elicTBHE THIPOKCHUIA IIMHKA C PACTBOPAMHU KUCJIOT U IIEJI0YEH.



Paznen 3 Ctpoenue Bemectn (7 4)
SJIGKTPOOTpI/IL[aTeJILHOCTB XUMHWYCCKHUX DJIEMCHTOB. OCHOBHBIG BHU/IbI XHUMHUYECKOU CBSI3U:

KOBaJICHTHAsI HEMOJIAPHAs!, KOBAJICHTHAS ITOJISIPHAS, HOHHASA. BaJICHTHOCTH 2JIEMEHTOB B CBETE JICKTPOHHOM

TCOpHUU. CTCHGHL OKHCJICHUA. HpaBI/ma OIPCACIICHUA CTCIICHNU OKUCJICHUA 3JICMCHTOB.

9 knacc
Ne n/m | Pa3eJibl mporpaMmbl KounyecTBO Kosn4yecTBo KosnuyectBo
4acoB KOHTPOJIbHBIX NMPaKTHYECKUX
pabdort padoTt
1 MHorooOpa3ue XUMAYECKIX 17 2 2
peakuuii
2 MHoroo6pa3ue BeniecTn 42 3 5
3 Kpartkwuii 0030p BaxKHEHIIIHX 7 1
OpPraHMYECKUX BEIIECTB
UTOTO 66 6 7
Pa3nes 1. MHorooOpa3ue XUMUUYECKUX peakLuit
Knaccudukanusa XuMHUECKUX pEeaKlUi: peakui COeAMHEHHUS,
pasno)keHusi, 3amelleHus, oOmeHa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OKHUCIUTEIND,

BOCCTAHOBHUTCIIb, IIPOLECCCHI OKHUCICHHUA KW BOCCTAHOBJICHHA. CocraBnenue ypaBHeHI/Iﬁ OKHUCJIHUTCIIBHO-
BOCCTaAaHOBHUTCIIbHBIX peaKuHﬁ C IMIOMOUIBIO METOJAa SJICKTPOHHOI'O OanaHca.

TenmoBeie

3 dexTh

XUMHNYCCKHUX peaKuHﬁ.

BKSOTepMI/I‘leCKI/IC

U OSHAOTCPMHUUYCCKUC

TepmoxuMmuueckue ypaBHeHHsI. Pac4€Tbl M0 TEPMOXUMHUYECKUM YPABHEHUSM.

Cxopoctb

XUMHYECKUX  PpeaKuil.
IlepBoHauabHOE IPECTABICHUE O KaTaJIUu3e.

®DakTopHI,

BIIUAIOIIHNEC

Oo6parumsble peakuuu. [ToHsATHE O XMMUYECKOM PaBHOBECHHU.
XUMUYECKHE PEAKIIMH B BOAHBIX PACTBOPAX. DJIEKTPOIUTHI U HEINEKTPOIUTHI. MoHbl. KaTHOHBI U aHHOHBI.
T'uopammnas meopus

pacmeopos. DNEKTPOIUTUYECKAs TUCCOLMALINS KUCIIOT, OCHOBAaHUMN
u coseil. Cnabble U CHIIbHBIE AIEKTPONUTHI. CTEeNeHb AUCCOIUAIIH.

Peakuuu noHHOro oOMeHa. Y cioBus TeUEHUS peaKIMii HOHHOTO
oOMeHa 10 KOHIA. XHMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX COCAMHEHHA B CBETE
MPEICTABJICHHUH 00 AJIEKTPOTUTHIECKOMN TUCCOIUAIIMN U OKUCITUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKIIHIX.
Touamue o eudponuse conell.
JdemoncTpanum:

IIprmMepsl 5K30- U SHAOTEPMUYECKUX peaKLMii. B3auMoaencTBrue HUHKA C COJISHOW U YKCYCHOM KHUCIIOTOM.
B3anmopeicTBre rpaHyIMpOBaHHOrO [IMHKA M IMHKOBOMW IBUIH C COJISTHOM KUCIIOTON. B3aumoneiicteue

okcuna meau (II) ¢ cepHoit KMCIOTON pa3HOM KOHIIEHTPALIMH MPH pa3HbIX TeMIepaTypax.

CKOpPOCTb

pCaKuuu.

XUMHNYCCKHUX peaKHHﬁ.

['openue yris B KOHIEHTPUPOBAHHOM a30THOM KHCIIOTE. ['OpeHMe cepbl B paCILIaBIIEHHOMN CEJUTPE.
HcnpiTanne pacTBOPOB BELIECTB HA ANEKTPUUYECKYIO IIPOBOJAUMOCTb. J[BUYKEHHE HOHOB B DJIEKTPUUECKOM

ITOJIC.

IIpakTH4eckue padboTsbI:
N3yuenue BIUSHAS YCIOBUI NPOBEICHNS XUMUYECKON PEAKIINN HA €€ CKOPOCTb.
Pemenue skciepuMeHTaNbHBIX 3a1a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH M OCHOBAHUI KaK 3JIEKTPOJINTOBY
JlabopaTropHble onbIThl: Peakiinn oOMeHa MeX Ty pacCTBOPaMHU SJIEKTPOJIUTOB

PacuerHbie 3anqaun: BerarcineHus no TepMOXUMHUYECKUM YPABHEHUSAM PEAKIIUM.
Pa3nen 2. MHoroo6pasue BeniecTn
Hewmerannel. 'anorensl. [lonoxeHne B NMEepHUOAMYECKON CHCTEME XHMUYECKUX AJIEMEHTOB, CTPOEHUE HX
aToMoB. HaxoxneHue
B rpupoje. PU3nuecKre U XUMUYECKUE CBOMCTBA IaJIONECHOB.
CpaBHUTENIbHAST XapaKTEPUCTUKA TajioreHoB. [loydyeHrne u nmpuMeHeHue rajoreHoB. Xjop. dusznueckue u
xuMuueckue cpoiictBa xiopa.llpumenenune ximopa. Xnoposopopon. Pusudeckue cpoiicrsa. Ilomyuyenue.
Consnass xuciaora m e€ conu. KadecTBeHHas peaknus Ha XJIOPUA-HOHBL. Pacnos3HaBaHue XJIOpHIOB,
OpOMUJIOB, MOTUIOB.
Kucnopon u cepa. [lonoxenne B NEpUOAUYECKON CHCTEME XUMUYECKUX DIIEMEHTOB, CTPOEHUE UX ATOMOB.




Cepa. AmutoTponus cepsl.

Odusnueckue M xumuueckue cpoiictBa. Haxoxnenne B mnpupozge. I[lpumenenue cepsl. CepoBoOpoOI.
CepoBoAOpOIHAS KUCIIOTA U €€ COJIN.

KauectBennast peakinust Ha cyiabun-uonsl. Okcua cepbi(IV). dusmueckue M XMMHYECKHE CBOMCTBA.
[Ipumenenue. CepHucTtas KUCIOTA U

e¢ conmu. KauectBennas peakuus Ha cyabpuT-uoHsl. Oxenp cepbi(VI).

CepHas kuciaora. XHWMHYECKHE CBOWCTBA pa30aBIICHHOW M KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI.
KauectBenHast peakuusi Ha Cyab(paTHOHBI. XMMHUYECKHE PEAKIUH, JIS)KAIIHE B OCHOBE MOIYYEHHUS CEPHOU
KHCJIOTBI B IPOMBIILIEHHOCTH. [I[puMeHeHne CepHON KHCIIOTHI.

A3zoT u pocdop. [lonoxxenne B NepuoOANIECKON CHCTEME XMMUYECKHX JJIEMEHTOB, CTPOCHUE UX aTOMOB.
A30T, pu3nyeckue U XMMHUYECKHEe CBOICTBA, MOJIy4eHue U npuMeHnenue. Kpyroopot a3ora B

npupoze. Ammuak. dusnueckre 1 XMMUUYECKHE CBOMCTBA aMMHUaKa,

noyrydeHue, npuMenenue. Cojin aMMOHUA. A30THast KUCJIOTA U €€

cBoiicTBa. OKHCIUTENIBHBIE CBOMCTBA a30THOM KUCIOTHL. [lomyuenue

A30THOU KHUCJIOTHI B TaOOpaTopuu. XUMUYECKHE PeaKkIuu, JIexKalue

B OCHOBE IIOJIyYE€HHUS a30THOM KHCIOTHI B NpPOMBINUIEHHOCTH. IIpumeHeHue a3orHoil kuciaorel. Conum
A30THOU KHUCJIOTHI U UX MIPUMEHEHHE. A30THBIC yI0OpEHUSI.

dochop. Ammorporus pochopa. PU3NISCKUE T XUMHUICCKHE

cBoiictBa pocopa. Oxcun pochopa(V). docdopHas kuciaora u e€

comu. @ochopHbIe yI0OpeHHs.

Yraepon u kpemuuii. [losoxenne B nepuoauyeckon cucreMe

XUMHUYECKHX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. YTJIepoJl. AJIJIOTPONHUS

yraepoaa. dusnueckue M XMMHUYECKHE CBOWCTBA yriaepoaa. AncopOuus. YrapHblii ra3, CBOWCTBA H
bu3HOIOTMYECKOe NEHCTBUE HAa OpraHu3M. YTJIEKHUCIbIN ra3. YronbpHas kucioTa u e€ conu. KauectBeHHas
peakius Ha KapOoHAT-nOHBI. KpyroBopoT yriepoja B mpupo/e.

Opranudeckue COeIMHEHUS YIiepoa.

Kpemuuii. Oxcua kpemuus(IV). Kpemuueas kuciota u e€ conu. Cmexno. Llemenm.

Mertannbl. IlonoxkeHne MeTaluioB B NMEPUOJUYECKOW CHUCTEME XHUMHUYECKHX 3JIEMEHTOB, CTPOEHHE HX
aToMOB. Metannuueckass cBA3b. DU3NYECKHE CBOMCTBA METAUIOB. Psj  aKTUBHOCTM METAIUIOB
(PNMEKTPOXUMHUYECKUN PsIi HAPSHKEHUH METAJIOB). XMMHUUYECKHE CBOMCTBAa MeTayuioB. OOmue crocoObl
noJtyuyeHus: MetauioB. CIiiaBbl METAJIIOB.

[[lenounslie metauibl. [lonokeHne 1MIET0YHBIX METANIOB B IEPUOAMYECKON CUCTEME, CTPOCHHE UX aTOMOB.
Haxoxnenue B npupozae.

®uznyeckue M XHMHUYECKHE CBOMCTBA IIEIOYHBIX METAUIOB. [IprMeHeHue HIeNOYHBIX METalIoB M X
COCIMHEHU.

[[lenouno3emenbHble MeTaybl. [lonoxkeHne IIeT0YHO3EMENIbHBIX METAJIOB B MEPUOJUYECKONW CHCTEME,
CTpoeHHEe uX aToMoB. HaxoxzaeHue B mpupoae. MarHuii M KalbLMi, HUX BaXXHEHIINE COEAVHECHHS.
KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmomuHuii. [lonoxeHue alOMMHMS B NEPUOJMUYECKON CHUCTEME, CTpoeHue ero aroma. HaxoxkneHue B
npupone. duznueckue U XMMHYECKHE CBOWCTBA amoMuHUA. [IpumeneHue amomMuHus. AMGOTEPHOCTDH
OKCHJIa U THJIPOKCH]IA AIFOMHUHHSL.

Keneso. [TonoxxeHue xeine3a B MEPUOIUYECKON CHUCTEME, CTPOCHHUE €ro aroma. HaxoxaeHue B mpupoe.
Pu3nyecKkue U XMMHUYECKHE CBOMCTBA jkee3a. BakHelime coequHEHMsl jKene3a: OKCHIbI, THIPOKCHIIBI U
conu xene3a(ll) u xxeneza(Ill). Kauecrsennslie peakunuu Ha noHbl Fe2+ u Fe3+ .

Jdemoncrpanum:

®du3znyecKkue CBOMCTBa rayioreHoB. [loyyenne XJa0poBOI0pO/ia U paCTBOPEHHUE €r0 B BOAE. AJUIOTPOITHbBIE
Mo uduKamu cepbl. OOpasibl NPUPOAHBIX Cynb(uIoB U cynbdaros. [lomyueHrne ammuaka u ero
pacTBopeHue B Boje. O3HaKOMIIEHHE C 00pa3liaMH MPUPOAHBIX HUTPATOB, hocdaToB

Mojenu KpUCTaIIIMUECKUX PemEToK aiMasa 1 rpaduta. 3HaKOMCTBO ¢ 00pa3liaMy IPUPOHBIX KapOOHATOB
Y CHJIMKATOB 3HAKOMCTBO C 00pa3liaMy BaKHEHIINX COSAMHEHUN HATpUs, Kalusl, IPUPOAHBIX COETUHEHUN
KaJIbLUs, pyJlaMU JKeJle3a, COSUHEHUSAMH allIOMUHUA. B3anMozeiicTBIe MIENOYHBIX, HIEI0YHO3EMETbHBIX
METAJVIOB U aJTIIOMHUHMS C BOIoM. CKUraHue xele3a B KUCIOPOE U XJIOpe.

IIpakTyeckue padboTsbI:

[Tonydenue coysTHOM KUCIIOTHI U U3yYEHHE €€ CBOMCTB.

Pemenue skcniepuMeHTaNbHBIX 3a7a4 1o TeMe «Kucinopon u cepa»

[Tonydyenne aMMHuaka U U3y4eHUE €ro CBOMCTB.

[Monmyuyenue okcuna yraepona (IV) u usydenue ero cBoiicts. PacnoznaBanue kapOOHATOB.



Pemenne skciepuMeHTaNBHBIX 3a7a4 110 TeMe «MeTalbl U UX COEIUHEHUS».

JlabopaTopHbIe ONBITHI:

BeITecHeHne rajioreHaMu Apyr Apyra U3 pacTBOPOB X COEIMHEHMI.

KauectBenHble peakiuu cynbhua-, CyabQuT- 1 cyabpaT- HOHOB B pacTBOPE.

OznakomiieHre ¢ o0pa3lamMu cepbl U €€ MPUPOTHBIMU COCTUHEHUSIMU.

B3anmopencTere coseid aMMOHHS CO LIEJI0YaMHu.

KauecTBeHHbIE peakiiy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yIJIEKHCIBIN ras.

Nzyuenue oOpa3iioB MeTauioB. B3anMoeiicTBre METaioB C pacCTBOPaMH COJICH.

O3HaKOMJICHHE CO CBOWCTBAMH U IPEBPALICHUSIMUA KapOOHATOB U THAPOKAPOOHATOB.

[Tomy4yeHnue ruIpoKcrIa ATFOMUHUS U B3aUMOJICICTBUE €r0 C KUCIO0TaMH U 1ienodyaMu. KauecTBeHHbIe
peakiuu Ha nonbl Fe2+ u Fe3+

Pacuernsbie 3agaun:

Brruncrienus mo XuMU4eCKUM YpaBHEHUSM MAcChl, 00bEMa MITM KOJIMYECTBA BEIIECTBA OHOTO U3
MPOJYKTOB PEAKIMH 110 MACCE UCXOJHOTO BEIECTBA, 00bEMY MIIM KOJIMUYECTBY BEIECTBA, COACPIKAILIETO
ONpeAENEHHYIO JOJIKO TPUMECEH.

Pa3nen 3. Kparkuii 0630p BaKHEHITUX OPraHMYECKUX BEIIECTB

[Ipenmer opranndecko xumuu. Heopranndecknue 1 OpraHu4eCKUe COSUHEHUS. YTIIEpO] — OCHOBA KU3HU
Ha 3emie. OcoOOEHHOCTH CTPOEHUS aTOMa YIJIepo/ia B OPraHMYECKUX COSAMHECHUSX.

VYrneBonoponst. [lpenenbuble (HaChILIEHHBIE) YTIIIEBOAOPOIBL.

Meran, 3TaH, NponaH — MPOCTEUIINE PEACTABUTENH MPEAEIbHBIX

yrineBoaoponoB. CTpykTypHble (OpMYIBl  YIIeBOAOPOAOB. ['OMOJOTrHMYECKHH psii  MpeleNbHBIX
yraeBogopoaos. ['omonoru. @usznueckue u

XUMHYECKHE CBOWCTBA MpEAENbHBIX YIIEBOAOpoAOoB. Peaknuu ropenus u 3ameunieHus. HaxoxneHue B
NPUPOJE IPElETbHbIX YTIeBoAopoaoB. [I[puMenenne merana.

HenpenenbHble (HEHACBIILIEHHBIE) YIIIEBOJOPO/Ibl. DTUIEHOBBIN

P HENpeAeNbHbIX YIVIEBOJOPOAOB. JTuiieH. PU3NuecKue M XMMHYECKHE CBOMCTBA 3TWiEHa. Peakuus
npucoeauHenus. KauectBeHHble

peakuuu Ha 3tuieH. Peakuus nonumepuzauuu. [lonustunen. [Ipumenenue stueHa.

ALIETUIICEHOBBIN PsIJl HENIPEAEIBHBIX YIVIEBOIOPOAOB. ALIETUIICH.

CaoiicTBa anietuiieHa. [IpumeHenue aneTuieHa.

[IpousBonnbie yriaeBonopoaos. KpaTkuii 0030p opraHn4eckux

COEJMHEHUI: OJHOATOMHBIE CHUPTHI (METAHOJ, ATAHOJ), MHOTOATOMHBIE CIUPTHI (ITUIIEHTIHUKOIIb,
TJIMIEPUH ), KAPOOHOBBIE KHCIIOTHI

(MypaBbHHasI, YKCYCHasi), CIIOKHBIE d(UPHI, )KHUPBI, YIIEBOABI (TJIIOKO3a, caxaposa, Kpaxmal, LeJUIio03a),
aMUHOKHCIIOTHI, OeJku. Poib

0EJIKOB B OpraHU3Me.

[TonsiTHe O BHICOKOMOJIEKYJIPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, MOJIUMEP, CTPYKTYpHOE
3BEHO, CTENEHb NosmMepu3anuu. [lonuaTuieH, NoaunponuiIeH, NOIMBUHIWIXIOPHI.

JdemoncTpanum:

Mopenu MOJIeKysI OpraHMYecKHX COeAMHEHUH. ['opeHue yrieBo1opo10B 1 0OHapyKeHUE MPOTYKTOB UX
ropenus. KauectBeHHas peakuus Ha stuieH. [lonyyenue stunena. PacTBopeHne 3THIIOBOTO CIMpTa B BOJIE.
PacTBopenue rnuueprna B Boze. [lonydeHune u CBOKMCTBA YKCYCHOM KUCIIOTHI. MccnenoBanue cBOMCTB
JKUPOB: PACTBOPUMOCTH B BOJIE U OPIraHUYECKUX pacTBOpuUTENX. KauecTBeHHbIE peakliiy Ha IIII0K03Y U
kpaxMasl. O3HaKOMJIEHHE ¢ 00pa3aMy U3eNUi U3 MOJIMATUIICHA, TOJUITPONHIIEHA, TOTMBUHUIXIOPUIA.
[IpakTideckue paboThl CrpyNIUPOBAHBI B OJIOKM — XUMHUYECKUE TPAKTUKYMBbI, KOTOPBIE CIy>KaT HE TOJIBKO
CPEJCTBOM 3aKpEIUICHUSI YMEHUI U HABBIKOB, HO TAK)KE€ M CPEACTBOM KOHTPOJIS 3a KAU€CTBOM MX
c(hOopMUPOBAHHOCTH.



3. Temamuueckoe njianupoeanue C yKasanuem Kojiuuecmea uacoe,

OMBOOUMDbBIX HA 0CBOCHUE KAMCOOU MeMbl

8 kuacc
0 HanmeHnoBaHue pa3ienoB u TeM Bcero
/1 4acoB
1 IlepBoHavaIbHBIE XUMUYECKUE TTOHSATHS. 21
2 Kucnopon. I'openue 5
3 Bonopon 3
4 Bopa. PactBopsl. 8
5 KonnuecTBeHHBIE OTHOIICHUS B XUMUHI 5
6 Baxxneliye kiacchl HEOPraHM4ECKUX COSTUMHEHUI 12
7 Ilepnonueckuil 3aKOH U CTPOCHUE aToMa 7
8 Ctpoenue BenecTBa. XuMHUYECKasl CBS3b 7
9 Bcero 68
9 kJacc
Ne HanmeHnoBaHue pa3zienoB U TeM Bcero
n/m 4acoB
1 MHoroo0pa3ue XUMHYECKUX peaKuil 17
2 MHoroo6pa3ue BelecTB 42,
3 Kpatkuii 0030p Ba)KHEHIINX OPraHUYECKHX BEILECTB 7
4 Bcero 66




AOKYMEHT NOAMNMUCAH
3NTEKTPOHHOW NOANMUCBLIO

CBEAEHWA O CEPTU®WUKATE 311
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