Xumus 8-9 kiace

[lnaHupyemMble JTUYHOCTHBIE Pe3yabTAThl

dbopMHpOBaHNE YyBCTBA TOPAOCTH 32 POCCHICKYIO XUMHU IECKYIO HAYKY;
(bopMHpOBaHKE TIEIIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBY FOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEH-HOM MPAKTUKH, & TAKKE COIUATBHOMY,
KYJIBTYPHOMY, SI3BIKOBO MY M J[yXOBHOMY MHOT'000pa3HI0 COBPEMEHHOTO MUDPA;
(bopMUpPOBaHNE OTBETCTBEHHOTO OTHOIICHUS K YUYECHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOPa3BUTHIO M CaMO00Opa30Ba-HUIO HA OCHOBE MOTHBAIIMH K
00y4YEHUIO U TIO3HAHHUIO;

dbopMHpOBaHUE IIEHHOCTH 3I0POBOTO U 0€30MacCHOTO 00 ~pasa KU3HH; YCBOCHUE
IIPABHJI UHIUBHUIYAJIbHOTO M KOJUIGKTHB-HOT'O OE30ITaCHOTO TIOBEICHUS B
Ype3BbIYANHBIX CHTYAIUSX, YTPOXKAIOIIMX KH3HU M 3JI0POBBIO JIIOJICH;
dbopMupOBaHUEe TTO3HABATEIILHON 1 MH()OPMAIIMOHHON KYJIBTYPHI, B TOM YHCJIC
pa3BHUTHE HABBIKOB CAMOCTOSTEILHOU Pa-00ThI ¢ YIeOHBIMH ITOCOOUSIMH, KHUTaMHU,
JOCTYITHBIMU MHCTPY "MEHTAMH U TEXHUICCKUMU CPEACTBAMHU HH(DOPMAITMOHHBIX
TEX "HOJIOTHI;

I[Inanupyemblie MeTanpeaMeTHbIe Pe3yJIbTAThI:

OBJIaJICHWE HAaBBIKAMH CAMOCTOSTEILHOTO MPUOOPETCHNS HOBBIX 3HAHUH,
OpraHu3aluy y9eOHO! ACATETHHOCTH, TTIOMCKA CPEICTB €€ OCYIIECTBICHHUSI,
yMEHUE TUTAaHUPOBATH ITyTH JTOCTHKEHUS TIEJIeH Ha OCHO "BE CAMOCTOSITEIIBHOTO
aHaIHM3a yCIOBUN U CPENICTB JOCTHKCHHSI THUX IIEJICH, BBIJCISATh AIbTePHATUBHBIE
CHOCOOBI TOCTHKEHHUSI 1IeJIU U BbIOMpaTh Hanboiiee 3(h(peKTUBHBIN cIoco0, OCy-
IIECTBIIATH TTO3HABATEIBLHYIO PE(IICKCHIO B OTHOIICHHUH JICHCTBHMA 110 PEIICHUTO
y4eOHBIX U ITO3HABATEIIbHBIX 33J1a4;

MMOHUMAaHHE TIPOOJIEMbI, YMEHUE CTAaBUTh BOIIPOCHI, BEIIBU TaTh THIIOTE3Y, 1aBaTh
OTpeIeNICHHUS TIOHATUSAM, KIaCCU(DHUITUPOBATh, CTPYKTYPHPOBATh MaTepHUall,
MIPOBOJAUTH IKCIIEPUMEHTHI, ApTyMEHTUPOBATh COOCTBEHHYIO MTO3HUITHIO,
(hopMyIIMpPOBaTh BEI "BOJIBI U 3aKJIIOUCHHS;

YMEHHE M3BJICKaTh HH(POPMAITUIO U3 PA3IMYHBIX KICTOUHU "KOB (BKJIFOYAsl CPEJICTBA
MaccoBOi MHGOPMAIINH, KOMITAKT-AUCKH y4eOHOTO HA3HAYEHUSI, PECYPCHI
HuTepHeTa), ymMeHHE CBOOOIHO TIOJ30BATHCS CIIPABOYHOM JINTEPaTypOi, B TOM
YHCJIC U Ha DJICKTPOHHBIX HOCUTESX, COOJI0IaTh HOPMBI HH(DOPMAITMOHHON
U30UPATEIIBHOCTH, STUKH;

YMEHHUE Ha TPAKTUKE MMOJIb30BaThCSI OCHOBHBIMH JIOTHYECKUMU TTPUEMaMH,
MeTOJlaMU HaOJIIOICHUS, MOACITUPOBAHUS, OOBSICHEHUS, PEIICHUSI POOJIEM,
MIPOTHO3WPOBAHUS U JIP.;

yMEHUE OPraHU30BaTh CBOIO KU3Hb B COOTBETCTBHUH C MPECTABICHUSIMH O
3I0pOBOM 00pa3e KU3HHM, IpaBaxX M 00s3aH-HOCTSAX I'paKJIaHUHA, [ICHHOCTIX
OBITHS, KyTBTYPBI U COITUATLHOTO B3aMMO/ICHCTBYSI;

YMEHUE BBITIOJIHATH MO3HABATEIHHBIC U TPAKTUYECKUEC 3a/IaHMS], B TOM YUCIIE
MIPOCKTHBIE;



IJTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHIM A
OcHOBHbBIE IOHATHS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISPHBIX
npeaCcTABJICHNN)

BrImyckHUK HAy4UTCS:

. OTIMCBHIBATh CBOMCTBA TBEPJIBIX, )KUJIKUX, Ta3000pa3HBIX BEIIECTB, BHIICIISISA
WX CYIIIECTBEHHbIC NTPU3HAKH,

. XapaKTepHU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBaM,
YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIC CBS3U MEXKY TaHHBIMU
XapaKTepUCTUKAMU BEIIECTBA,

. PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX TTOHATUNA: aTOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

. U300pakaTh COCTaB MPOCTEUIINX BEMIECTB C MOMOIIBI0 XUMUYECKUX
GbopMyIT U CYIITHOCTh XUMUYECKHUX PEAKIIUN C TTOMOIIBI0O XUMUUYECKUX YPaBHEHUM;
. BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MacChl BEILIECTB, a
TaKX€ MacCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUSAX;

. CpPaBHUBATh 10 COCTaBY OKCH/Ibl, OCHOBaHUs, KUCJIOTHI, COJIH;

. KJIacCU(UIIMPOBATH OKCUJIBI K OCHOBAHUS 110 CBOMCTBAM, KUCIOTHI U
COJIM — TIO0 COCTaBY;

. OTMCBIBATh COCTaB, CBOMCTBA U 3HAYEHHUE (B MPUPOJE U MPAKTUUECKOMN
JIEATEIIbHOCTH Y€JI0BEKa) MPOCTHIX BEIIECTB — KHUCJIOPO/Ia U BOJOPO/IA;

. JaBaTh CPABHUTEIIbHYIO XapaKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB U

Ba)KHEHIIINX COCIUHECHUMN €CTECTBEHHBIX CEMEHCTB IICIOYHBIX METAJJIOB U
rajJloreHOB;

. MOJIb30BaThHCS TA00PATOPHBIM 000PYAOBAaHUEM U XUMHUECKOHN TTOCYI0M;

. IIPOBOJIMTH HECTIOKHBIC XUMHUUECKHE OTBITHI U HAOJIOICHUS 32
M3MEHECHHUSIMHU CBOMCTB BEILIECTB B MPOIIECCe UX IIPEBPAIICHU; COOII0IaTh
MpaBUJIa TEXHUKU OC30ITaCHOCTH MPHU MPOBEICHUH HAOIIOACHUI 1 OTIBITOB,;

. pa3auyaTh KCIEPUMEHTAIBHO KUCIOTHI U MIEI0UH, MOJb3YSCh
WHMKAaTOpaMH; OCO3HABaTh HEOOXOIUMOCTh COOJI0IEHHS Mep O€30MaCHOCTH MPU
oOpallleHUH ¢ KUCJIOTaMH 1 IIEJI0YaMH.

BblnyCKHMK NOY4Um 803MOHCHOCMb HAYUUMBCAL.

. 2PAMOMHO 00PAAMBCSL C BeUleCmBAMU 8 NOBCEOHEBHOU JHCU3HUL,
. 0CO3HABANb HE0OX0OUMOCMb COONIO0EHUSI NPABUIL IKOJIOSUUECKU
0e30nacH020 N0GedeHUsl 8 OKPYHCcarwell NpupoOHoll cpede

. NOHUMAMb CMbLCL U HEOOXO0OUMOCHb COOII0O0EHUsL NPEONUCAHULL

npeonazaemvix 6 UHCMPYKYUSIX N0 UCHOIb308AHUIO JIEKAPCME, CPeOCcms Obl/nosotl
xumuu u op.]

. UCNOIL3068AMb NPUOOPEeMEHHbIE KNI0Uesble KOMNEMEeHMHOCMU NPU
BLINOJIHEHUU UCCTIE008AMENLCKUX NPOEKMOB NO U3YUEHUIO CBOUCME, CHOC0O08
NOJYYeHUs. U PACNO3HABAHUSL BEULECTNS,



. PA36UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCHOJIb3Ys CPeOCmad
YCMHO20 U NUCbMEHHO20 00WeHUsl, NPOABIAMb 2OMOBHOCHb K YEANCEHUIO UHOU
MOYKU 3PEHUsL NPU 0OCYHCOCHUU Pe3VTbmamos 8blNOJIHEHHOU pabomul;

. 00BEeKMUBHO OYEeHUBANMb UHPOPMAYUIO O 8eUeCMBAX U XUMUYECKUX
npoyeccax, Kpumuiecku OMHOCUMbCsL K NCe800HAYYHOU UHGDOpMayuu,
Heod0bpOoCco8eCcmMHOLL peKiame, KACaowelcs UCNOIb308aHUS PA3TUYHBIX 6eUeCS.

Ilepuoanyecknii 3aK0H U MEPUOANYECKAS CHCTEMA XUMHYECKHUX 3JIEMEHTOB
. U. MenneneeBa. CTpoeHue BelecTBa

BrIIyCKHUK Hay4duTCS:
. KJIACCU(PUIIMPOBATH XUMUYECKUE FIEMEHTHI HA METaJIbl, HEMETAILIBI,
AIIEMEHTBI, OKCUbI U THAPOKCUIBI KOTOPBIX aM(OTEPHBI, 1 HHEPTHBIE JIEMEHTHI
(ra3bl) IUIsl OCO3HAHMSI BAXKHOCTH YIOPSA0YEHHOCTH HAYYHBIX 3HAHUI;

® pacKpbIBaTh CMBICH Iepuoanueckoro 3akoHa 1. . Menzaeneesa

* OIIMCBIBATDb U XapPAaKTCPHU30BATh Ta6J'II/ILIHy1-O (bOpMy HCpHOHquCKOﬁ
CHUCTCMbI XUMHNYCCKHUX 3JICMCHTOB,
° XapaKTCPU30BaTh COCTAB ATOMHBIX AACP U paACIIPEACIICHUC YUCJIa

SJICKTPOHOB I10 3JICKTPOHHBIM CJIOAM aTOMOB XUMHNYCCKHX 3JICMCHTOB MaJIbIX
Iepuoa0B HCpHOI[PI‘-IGCKOfI CHCTCMBI, a TAKXKC KaJIUA U KaJIbIIHA,

. pasyinyaTh BUJbl XUMHUYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO TOJISIPHYIO,
KOBAJICHTHYIO HETOJSPHYIO U METANTUYECKYIO;

. n300pa)kath JIEKTPOHHBIC (POPMYIIBI BEIIECTB, 00pa30BaHHBIX
XUMHUYECKUMH CBSI3SIMU PA3HOTO BUJIA;

. BBISIBJISITh 3aBUCHMOCTD CBOMCTB BEIIECTBA OT CTPOCHHUS €r0
KPUCTALTMYECKOUN pEIIETKU (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAJITMYECKOM );
. XapaKTeprU30BaTh XUMUUECKUE FJIEMEHTHI U UX COCTMHEHUS Ha OCHOBE

MTOJIOYKECHHMS DJIEMEHTOB B IEPUOTUUCCKON CHCTEME U OCOOCHHOCTEH CTPOCHHS UX
aTOMOB,;

. OIUCBHIBATH OCHOBHBIC MPEANOCHUIKH OTKpbITUA . 1. MeHneneeBbim
MEPUOIMYECKOTO 3aKOHA U EPUOANYECKON CUCTEMBI XUMUYECKUX JIEMEHTOB U
MHOT000Pa3HYI0 HAy4YHYIO JACSTEILHOCTh YUEHOTO;

. XapaKTEpPU30BaATh HAYYHOE U MUPOBO33PEHUECKOE 3HAUYCHUE
MEPUOIMYECKOr0 3aKOHA U MEPUOANYECKON CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB /.
N. Menpaeneena;

. 0CO3HABaTh HAYYHBIC OTKPHITUS KaK Pe3yJbTaT IJIUTEIbHBIX HAOIIOACHUN,
OIIBITOB, HAYYHOU IOJIEMUKH, IPEOAOJICHUS TPYAHOCTEN U COMHEHUN.

Bbll’lyCKHUK noay4unt 603MONCHOCMb HAYYUMBbCA:

. 0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX 3HAHUL OJIs1 NPAKMUUECKOU
oesamenbHoOCmu Yyeiosexka’,
. ONUCHIBAMb U3YUEHHbIE 00bEKMbl KAK CUCIeMbl, NPUMEHSIS I02UK)

CUCMEMHO20 AHAlu3a,



. NPUMEHSAMb 3HAHUS O 3AKOHOMEPHOCMAX NePUOOULECKOU CUCTEMbL
XUMUYECKUX INeMEeHMO8 01 00bACHEHUS U NPeO8UOEHUST CBOUCME KOHKDEMHbIX
gewecms,

. Pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCTb NOCPEOCEOM V) OeHUs.
SHAHUL 00 UCMOPUU CIAHOBNEHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
nepuoOUtecKko20 3aKOHA KaK 00H020 U3 BaANCHEUUUX 3aKOHO8 NPUPOObl, d MAKI’Ce
0 COBPEMEHHBIX OOCMUNCEHUSX HAYKU U TEXHUKHU.

MHoroo6pa3ue XuMH4eCKHUX peakuui

BrIIyCKHUK Hay4duTCS:

° OOBSICHATH CYTb XUMHUUYCCKHUX IIPOLCCCOB;
¢ HAa3bIBATH IIPU3HAKH U YCJIOBUA IIPOTCKAHUA XUMHYCCKHUX peaKHI/Iﬁ;
* YCTaHaBJIMBATh IIPUHAAJICKHOCTD XUMHYECKOM PCaKIMH K OIIpC-

NEJEHHOMY THITY IO OJHOMY U3 KJIacCU(PUKAIIMOHHBIX IPU3HAKOB: 1) MO uncay u
COCTaBY MCXOJIHbIX BEIIECTB U MIPOJYKTOB PEAKIUH (PEaKUU COCAUHEHHUS,
Pa3lIoKEHUsI, 3aMEILCHUs] 1 OOMEHA); 2) MO BBIACICHUIO WY MOTJIONIEHUIO
TEIJIOTHI (PeaKIuu 3K30TEPMUUECKUE U IHIOTEPMUUECKHUE); 3) IO U3MEHEHHUIO
CTENEHEN OKUCIIEHHS] XUMHYECKUX JIEMEHTOB (OKHCIUTEIbHO-
BOCCTaHOBUTENbHBIE PEaKLnn); 4) Mo oOpaTUMOCTH Ipoliecca (peaKkiuu
oOpatumMbie U HEOOpaTUMBIE);

* Ha3bIBaTh (baKTOpBI, BJIMAIOIIMEC HA CKOPOCTb XUMHUYCCKHUX peaKHHﬁ;
° Ha3bIBaTh (baKTOpBI, BJIMAIOIIMC HA CMCIICHUC XUMHUYCCKOT'O PABHOBECH,;
° COCTABJIATh YPABHCHHA BHCKTpOHHTquCKOﬁ Jucconmrannu KUuCiaoT,

IeJI0YEH, COJIe; OMHBIE U COKpAIIEHHBIC HOHHBIE YPaBHEHHUS PEaKInil OOMeHa;
YPaBHEHUSI OKUCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIINM;

. IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX peaKInil Mo (hopmysiamM/Ha3BaHHUSIM
MCXOJIHBIX BEIIECTB; OMPEACIATh UCXOIHBIE BEIIECTBA MO0 (PopMyiaM/Ha3BaAHUSIM
IIPOAYKTOB PEaAKIIUU;

. COCTaBJIATh YPABHEHUS PEAKIIMI, COOTBETCTBYIOIINX MMOCIEA0BATEIBHOCTH
(«uemnoykey) MpeBpalieHuil HEOPraHMYECKUX BEIIECTB Pa3INYHbIX KJIACCOB;

. BBISIBJISITH B MPOLECCE IKCIIEPUMEHTA NPU3HAKH, CBUIETEIbCTBYIOLINE O
MPOTEKAHUN XUMUYECKOW PEAKIUU;

. TOTOBUTH PAaCTBOPHI § ONPEACIEHHON MAaCCOBOM 10JIEW paCTBOPEHHOTO
BEILECTBA;

. ONPENEIIATh XapaKTEP CPENbl BOAHBIX PACTBOPOB KUCJIOT U LIEJIOYEH MO
M3MEHEHHIO OKPACKU UHIMKATOPOB;

. IIPOBOAUTH KAYECTBEHHBIE PEAKIUH, TOATBEPKAAIOIIME HAIMYNE B BOJAHBIX

pacTBOpax BCIICCTB OTACIbHBIX KATUOHOB 1 dHHMOHOB.
Bbll’lyCKHuK noay4unt 603MONCHOCMb HAYYUMBbCA:

. COCMAasiAmb MOAEK)IAPHbLE U NOJIHbLEe UOHHbIE YPABHEHUS. N0 COKPAUECHHbIM
UOHHBIM YPABHEHUSM,
. nPUBOOUMb NPUMEPLL PEeAKYUL, NOOMEEPHCOAIOUJUX CYUECMBOBAHUE

63AUMOCBA3U MeDfCOy OCHOBHbIMU KldCCaMU HeoOpcaHU4YeCKux seujecmse,



. NPOCHO3UPOBAMb Pe3YIbMambl 8030€lUCMEUs pA3TUYHbIX (PAKMOPO8 Ha
CKOpPOCMb XUMUYECKOU peaKkyuu,

. NPOCHO3UPOBAMb PE3YIbMAambl 6030€UCMEUS PA3TUYHBIX (DAKMOPOS8 HA
cMewenue XUMUYeCcKko20 pasHo8ecuUs..

MHoroo0pa3sue BelecTn

BbIIyCKHUK Hay4dnTCS:

. ONPENEIIATh NPUHAIICKHOCTh HEOPTaHNUYECKUX BELIECTB K OJTHOMY U3
M3YYEHHBIX KJIACCOB/TPYIII: METAJIbl U HEMETAJUIbl, OKCH/IbI, OCHOBAHUS,
KHUCJIOTHI, COJIH;

. COCTaBJISITh (POPMYJIbI BELLIECTB 110 UX HAa3BAHUSIM;
. ONPENEIIATh BAJIECHTHOCTD U CTETNIEHb OKUCIICHHS JJIEMEHTOB B BEIIECTBAX;
. COCTaBIIATH (OPMYJIbI HEOPraHMUECKUX COCIUHEHH 110 BAJIEGHTHOCTSIM U

CTEICHSIM OKHCIICHUSI DJIEMEHTOB, a TaK)Ke 3apsagaM HOHOB, YKa3aHHBIM B TaOJIUIIC
PacTBOPUMOCTH KHUCJIOT, OCHOBAHMI U COJICH;

. O0OBSICHSATH 3aKOHOMEPHOCTH U3MEHECHHS (DU3NUECKUX U XUMHYECKHUX
CBOMCTB MPOCTHIX BEIIECTB (METAIJIOB 1 HEMETAJJIOB) U UX BBICIIUX OKCHJIOB,
00pa3oBaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO TIEPHOJIOB;

. Ha3bIBaTh OOIME XUMHUYECKUE CBOMCTBA, XapaKTepHbIE IS TPYII OKCHJIOB:
KHUCJIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

. Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTePHbIE ISl KXKIOTO U3
KJIACCOB HEOPTaHUUYECKHUX BEIIECTB (KUCIIOT, OCHOBAHUH, COJICH);

. MIPUBOJIUTH MPUMEPHI PEAKIINH, TOATBEPKIAIOITUX XUMUYECKHE CBONCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAHUM U COJIEH;

. OTPENIEIIATh BEUIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENH B
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUX;

. COCTaBJIATH DJICKTPOHHBIN OajlaHC (111 M3YYSHHBIX PEAKIIUMA) 110
MPEIJIOKEHHBIM CXEMaM PEaKIuii;

. IIPOBOJIMTH JJAOOPATOPHBIC OIBITHI, TOATBEPIKIAIOIINE XUMUICCKUE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIIECTB;

. IIPOBOJIMTH JIAOOPATOPHBIC OMBITHI 11O TTOIYYESHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB: BOJIOPO/Ia, KUCIOPO/a, YTIAECKUCIIOTO Ta3a, aMMHUaKa,
COCTaBJISATh YPAaBHEHUSI COOTBETCTBYIOIINX PEAKIUH.

BblnyCKHMK noJyiunt 603mMOACHOCMb HAYUYUMbCA.!

® NnpocHoO3UpoeaAms XumuiecKkue ceoticmea e6euecme Ha OCHoee ux cocmaea u
CMPOCHUA,
® NpPOcHO3UpOoBeams cnocobHocmo eeulecmeda npPoA6JiAnltb OKUCiIumebHbvle Uil

80CCMAHOBUMENbHBIE CEOLICMEA C YUEMOM CMeNneHel OKUCIEeHUs JIeMEeHMO8,
8X005UUX 8 €20 COCMA8,;

. 8bIABNAMb CYUIECBOBAHUE 2EHEMUUECKOU C853U MeNHCO) eujecmeami 6
pAady: npocmoe 8euecmeo—oKCUuO—~kKUCI0ma/ SUOPOKCUo —coib ',



. Xapakmepuzoeamuv 0cobble C8OUCMEA KOHYEHMPUPOBAHHBIX CEPHOU U
aA30MHOU KUCIIOM,

. npusoOUMb NPUMepbl YPAGHEHUU Peakyuil, 1eHCAuux 8 OCHO8e
NPOMBIUULEHHBIX CNOCOO08 NOJYYEHUS. AMMUAKA, CEPHOU KUCTIOMbL, Yy2YHA U
cmanu,

. onucvleams QuuuecKue u Xumuieckue npoyeccsl, AGNAI0UWUECs YACMbIO
KpYy2080pOma eewecms 8 npupooe;
. OpP2aHU308bI8AMb U OCYUIECNEIAMb NPOEKMbl NO UCCIe008AHUIO CBOUCME

gewecms, UMerwux 6axCHoe NpaKmuiecKkoe 3HadeHue.
COJEPXXAHUE YUYEBHOI'O IIPEJIMETA 8 kn

Pasznes 1. OcHOBHBIC NIOHATUA XMMHUH (YPOBEHb ATOMHO-MOJICKYJJISIPHBIX
NpeaCTABJICHHH)

[Ipenmer xumun. XuMus Kak 4acThb €CTECTBO3HAHUSA. BenlecTBa u ux CBOMCTBA.
MeTonbl MO3HAHUS B XUMUU: HAOMIOACHUE, dSKcTiepuMeHT. [Ipuémbl 6e3omacHoi
paboThl ¢ 00opyaoBaHUEM U BeriecTBaMu. CTpOCHHE TIIAMEHHU.

UucTtsie BemecTBa u cMecu. CriocoObl OUUCTKHU BEIIECTB: OTCTABAHUE,
(GuIbTpOBaHKE, BEIIAPMBAHUE, KDUCMAIUAYUS, OUCTUNIAYUS, Xpomamozpapus’.
Pu3nyecKrue U XUMUYECKHUE SIBJICHUS. XUMUYECKUE peakuuu. [IpusHaku
XUMHYECKUX PEAKLIUI U YCIOBUSI BOSHUKHOBEHUS U TEUEHUSI XUMUUYECKUX
peaKunil.

ATOMBI, MOJIEKYJIBI M MOHBIL. BeniecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHus. Kpucrammiyeckue pemeTku: HOHHAsA, aTOMHAas U MOJIEKYJIIpHAsL.
Kpucramnnueckue u amop(HbIe BEIIECTBA. 3aBUCUMOCTbh CBOMCTB BEIIECTB OT
THTA KPUCTAJUIMYECKON pemETKA. KaueCcTBEHHBIN U KOJIMYECTBEHHBIN COCTAB
BemiecTBa. [IpocTeie U crnoxHbIe BenecTBa. MeTauibl 1 HEeMETAIIIbl. XUMUYECKUN
AJIEMEHT. SI3bIK XUMUU. 3HAKU XUMHUYECKHX JIEMEHTOB, XUMUYECKHUE (POPMYIIBI.
3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB.

AToMHas equHuLa Macchl. OTHOCHUTENbHAS AaTOMHAsI K MOJIEKYJISIpHAs! MacCCBhl.
KommmuecTBo Beniecta, Mob. MoJsipHas Macca.

BajleHTHOCTh XMMUYECKUX 3JIEMEHTOB. OmNpeesIeHNe BaJEHTHOCTH 3JIEMEHTOB 1O
dbopmyre OunapHbix coeauHeHnil. CocTaBlIeHNE XUMUUECKUX (DOpMYIT OMHAPHBIX
COEIVMHEHUH 10 BaJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUEHHUE. 3AKOH COXPAHEHUSI MACChl BEIIECTB. XMUMHUECKUE
ypaBHeHus. Knaccudukarus XuMUIEeCKUX PEaKIUi Mo YUCTY U COCTaBYy
MCXOJHBIX U MOJYyYEHHBIX BellecTB. Ku3Hb u aesatenbHocth M. B. JIomoHocoBa.
Kucnopoa. Haxoxnenue B npupone. Puznueckne U XuMHYEeCKAe cBOCTBa. O30H.
[TonyueHnne u npuMeHEHHE Kucaopoaa. KpyroBopor kucinopoaa B Ipupo/Ie.
I'openue. Oxcunpbl. Bo3nyx u ero coctaB. MejeHHOE OKUCTICHUE. 3aiiuTa
aTMOC(EPHOTO BO3/IyXa OT 3arpsi3HCHHM.




Bonopoxn. Haxoxnenne B npupoae. usznueckre 1 XMuMHUYECKUE CBOMCTBA.
Bonopoa kak BocctaHOBUTEIh. Mepbl 6€30MacHOCTH MPU pabOTe C BOJOPOIOM.
[TonyueHue, mpUMEHEHNE.
Bopna. Mertoze! onpeneneHus coctaBa BOAbl — aHAIU3 U CUHTE3. PU3NYECKHE U
XUMHUYECKHE CBOMCTBA BObI. Bosa B mpupoie 1 cnocoObl €€ ouncTK. Adpanus
BOJbl. Boaa kak pactBoputens. PacTBopuMocTh BeneCTB B Boje. OnpeneneHue
MacCOBOM JI0JIM pACTBOPEHHOTO BEILIECTBA.
Oxcunpl. CoctaB. Knaccudukanus. OCHOBHBIC U KHCIIOTHBIC OKCH/IBI.
Homenknartypa. @usnyeckue u xumudeckue cBorcraa. [lomyuenue. [Ipumenenue.
OcnoBanus. CoctaB. Knaccuduxamnus. Homenknarypa. @usnyeckue u
XAMHUYECKHUE CBOMCTBA. Peakuus Hertpanu3anuu. [lonmyuenue. [Ipumenenue.
Kucnotsl. CocraB. Knaccudukanusa. Homenknarypa. @uznueckue 1 XUMHYECKHUE
CBOMCTBA. BBITECHUTENBHBIN P METALIOB. [ [puMenenue.
Comu. Cocras. Knaccudukanus. Homenknarypa. @usndeckrue CBOMCTBA COJEH.
PactBopumocCTh coneit B Boge. Xumuueckue cBoiicTa cosieit. CriocoObl
IOJIyYEHUsI COJIEH.
['eHeTnueckas CBSI3b MEXKIY OCHOBHBIMHU KJIACCAMU HEOPTaHUYECKUX COCITMHEHUM.
JdemoHcTpanuu

O3HakoMJIEHHE ¢ J1a00paTOPHBIM 000PYIOBaHUEM; ITPHUEMBI O€3011aCHOM PabOThI
¢ HuUM. CriocoObl 0OYUCTKHU BetiecTB. [IpumMepsl GU3NYECKUX U XUMUYECKHUX
ABIeHUM. [[puMepbI NpOCTHIX U CIOKHBIX BENIECTB. MOJAEIN KPUCTAIIINYECKUX
pem€ToK. OMbIThI, NOATBEPKAAIOIINE 3aKOH COXpaHEeHUs Macc. Peakium pa3HbIx
tunoB. CBorcTBa kucinopoaa. OnpeneneHre cocraBa Bo3ayxa. Bzanmoneicteue
BOJIbI C METAJUIAMU, OKCUJIAMH. XUMUYECKUE COEAUHEHNS B KOJTUYECTBE MOJIb.
OOpasupl coenrHeHni. B3anmozeiicTBre Bogoposa ¢ okcuaom meau (11)
JlabopaTopHbIe ONBITHI
PaccmoTpenue BemecTB ¢ pa3muuHbIMU GU3HUYECKUMU CBOMCTBaMU. Paznenenue
cMeCH MarHuToM.. [Ipumepsl GU3MUecKuX U XUMUYECKUX SIBJICHUH.
O3HakomiieHHE ¢ 00pa3IamMy MPOCTHIX U CIOXKHBIX BemecTB. OMbITHI,
MOATBEPKIAIONINE XUMUYECKHUE CBOMCTBA OKCUIOB, KUCJIOT, aM(pOTEPHBIX
TUAPOKCHUIOB U COJIEH.
IIpakTnueckue padoThl
[Tpuemsr Ge3omacHo# paboThl ¢ 000pyIOBaHMEM U BemecTBaMu. CTpoeHUE
IIJJAMEHH.
OuucTka 3arps3HEHHON OBAPEHHOM COJIH.
[TosryuyeHue U CBOMCTBA KUCIIOPO/IA.
[Tosmyuenue BOgOpOaa U UCCIIENOBAHUE €TO CBOKCTB.
IIpurorosiieHHE PaCTBOPOB COJIEH C ONPEAEICHHON MacCOBOM J0JIEH
PacTBOPEHHOT'O BEUIECTBA.
Peakiust oOMeHa.
Peuienne sxcriepuMeHTaNbHBIX 3a7a4 Mo TeMe « OCHOBHBIE KIIACChl
HEOPTaHUYECKUX COCAUHEHUID .
PacuerHble 3agaun
Brrancnenre oTHOCUTEIEHON MOJIEKYJISIPHOM MacChl BEIIECTBA MO hopMyIie.
Brruncienne MacCOBOM AOJIM AJIEMEHTA B XUMUYECKOM COEUHEHNH.



Y cTanoBneHue npocTenieil popmMysibl O MACCOBBIM JIOJISIM JIEMEHTOB..
HAaXO0KJECHUE MAaCCOBOM JIOJIM PaCTBOPEHHOI'O BEILECTBA B pacTBOpe. Brruncienue
MacChl paCTBOPEHHOI'O BEILECTBA U BOJIbI ISl IPUTOTOBJICHHSI pacTBOpa
OIIPEJEIICHHON KOHILICHTPALMU.. BbIUKCIIEHNs ¢ TOHATUHI — Macca, KOJIMYECKTBO
BELIECTBA, MOJISIPHBIM 00bEM, MOJISIPHAs Macca.

Paznean 2. Ilepuoagnyecknii 3aK0H U NEPUOAHYECKAST CHCTEMA XUMHUYECKHX
3jemeHTOB /I. U. MenpnesieeBa. CTpoeHue atoma

[lepBoHauabHbBIC MIPECTABICHUS O €CTECTBEHHBIX CEMEMCTBAX XUMUUYECKUX
31eMEHTOB. ECTECTBEHHOE CEMENCTBO MIETOYHBIX METAIIIOB. VI3MeHeHne
(bU3UYECKUX CBOWCTB MIEJIOYHBIX METAUIOB C YBEJIMYCHHEM OTHOCUTEIIHPHON
aTOMHOW Macchl. I3MeHEeHNEe XMMUYECKOW aKTUBHOCTH IIEJIOYHBIX METAJIOB B
PEAKIHAX C KUCIOPOJIOM U BOAOM.

["anmorensl — caMble aKTUBHBIE HeMeTalIbl. MI3MeHeHne Gu3ndecKux CBOMCTB
raJIOT€HOB C YBEJIIMYEHUEM OTHOCHUTEIIBHOM aTOMHOM Macchl. MI3MeHeHue
XUMUYECKON aKTUBHOCTH TAJIOTEHOB B PEAKIUAX C BOJOPOJIOM U METaJIJIaMHU.
BriTecHEHUE TaioreHaMu IpYT JIpyra U3 PacCTBOPOB UX COJIEH.

OcHoBanus kiaccuukanuu xumudeckux sementoB Jl. Y. Menneneena.
[lepuonuueckas cuctemMa Kak €CTeCTBEHHOHAYYHAas! KJIacCU(DUKAIUS XUMUYECKUX
aneMeHTOB. TabnuuHas Gopma npeicTaBlieHus KIacCUPUKAUU XUMUYECKUX
anemeHToB. CTpykTypa Tabmaunsl «llepruonnueckas cucteMa XMMUYECKUX
anemeHToB [I. 1. MenneneeBa» (kopoTkas gpopma): A- u b-rpynisl, neprobI.
DuU3NYECKUM CMBICI TOPSAKOBOrO (ATOMHOI0) SJIEMEHTa, HOMEpa Mepuo/a,
HOMEpA TPYIIIIBI (7151 3JIEMEHTOB A-TpYIIIl).

CrtpoeHue aToMa: siIpo U AJIEKTpOHHas 00oJi0uKa. SAnepHas (rianeTapHasi) MOJCIb
cTpoeHus aroma. CocTaB aTOMHBIX sI€p: MPOTOHBI U HEUTPOHBI. M30TOMBI. 3apsn
aTOMHOTO #A]Ipa, MaCCOBOE YUCIIO, OTHOCUTEIIbHAS aToMHas Macca. CoBpeMeHHas
(bOopMyITUPOBKA TOHITHS «XUMUYECKUNA DJIEMEHTY.

DnexTpoHHas 000JI0YKa aTOMA: TIOHIATHE 00 DJIEKTPOHHOM CJIO€, €T0 EMKOCTH.
3anojHeHne MEKTPOHHBIX CIOEB Yy aToMOB 35ieMeHToB |—III mepromos.
CoBpeMeHnHas (popMyIUpPOBKA MEPUOAUUECKOTO 3aK0HA. JKU3Hb U JAesTenbHOCTD [,
N. Menneneesa.

JlemoHcTpanuu

Pdu3NYECKUEe CBOMCTBA IIEIOYHBIX METAJIJIOB , FaJJOT€HOB.

Paznen 3. Ctpoenue BemecTrsa

DJIEKTPOOTPULATEIBHOCTh XUMUYECKUX AIEMEHTOB. OCHOBHBIE BUJIbI XUMUYECKON
CBSI3U: KOBAJICHTHAs HEMOJIIPHAsI, KOBAJICHTHAS NOJISIpHAsi, MOHHAs. BajeHTHOCTh
AJIIEMEHTOB B CBETE AIEKTPOHHOM Teopuu. Crenens okuciaeHus. [Ipasuna
OIPEENICHNS CTENIEHN OKHUCIIEHHS 3JIEMEHTOB. 3aKOH ABOraapo. MossipHbIii
00BEM razoB. OTHOCUTENbHAS MIIOTHOCTH ra30B. OOBEMHBIE OTHOIICHHUS Ta30B MPU
XUMHUYECKUX PEAKIUSAX.

JdemMoHCcTpanu

ComnocraBieHue pU3NKO-XUMUYECKUX CBOMCT COETMHEHUHN C KOBAJICHTHBIMU U
VOHHBIMH CBSI3SIMH.



®OPMbI OPTAHU3ALIMN OBPA3OBATEJIBHOI'O ITPOLIECCA
OcHoBHOM (hopMOI1 OpraHu3aly y4eOHOro mpoluecca sIBIsIeTcs ypoK B paMKax
KJIACCHO-YpPOUYHOU cucTeMbl. B kauecTBe HONOJHUTENBHBIX (POPM UCIIOIB3YETCS
CUCTEMa KOHCYJIbTAlMOHHOM MOAIEP>KKH, TOTIOTHUTEIbHBIX UHIUBUYaIbHBIX
3aHATUHN, CAMOCTOSITENbHAS padOTa yYaluxcs C UCTIOIb30BAaHUEM COBPEMEHHBIX
MH(POPMAILIMOHHBIX TEXHOJIOTHH, CIIEL.KypC IO MPEIMETY.

OCHOBHBIE BUJIbl YUEBHOU JIEATEJILHOCTU

WuauBuayanbHas, napHas, TPyNoBas, KOJUICKTUBHAsS, GpOHTAIbHAS, KOTOPHIC
pealn3yIoTcsl Ha YpOKe, TMpU MPOBEACHUH JTa00OPaTOPHBIX OMBITOB U
NPAKTHYECKHUX padoT, Ha 3aHATHSIX CHElKypca. THUIIbI yYPOKOB: YPOKU «OTKPBITHS
HOBOT'O 3HAHUSA; YPOKU OTPAOOTKU yMEHUI U pediexcrn; GopMbl OpraHu3aIiu
y4e0HO-UCCIIEeI0BATENBCKOM I TEIBHOCTU HA YUYEOHBIX 3aHITHUIX: YPOK-
UCCJIEIOBAHNE, YPOK-T1a0b0paTopus, , ypOK YUEOHBIN SKCIIEPUMEHT, JOMAallHEee
3aJJaHUE UCCIIEI0BATENIBCKOTO XapaKTepa.

COLAEPXAHUE YYEBHOI'O ITPEIMETA 9 kn
Pazgea 1. MHOrooOpa3sne XuMHYeCKHX peaKkuuii

Knaccudukanus xuMudeckux peakiui. Peakinu coeiuHeHus1, pa3ioKeHus,
3aMelleHusl, 00MeHa, SK30TEPMHUUECKHUE, FHIOTEPMUUECKUE, OKUCIUTEIHHO-
BOCCTaHOBUTENbHBIE, HEOOPATUMBIE, OOpaTHUMBIE.

CkopocTh XuMUYeCKUX peakiui. GakTopsel, BAUAIOMINE HA CKOPOCTh XUMHUECKHUX
peakuuii. [lepBoHavanbHbIE NPEICTABICHUS O KaTalu3e.
OKuCIUTENBHO-BOCCTAHOBUTENBHBIE peaKUi. OKUCIUTEINb, BOCCTAHOBUTEIIb,
OKHCJICHUE, BOCCTAHOBJICHUE C TOUKHU 3pEHUSA N3MEHEHUS CTETIEHEW OKUCIICHUS
aTOMOB.

DNEKTPOIUTHI U HEANEKTPOIUTHI. DIIEKTPOJIUTHUECKAS TUCCOLIMAIIUS BEIIECTB B
BOAHBIX pacTBopax. Mousl. KaTnonsl u anuoHsl. [ uopamuas meopus pacmeopoa.
DNEKTPOIUTUYECKAS TUCCOIUAITUS KUCIIOT, 1mejoueit u coseid. Crnabbie U CUIIbHBIC
eKTpoauThl. CTeneHs nuccornuanuu. Peakiuy noHHoro oOMeHa. Y cioBust
TEUSHHUsI PEaKIIMi HOHHOTO OOMEHa JI0 KOHIIa. XMMHUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHUYECKUX COCTMHEHUN B CBETE MPECTABICHUI 00
AIEKTPOJIUTHYECKON TUCCOUUALMU U OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

Paznen 2. MHoroo0pasue BelecTn

EctecTBenHbIe ceMelicTBa XUMHUYECKUX DJIEMEHTOB.

OO6m1as XapaKTepUCTUKa HEMETAJIOB 110 UX TOJIOKEHUIO B IEPUOIUUECKOM
cucteMe xuMmmuieckux amemMenToB 1. . MenaeneeBa. 3akOHOMEPHOCTH
W3MEHEHHS B TIEPUOJaX U TPYIIax GU3NIECKUX U XUMAYECKUX CBONCTB MPOCTHIX
BEIIIECTB, BHICIITUX OKCHIOB 1 KHCJIOPOICOACPKAIUX KUCIOT, 00pa30BaHHBIX
Hemertamiamu [I—III neproos.

[TonoxeHne rajoreHoB B MIEPUOIUIECKON CUCTEME JIIEMEHTOB U CTPOCHHUE UX
aToMOB. @U3NYECKUE U XUMHUECKHE CBOMCTBA rajioreHoB. CpaBHUTEIIbHAS
XapaKTEPUCTUKA raJIOreHoB. [ [puMeHeHne raoreHoB. Xa0poBOAOPOI.



[Tonyuenune. @usnueckue cporictsa. ComnsHas kucioTa U e€ conu. Pacno3naBanue
XJIOPHUIOB, OPOMUIOB ¥ HOUIOB.

[TonoxxeHne KMUEJIOPOAA U CePbl B IEPUOINYECKON CUCTEME 3JIEMEHTOB, CTPOEHUE
ux atomoB. Cepa. Amorponus cepbl. DU3NUECKUE U XUMUUECKUE CBOMCTBA.
Haxoxnenue B mpupoje. [Ipumenenune cepol. Oxcup cepsl (1V). CepoBonopoHas
U cepHHCTas KUCIoThl ¥ ux conu. Okeua cepsl (V1). CepHast kucnora u €€ CoJu.
OKHUCIUTENBHBIE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI.

[Tonoxenne azora u pocdopa B NEPUOANIECKON CUCTEME FJIEMEHTOB, CTPOCHUE
UX aTOMOB. A30T, GU3HUECKUE U XUMUYECKHIE CBOMCTBA, MTOTYyYCHUE U
npuMeHeHue. KpyroBopot azora B npupoje. AMMuaxk. @u3nuecKue U XUMHUECKUE
CBOMCTBa aMMHaka, ojrydeHue u npumeHenue. Comu ammonus. Okcu azota (11)
u okcup azota (1V). AzorHas kucnora u €€ conu. OKUCIN TeJIbHBIE CBOMCTBA
a30THOM KHUCJIOTBHL.

®ochop. Amnorponust pochopa. Guznveckue u XUMHUECKH CBOMCTBa docdopa.
Oxcup docdopa (V). OprodocdopHas kuc 10Ta U €€ COJIH.

[TonoxxeHue yriaepoaa u KpeMHHS B IEPUOJUYECKON CUCTEME IIEMEHTOB,
CTpOEHHUE UX aTOMOB. YTJIEPO/I, €r0 aJUIOTPOIHbIE MOAUMUKAIINY, (PU3HUUECKHUE U
XUMHUYECKHE CBOMCTBA. YTAapHBI T'a3, €r0 CBOMCTBA U (PU3HOJIOTUYECKOE JICUCTBHE.
VYraekucnslii ra3, yrojibHasi KUCJIOTa U €€ conu. JKUBOM MUp — MUP YIJIEpOa.
KpyroBopot yriepoaa B mpupo/e.

Kpemunii. Okcua kpemuusi(1Y). Kpemuuesas kucnora u € conu. Cmexio.
Llemenm.

[lonoxeHne MeTa/VI0B B IEPUOANYECKON CUCTEME XUMUYECKHUX 31eMeHTOB [[. 1.
MenneineeBa. Metamnmmueckas cBsa3b. PU3HUECKHE 1 XUMUYECKUE CBOMCTBA
METAJIIOB. Psi/i CTaHIAPTHBIX DJIEKTPOIHBIX TOTECHIIUATIOB (DJIEKTPOXUMUYECKUI
P HANPSKEHU ) METaIOB.

Hlesounbie MeTasuibl. [1010KE€HNE MIETIOYHBIX METAIIOB MEPUOIAYECKON
cucreMme u ctpoeHue atoMoB. Haxoxnenue npuponae. uznyeckue 1 XUMUYECKUE
cBolicTBa. [IpuMeHeHre 1IEIOYHBIX METAUIOB U UX COEIUHECHUM.
IlenouHo3eMebHbIE MeTAJLIbI. [10710)KeHNE MIETI0YHO3EMENbHBIX METAIIJIOB B
IIEPUOIMYECKON CUCTEME U CTpoeHne aToMoB. Haxoxnenue B npupoze. Kanbunii
u ero coenuHenus JKECTKOCTH BOJIBI M CMIOCOOBI €€ yCTpaHEHUS.

AnromMmunui. [Tonoxenrne amroMUHUS B IEPUOJAYECKON CH TEME PJIEMEHTOB U
cTpoeHue ero aroma. Haxoxxaenue B npupoje. ®usndyeckue 1 XUMUIECKUE
CBOMCTBa amFOMUHUS. AM(POTEPHOCTh OKCHAA U TUIPOKCHIA AITFOMUHUS.

Kene3zo. [TonoxeHue xene3a B MEPUOUYECKON CUCTEME FJIEMEHTOB U CTPOCHHUE
ero aroma. Haxoxzaenue B nmpupojae. Puznyeckne u XUuMAYECKUE CBOMCTBA
xkenesa. Okeunpl, THAPOKCUABI U coiu xene3a (I1) u xenesa (LL).

Pa3znen 3. Kparkuii 0030p BaxkHeHIIIUX OPraHUYeCKUX BeleCTB.

[Ipenmer oprannueckor xumun. Heopranmueckue u OpraHnyeCKUe COEAMHEHNS.
VYrnepon — ocHoBa xu3HU Ha 3emuie. OCOOEHHOCTH CTPOCHHSI aToMa yIiepoa B
OpPraHUYECKUX COEIUHEHUSAX. YTIeBoA0poabl. [IpenenbHble (HAChILIEHHbIE)



yraeBoAaopoabl. MeTaH, 3TaH, IpoIaH — MPOCTEMIINE NPEACTABUTENH
MpenesbHbIX YTIeBOA0poa0B. CTpYyKTypHbIE (hOPMYJIIBI YTIIEBOJOPOIOB.
["'omosoruueckuii psas NpeaeabHbIX YIIIEBOAOPOAOB. ['oMonoru. @usndeckue u
XUMHYECKUE CBOMCTBA MPEAEIBHBIX YTIEBOI0POI0B. Peakunu ropeHus u
3amenieHnsa. HaxoxaeHre B mpupoe NpeAeIbHBIX YIIIEBOAOPOAOB. [IpumeHeHne
METaHa.

HenpenenbHbie (HEHACHIIIEHHBIE) YTIIEBOJOPOAbl. DTUIICHOBBIN Psify
HEIpPEeNENbHbBIX YIIIEBOAOPOAOB. DTHIIEH. PU3HUYECKHE U XUMUYECKHE CBOWCTBA
stuiieHa. Peakuus npucoennHenus. KauecTBeHHbIE peakuy Ha 3TUJIEH. Peakius
nosmMepusanuu. [lonuytunen. [Ipumenenne sTuexa.

ALETUIIEHOBBIN sl HENPEIEIbHBIX YTIeBOA0POA0B. AuetnuieH. CBoMCTBa
anerwieHa. [I[pumenenue aneruieHa.

[IpousBoaHbIe yraeBoaopoaoB. KpaTkuili 0030p OpraHMuecKux COeAMHEHUI:
OJIHOATOMHBIE CITUPTHI (METAHOJI, TAHOJT), MHOTOATOMHBIE CITUPTHI
(3TUIICHTIIUKOJIb, TJIMLIEPUH ), KAPOOHOBBIE KUCIOTHI (MypaBbUHAsI, YKCYCHAs),
CJIOXHBIE d(DUPHI, )KUPBI, YTIEBOABI (TJIIOKO3a, caxapo3a, Kpaxmai, eJUTi003a),
aMUHOKHUCIIOTHI, Oenku. Poibs 6eKoB B opranusme.

[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BemecTBax. CTPYKTypa MOJIMMEPOB: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIIEHb Nonumepusannu. [lonnatunen,
MOJIUIPOIHIICH, TIOJTUBUHWIXIIOPHI.



