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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUS
1.1. Heap AUCHUILIHHBI
[ToaroroBKa BHICOKOKBATU()UIIMPOBAHHBIX CICIMATUCTOB B 00JIACTH OMOMEIUIIMHCKUX
TEXHOJIOTUH, CIIOCOOHBIX BBIMOJHATH JTAOOPATOPHBIE UCCIIEOBAHUS XMMHYECKUMU METOJIaMH, Ca-
MOCTOSITEIPHO IJIAHUPOBATh X0 PabOTHl ¢ XUMUYECKIUMH pearecHTaMH M TOI0MPaTh HEOOXOIUMBbIC
METO/JIbI JIJIsl pEIICHUS] KOHKPETHBIX 3a7ay.

3agaum qTUCHMIJIMHBI:
- [IpouHOE OCBOEHUE TEOPETUYECKUX 3HAHHI B 00JIACTH OCHOBHBIX Pa3/efioB XMMHU;
- ObecrieueHre HaBBIKOB JIAOOPATOPHOU PabOTHI B XMMHH;
- [IpuobOperenue cTyJeHTaMd YMEHUN CaAMOCTOSITEIILHOTO IMOMCKa WH(pOpMAaUK B 00JacTH XH-
MUH, €€ aHaJu3a W UCIOJIb30BaHUS B MPOIECCe YUCOHON M HAYYHO-TIPAKTUYECKOM JIesTeIbHO-
CTH.

1.2. Illtanupyemble pe3y/IbTaThbl 00y4eHHUs

B pe3ynbTare ocBOeHUsI JAHHOM AUCLUMILUIMHBI y 00yYaromuXxcsi GOpMUPYIOTCS CEAYIOIINE KOMITe-
TEHLUH

OIIK-6 CriocoGeH MCrosb30BaTh B MPOGECCUOHAIBHOMN AESTENbHOCTH OCHOBHBIE 3aKOHBI (DM3HKH,
XUMHH, HayK 0 3emiie U OUOJIOTruH, IPUMEHATh METO/Ibl MAaTEMAaTUUECKOro aHAIM3a U MOJICITMPOBAHUS,
TEOPETUYECKUX U SKCIEPUMEHTAIbHBIX HUCCIEA0BAHUM, TPUOOpETaTh HOBBIE MAaTEMAaTHUECKUE U eCTe-
CTBEHHOHAYYHbIE 3HAHUS, UCHOJb3Ys COBPEMEHHbIE 00pa3oBaTebHble U MH(OPMAIIMOHHBIE TEXHOJIO-
TUU

OITK-8 CriocoOeH HCIoIb30BaTh METO bl cO0Opa, 00pabOTKHU, CHCTEMATU3alluU U TIPECTABIICHUS
M0JIEBOU U JIabOpaTopHON MH(OpMaIMK, TPUMEHATh HaBbIKU pabOThI ¢ COBPEMEHHBIM 000py10Ba-
HUEM, aHAJTU3UPOBATH MTOJTyYSHHBIE PE3yIbTATHI

2. MECTO JUCIHHUILIAHBI B CTPYKTYPE OBPA3OBATEJLHOM TTPOTI'PAM-
MbI

JucuumirHa BXOAUT B 00s13aTeNbHYIO YacTh 0s10ka b1 «/{uCIMIIMHBI 1 MOTYJIN» U SIBIISIET-
csl 00513aTeIbHON Il U3YUYEHHUS.

JI1s 0OCBOEHMSI IUCLUIUIMHBI CTYAECHTBI UCIIOIB3YIOT 3HaHUS, YMEHHUS U BUJIbI IEATEIBHOCTH,
c(hOopMHUPOBAHHBIC B MPOLIECCE M3YUCHHS TUCHUIUIMHBI «Du3nka», «MaTemaTuka», a TakkKe 3Ha-
HUS, IOJyYEHHBIE [TPU U3YyYEHUHN XUMHUU B cpeiHel mkoiie. Jucuuniuaa « XuMUsS» ABIISE€TCS OCHO-
BOM AJIg MMOCICAYIOMICTO0 U3YUCHUA BCEX NUCHUIINIMH XHUMHUYCCKOT'O HAIIPAaBJICHHA, a4 TAKXKE AUCIH-
IUTMH OMOJIOIMYECKOI0 U MEJUKO-OMOJIOTHYECKOr0 LUKIOB, MOCKOIBKY (hOPMUPYET 3HAHUS O CO-
CTaBC U CTPOCHHH BCUICCTBA, COCTABEC U XMMUUCCKUX OCHOBAx q)YHKIII/IOHI/IpOBaHI/Iﬂ JKHBOI'O BEIIIC-
CTBa M, B 1I€JIOM, OMOC]epHl, a Takke GOPMHUPYET MPEICTABICHHUS O €CTECTBEHHBIX M TEXHOT'€HHBIX
IIpoIeccax.

B pe3ynbrare ocBO€HUS AUCHUIUIMHBI CTYCHTHI, B YaCTHOCTH, MPUOOPETAOT 3HAHUS B 00-
JIACTH CTPOEHHUS U cocTaBa BemiecTB. OJTHOBPEMEHHO y CTYJIEHTOB BbIpadaThIBalOTCS YMEHHS B 00-
JIaCTU MPOBEJCHUS JIAOOPATOPHBIX padOT, B TOM YUCIIE U C MEAMLIMHCKUMH 00BeKTaMu, popMupy-
€TCAd TOTOBHOCTH K BOCIHPHATHUIO HOBOI'O TCOPCTUUCCKOro MaTrepuajlia U IMPAKTUUCCKHUX HABBIKOB B
00JIaCTH XUMHH, OUOJIOTUN U METUITUHBI.

B cBs13u ¢ Tem, 4TO B Ipoliecce OCBOECHUS Kypca XUMUHU CTYJIEHTHI MPUOOPETa0T He00X01u-
MbI€ 3HaHHUS B 00JIACTH OOIIEH M HEOPraHMYECKOW XUMHUH, OCBOCHUE AUCIUILIUHBI « XUMUS» SIBIIS-
€TCA H€O6XO)II/IMI)IM JJIA TIOCICAYIOUIET0 NU3YUCHUA TaKUX JUCHUIIIIMH KaK «Opl"aHI/I'-IeCKaH XHUMMUA»,
«buonornueckas xumus», «MonekymnspHas Ouonorus» «l'eoxumus u reodusmuka OGuocheps»,
«AHanuTHYEeCKas XUMMUA, «Puzndeckas u KOJUIOMAHAad XUMHs» U [Ip., a TAKKC IIPU HNPOXOKICHUN
y4eOHOM U IPOU3BOJCTBEHHON MPAKTUKH.



3. OBBEM U COAEP)XAHME JUCHUIIJINHBI

3.1. O0beM TUCHUIIIUHBI

dopma 00yueHus

IToxa3arean o0beMa AUCIHUIIIMHBI

Ounas
OO0BeM IUCIUILIMHBI B 3a4ETHBIX €IMHHUIIAX 6
OO0beM OUCIUILIMHEL B 4acax 216
KonrakTtHas pabora 118,6
Jlexun 48
JlaboparopHbie pabOThI 66
KoHTakTHBIC Yachl Ha MPOMEKYTOYHYIO aTTECTAIMIO: 4,6
DK3aMeH 0,6
[Ipenpk3amMeHAIIMOHHAS KOHCYIIbTAIIHS 4
CamocrositenbHas paboTa 78
Kontposnb 194

DopMoii MPOMEKYTOUHOH aTTECTAINH SIBIISIETCS 9K3aMeH B 1-0M U BO 2-OM ceMecTpe

3.2. Conep:xxaHue TUCHHUILIHHBI
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Pa3nen |. BBenenne. OCHOBHBIE XUMUYECKHE 3aKOHBI M TIOHSTHUS XH- 2 -
mur. OCHOBHBIE ATaIbl Pa3BUTHS XUMHU
Paznen II. AToMHO-MoJIEKY/ISIpHOE YUeHHE 8 8
2 2

Tema 1. Xumuueckuii j1ement. Ctpoenue aroma. Vcropuue-
CKHE aCIEeKThl Pa3BUTHs MPEICTABICHUN O CTPOECHUH BelecTBa. Moenb
Jx. TomcoHna. DKkcriepUMeHTaIbHBIE 10KA3aTE€IbCTBA CIOAKHOTO CTpOE-
Hus aroma. ®oTtorddekT, KaToaHbIe JTy4d, SBICHHUE PaAMOAKTUBHOCTH.
Omnwiter 3. Pesepdopaa, mmanerapHas mozens atoma. KopryckynspHo-
BOJIHOBOU Jyanu3M. YpasHenue Ilnanka. [loctynatelr H. bopa, opOutsl
bopa. Ilonarusa kBanToBoM MexaHuku. YpasHenue lllpenunrepa. [lpun-
mun ['eii3en6epra. BomHoBast (hyHKIMS U ee CBOWCTBA, KBaJIpaT BOJHO-
BOW (QyHKIMM. XapaKTepUCTUKH aTOMHBIX OpOuTasieil, KBAaHTOBBIE YHC-
na, Gopmsl s-, p-,d- aroMHBIX opOuTaneil. COCTOsSHHE JJIEKTPOHA B aTO-
Me, JJIEKTPOHHbIE KOH(QUrypalnuu atomoB. [IpHHIMN MUHUMYyMa SHEp-




ruu, npaBuiia KiieukoBckoro, npaswio XyHaa, npuaiun [laymm.

Tema 2. Ilepuoagnueckuii 3aKOH M NMEePUOAUYECKAS CHCTEMA XH-

mMudeckux djiemeHToB .M. MenneneeBa. OTKpbITHE NTEPUOANIECKOTO
3aKOHAa H CO3JlaHHE
NepuoaNYEecKor cucteMbl. CTpyKTypa MepUOIUYECKON CUCTEMBI: IEPHO-
JBl,
TpYIIbl, TOATPYNNbL. « TUIUYHBIE)» 3JIEMEHTHI, IEPEXOIHBIC AJIEMEHTHI.
s-,p-, d-
aneMeHThl. Jlantanouabl, akTuHOUABL. [IposiBIIeHHs MEPUOAUYHOCTH U3-
MEHEHHUSI CBOWCTB 3JEMEHTOB CHUMOATHOE HU3MEHEHHIO JJIEKTPOHHOTO
CTPOEHUS, TUArOHAILHOE CXOJICTBO. MeTauibl 1 HEMETaJUIbl, MOTEHIHa-
JIbl MOHU3AIMHU, CPOJACTBO K AJIEKTPOHY, JIEKTPOOTPUIATEIBHOCTD 3Jie-
MEHTOB, aTOMHbICE M MOHHBIC PAANYChl. [ paHUIBI EPUOIUYECKON CH-
CTEMbI. DJIE€MEHTAPHbIE YACTHULIBI, JIEKTPOH - TO3UTPOH, HYKJIOHBI, PO,
ne(heKT MaccChl, SIICPHBIC CUIIBI MPUTSKEHUS M OTTAIKUBAHUS, U30TOIIBI.
Hcnonp30BaHKe U30TOIOB B MeauilMHe W Owonorun. M3oromnus. SIBie-
HUE€ PaAMOAKTUBHOCTH, BUJIbI PaJIMOAKTUBHOIO pacnana. Biusuue paau-
aluy Ha OMOJIOTHYECKUE OOBEKTHI, paAHAIIMOHHBIN SKOJIOTHYeCKUil (pak-
TOD.

['mnore3a Gonpiioro B3pbiBa. Bo3HMKHOBEHHE 311eMeHTOB BO Bcee-
JICHHON M reoXuMHYecKuil coctaB 3emiu. [IpudnHbI OTIHYUI 3J€MEHT-
HOT'0 cocTaBa TuraHeT. OTirunst OMOTEHHBIX 3JIEMCHTOB MX KIAPKH.

Tema 3. Xumunueckasi cBsi3b U MoJiekyJa. Kiaccudukanus Xumu-
yeckux cBsa3eil. KoBajeHTHas, HOHHAs, MeTalInYecKasi XMMUYECKHUE CBSI-
3M; MEKMOJIEKYJIIpHbIE B3auMOACUCTBUA. OCHOBHBIE XapaKTEPUCTHKH
XMMHMYECKOM CBA3M U MapaMmeTpsl MOJeKyibl. KoBaleHTHas ¢BA3b, KBaH-
TOBO-XMMHYECKOE pacCMOTpeHHE. MeTo| BaJICHTHBIX CBSI3€i, METOA MO-
JeKynsapHbIX opoutaneil. [lenokanuszanus cBsazeil. CTpoeHHe KHUCIopoaa
W a30Ta, pa3jIuyns UX [OBEIECHUS B IPUPOAE U B )KUBBIX CUCTEMAX.

CrpoeHne KOBaJEHTHBIX MoOJIeKys. ['mbpunuzanus, ocHOBHbIE (op-
MbI MoJieKyIl. Teopus crpoenust bytiepoBa, OCHOBHbIE BUBI U30MEPUU -
CTPYKTypHasi W cTepeou3omepus. m,c-Jluacrepeomepus, omnTuyeckas
nzomepusi. CuMMETpusi MOJIEKYJ U OpOuTalIeH.

HNoHHas cBsA3b U €€ CBOMCTBA, CTENEHbh HOHHOCTH CBS3H.

Mertannmnueckas CBs3b, €€ MPUPOJa U OCOOCHHOCTH. 30HHAST TEOPHS
MIPOBOJIMMOCTH KPUCTAJIOB.

JlanbHUE CBA3M - MEXMOJIEKYJISpHbIE B3auMoaencTBus. OpueHTanu-
OHHbIE, WHIYKIIMOHHBIE, JHUCIEPCUOHHBIE B3auMOJEHCTBUA. J[OHOpPHO-
aKIENTOPHBIE B3aMMO/ICHCTBHUS (BOZOPOIHBIE CBSI3H).

Paznen IIl. Kiuaccupukanusi u cBOiiCTBa OCHOBHBIX XHMHYECKHX
BCIIECTB. Hemetaimiel U MeTammbl. HeOpFaHI/I‘—IeCKI/IC U OPraHn4YCCKUC
COEIMHEHMsI. DJIEMEHTOOpraHu4Yeckue coeluHeHus. KommiekcHble co-
equHeHus. CBOMCTBA COEAMHEHUI B 3aBUCIMOCTH OT MPUPOJBI XUMHUYE-
ckux cBs3eil. KucnorHelie, ocHOBHBIE 1 aM(DOTEpHBIE COETUHEHMSL.




Tema 1. IIpocTbie u caoxHbIe BemecTBa. Oxcunbl. Knaccuduka-
115, HOMEHKJIATypa, METO/IbI IOJIy4Y€HUs,, OCHOBHbIE CBOMCTBA.

Tema 2. IIpocTbie U cj0XHbIE BemecTBa. ['uapokcuasl. Knaccu-
¢uKanys, HOMEHKIIATypa, METOBI OJIy4eHHs], OCHOBHBIE CBOMCTBA.

Tema 3. IIpocTtble U ciaoxHble BemecTBa. Kucnorsl. Kiaccuduka-
1151, HOMEHKJIATypa, METO/bI II0JIy4E€HHUsI, OCHOBHbBIE CBOICTBA.

Tema 4. IIpoctbie u cioxHble BemecTBa. Comu. Knaccudukanus,
HOMEHKJIaTypa, METO/Ibl IOJyYEHHsI, OCHOBHBIE CBOMCTBA.

Pa3nen IV OcHOBBI XUMHYECKOH TEPMOAUHAMUKH, KHHETHKA XHU-
MHYECKHX MPOIECCOB

Tema 1. OcHOBBI XUMHYECKOIT TepMoauHaMuKH. Kiraccudukarus
XUMHUYECKUX PEaKIHil, 3aKOHOMEPHOCTH MX OCYIIECTBICHUS.

TepMonvHaMu4eckoe paBHOBECHE, IapaMeTphl TEPMOAMHAMUKH
OIpEEISAIONINE COCTOSIHUE CUCTEMBI. DHTANbIINSA, IEPBBIN 3aKOH TEPMO-
JUHAMHKH.

DK30TepMHUECKHE M SHAOTEpPMUYECKHE Ipolecchl. 3akoH [ecca,
CTaHJIapTHbIE SHTAJILIIUU 00pa30BaHUs BEILECTBA.

DHTponus, BTOPOH 3akoH TepMoaAnHaMHUKU. CBOOOAHAs »HEPrUs
(oHeprust ['n66ca). DHepreTHka XUMHUYECKHX IPOLECCOB. YCIIOBUS ca-
MOTIPOU3BOJIFHOTO OCYIIECTBICHHSI XUMHUECKUX MpoiieccoB. [loTeHu-
AJIbHBIC MOBEPXHOCTU XUMUYECKHUX PEaKIUi, KOOPIUHATHI PEaKIni.

Tema 2. Kunernka xummuuyeckux nmpoueccoB. CKOpoCTb XUMHUYE-
CKOM peakiinu, ee 3aBUCUMOCTh OT Pa3IMYHBIX ()aKTOPOB, METOJBI €€ pe-
TyJupOBaHMs. 3aKOH NEUCTBYIOIIMX Macc. KoHcTaHTa CKOpPOCTH peak-
nuu. Kunernueckoe ypaBHeHHE peakinn. MoJEKYISIPHOCTh U TIOPSIOK
peakuuu. BiusiHue Temrmeparypbsl Ha CKOPOCTH peakuui. Temmeparyp-
HbIM K03 durment peakuii. [lonsrue 06 >PpdekTUBHOM COyIapeHUH.
DHeprusi akTUBAIUH, JUCTICPCUOHHOE PACIpPEICICHNe YacTHIl 1O dHEp-
ruu, ypaBHeHue Appenunyca. Peakiimonnas ciocoOHOCTh BEIIECTB.

Karanutudeckue mporiecchl. ['eTreporeHHble 1 TOMOTCHHBIC KaTallH-
3aTOpPbI U KaTaJTUTUYECKUE CUCTEMBI. POllb KaTamm3aTopoB B OHMOJOTHYE-
CKHUX TIpolieccax, mpupoje u Texnonoruu. [lonstue o pepmeHTax.

OOpatumbie 1 HEOOpaTUMBbIE MPOIECCHl. XUMUYECKOE PaBHOBECHE,
€ro KMHETUYECKHE U TepMOJAMHAMUYeCcKue yciaoBus. CMeEIIeHHe XUMU-
YecKoro paBHOBecHs, (pakTopbl, Biuustone Ha Hero. [Ipunnum Jle-
[Hatenbe. KonebarenpHbIE peakiuu.

Paznen V. PacrBopbl: mpouecchl, oCyliecTB/sieMble B PacTBopax,
AUCCOMALNS, PEaKIIHH HOHHOI0 00MeHa.

Tema 1. PacTtBopsl u pacTBopuTeaH. PacTBopuTeny NoiasipHOTO U
HENoJsApHOro TUIoB. Boga - ocHOBHOM pacTBOopuTens B npupoge. Co-
CTaB, JJICKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHUE BOIBL. BomoponaHbie
CBS3U M aCCOLMALNs MOJIEKYJ BOJIBI B JKUJIKOM M TBEPAOM COCTOSTHHUM.




AHOMan (GU3NYECKUX CBOMCTB BOMBI. PoJb BO/IBI B OMOTEOIIeHO3E.

Hctunnbie pacTBopel. MexaHu3mbl pacTBopeHus. TernoBoit addexr
npoiiecca pactsopenus. ['maparnas teopusi pactsopos .M. Menaenee-
Ba.

Kpucramnoruaparsl. Knatpartsl.

PactBopumMocTh TBepabIx BemiecTB B Boje. HachblieHHble, KOHIIEH-
TPUPOBaHHEIE, pa30aBICHHbIE, IEPECHIIICHHBIE pacTBOPhL. CIIOCOObI BhI-
paxeHusl KOHLEHTPALUKA B pacTBOpax. BimsHue TeMiepaTypsl Ha pac-
TBOPUMOCTb TBEPBIX BEIICCTB.

CaoiicTBa pacTtBopoB. [lenpeccust TemnepaTyp IUIaBJIEHHUS PacTBO-
POB, MOBBIIIICHHE TEMIIEPATyp KUTIEHHs pacTBOopoB. Kpnockonus u 30y-
muockonus. Auddysusa. Ocmoc. 3akonsl Payns, Baut-I'odda. 3nauenue
muddy3un 1 ocMoca B OuoreorneHose. TexHuueckue M SKOJIOTMYECKUe
MPUMEHEHUS] OCMOCA.

PactBopumocTh ra3oB B Bojie. 3aKoH | eHpH.

Tema 2. Teopus snekrponautudeckoit nucconuanuu C. AppeHuyca.
H3oTonnyeckue kod3QpuiueHTsl. PacTBopsl 1ekTponnuToB. KaTHoHBI 1
AQHUOHBI.

Crenenp nuccommanuu. CunbHbIE U crabble 37eKTpoiauThl. Koncranta
nuccouuanuu. 3akoH pazbasnenust OctBanbaa. KoaduimeHTs akTus-
HoCTH MOHOB. ConpBoTHYECKas Teopus Kabiykosa.

KoncranTsl aucconmannu KUCiIoT, ocHOBaHMil. [IpousBenenne pactBo-
pumocTtH conei. Teopus kuciot u ocHoBanuil bpencrena-JIoypu; amnpo-
TOHHAasl TEOPHsI KUCIIOT U OCHOBaHUH JIbronca.

Bona xak snexrponut. KoHueHTpamuss MOHOB TUJIPOKCOHUSI M THAPOK-
cua-aHnoHoB. MloHHOE npou3BeneHne BoJbl. BogopoaHbIi Mokas3arels,
pH. OmnpeneneHue KHUCIOTHOCTH M OCHOBHOCTH pacTBOpPoB. Ponb u
MPUHIUIBI AEHCTBUSA UHAUKATOPOB. POJIb KUCIOTHOCTH U OCHOBHOCTH B
OMOJIOTHYECKHX CpellaX, opraHax >KMBBIX OpraHuM3MoB, nousax. bydep-
HbIE€ pacTBOPHI. KNCIO0THO-OCHOBHOM TOMeE0cTa3 B OpraHu3Me.
OcHOBHBIE peaKkIMU B pacTBOpaxX 3JEKTPOJUTOB. IOHHO-MONEKYIspHbIE
YpaBHEHUS PEAKIIUM.

I'mpponus. Koncranta rugponuza. CMenieHue paBHOBECHS TPU THAPO-
Jn3e.

Paznen VI Daexrpoxumus.

Tema 1. OkHCIMTEIBHO-BOCCTAHOBUTEIbHbIC mpouecchbl. Tu-
ITAYHEBIE OKHUCITHUTEIHN u BOCCTAaHOBHTEIIH, OKHCITUTEIBHO-
BOCCTaHOBUTENbHAS IBOMCTBEHHOCTH (amdoTepHOCTh). Knaccuduxarms
OKHCIIMTENBHO-BOCCTAHOBUTENBHBIX PEaKUUi. METoabl 3JIEKTPOHHOIO
OanaHca ¥ onypeakiuid. 3Ha4eHHe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
nporeccoB B OuoreorneHose. OKHCIUTENBHO-BOCCTAHOBUTENBHEBIE TO-
TEHIMaJbl, CTAaHJAPTHBIN BOJOPOJHBINA 3JEKTpOoLd. YpaBHeHue Hepcra.
DJIEKTPOXUMUYECKUN P CTAaHIAPTHBIX SJIEKTPOJIHBIX MOTEHIIUAJIOB.
BiamMoeiicTBHE METAILIOB C KMCIIOTaMH.




DNEKTPOIN3 pacIulaBOB M PacTBOPOB UIEKTPOJIIUTOB. AHOJAHBIE U
KaTO/IHbIE Npoliecchl. 3akoHbl Papases.

Tema 2. DieKTpoXxMMH4YecKHe YCTPoOicTBa. TEXHOIOIMYECKOe
MCIIOJIb30BAaHUE IEKTPOJIN3A U APYTUX DIEKTPOXUMUYECKUX MPOLIECCOB
U UX JKOJOIMYECKHE HEJOCTAaTKH U IPEUMYILECTBA. DICKTPOXUMHUYE-
CKHE€ YCTPOMCTBA: raJIbBaHUYECKUE IEMEHTBI, aKKYMYJIATOPBI, TOILINB-
HbI€ 3JIEMEHTH! (BOAOPO/HAs PHEPreTHKa). DIEKTPOXUMHUYECKOE HaHe-
CEHUE ITOKPBITHI: IaJIbBAHOIIIACTUKA, TAJIbBAHOCTETUS U J.

Pa3zgen VII Xumus koMiuiekcHbIX coeauHenuii. CTpykTypa Ko-
OpAVHALMOHHBIX cOoeqUHEHUH. OCHOBHBIE IOJIOKEHUSI TEOPUU KOOPAU-
HAIMOHHBIX coenuHeHuil A. Bepuepa. Koopaunanuonsas cBszb. Kom-
IUIEKCOO0pa3oBaTeb U €ro KOOpAMHAMOHHOE yHucio. Jluranasl (Kom-
IUIEKCOHBI) U IEHTaTHOCTh. BHYTpeHHss cdepa, BHEMHssA cdepa, 3apsi
KoMIUIeKCHOro uoHa. Kiaccudukanus komiulekcoB. Jlucconuanus
KOMIIJIEKCOB M MX YCTOMYMBOCTh. BakHelIne HeopraHuueckue u opra-
HUYECKUE KOMIIJIEKCOHBI: BOJA, aMMHBI, KapOOHWJI, [IMAHUMABI, XeJIaThl
Pa3JIMYHBIX THUIOB, LUKINYECKHE KOMIUIEKCOHBI (IIOP(UPHUHBI, XJIOpHU-
HBI, KpayH-3(¢upbl). Baxkneimme npumepsl KOMIUIEKCOOOPa30BaHUS B
OHoornYecKnx 00beKTax: XJopoduiut, remorioduH, Ko-hpepmeHTsI.

2 cemecTp

Pa3zgen VIII Xumus OMOreHHbBIX 3JI€MEHTOB.

16

30

Tema 1. CBoiicTBa OMOreHHbIX MeTaJLJIOB. POJIb METAINIOB B JKH-
BbIX opranusmax: Li, Na, K, Ca, Mg, (koMIOHEHTHI MEeTAJUI0O()EPMEHTOB
- mukpodneMenTsl Fe, Mn, Cu, Mo, Zn, Co, Mn, Al)

16

Tema 2. CBolicTBa OMOTeHHBbIX HEMETAJLJIOB, H MX BaKHeHIIHNX
coequHeHUii. Ponbp HEMeTamIoB B ®KUBBIX OpraHu3Max: opranoressl (C,
H, O, N, P, S, CI, Si). CoiictBa mukposnementos F, Br, I, Se, B.

10

Tema 3. XuMHUYeCKHil COCTAaB )KUBbIX 00beKTOB 3emin. Makpo-
Y MHUKPORJIEMEHTHI B MIPUPOJHOM Cpe/ie U B OpraHu3Me, OMOJIOrHUecKoe
KOHIEHTpupoBaHue. JKu3HeHHO HeoOXoauMbIe (HE3aMEHUMBbIE) 3JIEMEH-
ThI U IPUMECHBIE DJIEMEHTHI

Hroro

48

66




4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOM PABO-

Thl OBYYAIOIIIUXCSI
Tembl 111 ca- H3y4yaembie BOIPOCHI Ko- DopMbl Meroauue- | Dop-
MOCTOATEb- JHYe- | CaMoOCTONA- | CKHe olec- MBI
HOI'0 M3yYeHUS CTBO TeJbHOM nevYeHus OTYeT-
4acoB padoThbI HOCTH
Paznea 1. OcCHOBHBIE XUMHYECKHE 3aK0- | 4 Pabora ¢ Pexomen-  |[[lokman,
Beenenune HbI U OHATUSI XUMUHU. OCHOB- yueOHoM nyemas mu-  pedepar
HbIE ATaIlbl PA3BUTHUS XUMHUH JMTepary- Teparypa
poii u pe-
cypcamu
cetu «MH-
TEPHET
Pasnea II. CrpyKTypa nepuoandecKou 6 Pabora c Pexomen- Jlokman,
ATOMHO- CUCTEMBI: IEPUOIbL, TPYIIIIHI, yueOHO nyemas - pedepat
MOJIEKYJIsSIPHOE | TOATPYMNIbL. « TUIMYHbBIE) JMTEepary- Teparypa,
yueHue. 3JIEMEHTBI, IEPEXOAHBIE dJIE- poi u pe- pecypceel
MEHTBHI. S-,p-, 0-371eMEHTHI. cypcamu Hurepner
JlanTaHon I, aKTHHOUIBI. cetn «HH-
[IposiBiieHUs: IEPUOTUYHOCTH TEpHET»

H3MEHEHHS CBOMCTB dJIEMEH-
TOB CHMOATHOE U3MEHEHUIO
3JIEKTPOHHOTO CTPOEHUS, 1Ha-
roHaJIbHOE CXOACTBO. MeTal-
JIbI 1 HEMETAJJIbI, IIOTCHIINAJIbI
WOHU3AIINH, CPOJICTBO K DJIEK-
TPOHY. DJIEMEHTaPHBIC YaCTHU-
LIbI, 3JIEKTPOH - MIO3UTPOH,
HYKJIOHBI, AP0, NedeKT Mac-
CBbl, I/IEPHBIE CUJIbI IPUTSKE-

HUA U OTTAJIKMBAaHUS, U30TOIIBI.

SBneHue paiuoaKTUBHOCTH,
BHJIBI PaINOAKTHBHOTO pacria-
Ja. XUMUYECKasi CBA3b U MO-
nekyna. Knaccuduxanus xu-
MUueckuXx cBs3eld. KopaneHt-
Has, MOHHAs1, MeTaJNInyecKast
XUMHUYECKUE CBSI3U; MEKMOJIE-
KYJISIpHBIE B3aUMOJECHCTBUS.
OCHOBHBIE XapaKTEPUCTUKHU
XMMHYECKOH CBSI3M U MapameT-
pbI Moniekybl. KoBaneHTHas
cBs3b. CTpOCHHE KOBAJICHT-

10



HBIX MOJIeKYII. [ uOpunuzanus,
OCHOBHBIE (DOPMBI MOJIEKYI.
Teopus crpoenus bytieposa,
OCHOBHBIC BH/JIbI H30MEPUH -
CTPYKTYpHasi U CTEPEOHU30Me-
pus. m,6-/{nacrepeomepusi, or-
THYeckas nzomepus. Monnas
CBSI3b M €€ CBOIMCTBA, CTCIICHD
HWOHHOCTH CBSI3U. MeTtauinye-
CKasl CBsI3b, €€ IPUPOJIa U OCO-
OcuHocTH. JlanbHKE CBSA3U -
MEXMOJICKYJISIPHBIC B3aHMO-
nerictBusa. OpUeHTAllMOHHbIE,
WHIYKIIMOHHBIE, JUCTIEPCUOH-
HbIE B3aumoiercTBusl. JJoHOp-
HO-aKIETITOPHBIC B3aUMO/ICH-
CTBUS (BOJAOPOJIHBIC CBS3H).

Paznean 111.
Knaccudpuka-
M U CBOJi-
CTBA OCHOB-
HBIX XHMHYe-
CKHX BEIIECTB.

Hewmeramnsl u metamisl. Heop-
TFaHUYECKHUE U OPTaHUYECKUe
COEIMHEHMS. DJIEMEHTOOpra-
HU4eckue coennHenus. Kom-
IUIEKCHbIE coequHeHus. CBOM-
CTBa COEJJUHEHUH B 3aBUCUMO-
CTH OT IPUPOJIBI XUMUUECKUX
cBs3eil. KucnoTHbie, OCHOBHBIE
1 aMm(pOTEepHbIE COETUHEHUSI.
IIpocTsle U cOXKHBIE Benie-
ctBa. Comu. Knaccuduxanus,
HOMEHKJIaTypa, METO/IbI MOJTY-
YEHMsI, OCHOBHBIE CBOMCTBA.
Oxcunsl. Knaccudukarus,
HOMEHKJIaTypa, METO/IbI MOJTY-
YEHMsI, OCHOBHBIE CBOMCTBA.
I'unpoxcunpl. Knaccuguka-
11151, HOMEHKJIaTypa, METO bl
MOJy4YEeHUS, OCHOBHBIE CBOM-
ctBa. Kucnotsl. Knaccuduxa-
1M, HOMEHKJIaTypa, METOIbI
MIOJIy4€HUs, OCHOBHBIE CBOM-
CTBa.

PabGota ¢
yueOHOM
JMTEpary-
pou u pe-
cypcamu
cetu «MH-
TEpHET»

Pexomen-
Jnyemas Jiv-
Teparypa
pecypcebl
HNuTepuer

Jloknan,
pedepar

Pazgen IV Oc-
HOBBI XUMUYe-
CKOH TepMo-
JMHAMHUKH,
KHHETUKA XU-

OCHOBBI XMUMHUYECKOH TEPMO-
muHaMuku. Kiaccuduxanus
XUMUYECKUX PEAKLUN, 3aK0-
HOMEPHOCTH X OCYHIECTBIIE-
Hus. TepMoIMHAMUYECKOE

Pabota c
yueOHOM
JaUTEpary-
poii u pe-
cypcamu

Pexomen-
nyemas Jiv-
Teparypa,
pecypceel

Jlokman,
pedepar

11



MHYECKHX
MPOLECCOB

paBHOBECHE, TAPaMETPBI TEP-
MOJIMHaMUKH ONPEIEIIAIOINe
COCTOSIHME CUCTEMBI. DHTallb-
IIUs1, IEPBBIM 3aKOH TEPMOJIH-
HaMUKH. DK30TePMUYECKUE U
SHAOTEPMHUUYECKUE MTPOLIECCHI.
3akoH ['ecca, crangapTHbIe
SHTAJILIIUK 00pa30BaHUs Be-
1iecTBa. DHTPOIHNS, BTOPOI
3aK0OH TepMoauHaMuKku. CBO-
0oHas sHEpTUs (FHEPTHs
I'u606ca). DHepreTuka XuMmuye-
CKHUX MPOIIECCOB. Y CIOBUS ca-
MOTMPOHU3BOJIBHOTO OCYIIIECTB-
JICHUS] XUMUYECKUX MpoLec-
co. [loTeHnnanbHbIe TOBEPX-
HOCTHU XMMHUYECKUX PEaKIIHid,
KoopauHaThl peakuuii. Cko-
POCTh XUMHYECKON PEAKIIUH,
€€ 3aBUCUMOCTb OT Pa3IN4HbIX
(haKkTOpOB, METO/IBI €€ PEryIH-
poBaHusA. 3aKOH ACHCTBYIOLIUX
Mmacc. KoHncranTa ckopoctu
peakuuu. Kunetuueckoe ypas-
HeHue peakuuu. Monekyisp-
HOCTb U IOPSAZIOK peaKlnu.
Bnusinue Temnepatypsl Ha
CKopocTH peakuui. Temnepa-
TYpHBIH K03 PULIMEHT peak-
uuil. [onarue 06 3¢ pexTus-
HOM COYJapeHHU. DHEPrus ak-
THUBALIMH, TUCIIEPCUOHHOE pac-
IIpeIeJICHNE YacTHUIL 110 DHEP-
TUH, ypaBHEHHUE AppeHuyca.
Karanutrnueckue mponeccsl.
I'ereporeHHbie U TOMOTE€HHBIE
KaTaJu3aTopbl U KaTaJuTHye-
ckue cucreMsl. Posb kaTanusa-
TOpPOB B OMOJIOTMYECKHX MPO-
1eccax, Ipupo/ie ¥ TEXHOJIO-
ruu. [Tonstre o pepmenTax.
OO6partumeble 1 HEOOpaTUMBbIE
IIPOLIECCHI. XMMHUUYECKOE PaB-
HOBECHE, €ro KHHETUYECKUE U
TEPMOJUHAMUYECKHE YCIIOBUSI.

cetu «H-
TEPHET

HNurtepHer

12



[punnun Jle-lllatense. Kone-
OaTenbHBIC PEaKIUH.

Paznen V. Pac-
TBOPBI: MPO-
11eCChI, 0CYy-
HIeCTBJIIEMbIE
B pacTBOpax

Bopna - ocHOBHOI pacTBOpHU-
Tenb B mpupoje. Cocras, Jek-
TPOHHOE M IPOCTPAHCTBEHHOE
CTpOeHHE BOJbl. BomopoaHbie
CBSI3M U aCCOLIMAIUS MOJIEKYJI
BOJIbI B )KMJIKOM U TBEPJOM
COCTOSTHUHM. AHOMaNUu Hu3u-
YECKHUX CBOMCTB BOJbI. Poib
BOJIBI JIJISl )KHUBBIX CHCTEM.
Hcrunnble pactBopbl. Mexa-
HHU3MBI pacTBOpeHus. Termro-
BOH 3eKT mporecca pacTBo-
penusi. CriocoObl BIpaKeHHUS
KOHIIEHTpAIUi B pacTBOpaXx.
Brnusinue Temnepatypsl Ha
PacTBOPUMOCTD TBEP/BIX Be-
miect. duddysus. Ocmoc.
3akonsl Payms, Bant-T'odda.
3navyenne nuddy3un u ocmoca
B OmoreorneHnose. TexHuueckne
Y DKOJIOTHYECKHE MTPUMEHEHHSI
ocMoca. PactBopumocTs razon
B BoJie. 3akoH ['eHpwu, nucco-
[MaIus, peakllui HOHHOTO 00-
MeHa. Teopus sneKTpouTHye-
ckoit aucconmanuu C. Appe-
Huyca. U3oToHnueckue ko3¢-
¢unmenTsl. PacTBOPHI AieK-

TPOJIUTOB. KaTtnoHs! 1 aHHOHBI.

Crenens nucconuanuu. Cuib-
HBIE U CITa0BIC ANEKTPOIIUTHI.
Koncranra nucconumanuu. 3a-
KOH pazbaBnenus OcTBaib/Ia.
Koaddurmentsr aktuBHOCTH
noHoB. KoHCTaHTEI [ucconua-
MM KUCJIOT, OcHOBaHuil. [Ipo-
W3BEJICHUE PACTBOPUMOCTH
cosieil. Teopust KUCIIOT U OCHO-
Banuil bpencrena-Jloypu;
anpoOTOHHAs TEOPHSI KUCIIOT U
ocHOBaHui1 JIprouca.

Bopa kax anexkrponut. Kon-

Pabora ¢
yueOHOMU
JTUTEpaTy-
poii u pe-
cypcaMu
cetu «MH-
TEpHET»

Pexomen-
Jyemast Jin-
Teparypa,
pecypceel
Nurtepuer

Jloknan,
pedepar

13



LIEHTPALUs HOHOB I'MIPOKCO-
HUS U TUAPOKCHI-aHHUOHOB.
HNonHoe npousseneHue BOABL.
Bonoponnsrii mokasarens, pH.
Onpenenenne KUCIOTHOCTH U
OCHOBHOCTH pacTBOpoB. by-
¢bepHble pacTBOpbl. KucinotHo-
OCHOBHOI TOM€OCTa3 B Opra-
Hu3Me. OCHOBHBIE PEaKIIMU B
pacTBopax JIEKTPOJIUTOB.
HNoHnHo-MOneKynspHbIe ypas-
HEHHUs peakuui. I'maponus.
Koncranra rugponusa. Cme-
LICHWE PaBHOBECHS IIPU T~
poause.

Pasznen VI
JIEeKTPOXH-
Must

OKuCIINTEIIFHO-
BOCCTaHOBUTEJIBHBIC MPOIIEC-
cbl. TUIHMYHBIE OKUCIIMTEIN U
BOCCTAHOBUTEH, OKHCIUTEb-
HO-BOCCTaHOBUTECIIbHAS IBOM-
CTBEHHOCTH (aM()OTEPHOCTB).
3HaYeHNE OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX MPOIIEC-
coB B OnoreoreHose. OKuCIu-
TEIbHO-BOCCTAHOBUTEIHHEIC
MOTEHIMAJbI, CTAHAAPTHBIN
BOJIOPOJIHBIN DJIEKTPO. Y paB-
Henue Hepcra. Dnekrpoxumu-
YECKUM Pl CTAaHAAPTHBIX
AJIEKTPOJIHBIX MMOTEHIINAJIOB.
BzanMmoeiicTBHE METAIIOB C
KHUCJIOTaMHU. DJIEKTPOJIH3 pac-
IIJITABOB U PACTBOPOB AJIEKTPO-
JINTOB. AHOIHEIC U KATOIHBIC
npoiieccol. 3akoHbl Dapazes.
DIEKTPOXUMHUYECKHE YCTPOU-
CTBa: raJlbBAaHMYECKUE DJIEMECH-
TBI, aKKYMYJISITOPBI, TOTIJTUB-
HBIE DJIEMEHTHI (BOJIOPOTHAS
AHEPTETHKA). DIEKTPOXUMHUYE-
CKO€ HAaHECEHHUE MOKPBITHII:
raJlbBaHOILIACTHKA, raJIbBaHO-
CTErus  Jp.

Pa6ota c
yueOHO
IUTepaTy-
poii u pe-
cypcamu
ceru «UH-
TEePHET»

PexomeH-
Jyemast Jin-
TepaTypa,
pecypcbl
HNurtepHer

Jlokman,
pedepar
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Pazpnean VII. CTpyKTypa KOOpIUHAIIMOHHBIX | 8 Pabora c Pexomen-  [lokman,
Xumus Kom- coequHeHnil. OCHOBHBIE 110- yueOHOI nyemas mu-  pedepar
IUIEKCHBIX CO- | JIO)KEHUS TEOPUHU KOOPAUHA- JUTEpaTy- Teparypa,
eMHeHU LIMOHHBIX COEIMHEHUN A. poii u pe- pecypcesl

Bepnepa. Koopannanuonnas cypcamu Nurtepuer

cBs13b. KoMriekcoobpaszoBa- cetu «n-

TeJb U €r0 KOOPIUHAIIMOHHOE TEpPHET»

yucio. Jluranae! (KOMIIIEKCo-

HBI) U JICHTaTHOCTh. BHYTpeH-

Hsis cepa, BHEHIHAA cdepa,

3apsiJ] KOMIUIEKCHOTO MOHA.

Knaccudukanms KOMIJIEKCOB.

Jlucconuaius KOMILIEKCOB U

UX YCTOMYMBOCTh. Baxknenume

MIpUMEPBI KOMITJIEKCO00pa3o-

BaHUA B OMOJOTUYECKHUX 00b-

eKTax: XJI0po(uILI, reMorio-

6uH, Ko-hepmeHTHI
Paznea VIII CBolicTBa OMOreHHBIX HEME- 28 Pabora ¢ Pexomen-  |[lokman,
Xumus 0mno- TaJUIOB, U UX BaXKHEUIIUX CO- yueOHoM nyemas - pedepar
TeHHBIX 3JIe- eMHeHUI. Poib HEMETAIIIOB B JIATEPATY- Teparypa,
MEHTOB. KUBBIX OpraHU3Max: OpraHo- poii u pe- pecypcbl

reusl (C, H, O, N, P, S, CI, Si). cypcamu WNuTepuer

CaolicTBa MUKpO271€MEHTOB F, cetu «n-

Br, I, Se, B. CoiicTBa Ono- TEPHET

TeHHBIX MeTasioB. Ponb me-

TaJJIOB B )KMBBIX OPTaHU3MAX:

Li, Na, K, Ca, Mg, (koMnoHeH-

ThI METANIOPEPMEHTOB - MUK-

poanementsl Fe, Mn, Cu, Mo,

Zn, Co, Mn, Al)
Hroro 78

5. ®OH/I OIIEHOYHBIX CPEJICTB JJI51 TPOBEJAEHMS TEKYIIEN U IPOME-
"KYTOUHOMN ATTECTAIIAM 1O JUCIHUATIINHE

5.1. IlepeyeHb KOMIIETEHI M ¢ yKa3aHHEM 3TanoB UX (JOPMHUPOBAHNS B IIpoIecce OCBOCHUS

o0pa3oBaTe/IbHOI NPOrpaMMBbl

KO}I H HAUMCHOBAHHUEC KOMIICTCHIINHU

Jtanbl GopMHUPOBAHUS
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OIIK-6 CrocoOGeH HCIoNb30BaTh B MPO-
(ecCHOHANBPHON  JEATEIBHOCTH  OCHOBHBIC
3aKOHBl (DM3UKH, XMMHH, HayK O 3emiie U
OWOJIOTUH, IPUMEHSTh METOJIbl MaTeMaTH4e-
CKOTO aHaJli3a W MOJICIIMPOBaHMsI, TEOPETH-
YeCKUX W SKCIEPUMEHTAIBLHBIX HCCIIE0Ba-
HUI, IprOOpeTaTh HOBbIE MATEMATUUECKUE U
CCTCCTBCHHOHAYYHBIC  3HAHUS, HCIOJIb3Ys
COBpPEMEHHBIC 00pa3oBaTeNbHbIC U HHPOpMa-
ITMOHHBIC TEXHOJIOT'UU

1.PaboTa Ha y4eOHBIX 3aHATHAX (JIeKIuH, 1abopa-

TOPHBIE 3aHITHSL)

Paznensr [ -VIII

2.CamocTosiTenbHas paboTa (oMalIHue 3aJ1aHus,

HanucaHus pedepaToB)

Paznensr [ -VIII

OIIK-8 Cnoco0eH MCHoOIb30BaTh METO-
el cOopa, 00OpabOTKH, cCHCTEMaTH3allud |
MIPEJCTAaBICHUS IIOJIEBOM M J1aOOpaTOPHOM
nHpOpMAINY, TPUMEHATH HABBIKUA PAOOTHI C
COBPEMEHHBIM O00OPY/ZOBaHUEM, aHAJIH3U-
POBaTh NOJTYYEHHBIE PE3YIbTATHI

1.PaboTa Ha yuyeOHBIX 3aHATUAX (JEKIIHUH, JIabopa-

TOPHBIE 3aHITHS)

Paznensr [ -VIII

2.CamocTosiTennbHas paboTa (IoMalrHue 3aJ1aHus,

Harnucanus pedeparon)

Paznensr [ -VIII

5.2.0nucanue moka3arelieil M KpUTepHeB OLIEHNBAHUSI KOMIIETEHIMH HA Pa3JIM4YHBIX 3Tanax
uX (popMupoBaHUs, ONKCAHNE KA OLleHUBAHUS

One- YpoBeHb Oran Onucanue Kpurepun [kana
HuBae- | chopMmu- 5 OLICHUBAHHMS
dbopmupoBa- ToKa3aTesen OIICHUBAHUS
MBbIE poBaH-
HUS
KOMIIE- | HOCTH
TEHLUU
OIIK-6 | IToporo- 3uamo: Texymuii KOHTPOJIb [lIxana
BBII - OCHOBHBIE KOH- | YCBOCHHMSI 3HAHHI Ha OLIEHUBaHMS
eI ¥ METONBL, | 0oCHOBE OLIEHKH YCTHO- | OIIpOCa,
Pa6ora  ma | COBPEMCHHBIC IO OTBETA B TIPOIIECCE ITkana
HamnpaBjiIeHUs Ma-
y4eOHBIX 3a- OIIpoca WIU TECTUPO- OLICHUBAHUS
TEMaTUKH, (QU3UKH,
HATHAX (€K~ | ypvmu 1 HayK o BaHUs, HA OCHOBC TECTUPOBaA-
uuu, nabopa- | 3emse, akTyansHble | OLCHKH TOKIANa, mpe- | HUA,
TOpHBIC  3a- | IpobJemMbl OuoJo- | 3€HTALMHU, HA OCHOBE [Ixama
HATHS) I'MYCCKUMX HayK U | 3al0UThI BEIIOJHCHHBIX | OLCHU-
Brimonuenue | HEPCHCKTHBBI 1ab0paToOpHBIX paboT BaHUs J0-
MEXIUCLIUTIITNHAP-
JIOMAIITHUX et P KJazna
. HBIX  HCCIEI0Ba- [lxana
SANAHMA M| .
T.J. OLICHUBAHUS
-0a30BbIE TEPMUHBI BBITIOJTHE-
U TIOHATHS B 00ja- HUsI 1a00-
CTH XHMUH, paTopHOU

16



-OCHOBHBIC 3aKOHBI
XUMUU,;

Ymemos:
-HCIIOTh30BaTh
HaBBIKM  J1abopa-
TOpPHOU pPabOTBI W
METOIbI

busukw,

XHMUH,
MaTeMa-
THYECKOTO  MOJe-
JUPOBAHUS WU Ma-
TEeMaTHUYEeCKOH CTa-
TUCTUKHU B Tpodec-
CUOHAJIBHOH  fmes-
TEJIHLHOCTH
-IIPUMEHSTh XHUMH-
YyeCKHe 3HaHHSI B
yuyeOHOW u  Tpo-
(heccuoHaIbHOM
JIEATEIbHOCTH;
Bnaoemo:

- METOJaMU CTaTH-
CTHUYECKOI0  Olle-
HUBaHUA U TPO-
BEpKHU THUIIOTE3,
MIPOTHO3HPOBAHUS
NEpCICKTUB U CO-
[UATBHBIX TOCIE-
CTBHH CBO€H TMpo-
(heccuoHanbHOM
JeSATEIILHOCTH;

- OCHOBHBIMH MC-

Togamu  Oe3omac-
HOW paboThl C Be-
IIECTBOM

paboThI
Hlxana
OLICHUBAHMUSI
Hpe3eHTa-
1012071

IIponsu-
HYTBII

Pabora  Ha
yueOHBIX 3a-
HATUAX (JIeK-
uu, Jabopa-
TOpHBIE

HATHS)

CamocTos-

3a-

TelbHAsT pa-
oora

3namo.

-0a30BbIE U COBpe-
MEHHBIC TIPEJICTaB-
JIeHus B o0JjlacTu
XHMHH, OCHOBHEIE
3aKOHBI XUMHUH,;

- OCHOBHBIE COBpeE-
MEHHBIE HarpaBlie-
HUS pa3BUTUS XU-
MHH

Ymemn:

- IPUMCHATHL XH-
MHYCCKHE 3HAHUA B

Texymuii KOHTPOJIb
YCBOCHHMS 3HAHUU HA
OCHOBE OIIEHKH YCTHO-
ro OTBETA B MPOIECCE
ONpoca I TECTHPO-
BaHUs, HA OCHOBE
OLIEHKH JT0KJaja, Ipe-
3eHTaluHu, pedepara, Ha
OCHOBE 3alIUTHI BbI-
TTOJTHEHHBIX J1abopa-
TOPHBIX paboT

IIIxana
OIICHUBAHUS
ompoca,
Ixana
OIICHUBAHUS
TECTUPOBA-
HMUA,
IIxana
OILICHUBaHUS
JOKJIaga
Ixana
OIICHUBAaHUS

BBITTIOJIHEC-
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ydeOHOH ®  TIpo- HUs J1a00-
(bGCCHOHaHBHOﬁ paTopHoﬁ
NEeSATETbHOCTH; paBGoTHI
MIPOBOJUTH DKCIIe- Mkana
pUMEHTAJIbHBIE
pa3paboTku ¢ mpu- OHCHUBAHHA
MEHEHHEM  XHMH- IpC3CHTA-
YECKHUX METOJIOB; 101701
- co3JaBaTh MOJIe-
JM W PEaTU30BbI-
BaTh  TEOpETHYE-
CKHE€ U DJKCIIepH-
MEHTAJIbHBIE  HC-
CICIOBaHMS  JUIS
pereHus 3a/1a4
npodeccroHalb-
HOH JESTEIBHOCTH
Bnaoems:
-CpeJICTBAaMH CaMO-
CTOSITEJIBHOTO  JIO-
CTH)KEHUS Hay4dHO-
ro pe3yibTaTa.
[Toporo- 3namo: Tekymuii KOHTPOJIb [Tkana
BBII - 00 OCHOBHBIX TH- | YCBOCHHSI 3HAHHI Ha OLICHUBAHUS
Max OAKCIEAWIIMOH- | OCHOBE OIEHKH YCTHO- ompoca,
HOTO M J1abopaTop- | ro OTBETA B MPOIECCe [Ixana
HOTO 00OpyIOBa- | ONMPOCa WIH TECTUPO- OIICHUBAHUS
HUsS, YCIIOBUH €ro | BaHHS, HA OCHOBE TECTHUpPOBa-
CONiep’KaHusi U pa- | OLEHKHU JAOKIaja, Ipe- HUS,
OOTHI C HUM, C y4e- | 3eHTaI[ii, HA OCHOBE [Tkana
Pabora  ma | ;o\ TpeOOBaHUI | 3alIUTHI BHIMIOJTHCHHBIX | OIICHUBAHHUS
YIEOHBIX 33~ | Gyonrykn 1abopaToOpHBIX PaboT JOKJIaz1a
HATHIX Yuems: [Tkana
(ekuum, - | aHAJIN3UPOBAThH OLICHUBAHMS
OITK-8 GoparopHsle | KPUTUYECKHU BBITIOJTHE-
3aHSITHS) OLEHMBATh  PasBH- HHs 160~
Brimmonuengue | THEC HAYYHBIX UJICH, paTOpHOﬁ
JOMAIITHIX Ha OCHOBE HMEI0- paGoTE
sanammii | WXCA PeCypeos, S
-COCTaBIIATh IlJIa-
T.A. HBI, OLICHUBAHUA
- pemiath MOCTaB- Mpe3eHTa-
JICHHBIC 3a]1a4, uu

- BBIOMpaTh MeTo-
JIMYECKUE TIPHEMBI

Bnaoems:

- HaBbIKAMH HC-
MOJIb30BaHUS  CO-
BpPEMEHHOTo  000-
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pyIOBaHUS B TOJIE-
BBIX W JIabopaTop-
HBIX YCIIOBHSIX,

-CIIOCOOHOCTHIO

IPaMOTHO OOOCHO-
BaTb  IIOCTaBJIEH-
HBIE 3aJ]a4d B KOH-

TEKCTC COBPEMCH-

HOTO  COCTOSIHHUSI
npoOJemMbl,  CHO-
COOHOCTBIO uc-

MOJIb30BaTh Mare-
MaTHUYECKHEe METO-
bl OLICHUBAHHUS
rumnoTe3, 00padoT-
KH  JKCIIEpUMEH-
TalbHBIX JIAHHBIX,
MaTEeMaTHIECKOTO
MOJICITUPOBAHUS

OHMOJIOTUYECKUX

MPOIIECCOB U aJleK-
BaTHO OILICHUTH JI0-
CTOBEPHOCTH u
3HAYUMOCTh IOy~
YEHHBIX pe3yJbTa-
TOB, TIPEJCTABHUTH
X B  IIMPOKOH

AyaAUTOPUN U BECTU

JIMCKYCCHIO.
[Iponsu- 3namop: Tekymuii KOHTPOJIb [Ixamna
HYTBIN -Makpo- M MHKpO- | YCBOCHHS 3HAaHUH Ha OLICHUBAHUs
>leMeHThl B mpu- | OCHOBC OLCHKH yCTHO- ormpoca,
. r'o OTBETA B MPOLIECCE
pOIHOU cpene U B [Tkana
PaGora  Ha p ompoca UM TECTUPO-
e 30 OpraHH3Me, GHOMO- | oo s ocroBe OLICHUBA-
THYECKOe  KOHLEH- | oriexu OKIANA, Tpe- HUS,
HATHAX TpUPOBaHUC. Kus- 3€HTaIluU, pe(l)epa”[a, Ha IIxana
(TeKLUH, 1a- | yeppo HEOOXOM- | OCHOBE 3aIlUTHI BbI- OIICHUBAHHUS
60pa-TOpHBIE | 16 (He3aMeHu- | TTOTHCHHBIX j1abopa- JOKIIaa
3aHA-THSA) Mble) smeMeHTs n | TOPHPIX pabor kana
Camocros- NpUMECHBIE  DJIe- OLICHUBAHUS
TCIBHAA  PA~ | \reyThr BBITIOJTHE-
Gora Ymemn: HHA 1a00-
- TPOBOAUTH 1a00- paTopHoi
paTopHBIE  MCCIe- paBoThI
IOBaHUs, COOJIO- kana

Jasg IpaBujia TCX-
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HHKA  0e30macHo-
CTH,

-opopmisaTe  pe-
3y/IbTaThl  HAOJIO-
IIeHUUA B BuUIe Tao-

M1, rpaduKoB,
cxXem;
-OCYILECTBIIATh

MOMCK M  aHaJIU3
Hay4yHOH  mH(pOP-
Maluu 10 aKTy-
aIbHBIM BOIIPOCAM
COBPEMEHHON  XU-
MUHU.

Bnaoemw:

-IPaKTHYECKUMHU
HaBBIKAMU XUMHU-
YECKHUX MCCIIe0-
BaHUM, HABBEIKAMH,
HEe00XOIUMBIMHA
JUIsL OCBOCHHUS TE€O-
PETUYECKHX OCHOB
Y METOJIOB XUMHH;
-METOJJaMH Opra-
HU3aLUU TPYAA B
XO0JI€ SKCIEPUMEH-
TaJbHON pabOTHI;
-HaBbIKaMH Opra-
HU3allUU U TIpOBe-
JIEHUS] OCHOBHBIX
XUMHAYECKHUX OIBI-
TOB U Halm0/1e-
HU;

-HaBbIKaMH cOopa
Hay4yHOU nHpOp-
MalliH, e aHaJIn3a,
000011eHUs U
MIPEJCTABICHUS B
BHJIE pedepara,
Hay4YHOU CTaTbU U
KBaJIU(PHUKAITMOH-
HOM pabOTHI.

OLICHUBAHHUS
Ipe3eHTa-
U

TemaTuka J1abopaTopHbIX padoT
1. DkcrepuMeHTaNbHBIE JOKa3aTeIbCTBA CIOXKHOTO CTpoeHuUs atoma. DoTorddexT, KaToaHbIe JTy-

5.3. TunoBbie KOHTPOJIbHBbIE 32JaHUS WJIH HHbIEe MATEPHAJIbI, HE00X0AMMBbIE /11 OLIEHKH 3Ha-
HUIi, YMeHHUIi, HABBIKOB H (HJIH) ONBITA AeSITEILHOCTH, XapAKTEePU3YIOIIMX 3Tanbl (OPMHUPO-
BaHHUSI KOMIICTEHIIUI B polecce 0CBOCHNs 00pa3oBaTeIbHOM NPOrPaMMbl

4y, siBJICHUE pannoakTuBHOCTH. OnbITH J. Pesepdopaa, mianerapras monaens atoma. Kopryc-
KYJIIPHO-BOJTHOBOU Jyanu3Mm. Y paBHeHue [InaHka.
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10.

11.

12.

13.

14.

15.

16.

17.

IIposiBneHus NEPUOJUUHOCTH U3MEHEHHSI CBOICTB AJIEMEHTOB CUMOATHOE N3MEHEHHIO JJIEK-
TPOHHOT'O CTPOCHMS, IUArOHAIIBHOE CXOACTBO. MeTaulbl U HEMETAJLIbI, IOTEHIUAJIbl HOHU3a-
LU, CPOJICTBO K BJIEKTPOHY, JJIEKTPOOTPULIATEIILHOCTD MIEMEHTOB, aTOMHBIE U HOHHBIE PAaInY-
Ccbl. ['paHuIIbl IEPUOANYECKOM CUCTEMBL. DJIEMEHTAPHBIE YaCTHIIbI, 3JIEKTPOH - [IO3UTPOH, HYK-
JIOHBI.

MeTto/ BaJIEHTHBIX CBSA3€H, METOJ] MOJIEKYJISIpHBIX opoutanei. Jlenokanuzanus ceszeil. Ctpoe-
HHUC KHMCJIOpOJa U a30Ta, pa3jinius UX MNOBCACHUS B IPUPOAC U B JKMBBIX CUCTECMaAX.

Kucnotel. Knaccudukarusi, HOMEHKIIATypa, METO/IbI TOTyYSHUs, OCHOBHBIC CBOMCTBA
I'unpokeuasl. Knaccudukanus, HOMEHKIaTypa, METO/IbI MOTY4YeHUsI, OCHOBHbIE CBOWCTBA
Conu. Knaccudukanus, HOMEHKIIaTypa, METObI MOJTY4YEeHHs, OCHOBHbIE CBOMCTBA
Oxcuppl. Knaccudukanus, HOMEHKIaTypa, METO/bI TOTY4€HHUs, OCHOBHBIE CBOMNCTBA

DK30TepMUYECKUE U SHI0TEPMUUECKUE IIPOIiecchl. 3aKoH 'ecca, cTraHIapTHBIE SHTAIBIINHN 00pa-
30BaHUsl BEIIECCTBA

Bnusinue reMnepatypbl Ha CKOpocTd peakiuid. TemnepaTypHsiid Ko3hdunuenT peakiuid. [Tons-
THe 00 3P PEKTUBHOM COyTapEeHUN. DHEPTUs aKTHBALUH, JUCIIEPCHOHHOE paclpeieieHue Ja-
CTHIL 10 SHEPTHUH, ypaBHEHHE AppeHunyca. PeakinoHHas criocOOHOCTh BEIIECTB

PacTBopuMoOCTh TBEpBIX BelleCcTB B BoJe. HachlllieHHbIE, KOHLIEHTPUPOBAaHHbIE, pa30aBIeHHBIE,
nepechliieHHbIe pacTBOphl. CriocoOb! BbIpaXkeHUs KOHIIEHTpaluii B pacTBopax. BiusHue temne-
paTypsl Ha paCTBOPUMOCTb TBEPJIBIX BEILIECTB

Omnpenenenue KUCIOTHOCTH U OCHOBHOCTH pacTBOPOB. PoJib ¥ MPUHIMIIBI IEHCTBUS UHIUKATO-
poB. PoJib KHCIOTHOCTH U OCHOBHOCTH B OMOJIOTMYECKUX CpelaX, OpraHax >KUBbIX OPraHU3MOB,
noyBax. bygepunsie pacTBopsl. Kucio0THO-0CHOBHOM roMeocTas B OpraHu3Me

OKHUCIIHTEILHO-BOCCTAHOBHUTCILHEIE pCaKkuuu. 3HaYeHNE OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIX
ITPpOLICCCOB B 6I/IOFGOH€HO3€.

DNEeKTPOXMMUYECKHE YCTPOUCTBA: TaIbBAHUYECKHE DJIEMEHTBI, aKKYMYJISTOPEI, (BOJOPOIHAS
SHEPreTHKa).

Baxnelimme HeopraHm4ecKre 1 OpraHun4eCcKrue KOMIUIEKCHI MKOMIUIEKCOHBI: BOJA, aMUHBI, Kap-
OOHWII, IIMaHUIBI, XEJIaThl PA3JIMYHbIX TUIIOB, IUKJINYECKHE KOMIUIEKCOHBI (OPGUPHHBIL, XJIOpHU-

HBI, KpayH-2(HUPHI).

Ponb Metannos B xkuBbix opranusmax: Li, Na, K, Ca, Mg, (koMIIOHEHTbI MeTaNTIOQEPMEHTOB -
MukpossieMenTsl Fe, Mn, Cu, Mo, Zn, Co, Mn, Al

Ponp HemerannoB B xuBbIX opranusmax: opranorensl (C, H, O, N, P, S, CI, Si). CBoiicTBa MUK-
poanemenToB F, Br, 1, Se, B.

MaKpo- U MHUKPOJ3JICMCHTEHI B HpHpOI[HOﬁ Cpeac u B OpraHusme, OHOJIOTHYECKOE KOHIOCHTPUPO-
BaHHC.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

Bonpocsl 1J1s1 TEKy1Iero KOHTPOJIs U CAMOKOHTPOJIsI 3HAHUH CTYICHTOB
CrexroMeTpUUeCcKHe 3aKOHbI XUMUH. B3auMOCBS3b MacChl M SJHEPTUU. Y paBHEHHE DHHIITEH-
Ha.

KBaHTOBOMEXaHMYECKHUE NIPEACTABICHUS O CTPOCHUH aToma. Y pasHeHue llpenunrepa. ['panu-
(bl IEPUOJIUYECKON CUCTEMBI. METOI MOJIEKYIISIPHBIX OpOUTasel, TMHEHHbIE KOMOMHAIIMH MO-
JEKYJISIPHBIX opOuTaneil. DIeKTPOHHBIE KOH(PUTYpaluy MOJIEKYI U HOHOB.

Knaccudukanus 1 HOMEHKIIaTypa OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COCIMHEHHH, UX OCHOB-
HbIE CBOKCTBA U METOJIbI ITOJTYYEHHS.

3akoH ['ecca, TepMOXHUMHYECKUE YPABHEHHUS.

[Tonsitue 00 >pdexkTuBHOM coydapeHuu. DHeprus aKTUBALMU, IUCIEPCUOHHOE paclpe/iesieHue
YacTHIl 110 PHEPTUU, ypaBHEHHE AppeHuyca.

CKOpOCTbh XMMHUYECKHUX peaKIiil, KOHCTAHTBI CKOPOCTH.

Karanurnueckue npoiieccel, KaTajin3 B OMOJIOTHHU.

ArperatHoe COCTOSHUE BEILLECTBA, JUCIIEPCHOCTh, TOMOT€HHOCTh, IOBEPXHOCTHOE HATSKEHHUE.
Bunel nucnepeuii, aucneprupoBaHue, arperaiys, 3JHeprus JUCIIEPCUOHHOTO COCTOSIHHUSL.

CopOuust. Buabl copOruu: agcopOrus, abcopOius, xemocopOus. AcopOIus u ee poJib B IIpH-
poOJie ¥ TEXHOJOTHUAX, TUIUYHBIC aCOPOCHTHI MX CTPOCHHE M IMPHMEHEHHE. MexaHU3Mbl aji-
copOtmu.

Boga u ee MOJICKYJIAPHOC CTPOCHHUC. AnoManbHEBIC CBOICTBA BOJbI.

CBolicTBa pacTBOPOB. I[ereCCI/IH TEMIICPATYP IJIABJICHUA PACTBOPOB, IMOBBIIICHHUE TCMIICPATYP
KHIICHUA paCTBOPOB.

Bnusnaue temneparypbl Ha paCTBOPUMOCTD TBEPABIX BELIECTB.
DEeKTPONIN3 paciyiaBOB U PACTBOPOB AJIEKTPOIUTOB. AHOJHBIE U KATOIHBIE ITPOLIECCHI.

Makpo- U MHUKpPODJIEMEHTHI B CPE/Ie U B OpraHU3Me, OMOJIOTHYECKOe KOHIICHTpUupoBaHue. Kuz-
HEHHO HE0O0XO0MMbIe (HE3aMEHUMBIE) DIIEMEHTHI U IPUMECHBIC 2JIEMEHTHI.

XapaKTepI/ICTI/IKa MICJIOYHBIX U MICITOYHO3EMCIBbHBIX MCTAJLJIOB laulla MOATPYyIIII.

CaoiicTBa HeMeTaIoB. Polb HeMeTaIoB B JKUBBIX opranu3max: opranorens! (C, H, O, N, P, S,
CI, Si). CpoiictBa MmukpodiementoB F, Br, I, Se, B.

XapaKTCpI/ICTI/IKa snementoB V B TpYHUIIbL. du3nuecKkue U XUMHUYECKHUE CBOﬁCTBa, MOJIy4CHHUC.
CBolicTBa OKCHJIOB U THAPOKCHUAOB BaHAAW B PA3JIMYHBIX CTCIICHAX OKUCIICHUA.

061_[18.51 XapaKTCpUCTUKA 3JICMCHTOB VIBr PpYUIIbI. H3MmeHeHue CBOMCTB MMPOCTHIX BCUICCTB HA OC-
HOBC CTPOCHHA aTOMOB. N3meHenne cTaOMIBHOCTH BBICIIIEH CTCIICHH OKUCICHHUS. HpI/IMepBI.

Xpom. OcoOEeHHOCTH CTPOEHUSI aToMa, BO3MOKHBIE CTereHn okucieHus. [Ipupoansie coeanne-
Hus, noiaydeHue. Puznyeckre 1 XMUMHUYECKHE CBOMCTBA IPOCTOro BeuiecTBa. OKCUIBI U THAPOK-
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cunasl xpoma (11, 11,V1). Tlonyuenue, puzndeckne 1 XUMHUIECKHUE CBOMCTBA.

21. O6mras xapakrtepuctuka 31emMeHToB VIIB rpynmbel. OcCOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS H
M3MEHEHUSI XapaKTEPUCTHK N30JIUPOBAHHBIX aTOMOB. BO3MOKHBIE CTETIEHH OKUCIICHUSI.

22. 3aKOHOMEPHOCTH HM3MEHEHHUS (HU3MUYCCKUX M XUMHUYECKUX CBOWCTB TMPOCTHIX BemiecTB d-
anemenToB VI rpynmnsl. [IpupogHbie coequHeHus, Cioco0bl MOYUYeHUs METAIIJIOB.

23. XUMHYECKHE CBOMCTBA OKCHJI0B U THAPOKCHUJIOB Mapralia, TCXHEIUA U pCHUs. Kax m3mensercs
YCTOﬁQHBOCTB M CHJIAa BBICHINUX T'MAPOKCHUIOB OT MapraHia K pCHI/II-O‘7

24. OCHOBHBIE MOJIOKEHHS TEOPUU KOOPJMHAIIMOHHBIX coeqnHeHnit A. BepHepa.

25. Knaccudukarnms koMruiekcoB. J(ucconnanys KOMIUIEKCOB U UX yeToH4unBOCTh. Teopust BepHe-
pa.
3agauu A9 CAaMOKOHTPOJIS.
B 10 1 pactBopa conepxwurcs 10 r 6pomuna sxenesa (111). Berancnute, cKobKko Bcero aToMmoB 6po-

Ma U JKelie3a COJCPKUTCS B 1 J1 3TOro pactBopa.

Bechb oxcua yraepoaa (1V), nonyueHHsli py ckMraiuu 3,2 J1 MeTaHa, MPOIYILEH Yepe3 pacTBop,
cogepxxaumit 16,8 r runpokcuia kanus. Kakoro cocrasa o0pasyercs coiib U KakoBa ee Macca?

Kakyro maccy xene3Horo kodenana, couepxkamiero 80% FeS; , HeoOxoauMo cxedb, 9TOOBI MOITy-

yuth 30 31 okcuna cepsl (1V)?

BriBenute mMonekynsipHyo GopMyIty BEIIECTBa, eclii npu cropanuu 1,12 1 ero oo6pazoBanock 2,24

1 CO; (1.y.) u 0,9 r Bozer. OTHOCHTENBHAS TUIOTHOCTD BEIIECTBA 110 BOJAOPOAY paBHa 13.

-1
Macca monekynsl xjopodmuia paBHa 1,485% 10 ® Mr Boruncimre MOJIEKYJIIPHYIO MaccCy XJIOpO-

¢bumnna.

Omnpenenure popmyiy BemecTBa, coaepsxkariero 24,24% yraepona, 4,05% Bogopona u 71,71% xio-
pa.

CocraBbTe 2neKTpoHHBIE (hopMyIbl aTOMOB deMeHToB Ne 21 u 31, Ne 16 u 34 . Kakumu a5ekTpoH-

HBIMH aHaJIOTaMU SABJIAKOTCA 3TH aTOMBI IO OTHOIICHUIO APYT K zlpyry‘7

CocrtaBbTe 37IeKTpOHHBIE (HOpMyIBl aToMOB 3nmeMeHToB Ne 32, 42 59. KakuMu mpaBUiIamMH BB

TMOJIb30BAJIUCH IIPU 3TOM?

Yto Ha3wpIBaeTCH TI/I6pI/I,Z[I/I3aI_[I/ICI71 ATOMHBIX 0p6HTaJ'IeI>i? KaxoBbI THIIBI FI/I6pI/I,I[I/I3aI_II/II/I aToMa yriie-

pona B mosekyinax CoHg, CF4, CO, m H,O? OObsicHuTE 00pa3oBaHue CBSA3EH B ITHX YaCTHIAX
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KaxoB BbIX0J HUTpaTa aMMOHUS, €CIIU AJis ITostydeHus 18,7 Kr ero 3arpadeH pacTBOp, COJEPKALIMMI

15,2 Kr a30THOM KHCIIOTHI?

[TnoTHOCTP Ta3a mo Bo3ayxy paBHa 1,52. Kakoit 00bem 3aiiMyT 5,5 T 3TOr0 ra3a npu HOPMaJIbHBIX

YCIOBUSAX?

AHanu3 rasza rnokasai, 4To OH coaepxuT 5,9% Bogopona u 94,1% cepbl. Macca 1 11 3Toro rasa npu

H.y. paBHa 1,52 r. Onpenenure Gpopmysy 3TOTo rasa.

Berauciure mossipabie Maccehl creayronmx Bemiects: CrPO, , Mg,P,07, A1C13 - 6H,0, Fe(NO3)s,
(NH4)2S0,.

OCYH_IGCTBI/ITG IIpCBpPAIICHUSA:
Zn—2Zn(NO3),—2Zn(0OH),—K7,Zn0,—2ZnC1,—ZnOHCI—Zn(OH),; — —Nay[Zn(OH)4].

YKaXUTE TUTT XUHMHYECKOU CBSI3U M 00bsicHUTE TeomeTputo Mosiekysr CHg, NH3, H,O. [Touemy B ps-

J1y THX BEIIECTB CYIIECTBEHHO YBEINYMBAIOTCS TeMIteparypbl kurenus? (ot -164° no 100°C).

3aKOHUMTE ypaBHEHHUsS PEaKIUi, HA30BUTE CONM M TpaduyecKd u300pazutre ux (HOpMyIIbL:
(CuOH),CO3t°C— ; ALOHSO,4 + KOH— ;
AIOHCI1 +HC1— ; NaH,PO4 + NaOH—

B BomHOM pacTtBOpe xsopHOBaTUCTOM KUCTOTHI ( K= 5 '10'8) ¢ C=0,001 Mmosp/1 KOHIIEHTpAIH
IIPOTOHOB (MOJIB/JT) paBHA:

a) 7,07 - 107,

6)5- 107,

B) 0, 001,

r) 7,07- 10°

[Iponyxkramu rugposmsa conu XJI0puaa aTFOMUAHHUS 110 IEPBOM CTYIIEHU SIBIISIIOTCS:
a) AIOHC1; + HCl,

6) A1(OH),C1 + HC1,

B) A1(OH),C1 + 2HCI,

r) A1(OH); + 3HCI.

Atom XJIOpa ABJIACTCA OKHUCIIMTEIICM B PCAKIIUU

a) 2HC1 + Ca=CaCl, + Hy; 0) 4HC1 + O, =2Cl1;, + 2H,0;
B) 5KCIOs+ 6P = 3P,05 + 5KC1; r) 2HC1 + CaH;, = CaCl, + 2H,.
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Ha KaTOJAC HC BOCCTAHABJIMBACTCA MCTAJLI ITPU SJICKTPOJIU3C paCTBOPOB obonx BCIICCTB MaphI:
a) CaBr, u CuBry;

0) A1C13u AgNOs3;

B)Ba(NO3), u KNOg;

r) Hg(NO3), u FeC1,.

HaiinmuTe cOOTBETCTBHE MEKIY KATHOHOM U IIBETOM, B KOTOPBIN OH OKPAIIMBACT TIAMS TOPEIIKH:
2+ .

1) Ca®™ a) ¢puoneToBbIit
2+ .

2) Sr*" 6) MaTMHOBBIIH

3) Na* B) KHPIUYHO-KPACHBIN

4 K" T') JKEJITBIN

YcTaHOBUTE COOTBETCTBHC MCKAY UCXOJHBIMH BCUICCTBAMU U IIPU3HAKAMHA peaKuHﬁ MCKAY HUMU:

1) C+ HNOj; koI = a) OypbIii Ta3 U OCIBIN 0CATIOK,

2) Si+ HNO; konm = 0) Oypslii ra3 1 OECUBETHBIN pacTBOD,

3) Sn + HNO;3 koHm = B) BUJIMMBIX U3MCHCHHH HET,

4) Pb + HNOj3 koH1 = r) OypbIii U OECLIBETHBIN ra3bl, OECIIBETHBIN PacTBOP.

O06bem KucIopoaa, MOIy4eHHOTo U3 1 MoJIb mepMaHranata Kainus u 1 MoJib
XJIoparta KaJiusi:

a) OJTMHAKOBBIH,

0) u3 KMnO, B 2 paza GobIiie,

B) u3 KMnOy B 1,5 pa3za Gonslie,

r) u3 KMnO4 B 1,5 paza menble.

s psga HC10 - HC10; - HC103 - HC104 MoHO cKa3aTh, 4TO:

1) cuia KUCIOT YMEHBIIIAETCs, @ OKUCIUTENbHAs CIIOCOOHOCTD PacTeT;
2)cuia KHCTIOT PacTeT, a OKHUCIUTENbHas CIIOCOOHOCTh YMEHBIIIAETCSI.
a)BEpPHO TOJIBKO 1,

0) BEpHO TOJBKO 2,

B) 00a BEpHHI,

r) 00a HEBEPHBI.

Katuon rexcaakBaxpoma (Il) moxxuo momyunts o peakipu: a)[Cr(H,0)6]3+ +
H,S + H,SO, =

6) [CF(H20)6]3+ + H,O0,+ H,S0O, =

B) [Cr(H20)6]3+ + PbO, + H,SO, =

r) [Cr(H,0)6]3+ + Zn + HC1 =
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Jlia anemenToB IB rpymnimel ciipaBeiuBo:

a) paliyc aTOMOB CBEPXY BHU3 YBEIIMUNBACTCS HE3HAYUTEIBHO, @ SHEPTUS HOHU3AIUN
BO3pacCTacT;

0) 17151 Bcex aTOMOB HanboJiee yCTOMYMBa CTENIEHb OKUCTIeHUs +1;

B) CBEpXY BHH3 B IIOJATPYIIIE BO3PACTACT XUMHUYECKAsl aKTUBHOCTh METAJIJIOB;

') CBEpPXY BHU3 B TIOATPYIINE BO3PACTaeT HHEPTHOCTh METAIIJIOB.

BOHpOCLI K TECTUPOBAHUIO

TecToBBIC 3aaHrd COACPIKAT BOIIPOCHI C BapUaHTaMU OTBETOB, U3 KOTOPLIX IMPABUJIIBHBIMUA MOTYT OBITH HeE-
CKOJIBKO M3 HUX HUJIM BCET'O OJHH.

Ng 1 B COOTBCTCTBHUHU C TepMOﬂI/IHaMI/IquKHM ypaBHeHPIeM XPIMI/I‘IGCKOP’I peaKIII/II/I
CHyq) + Oyr) = COxry + 2 HoOr), AH = - 802 k[

it morrydeHust 500 kJk TemmoTel HEOOX0IUMO CKEUb nuTpa (oB) MeTaHa (H.y.)
1. 28
2. 14
3. 56
4. 42

No 2. ®opmyibl BELIECTB, IPONYIICHHbBIE B YPABHEHUHU PEAKLIUH,
HzS"’ :H20+

HMEIOT BU:
1. Na
2. Na,S
3. NaOH
4, S

Ne 3. B n1abopaTopHBIX yCIOBHUSIX XJIOPOBOJOPO MOYKHO ITOJIYUUTh B PE3YJIBTATE PEAKIIUH:

NaHCO; + CaCl, —
NaCl ) t H,S0O, —
Clz + Hzo —

CaCIZ + H,0 —

el A

No 4. Jlna meiitpanuzamuu 150 mi1 pacTBopa THAPOKCHIA HATPUS C MOJSIpHOW KoHIeHTpammen 0,2

MOJIB/TT TpeOyeTCs pacTBOP, COEPIKAIIUN rpaMMa (OB) YKCYCHOH KHUCIIOTBI
1. 50
2. 6,0
3. 18
4. 3,6

Ne 5. CxopocTh XMMHYECKO# pEeakiMy YBEIUYUTCS B 9 pa3 mpu moBbiiieHHH Temieparypsl Ha 20 °C.
TemmnepatypHblii KO3QPULIHMEHT CKOPOCTH 3TOM PEaKLUH PABEH:

Wwhrh AN
ol

ropndE
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Ne 6. Ilpu yBennueHUN KOHIICHTPAIMA BOJAOPO/Ia B 2 pa3a B CHCTEME

IIpH YCIIOBUH €€ 3IEMEHTapHOCTH, CKOPOCTh MPSMOM peakIu BO3pacTET B

el NS

Nz(r) + 3H2(r) g 2 NH3(F)

cooON B~

pas

“ 2
Ne 7. TIpu B3aumoseiictBun noHoB CU”" ¢ M30BITKOM pacTBOpa aMMUaKa HabmoaeTcs 0Opa3oBaHue:

el NS>

SIPKO — CHHETO PACTBOpPA
KpPOBaBO — KPAaCHOT'0 pacTBopa
Oemnoro ocaaka

KpPacHOTO ocafKa

No 8. O0BEM pacTBOpa COJISTHOM KHCIOTHI C MOJISIPHO#M KOHIIeHTparuei 0,5 MoIb/JI, HEOOXOAUMBIA IS
HedTpamm3anuu S0 M pacTBopa THAPOKCHIA HATPHUS C MOJSPHOHW KoHIEHTpammed 0,2 MONb/I, paBeH

el NS =

MUJITWINTPpaAM

10
20
30
40

Ne 9. Macca pactBopénHoro B 500 M pacTBOpa CEpHOM KHUCIOTHI ¢ MOJSIpHOM KoHLeHTpanueil 0,1

MOJIB/J paBHA rpamMmmam
1. 49
2. 98
3. 49
4, 245

Ne 10. Oxcuasl 00pa3yroTcs mpu:

el NS =

Ne 11

ronNPE

No 12

1.
2.

FOPEHUU MPUPOJIHOTO raza
pacTBOPEHUM HETAIIEHOW U3BECTU
pPacTBOPEHUH XJIOpa B BOJIE
TOPEHUU Kelle3a B XJI0pe

. HpI/I pa36aBJ’ICHI/II/I pacTBOpPA SJICKTPOJIMTA JUCCOLUALINA MOJICKYJI

YMEHBIIAETCS

HE U3MEHSETCS
YBEJIMYUBAECTCS
HU3MEHSETCS HEOIMHAKOBA

. I3oTomsl OJHOTO 3JICMECHTA OTJIIMYAIOTCA KOJIMYECCTBOM

MO3UTPOHOB
MPOTOHOB
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3. HEHTpOHOB
4. >IeKTpOHOB

Neo 13. g mosmydeHusl YTIAEKUCIIOTO Ta3a B 1a00paTOPHH UCTIOIB3YETCS PEAKIIHS

1. Ca(HC03)2 + NaOH —
2. CaCO;+ HCl —
3. Ca(OH)z + Na,CO; —
4. CaCO;+ NaOH —
Ne 14. KucnmoTHBIN XapaKTep HMpOsBIISIOT OKCHIIBI, 00pa30BaHHBIE aTOMAMH METaJIIOB

¢ 110001 CTENEHBI0 OKUCIEHUS

CO CTEIIEHBIO OKHUCIIEHU HIKe + 4
CO CTEIIEHBIO OKHUCIIEHHUS Bbllie + 4
TJIaBHBIX HOHprHH

el N

Ne 15. BzaumogeiicTBre a30THOI KUCIIOTHI ¢ MeTaIIaMHi OOBIYHO ITPOUCXOANT 0€3 00pa3oBaHMUS. ..

coiu
BOJIBI
BOZIOpOAA
OKCHJIa a30Ta

el A

No 16. [IpuBeaéHHBIC CXEMBI PEAKITUI

A) 2 Na,D0, + H,SO, — Na,2,0; + Na,SO, + H,0

B) Na,2,0; + H,SO, (KOHL) — 2305 + Na,SO, + H,O

XapaKTCPHbI JJI1 COCI[I/IHCHI/II‘/'I CJICOYIOUICTO XMMHUYCCKOT'O 3JIEMCHTA

1. Cr
2. Fe
3. Zn
4, Cu

No 16. [1n1a yBenu4eHns: CKOPOCTH MIPSIMOM peakiinu
2 NO @I + 02 T < 2NO 2(I)

B 1000 pa3, He0OXOAMMO YBEIHUUTH JaBICHUE B CHCTEME B pa3 (a)
1. 10
2. 100
3. 500
4. 330

Ne 17. I'a3000pa3Hblil XJI0p MOTYYarOT NPU B3aUMOACHCTBUN

1. HCl+MnO, —

2. HCIO; + MnO; —

3. HCI + Mn(OH), —
4, HC|O3 + I\/In(OH)2 i

Ne 18. Ilpu yBenuueHnH JaBJIeHUS B CHCTEME B 2 pa3a, CKOPOCTh MPSIMON peaKIuu
2802+02<—>2803
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YBETTUIHUTCS B pa3 (a)

A wWOWDN B
wWoonN D

Ne 19. B nierrouke mpeBparieHmit

0
FESCH Eld 04 + H2504 (EOHIT) . j{1+KDH , j{g e “j{3

KOHCYHBIM BCHICCTBOM X3 SABJIACTCA:

Fe

FeO
Fe203
Fe(OH),

el N =

Ne 20. MonspHas Macca HEAJIEKTPOIUTa, pacTBop 9,2 rpamm kotoporo B 400 M BoAbl 3aMep3aeT MpHU
temmneparype -0,93 °C, paBua /MOJIb
(KH,0O = 1,86 rpag * xr/ MoIb)

120
92
60
46

roNE

No 21. YpaBHeHUIO peakuuu, KOTOpasi B BOIHOM pacTBOPE MPOTEKAET MPAKTUUYECKU 0 KOHLA, COOTBET-

CTBYCT:
1. BaC|2 + H2804 — BaSO4 +2 HCI
2. KOH + NaNO3; — KNO; + NaOH
3. K2804 +2 HCI -2 KCl + H2804
4, CaCIZ +2 CHgCOONa — (CHgCOO)gca + 2 NaCl

No 22. ®opmysbl BEIIECTB, COOTBETCTBYIOIINE CXEME XUMUYECKON peakluu
CaH; + ... —» Ca(OH), + ...

HUMCIOT BU:
1. H0,H,
2. HCI, CaCl,
3. Ca, H2
4. AI(OH)s, AlH;

TemaTnka pedeparos:
1. Coenmunenus 6opa c rajgoreHamu, a3otoM. Okcup 6opa. bopHbie KHCITOTHI, UX cBoicTBa. [Ipume-
HeHue 00pa U ero COeMHEHUH.
2. Amomunwid. [IpupomHble coenMHEeHNs, MOTydeHne, MpuMeHeHne. OU3NIecKue 1 XUMHYECKUe
CBOMCTBA MPOCTOro BemecTBa. OKkcuaa v ruIpoKCU/Ia.
3. JXKHMIKOKpHCTAUIMIECKOE COCTOSIHUE BEIIECTBA, aHM30TPOIIHSI CBOMCTB KHUIKAX KPUCTAIUIOB.
4. CwmeleHre HOHHOTO PABHOBECHS], YCIIOBUS OCYILIECTBIEHUS! pABHOBECHBIX MPOIecCcOB. ['n-

pomm3.
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5. Oxkcunst yraepoaa (1) u (1V). Ctpoenne Mosiekyn, CBOHCTBA, MOIYYCHHUE, IPUMEHEHUE.
VYronbHas kucioTa u ee coiau. KapOoHUIbl METallIOB, UX CTPOCHUE U IIPUMEHEHHE.

6. A3OT: HaxOXJIeHHE B IPUPOJE, MOoITydYeHue, pu3ndeckre u Xumuueckue cpoiictra. [1po-

OJieMa CBSI3aHHOTO a30Ta.

7. A30THas KHCIOTa. DJICKTPOHHOE CTPOEHUE U reoMeTpus MoJieKybl. [lonyuenue,

CBOICTBa U MpUMeHeHHe. HUTpaThl, UX TepMHUUYECKas yCTONYUBOCTh, (PU3NOIOTUYECKOE

JIENCTBUE.

8. ®ocdop. Haxoxaenue B npupoje, noiydyeHue. AJUioTponus, GU3n4ecKue 1 XuMHUIECKUEe CBOM-
ctBa. PocuH: CTpOEHHE MOJIEKYJIbI, TOy4yeHHe, cBOcTBAa. Dochuibl: MonydeHue, TuIpOIH3.

9. CpaBHuTENbHASA XapaKTEPUCTHKA BOJOPOIHBIX COEAUHEHU cepbl, cenieHa U Testypa. CTpoeHue
MOJIEKYJ, XUMHYECKasl CBSI3b B HUX, IPOYHOCTh M BOCCTAHOBUTEJIbHBIEC CBOICTBA. Du3nueckue u
xumHuueckue cBoiicta. [lonyuenue, npuMeHeHue.

10. Oxcupl cepol. X moiryueHue, CTpoeHUE MOJISKYIT, PU3NICCKHAE M XUMHYECKUE CBOMCTBA.

11. Cepuucras kucnotra u ee conu. OKUCIUTENIbHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTh
CyIb(UT- HOHA.

12. Cepnas xucnota u ee conu. [lonyyenue, ¢pusndeckue U xumuueckue coiicrea. OneyMm U mosu-

CEpHbIE KUCIIOTHI.
13. Dkonoruyeckoe Bo3/IeHCTBUE COCAUMHEHUH CEPBI.
14. Ocobennoctu xumuu Gropa. Ero ¢pusnueckre 1 XUMUYECKUE CBOWCTBA,

noiydenue. dusnonornyeckoe aeiicteue Gpropuaos. [InaBukoBas KUCIOTa U €€ COMIH.

15. Kucnopozcoaepkamye KHCIOThI XJopa. M3MeHeHue MX CHJIbl, IPOYHOCTH M OKHCIMTEIbHON
CIIOCOOHOCTH C YBEJIMUYEHHUE CTENIEHN OKUCIIEHH XJIopa. TUIbI pacaia XJI0pHOBATUCTON KHCIOTHI.
16. BogoponHble coeJMHEHHsI TaloreHoB. VM3MeHeHne ycTOWYMBOCTH, CHJIbI M BOCCTAHOBUTEIILHOM
criocobHocTH. PU3MUECKHE U XUMUUECKHE CBOWCTBA, CIIOCOOBI MOJTyYEHUsI YUCTHIX raJIOr€HOBOI0PO-
70B. XJIOPOBOAOPOA U COJISIHAS KUCIIOTA.

17. Mapranen. CtpoeHue aToma, BO3MOXHbIE CTENIeHU okucieHus. [IpupoaHble coequHents, Croco-
Ob1 monmyuyeHus. dusnyeckre U XMMUYECKHE CBOMCTBA MPOCTOro BemiecTBa. KHCIOTHO-OCHOBHBIE
CBOWCTBA OKCHIOB ¥ TUAPOKCHUIOB B 3aBUCUMOCTH OT CTENIEHH OKHUCIIEHHs MapraHia. OKUCINTENbHO-
BOCCTQHOBUTEJIbHBIE CBOMCTBA COEIMHEHUI MapraHia pa3INyHbIX CTEIIEHEH OKHUCIIEHUS B 3aBUCHMO-
ctu oT pH cpenpl.

18. XapakrepucTrka 3J1€MEHTOB TpUabl kene3a. OCOOCHHOCTH IMOJIOKEHUSI B TIEPHOANICCKON CH-
CTEME COIJIaCHO CTPOEHMIO MX aToMoB. [lpupoansie coenuuenus, nomyyenue. duznyueckre U XUMU-
4yeckue cBoiicTBa. OKcuabl, THAPOKCUIBI, coJn *kene3a. KauecTBeHHbIE peakiMu Ha HOHbI Fe3+ u
Fe2+ . Kopposus xenesa.

19. KoGanbt u HuKeNb. CTpoeHHEe aTOMOB, BOSMOKHBIE CTENEHU OKUCIeHHs. [IpupoaHbie coequHe-
HUSL, TIONTy4deHus], pU3MYecKue u XUMUYeckue cBoiicta. [lomyuenue u cBoiicTBa rupokcu1oB. Kom-

TIJICKCHBIC COCAMHCHMUA.

ZO.XapaKTepI/ICTI/IKa OKCHJ0B U T'MAPOKCHUAOB 3JICMCHTOB IMOATPYIIIIBI MEANW B PA3JIMYHBIX CTCIICHAX
okucieHus. KommiekcHnie COCOUHCHMA MCIU, cepe6pa H 30JI0Ta, UX CTPOCHHC, CBOICTBA U ImpuMce-
HCHHUC.
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Bomnpocs! k 3a4éTy:
1. OCHOBHBIE 3aKOHBI U TIOHATHUS XUMUH. 3AKOH COXPAaHEHUsI MaCChl, 3a4KOH COXPAHEHUS dHEP-
TUH, ypaBHEHUE DUHIITEHHA. 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPATHBIX COOTHOIICHHM, 3aKOH
00BEMHBIX COOTHOUICHUH, 3aKOH ABOTaipo. ATOMHBIE M MOJICKYJISIPHBIE MACCHI, IOCTOSTHHAs ABO-
rajgpo, MOJIsIpHAsi Macca ¥ MOJIbHBIN 0OBEM BEIIEeCTBa, Ta30BbIe 3aKOHBI XUMUU. [ToHsATHE 00 SKBU-
BaJICHTE, 3aKOH SKBUBAJICHTOB.
2. Crpoenue aroma. Mcropuueckue acnekTbl U COBPEMEHHOE COCTOSIHUME Bompoca. Mojenu
noctpoenus aroma. CoBpeMeHHasi MOJIeTb cTpoeHus aroMa. CTpoeHue siipa, 1e(heKT Macchl.
3. KBaHTOBOMEXaHMUYECKUE NPEACTABICHUS O CTpOEHUHU aToma. [IpuHIMI HEeonpeaeIeHHOCTH
['eitzenOepra, KBaHTOBO-BOJHOBOM Jyayin3M 3JiekTpoHa. YpaBHeHue lpeaunrepa, opoutanp - ¥
BosiHOBas (yHkusA U WAV - Mepa BeposSTHOCTH HaX0XKJIEHUS SJIEKTPOHA.
4. KBantoBble umcna, ux (U3NYECKUN CMBICH, KaK MapamMeTPOB OIMHUCHIBAIOIIMX COCTOSIHHE
anekTpoHa B atoMme. [IpaBuiia pacnpeneneHus 3J€KTPOHOB B MHOTOAJIEKTPOHHBIX aToMax. [IpuHimn
MUHHMMYMa 3Heprud, 3anpet [laynu, npasuwio XyHaa, npasuia Kieukosckoro. Ilocrpoenue snex-
TPOHHBIX KOH(UTYpaLIUii aTOMOB ¥ MOHOB. S, P, d, f — 37IeMEeHTHL.
S. [Tepnomuueckuii 3axon MeHzeneeBa, ctapasi 1 coBpeMeHHast popmyirpoBka. CBs3b 3amoui-
HEHHsI IEPUOIUNIECKON CUCTEMBI CO CTpoeHHeM aTtoma. s,p,d,f-Onementsl. KpaTkas xapakrepucTu-
Ka CBOMCTB 3JIEMEHTOB B Ipylnax u nepuojaax radnuusl Meneneesa.
6. CrtpoeHrie aTOMHOTO si/1pa, NeeKT MacChl, SJIEMEHTapHbIe YacTUIbl. PagnoakTuBHBIE diie-
MEHTBHI, MPUYUHBI PaIHOAKTUBHOCTU. ECTECTBEHHbIE TPaHUILIBI TEPUOTUICCKON CUCTEMBI.
7. OO6mue mpencraBieHus: 00 YpOBHSX OpraHM3alM BellecTBAa. BHUIbI XUMHUYECKUX CBS3ed
(MOHHAas CBs3b, METAIINYECKas CBSI3b, KOBAJCHTHAsA CBs3b). [lOHATHE O MOJIEKYJEe U €€ OCHOBHBIX
XapaKTEepHBIX MPHU3HAKAX.
8. Teopust ctpoenust byrneposa. IlpenctaBnenus o0 H30OMEpUU XMMHUYECKUX COCAMHEHMA.
CTpyKTypHast H30MEpHs U CTEPEOU3OMEPHS MOJIEKYJ. XUMHUYECKas CBSA3b - 00IIUE MPEICTaBICHHUS.
Buabsl xumnueckoi cBsizu. [1onsipHOCTE U MONSIPU3YyEMOCTh CBSI3€H U MOJIEKYJ, SHEPrus CBsA3U. Ba-
JIEHTHOCTh, CTENIEHb OKUCIICHHUS, dJIEKTPOOTPULIATEIbHOCTD, A3 (EKTUBHBIN 3aps] aToMa B MOJIEKY-
ze.
9. KoBanenrtHas cBs3b. OCHOBHBIE MTOJIOKEHUSI METO/Ia BAJIEHTHBIX cXeM. MexaHu3Mbl o0pa3o-
BaHMS KOBAJEHTHOU CBsi3u. HampaBlieHHOCTB CBsI3ed B MPOCTpPaHCTBE, UX THOpuau3anus. ['eomeT-
pHsL OCHOBHBIX MOJICKYJISIPHBIX CHUCTEM.
10. KBaHTOBO-XMMHUUYECKHE TIPEICTABICHNS] O KOBAJICHTHOU CBSI3M. MeTo/1 JIMHEWMHBIX KOMOUHA-
IMH aTOMHBIX opOuTasneil. CBs3bIBAIOIINE U PA3PIXISAIONINE MOJNEKYIsApHbIe opOuTtanu. CTpoeHue
O2 u N2, npuuuHbI MapaMarHUTHBIX CBOMCTB KHcIopoza. Jlemokanu3aius 31eKTPOHHOU IIIOTHO-
ctu (OyraaueH, kKapOOHAT-HOH).
11.  Meramnuueckas cBs3b, Teopus [pyne u Jlopenua. Monnas cBs3b, nonstue o0 3¢ ¢heKTuB-
HOM 3aps/Jie, CTENIEHU NMOHHOCTH COEIMHEHUM.
12.  Oxcuapl, knaccuduKalys U HOMEHKIATypa OKCHI0B. OCHOBHBIE CIOCOOBI MOTYYCHHS OK-
cunoB. CBOMCTBA OKCHIOB.
13. IMuapoxcunbl (OCHOBaHWs), KiacCU(MUKAIMA W HOMEHKIATypa THAPOKCHIOB. OCHOBHBIE
CIIOCOOBI MOTyYEHUS TUAPOKCHIO0B. CBOMCTBA THAPOKCHIOB.
14.  Kucnotsl, knaccuukanus 1 HOMEHKIaTypa KuciaoT. OCHOBHbIE CIIOCOOBI MOTYUYEHHS KUC-
not1. CBOMCTBA KUCIIOT.
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15.  Comm, knaccupukanuss 1 HOMEHKJIATypa cosied. OCHOBHBIE CIIOCOOBI TOJIyYEHHUS COJEH.
CaoiicTBa coneil.

16.  OKHUCIHUTENHHO-BOCCTAHOBUTEIIBHBIC PEAKIHUUA. BUIBI OKHUCIUTEIHLHO-BOCCTAHOBHTEIBHBIX
peakuuii. Baxkneliue OKUCIUTENU U BOCCTAHOBUTEIU. METOIbI 3JIEKTPOHHOTO OajaHca U METO[
MOJTypEAKLIHAM.

17.  PactBOpBI, METO/BI BhIpaKEHUS KOHIEHTpauuil. Bona u ee cBoiicTBa. DHEpreTKa pacTBoO-
peHus BelecTB B Bojie. ['uapaTtHas teopust Menaeneena.

18.  Buusnue pa3nuuHbIX (PAKTOPOB HA PAaCTBOPUMOCTH TBEPIBIX BEIIECTB, ra30B. Busl pacTBo-
poB 3akoH pacnpenenenus. 3akoH ['enpu. JlaBieHue mapa pacTtBopa, TeMIleparypa KUIEHUsS pac-
TBOpa. Temneparypa 1uaBneHus: pactsopa. Auddysus, ocmoc. OcMoTHUYECKOE aBieHUE, YpaBHE-
nue Bant-T'odda. 3nauenne ocMoca B OMOJIOTHH U METUIIMHE.

19.  PacTBOpBI AJIEKTPOJIIUTOB, U30TOHHUUECKUN KOA(D(DUIIMEHT. DIeKTPOIUTHIECKast Teopus Ap-
peHuyca. 3HaueHue ruapaTHONW Teopun MeHeneeBa, BkiIaa KabiykoBa B COBPEMEHHYIO TEOPHIO
cosbBOIM3a. M30TOHMYECKuid pacTBOp.

20.  Teopust KHCIOT U OCHOBaHMHU. JlMccommanusi, MPOTOIN3, MPOTONUTH. CTEneHb JAUCCOIHa-
WU, CHJIA 3JIEKTPoauTa. KOHCTaHTBI KUCIIOTHOCTH, OCHOBHOCTH, 3aKOH pazbaBieHus OcTBalba.
21. VM oHHO-MONEKYISIpHBIE YPaBHEHUs, peakuuu HeuTpanusanuu. IIponssenenue pactBopuMo-
CTH COJIEH.

22. Juccounanus BoJibl, MOHHOE MPOU3BEICHUE BOAbL. Bomopoansiii nokaszarens pH. Poib uH-
nukatopoB. pH B okpyskarouieit cpesie u B OpraHu3Me 4esioBeKa.

23. CwMmelieHre HOHHOTO PaBHOBECHSI, YCIIOBUSI OCYILIECTBIIEHUSI PaBHOBECHBIX ITpolieccoB. ['ua-
poius.

24, OTKpBbITBIE, 3aKpbITble, H30JUPOBAHHbIE CHUCTEMbl. OCHOBHBIEC IOJIOKEHUS XUMUYECKOU

TepMoanHaMHKH. [lapaMeTpbl TepMOAMHAMUYECKOH cHUCTEMBbl -laBjieHHE, 00beM, TeMIleparypa,
KOHLEHTpauus. Buapl COCTOSHUS CUCTEMBI. DHEPIHSI CHCTEMBI.

25.  IlepBoe Ha4ajgo TEPMOJUHAMHKH - 3aKOH COXPAaHEHHS SHEPTUU. DHTAIBIHNS U SHTPOIIHH,
Kak (DyHKITUU COCTOSIHMS CHUCTeMBI. 3akoH ['ecca, BTopoe Hauano TepMoanHaMuku. [lomHas sHep-
rusi cucteMsl (3Heprus I'm66ca). YceiaoBusi caMOnpou3BOILHOIO OCYIIECTBIEHUS IIPOIIECCOB.

26.  OCHOBHBIC TIOJOKEHUS XWMHUYECKOW KWHETHKH. Y CJOBUS OCYIIECTBICHHS XHMHUYECKHX
nporieccoB. CKOPOCTh XMMHUYECKON peaklUM, JIMHEWHbIE W HEJIMHEWHBIE MPOIECChl. 3aKOH NeH-
CTBYIOILIMX MAaccC, KOHCTaHTa CKOPOCTU XUMHUYECKUX IpoueccoB. CKOpocTH napasieiabHbIX, MOCIe-
JOBATENbHBIX peakUui. l{enHbie mpouneccsl.

27.  3aBUCHUMOCTb CKOPOCTH XMMHUYECKHX MPOIECCOB OT TeMIepaTypbl. DMIUPUUECKOE PABHIIO
Bant-T'odda. Teopus adpdexruBHbIx coynapenuil, pacnpenenenne Makcpemna-bonabsiimana. Ypas-
HeHue AppeHuyca. DHeprus akTuBaluuu. MoJIeKyIsIpHOCTh U NMOPsIIOK peakuuid. Katanus, katanu-
3aTOpbl, THTUOUTOPBI. MeXaHU3M KaTaln3a.

28.  OOpaTtumble 1 HEOOpaTHUMbIE POIecChl. XUMUYECKOE PaBHOBECHE, KOHCTAHTa PaBHOBECHS.
CwMmenieHre paBHOBeCHUs IPU M3MEHEHUH KOHLIEHTPALUK; MPU U3MEHEHUU 00beMa U JIaBJIeHUs; IPU
n3meHeHun temmeparypsl. [Ipuanun Jle arense.

29. DIIEKTPOXUMHUYECKNE YCTPONCTBA. XMMUYECKNE HCTOYHUKH TOKA. ['abBaHNYECKHE DIIEMEH-
TBI, SJIEKTPOABMKYIIAs cuia. [[puHIMNManbHOE yCTPONCTBO BOAOPOJHBIX TOIIMBHBIX 3JIEMEHTOB.
PaboTa akkymymsTOpOB.

30. DJIEKTPOAHBIE TTPOIECCHI, BOJOPOIHBINA JIEKTPOA. DIEKTpon3. KaToaHblil M aHOIHBINA MPO-
neccel. 3akoHbl Dapanes.
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31.  ArperaTHble COCTOSIHMS. XapaKTEPUCTUKH TBEPJOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSHU-
apeniecTBa. [1ma3zma, miIa3sMoXMMHUYECKHE POIIECCHI..

32.  JlucmepcHble cucTeMbl. Bunbl nucnepcHbix cucteM. CBOOOAHOAMCIIEPCHBIE M CBSA3HOIMC-
MEPCHBIE CHCTEMBI, KaNMMUIAPHOIAMCIIEPCHBIE CHCTEMBlL. TepMOAMHAMHKA JUCHEPCHBIX CHCTEM,
IIPUYMHBI UX OTHOCHUTEIBHOM YCTOMYMBOCTH. lIoBepXHOCTHOE HampsikeHue. J(ucrnepcHoe cocros-
HUE OpraHu3Ma.

33. Komnounzsl, Buasl Komton0oB. HaHOUacTHIIBI U UX MPAKTUYECKOE MPUMEHEHHE B XHUMHH,
TEXHHUKE U MEJHUIIHE.

34.  Cop6uus. IIporeccsl copOIMy 1 UX MPAKTHYECKOE IPUMEHEHUE B TEXHUKE M METUIIMHE.

Bomnpocekl k 3xk3aMeny:

1. ATOMHO-MOJIEKYJIIPHOE YYE€HHE, OCHOBHBIC 3aKOHBI U MOHATHS XUMHUHU. 3aKOH COXpPaHEHUS
MacChl, 3aKOH COXpPaHEHUs PHEPruH, ypaBHCHUE DWHINTEWHA. 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
KpaTHBIX COOTHOIICHUH, 3aKOH OOBEMHBIX COOTHOIICHUH, 3aKOH ABOTaJipo. ATOMHBIC U MOJICKY-
JIIPHBIE MAaCChI, MOCTOSTHHAsE ABOTaJpo, MOJSIpHAs Macca U MOJIbHBIM 0ObEM BEIECTBA, ra30BbIC
3aKOHBI XuMuU. [ToHsITHE 00 SKBUBAJICHTE, 3aKOH SKBUBAJICHTOB.

2. Crpoenue aroma. Mcropuueckue acneKkTbl U COBPEMEHHOE COCTOsIHHE Borpoca. Mojenu
Tomcona, Pesepdopna, sxciepumentsl Pesepdopna. KsanroBas teopus cera [lmanka, ctpoeHue
ANeKTpoHHOU obonouku 1o bopy, moctynatsl bopa, KBaHTOBO-BOIHOBO Tyanu3m anekTpona. Co-
BpEMEHHasi MOZIeNb CTpoeHus atoma. CTpoeHue siipa, 1ePEeKT MacChl.

3. KBanTtoBoMexaHWYeCKUE MPEACTABIEHUS O CTPOCHUU aToMa. [IpuHIIMIT HeompeaeneHHOCTH
I'eiizenbepra, KBAaHTOBO-BOJIHOBOM Jyalli3M 3JIEKTPOHA.

4. VYpasuenne lpenunrepa, opoutans - ¥ BonnoBas pynkuus u WAV - mepa BeposITHOCTH
HaXO0XJACHUS dJeKTpoHa. KBaHTOBbIE uncia, UX (PU3MUECKHU CMBICI KaK MMapamMeTpOB OMHCHIBAIO-
IIUX COCTOSTHUE AJIEKTpOoHA B arome. DopMmbl opobuTaei s, p, d -TUTIOB.

5. KBanToBbie umcna, ux (U3HUUECKUN CMBICH, KaK MapaMeTPOB OMHUCHIBAIOIIUX COCTOSHUE
JJIEKTpOHA B arome. Pacrpesenenne 3JIeKTPOHOB B MHOTOAJIEKTPOHHBIX aToMax. [IpuHIMI MUHU-
MymMma sHeprud, 3amnpet [laymu, npasmio Xynaa, mpaBuia KineukoBckoro. [loctpoenue snexkTpoH-
HBIX KOH(UTypaluii aTOMOB M MOHOB. S, p, d, f — anemenTsl. CoBpemenHnas dopmynupoka [lepuo-
JIMYECKOro 3aKkoHa MeHpeneena.

6. [Tepuoanueckuii 3akoH MeHeneeBa, crapas U coBpeMeHHas opmynupoBka. CBs3b 3amo-
HEHUs TIEPUOINYECKOM CUCTEMBI CO CTpoeHHeM aToma. s,p,d,f-OnemenTsl. Kpatkas xapakTepucTu-
Ka CBOMCTB 2JIEMEHTOB B IpyImax u nepuogax Tabmuisl Menaeneena.

7. [Tepuoanueckuii 3akoH MeHeneeBa, NepBOHAYalbHAsS U COBpPEMEHHasl (hOpMyITHpOBKA.
OrnpezenieHne CTPYKTYPHBIX 3JIEMEHTOB MEPUOANYECKON CUCTEMBI (ITOPSAIKOBOTO HOMEpa, NepHoia,
TPYIIIbI, MOATPYIIbI) B COOTBETCTBUMU CO CTPOCHHEM aroMma. V3MeHeHHe XapaKTepUCTHUK aTOMOB
2JIEMEHTOB (paauyca, MOTEeHIINala HOHU3AIUH, CPOJICTBA K DJIEKTPOHY, AIEKTPOOTPHUIIATETHFHOCTD) B
MepUOoIax U Tpymmax.

8. Ctpoenue aToMHOTO sizipa, AeeKT MaccChl, AIeMEHTapHbIe YacTHUIlbl. PagnoakTuBHBIC diie-
MEHTBHI, MPUYMHBI paTHOaKTUBHOCTH. ECTECTBEHHBIE TPaHUIIBI IEPUOINYECKON CHCTEMBI.

9. OO6mme mpeacTaBieHus 00 YpOBHSIX OpraHW3AIMH BEIIECTBA. BUIbI XMMHUYECKUX CBs3EH
(MOHHAS CBs3b, METATMYECKAS CBSI3b, KOBAJICHTHAS CBsA3b). [[OHATHE O MOJIEKYJI€ U €€ OCHOBHBIX
XapaKTEepHBIX MPHU3HAKAX.
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10. Teopus ctpoenusi byrneposa. IlpencraBnenus o6 M30MEpUM XUMHUYECKUX COCIUHEHUH.
CTpyKTypHas U30MEpHUs U CTEPEON3OMEPHS MOJIEKYI. XUMUYECKasi CBA3b - OOIIME NPECTaBICHUS.
Bunsl xumuueckoi cBsa3u. [1oSIpHOCTE U NOJIAPU3YEMOCTD CBSI3€M U MOJIEKYJI, SJHEprus CBs3u. Ba-
JICHTHOCTb, CTETIEHb OKUCIICHUS, JIEKTPOOTPULIATEILHOCTD, A(PPEKTHUBHBII 3apsi/l aTOMa B MOJICKY-
ze.

11. KoBanientHas cBsi3b. OCHOBHBIE TOJIOKEHUSI METO/IAa BaJIGHTHBIX cXeM. MexaHu3mbl o0pa3o-
BaHUS KOBAJICHTHOMW CBSI3U (OOMEHHBIN, TOHOPHBIA, TaTUBHBIN ).

12. HampaBiieHHOCTb CBsI3€il B IPOCTPAHCTBE, UX ruOpuau3anus. ['eomMeTpusi OCHOBHBIX MOJIe-
KYJISIPHBIX CUCTEM.

13.  KoBaneHtHas cBsA3b. KBaHTOBO-XMMMUECKHE MpeAcTaBIeHUsA. MeToa JTUHEHHbIX KOMOUHA-
Uil aTOMHBIX opOuTaneil. CBA3bIBAIOIINE M PA3pPhIXJISIONE MOJIEKYIsipHble opouTanu. CtpoeHue
O2 u N2, npuyuHbl MapaMarHUTHBIX CBOMCTB KucCIopoa. Jlemokanu3anus 3J€KTPOHHOM MJIOTHO-
ctH (OyTaaueH, KapOOHAT-HOH).

14.  Hounas cBs3b, moHATHE 00 YPPEKTHBHOM 3apsijie, CTEIIEHN HOHHOCTH COeANHEHHH. MeTa-
JIn4yecKas cBs3b, Teopus Upyne u Jlopenna.

15. OcHoBHBIE KJIaCCHI HEOPTAaHUYECKUX coeanHeHUH. OKCcHIpl, Kiaccu(uKanus U HOMEHKIa-
Typa okcu10B. OCHOBHBIE CIIOCOOBI MOTY4eHUs OKCU0B. CBOMCTBA OKCUIOB.

16. OCHOBHBIE KJTACCHI HEOPTaHMYECKUX COSAMHCHHUN. [ uapoKcuabl (OCHOBaHHUS), Ki1accu(uKa-
L1 1 HOMEHKJIaTypa THIpoKcH10B. OCHOBHBIE CIIOCOOBI MOTYYEHHs THIPOKCH10B. CBOMCTBA MU -
POKCHIOB.

17. OcHoBHBIE KJ1acChl HEOPraHUUECKUX coequHeHuil. Kucnorsl, kinaccudukanys 1 HOMEHKIIa-
Typa kuciaoT. OCHOBHbIE CIIOCOOBI MOTyueHus! KUcaoT. CBOWCTBA KUCIIOT.

18.  OcHoBHbIE Ki1acchl HeopraHuueckux coeauHenuil. Conu, kiaccuukanys 1 HOMEHKIATypa
coseil. OCHOBHBIE cITOCOOBI MoTydeHus cosieil. CBoiicTBa coleit.

19. OxucnuTenbHO-BOCCTAaHOBUTENIbHBIE PEAKLUUU. BHIBI OKUCIUTENBEHO-BOCCTAHOBUTEIBHBIX
peakuuii. BaxxHeilline oKUCAUTENN U BOCCTAHOBUTENH. METO/IbI 3JIEKTPOHHOTO OajlaHca U METOJ
MTOJTypEaKIIUA IIPUMEPBI.

20. Bona u ee cBoiictBa. PacTBOpbI, METO/IbI BBIpAXKEHUS KOHIICHTPAIM. DHEpreTuka pacTBo-
peHus BelecTB B Boje. I uaparnas teopust Menneneesa.

21.  PacTBOpPHMOCTB, BU/BI PacTBOPOB. BimsiHUE TeMmepaTypsl Ha paCTBOPHUMOCTH TBEP/IBIX Be-
IIECTB, ra30B. 3aKOH pacrnpeaeneHus. 3akoH ['enpu. JlaBneHue napa pacTBopa, TeMneparypa Kure-
Hus pactBopa. Temnepatypa miuaBneHus pactsopa. JAuddysus, ocmoc. OcMOTHYECKOE aBICHHUE,
ypaBHeHue Bant-I'op¢a. 3nauenne ocmoca B 6M010ruu, NpUMEHEHUE B TEXHUKE.

22.  PacTBOpBI 2JEKTPOJIUTOB, N30TOHUUYECKUH KOAPPHUIMEHT. DIEKTPOIUTHYECKas Teopus Ap-
peHnyca. 3HaueHHe ruapaTHOi Teopun MenzeneeBa, Bkiaa KabiaykoBa B COBpPEMEHHYIO TEOPHUIO
COJIbBOJIN3A.

23.  Jluccoumanysi, IpoTOIU3, MpoToauThl. CTeneHb TUCCOIMALMKU, CHia 3JekTponauTa. Kon-
CTaHTBI KUCIOTHOCTH, OCHOBHOCTH, 3aKOH pa30aBienus OctBanbaa. Teopus KHCIOT U OCHOBAHUMN
bpencrena-Jloypm.

24, HMoHHO-MONEKYISpHBIE YpaBHEHUs, peakuMu HeuTpanuszanuu. [Iponssenenune pactBopuMo-
CTU coJsieil. Jlucconmanus BoJibl, HOHHOE MPOU3BeIeHHE BOIbl. Bogopoaubiii moka3arens pH. Poib
uHaKaTopoB. pH B oKpy»karoleit cpejie 1 B OpraHu3Me.

25.  CMenieHHe HOHHOTO PABHOBECHS, YCIIOBHS OCYIIIECTBICHUS PABHOBECHBIX MpoIeccoB. [ ui-
poius.
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26.  OCHOBHBIE MOJIOKEHUSI XUMHUECKOW TepMOJUHAMUKUA. OTKPBITHIC, 3aKPbIThIE, H30JIMPOBaH-

Hble cuctembl. ®aza. [TapameTpbl TepMOIUHAMUYECKON CUCTEMBI -/1aBlIeHHEe, 00bEM, TeMIepaTypa,

KOHLEHTpauus. Buapl coCTOSHUSA CUCTEMbI. DHEPT S CUCTEMBI.

27.  IlepBoe Hayag0 TEPMOJUHAMUKH - 3aKOH COXPAaHEHHS SHEPIUU. DHTAIBIUSA U SHTPOIHH,

KaK (yHKIIMM COCTOSIHHSI cUCTeMbl. 3akoH I'ecca, BTopoe Havano tepMonuHamukd. [TomHast sHep-

rust cucteMsl (3Heprust ' u60ca). YciaoBus caMOIpOU3BOIBEHOIO OCYIIECTBICHHS TPOIIECCOB.

28.  OcCHOBHBIC TOJOXEHUS XUMHUYECKOW KHWHETHKH. YCJOBUS OCYIIECTBICHHS XHMHUYECKUX

npoueccoB. CKOPOCTh XMMHYECKOM PEAKIUM, JUHEHHbICE M HEJIWHEHHBIE MPOUECChl. 3aKOH Jeil-

CTBYIOLIMX MAcC, KOHCTaHTa CKOPOCTH XMMHUYECKUX MpoueccoB. CKOPOCTH MapajuieabHbIX, I1OCIe-

JOBaTENbHBIX peakuuid. LlenHple mponeccsl.

29.  3aBHUCHMOCTb CKOPOCTH XMMHUYECKUX MPOLECCOB OT TEMIEPATYphbl. DMIIMPHUUECKOE MTPABUIIO

Bant-T'odda. Teopus spdexkTuBHBIX coynapeHuii, pacnpeaenenne Makcsemia-bonbimana. Ypas-

HEeHUE AppeHunyca. DHEprusi akTuBaluuu. MoJeKyIsIpHOCTh U NOpAIOK peakuuid. Karanus, karanu-

3aTOpbl, MHTUOUTOPHI. MexaHu3M KaTaiusa.

30. O6patumbie U HEOOpPATUMBIEC TTPOLIECCHl. XUMHUYECKOE PAaBHOBECHE, KOHCTAHTA PaBHOBECHSI.

CMmenieHue paBHOBECHS MTPH U3MEHEHUHU KOHIICHTPAIMH; TP U3MEHEHUH 00beMa U JIaBJICHUS; MIPH

n3meHeHuu temueparypsl. [Ipuanun Jle [larense.

31.  XuMHUYECKHE HCTOYHHKH TOKa. [ albBaHMYECKHE SJIEMEHTHI, SJICKTPOJBHKYIIAs CHIIA.

[IpuHIMIMATBEHOE YCTPOMCTBO BOJOPOAHBIX TOIUIMBHBIX 2JIEMEHTOB. PaboTa akKyMysITOpPOB.

32.  DeKTpOAHbIE MPOLECCHI, BOAOPOIHBIN IEKTPOA. DnekTponn3. KaToaHblii 1 aHOAHBIN TIPO-

ueccol. 3akoHbl Dapajes.

33.  ArperatHbie COCTOSIHHSI. XapaKTEPUCTHKU TBEPAOTO, KUIAKOTO U ra3000pa3HOr0 COCTOSHUS
BemiecTBa. Ilmazma, mmasmoxumuueckue mnpouecchl. KHUAKOKPUCTALNIMYECKOE COCTOSIHUE

BEILIECTBA, AaHU30TPONUS CBOMCTB KUAKUX KPUCTAIIIOB.

34.  JlucmepcHble cucTeMbl. Bunbl nucnepcHbix cucteM. CBOOOJHOAMCIIEPCHBIE U CBS3HOIMC-

MIEPCHBIE CHCTEMBI, KalWUIIPHOAMCIIEPCHBIE CUCTEMBbI. TepMOIMHAMHUKA IUCIEPCHBIX CHCTEM,

MPUYMHBI UX OTHOCUTEIBHOM YCTOMYMBOCTH. [IoBepXHOCTHOE HampsikeHue. Kommonasl, BUIbI KOJI-

nous1oB. HaHo4acTUIIbl ¥ UX MPAKTUYECKOE TPUMEHEHHUE B XUMHH, TEXHUKE U MEUIMHE.

35.  CopOmus. Anacopbuus, abcopoumst U xemocopOtus. [IpakTHueckoe MpUMEHEHHE MPOIIECCOB

copoumu. XKuakocTHas U ra30KUAKOCTHAs XpoMmarorpagus.

36. KommiekcHbie coequnenus. OCHOBHBIC TMOJOKEHUSI KOOPAWHAIMOHHOW Teopuu Bepnepa.

CTpyKkTypa KOOpJMHALIMOHHBIX COEAMHEHUH (KomIulekcoB). Kommiekcoobpa3oBarenb KOOpIUHA-

LUOHHOE Yucio. JIuranasl U UX I€HTaTHOCTb.

37.  OOmas xapakTepUCTHKA S-3J€MEHTOB. 3aKOHOMEPHOCTH M3MEHEHUs (PU3NYECKHX U XUMH-

YECKUX CBOMCTB IPOCTBIX BELECTB, OKCUJIOB U THAPOKCUIOB.

38.  OOmas xapakTepuCTHKa P-3JIEMEHTOB NEPUOINUYECKOM CHCTeMbl. 3aKOHOMEPHOCTH U3MEHe-

HUS PU3MUECKUX U XUMHUECKUX CBOMCTB MPOCTHIX BEIIECTB U MX COEAMHEHHI.

39.  OOmas xapakTepucTuka d-3JIEMEHTOB IEPUOIUNICCKON CHCTEMBI. 3aKOHOMEPHOCTH M3MEHe-

HUS (PU3NYECKUX U XUMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB U UX COEAMHEHUH.

40.  OOmas xapakTtepuctuka meMeHToB [-VII A rpynmsl nmepronnveckoil cuctemsl (o OHON

MOArPYIIE B BOIpOce). DIEKTPOHHOE CTPOEHHE aTOMOB, CBOWCTBA MPOCTHIX BEIIECTB, OCHOBHbBIE

CBOMCTBA CBOMCTB COSTMHEHUH DIIEMEHTOB.
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5.4. MeToanueckne MaTepuaJibl, oNpeae/siionye nNpoueaypbl OeHUBaHUs 3HAHUI, YMEHM,
HABBIKOB M (MJIH) ONBITA eATEJbHOCTH, XaPAKTEePHU3YIOIIMX ITANbl (JOPMUPOBAHUS KOMIIe-
TEHINH.

CucrtemMa yHMBEPCUTETCKOTO 00pa3oBaHMs 0a3upyeTcs Ha palMOHAILHOM COYETAHUU HECKOJb-
KHX BUJIOB y4eOHOI 1eATeIbHOCTH, B TOM YHKCJIE JIEKIH, Ta00PaTOPHBIX 3aHITHIA U CaMOCTOSTENb-
HOM pabOThI 00YUYAIOIIUXCSL.

CamocrosiTenbHas paboTa oOydaroluxcsi HapaBiieHa Ha yBelnueHue oobeMa 3HaHUil B o0a-
CTH aKTyaJbHBIX MPOOJIEM TOKCHUKOJIOTMYECKUX HCCIIEIOBAaHUI U peaJn3aliio BO3MOKHOCTEH HcC-
0JIb30BAHUS 3HAHUN Ha MPAKTUKE.

CaMocrosiTenbHasi paboTa 00yJaromuXcs MPEAroiaracT padboTy ¢ JOMOJTHUTEIHHBIMUA UHDOP-
MaIMOHHBIMU UCTOYHUKAMHU, CAMOCTOATEIbHBIMU HCCIIEAOBAHUAMHU, a TaKkKe paboTy Ha 3JIEKTPOH-
HBIX TUCTAaHIIMOHHBIX Kypcax, B BUPTyaJbHOI oOpa3zoBarenbHOl cpene MI'OY.

JlJis IpOBEpKH CaMOCTOSITENBHON Pa0OThl OOYYAIOUIMXCS W TEKYIIEro KOHTPOJS 32 YPOBHEM
YCBOEHHUSI 3HAHUM, HApAY C KJIACCUYECKMMH METO/1aMU IPOBEPKU U KOHTPOJISI 3HAHUM, UCTIOIb3Y-
I0TCS IIMPOKKE BO3MOKHOCTH, IIPEIOCTABIIsIEMbIe BUPTYaIbHOM 00pazoBaTenbHOM cpenoir Moodle.

Taxoxe TOMOTHUTENBHBIMA UHPOPMAMOHHBIMA UCTOYHUKAMU SIBIISIETCS TTOCEUICHNE JIEKIUN H
JKCKYPCHUN:

WNHcTuTyT OMOOpraHMyecKoi XMMUU — OCHOBHBIE CTPYKTYPHBIE JIEMEHTBI JKUBBIX CUCTEM.
HNHCTUTyT OMONIOrHYecKOro NpudopOCTPOCHUS — OCHOBHBIE (DU3UKO-XUMUYECKHE METO bl aHAIH3a.
Buneonekuun xommanuu «JIutex» — popMupoBaHue mpeacTaBIeHud 0 COBPEMEHHOM 000py/I0Ba-
HUU ¥ METOJaX aHalln3a.

DKCKYpCUH U JIEKLUU MTO3BOJISIOT 3aKPENUTh 3HAHUS U MOBBICUTh YPOBEHb YCBOEHUSI MaTepHa-
712 00yYaroIIUMHUCS.

Kpurepun 6a1/1bHO-peiiTUHTOBOH OLIEHKYU 3HAHUI

TpedoBanus k 3xk3amMeHy
Hmoeosas oyenxa 3nanutl 00ydaromuxcs Mo u3ydaeMoil aucuuminHe coctasnser 100 6an-
JIOB, KOTOPhIE KOHBEPTUPYETCSI B «OTIUYHO», «XOPOIIO», «YJAOBIECTBOPUTEIHHO» WU «HEYIOBJIE-
TBOPUTEIHHOY» (MTOTOBasi hopMa KOHTPOJIS — IK3aMEH).

81-100 6aymtoB «OTIIMIHOY

61-80 GamroB «XOPOIIO)

41-60 GamroB «YIOBJIIETBOPUTEIIHHOY

21- 40 6asoB «HEYIOBJICTBOPUTEIIHHOY
0-20 6amoB He atrecroBan

Texymuii KOHTPOJIb OCBOCHMSI KOMITETCHIIMI CTYJIEHTOM OIIEHHWBAETCS] M3 CyMMBI HaOpaH-
HBIX 0aJJIOB B COOTBETCTBUU C YPOBHEM C(HOPMHUPOBAHHOCTH KOMIIETEHIIUN: TOPOTOBBIM WU TIPO-
OBUHYTBIM. [Ipu 95TOM  y4YHMTBIBaeTCS TOCEMIAEMOCTh CTYACHTOM JIEKIWH, Jiaboparop-
HBIX/TIPAKTUYECKUX 3aHATUH, aKTHBHOCTh CTYACHTAa Ha J1Ia0OPATOPHBIX/TMPAKTHUECKUX 3aHATHSIX,
pe3yIbTaThI MPOMEXYTOYHBIX MUCHbMEHHBIX U YCTHBIX KOHTPOJIBHBIX OMPOCOB, HTOTH KOHTPOIBHBIX
paboT (TecToB), ydacTue CTYIGHTOB B Hay4yHOU paboTe (Hampumep, HamucaHue pedeparon, JOKIa-
JIOB ¥ T.11.). Ka)KIp1ii KOMIIOHEHT UMEET COOTBETCTBYIOIIUH yIeTbHBIN BEC B Oayliax.
Ilopoeoswiii yposens (41-60 6annos):
- KOHTPOJIb nocemeHnii — 20 6anos,
- onpoc u cobecenopanne — 10 6annoB
- maboparopnas padora — 10 6amioB
- pedepar — 10 6annos,
- TectupoBanue — 10 6ayoB,
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IIpoosunymuiii yposens (61-100 6annos):
- nokJia v mpe3eHTarus — 10 6amios,

- HaBBIKM pemeHus 3a1a4d — 10 6amios

- sk3amMeH — 20 6ayioB

[Tpu npoBeneHnn 3a4€Ta M SK3aMEHA YUUTBHIBACTCS TIOCEIAEMOCTh CTYACHTOM JICKITMOHHBIX 3a-
HSTHH, aKTUBHOCTh Ha NMPAKTUYECKUX 3aHATHSX, BBIIIOJIHCHUE CAMOCTOSATEIILHON PaboThI, 0OTPadoT-
Ka TIPOIYIICHHBIX 3aHITUH 110 YBAKHUTEIBHOMN MPHYUHE:

15-20 6amioB — peryyisipHOe MOCEIICHUE 3aHITHI, BEICOKAsI aKTUBHOCTh HA MTPAKTUYECKHUX 3aHSI-
THUSIX, COJIEPIKAHHUE U U3JIOKCHHE MaTepralla OTIMYACTCS JIOTHYHOCTHIO U CMBICIIOBOM 3aBEPIICHH O-
CTBIO, CTYJCHT IOKa3aJl BJIAJCHHE MaTepHaJiOM, yMEHHE YETKO, apryMEHTHPOBAHO U KOPPEKTHO
OTBEYATh Ha MTOCTABJICHHBIC BOPOCHI, OTCTAMBATh COOCTBECHHYIO TOUKY 3PCHUSI.

10-15 GamnoB — cucteMaTuyeckoe MOCEIIeHUE 3aHATUH, y9acTUEe Ha MPAKTHUYECKUX 3aHATHUSAX,
€IMHUYHBIC TIPOITYCKH 0 YBOKUTEIHHOU MPUYMHE U MX OTPaOOTKa, U3JIOKECHUE MaTepruana HOCUT
MIPEUMYIIECTBEHHO OMHUCATENbHBIM XapaKTep, CTYyIEHT IMOKa3aj AOCTaTOYHO YBEPEHHOE BIIAJICHHE
MaTepHaJIOM, OJJHAKO HEIOCTATOYHOE YMECHHUE YETKO, apIYMEHTUPOBAHO M KOPPEKTHO OTBEYATh Ha
MIOCTaBJICHHBIEC BOIIPOCHI M OTCTaWBaTh COOCTBEHHYIO TOUKY 3PCHHUS.

5-10 Gayia — HeperyJsIpHOE MOCEIICHUE 3aHATUH, HU3Kasl aKTUBHOCTh HA MPAKTHUYECKUX 3aH -
THUSX, CTYIEHT MOKa3aJl HEYBEPEHHOE BIIQJICHUE MAaTEpUAIIOM, HEYMEHHE OTCTauBaTh COOCTBEHHYIO
MO3UIIMIO U OTBEYATh HA BOTIPOCHI.

0-5 Gayna — peryispHble IPOITYCKH 3aHATHI U OTCYTCTBHE aKTUBHOCTH Pa0OTHI, CTY/ICHT TMOKa-
3aJ1 He3HaHUE MaTepualia Mo COJACPKAHUIO JUCIUTUINHBIL.

Ikana oneHUBaHUA OMpPoOCca

Iloka3aTein bann
OTBeT NOJHBIN U COAEepKATEIbHBIN, COOTBETCTBYET TEME; CTYAEHT YMEET apry- 2
MEHTUPOBAHO OTCTAaUBaTh CBOKO TOUKY 3PEHUS, IEMOHCTPUPYET 3HAHUE TEPMU-
HOJIOTUHN TUCIHHUITIINHBI
OTBeT B 1IE7IOM COOTBETCTBYET TeME (HE OTPaKEHBI HEKOTOPBIE aCIEKThI); CTY- 1
JOCHT YMGGT OTCTanBaTh CBOKO TOLIKy (XOTS[ apFYMGHTaHI/ISI HE BCEraa Ha JOJIDKHOM
YPOBHE); TEMOHCTPUPYET YAOBIETBOPUTEIHHOE 3HAHUE TEPMUHOIOTHUHU JIUCIIH-
IIJINHBI
OTBeT HeMOMHBIN KakK M0 00beMy, TaK U MO COAEepkKaHHIO (XOTs U cooTBeTcTBYeT | 0
TE€Me€); apryMEeHTalHs HE Ha COOTBETCTBYIOIIEM YPOBHE, HEKOTOPHIE ITPOOITIEMBI C
ynoTpeOIeHneM TEPMUHOIOTHH TUCITUTLIAHBI

MaxkcumanbHoe KonmnuecTBo 0anoB — 10 (mo 2 6aina 3a KaXIbli ompoc).

IIxaJja oeHUBAHMS BBINOJHEHUS JIA00PATOPHON padoThI

Kputepuu oneHuBanus Bamn
PaboTa BeIMOIHEHA MOJHOCTHIO TO TUTAHY | CJIEJIaHbBI PABUIIbHBIC BHIBO/IBI, 2
Pabora BEITOTHEHA TPaBUIIBHO HE MEHEE YeM Ha TIOJIOBHUHY WIIH JIOIYIIeHA CY- 1
[IECTBEHHAs OIIMOKa
PaboTa He BEITIOJIHEHA 0

MaxkcuManbHoe KomrmaecTBo 6aymioB — 10 (o 2 6aiia 3a paborty).

IIkana oneHNBAHHUA J0KJIaJa

ITokasarensb ‘ bann ‘
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I[oxnan COOTBCTCTBYCT 3asIBIICHHOM TEMCE, BBIIIOJTHCH C IPUBJICUCHUEM O1O0CTATOY-
HOI'0 KOJIMYCCTBA HAYYHBIX U NTPAKTUYICCKHUX UCTOYHUKOB IO TCMC, CTYACHT B CO-
CTOSIHHNHU OTBECTUTH HA BOIIPOCHI 11O TEMC OOKJIaaa.

,Z[OKJI&I[ B ICJIOM COOTBCTCTBYCT 3asIBJICHHOM TEMEC, BBIIIOJIHCH C IIPUBJICUCHUCM
HECKOJIBKMX HAYUYHBIX U IIPAKTUYCCKUX UCTOUYHHUKOB I10 TEME, CTYACHT B COCTOA-
HHUW OTBCTHUTH HA 9aCThb BOIIPOCOB 110 TCMC NOKJIaaa.

Jlokitag He COBCEM COOTBETCTBYET 3asIBJICHHON TEME, BBIIIOJIHEH C UCIIOJIB30BaHU-
€M TOJIbKO | MIJIM 2 MICTOUHUKOB, CTYJCHT JONYCKAET OMIMOKHU MPHU U3JI0KEHUH Ma-
TE€pHUasa, He B COCTOSIHUU OTBETUTh HA BOIPOCHI I10 TEME JOKJIA/A.

MakcumMaabHOE KOIHUecTBO 0amioB — 6 (mo 3 Oauia 3a JOKIan).

Ikaja oueHMBaHUs NPe3eHTALUN

Iloka3arenn

bann

[Tpencrapisiemast HHGOpPMALMSI CHCTEMAaTU3UPOBAHA, IIOCIIE0BaTEIbHA
U JIOTHYECKH CBsizaHa. [Ipobiema packpeita MOaHOCTHIO. [IIMPOKO MCTIOIB30BaHBI
BO3MOXKHOCTH TexHonoruu PowerPoint.

[Mpencrasisiemas uHGOpPMAITKS B LIEJIOM CUCTEMATH3MPOBAHA, MOCIICIOBATEIbHA U
JIOTUYECKH CBs3aHa (BO3MOKHBI HEeOobIIKMe OTKIOHEHHs ). [Ipobnema packpeira.
Bo3MoKHBI HE3HAYHMTEIbHBIE OMHOKK IIpu odopmitenun B PowerPoint (ue 6omee

JBYX).

[IpencraBnsiemast nHboOpMalMsg HE CUCTEMATH3UPOBAHA WU/UIU HE COBCEM IOCIe-
noarenbHa. [Ipobiema packpbiTa HE NMOJHOCTHIO. BBIBOABI HE clenaHbl MM HE
obocHoBaHbl. Bo3amoxHocTH TexHOnmoruu PowerPoint ucrons30BaHbl JHIIb Ya-
CTHUYHO.

MakcumanbHoe KoJn4ecTBO 0auioB — 4 (4 Oaia 3a MPE3eHTAIINIO).

IIxana ouennBanus pedepara

Iloka3arenn

bamn

ConeprkaHue COOTBETCTBYIOT IIOCTaBJIEHHBIM LIEIU U 3aJja4aM, U3JI0KEHHUE
MaTrepHuaa OTIIM4aeTCs JOTHYHOCTBIO U CMBICIIOBOU 3aBEPILIEHHOCTBIO, CTY-
JICHT ITOKa3aJl BJIaJICHUE MAaTEPUAIIOM, YMEHHUE YETKO, apIYMEHTHPOBAHO U
KOPPEKTHO OTBEYaTh Ha MOCTaBJIEHHbIE BOIIPOCHI, OTCTaNBaTh COOCTBEHHYIO
TOYKY 3pPEHHUSL.

10-8

CopepxaHue HEJOCTaTOUHO IOJIHO COOTBETCTBYET IIOCTABICHHBIM LIETHU U

3aJa4aM MCCIIeI0BaHNUs, paOd0Ta BBINOJIHEHA Ha HEIOCTaTOYHO IUPOKOIL nc-
TOYHMKOBOH 0a3e M He YUUTHIBAET HOBEUIIINE JOCTHKEHHS, U3JT0KEHUE Ma-

Tepuana HOCUT ITPEUMYILECTBEHHO ONMCATENbHBIN XapakTep, CTYJAEHT IOKa-
3aJI JOCTATOYHO YBEPEHHOE BJIAJICHUE MATEPUAIIOM, OJJHAKO HEJOCTATOYHOE
YMEHHUE YETKO, APTYMEHTUPOBAHO U KOPPEKTHO OTBEYATh HA IIOCTABJICHHBIE

BOIPOCHI U OTCTaUBATh COOCTBEHHYIO TOUKY 3PEHHS.

7-5

CopepxaHue He OTpakaeT 0COOEHHOCTH MPOOIEMATUKN N30paHHOMN TEMBI, -
coJiepKaHue paboThl He MOJIHOCTHIO COOTBETCTBYET IMMOCTABJICHHBIM 3a/1auaM,
MCTOYHUKOBAs 0a3a siBisieTcs: parMEeHTapHOM U He O03BOJIIET KaYeCTBEHHO
pELIUTh Bce MOCTaBlIEHHBIE B paboTe 3a7auu, paboTa HE YUUTHIBAE€T HOBEH-
M€ JOCTHKEHUS UCTopUorpaduu TeMbl, CTYACHT [TOKa3ajl HEYBEPEHHOE
BJIaJICHHE MaTepHajioM, HEYyMEHHE OTCTauBaTh COOCTBEHHYIO O3HIIUIO U
OTBCYATH HA BOIIPOCHL

4-2

PaboTa He UMeeT JIOTHYHOM CTPYKTYPBHI, cojiep>kaHne paboThl B OCHOBHOM
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HE COOTBETCTBYET TEME, HCTOYHUKOBAS 0a3a MCCIICIOBAHUS ABIISCTCS HEIO-
CTaTOYHOM JJIs PEIICHUS TIOCTABICHHBIX 3a/1a4, CTY/ICHT MOKa3aJl HEYBEPCH-
HOE BJIQJICHHE MaTepHUaIoM, HeyMeHHe (hOPMYJIMPOBATh COOCTBEHHYIO TIO3H-
LHIO.

MaxkcumansHOe KonudecTBo 6amios — 10.

JIJ1s1 OIEHKH TeCTOBBIX PadOT MCIIOJIB3YIOTCS CICIYIONUE KPUTEPUU:

0-20 % mpaBHIBHBIX OTBETOB OLICHUBAETCS KaK «HEYJOBIETBOPUTEIBLHOY (2-0ama);
30-50% - «ymoBaeTBOpHUTEIBbHOY (3-5 OaLIOB);

60-80% - «xoporio» (6-8 6amIoB);

80-100% — «oTnmmuno» (8-10 Gayion).

OuneHuBaHHe OTBETA HA IK3aMeHe

Kpurepuii onennBanus baer
[TotHO packphITO CONEpKaHWE MaTepuaia B 00bEME MPOrPaMMEI; 16-20
YeTKO M MPAaBUIBHO JaHbI ONpEAENCHUS U PACKPBITO COJCpKaHUE
MOHSITHIA, BEPHO HCIOJIH30BAaHBI HAYYHBIC TCPMUHBI, JUIS JOKa3a-
TEIbCTBA UCIIOJI30BAHBI PA3IUYHBIE YMEHUS, BBIBOJBI U3 HAOIIO/IE-
HUH U OIBITOB; OTBET CAMOCTOSITEIILHBIN, HCIIOJIb30BAHBI PAHEE MPHU-
0OpeTeHHbIE 3HAHUSL.

PackpsITO OCHOBHOE COAEpKaHHME MaTEpHUala; B OCHOBHOM IIpa- 11-15
BUJILHO JaHbl ONpeAeNieHUs MOHATUNW U MCIOJb30BaHbl HAy4YHBIC
TEPMHHBI; ONPEICIICHUS TMOHSATUN HENOJHBIC, JTOMYIICHb HE3HAYH-
TeNbHBIE HAPYUICHHs MOCIEA0BATEIbHOCTH U3JI0KEHUS, HEOOIbIIIHE
HETOYHOCTH TIPH MCIOJIb30BAHNN HAYYHBIX TEPMUHOB HITH B BBIBOJIAX
1 00001IEeHNAX U3 HAOIIOAEHUI U OIIBITOB.

YCBOCHO OCHOBHOE COJIep’KaHHEe y4eOHOro MaTepuala, HO H3JI0- 6-10
KEHO (pparMeHTapHO, HE BCerja MOCIeA0BaTENbHO; OMpeIeICHHUS
MOHSITHIA HEJJOCTATOYHO YETKUE; HE UCIOJIb30BAaHbI B KAYECTBE JIOKA-
3aTeNbCTBA BBIBOJABI U 00O0OIIEHHS U3 HAOMIOJIEHUI U OMBITOB WU
JIOTTYIIICHBI ONMIMOKY MPU WX WU3JI0KESHUU; JONMYIICHBI OMNOKN U He-
TOYHOCTH B UCIOJB30BAaHUU HAYYHOH TEPMHUHOJOTHH, ONPEICICHUN
TTOHSITHM.

OcHOBHOE co/iepKaHHE BOMPOCAa HE PACKPBITO; HE JaHBI OTBETHI 0-5
Ha BCIIOMOTATEIbHBIC BOIPOCHI; JOMYIICHBI TPyObIe OIMUOKH B
OTIpeieIeHUH TIOHATUH, PU UCTIOIH30BAaHIUH TEPMUHOJIOTHH.

MakcumManbHOE KormaecTBo 6amioB — 20

6. YYEBHO-METOAUWYECKOE U PECYPCHOE OBECIIEYEHHUE JUCIHUIIJINHbI

6.1. OcHoBHas JUTEpaTypa:
1. Axwmeros, H.C. O0miast u Heopranudeckast XUMUSL: YIeOHHK st BY30B. - 10-e w31, - CT10. : Jlanb, 2019. - 744c.
— TekcT: HemoCPEACTBEHHBII.
2. T'muaka, H. JI. OOrast xvvust B 2 T. © yaeOHHK s By30B . — 20-e w31, — Mockaa : FOpaiir, 2021. — Tekcr :
anexTporHbIid. — URL:
https://urait.ruw/bcode/470483
https://urait.ru/bcode/470484
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https://urait.ru/bcode/470483
https://urait.ru/bcode/470484

3. Xumus : yueOHHK 151 By30B/ moxt per. I'. H. @aneepa. — 2-e m3n.— Mocksa : FOpaiir, 2021.— 431c.—
Texcr : anexrponnsii. — URL: https./urait.ru/bcode/469031

6.2. lonoiHUTeIbHAS JIUTeEpaTypa:

1. Amnapnes, A. 1. O6mas xumusi. COOpHUK 3aJIaHUid C IPUMEpPaMH pelIeHul : yueOHoe rmocodue

st By30B / A. W. Anapues, JI. . Adonnna. — 2-¢ u3n. — Mocksa : lOpaiit, 2021. — 127 c.
Tekcr : anextponnsiit. — URL: https://urait.ru/bcode/472051

2. babOkoB, A. B. Xumus B mMenunune : yueOHUK it By30B / A. B. badkos, O. B. HectepoBa. —
Mockga : FOpaiir, 2021. — 403 ¢. — Tekcer : anexTponnsiii. — URL: https://urait.ru/bcode/469316

3. I'muuka, H.JI. 3amaum u ynpakHeHHus 1Mo oOmIeld XUMHHM : y4eOHO-TIpaKTH4YecKoe Mocodue. —

14-¢ w3n. — MockBa: HOpaiir, 2021.— 236c¢c.— Tekcr : onekrponnbii. — URL:
https://urait.ru/bcode/468514

4 T'yceiixanoB, M.K. CoBpeMeHHBIE TPOOIEMBbI €CTECTBEHHBIX Hayk : yueb.mocodbue / M. K. I'y-

ceitxanoB, Maromenosa Y.I'.-I'., @. M. I'yceiixanoBa. - 6-¢ uzn. - CIIO. : Jlans, 2018. - 276c. —
TekcT: HenmocpeACTBEHHBIN.

5.Epmios, 10. A. OOmias xumust. buodusnyeckas xumus. XuMusi OMOT€HHBIX JIEMEHTOB B 2 KH. !
yuebnuk ais By30B / FO. A. Epmios, B. A. [Tonkos, A. C. bepnsaun. — 10-e uzn. — Mocksa :
HOpaiit, 2020. — Tekcr : anexkTponHsbIif. — URL:

https://urait.ru/bcode/452203

https://urait.ru/bcode/452204

6. MapteHoBa, T.B. Xwumwmsa: yueOHuk wu mpaktukym st By3oB/ T. B. MapTeiHOBa,

W. B. ApramonoBa, E. b. l'onynoB . — 2-e u3n. — Mocksa : FOpaiit, 2021. — 368 c. — TekcT :
anexktpounsii. — URL.: https://urait.ru/bcode/468866

7. Huxonbckuii, A.b. Xwumusa: ydeOHUK U mpakTuKym i By30B/ A.Bb. Huxonbsckuid,

A. B. CyBopoB. — 2-e¢ u3n. — Mocksa : FOpaiit, 2020. — 507 ¢. — TekcT : 3JIeKTpOHHBIH. —
URL.: https://urait.ru/bcode/450360

8. Ilpaktukym mo oOmel xumuu : ydyeOHoe mocobue s By3oB / H. JI. I'munka, B. A. [lonkos,

A. B. ba6kos, O. B. HecrepoBa. — Mocksa : FOpaiit, 2019. — 248 c. — TekcT : 31eKTpOHHbIH. —
URL.: https://urait.ru/bcode/444652

9.Ceepanosa, HJZI. OO6mas u Heopranuyeckass XUMUs: SKCIIEPUMEHT. 3a/1a4M U y1p.: yued. 1moco-

oue mist By30B. - CIIO. : Jlans, 2019. - 352¢. — TekcT: HEMOCPeICTBEHHBIH.

10. Tynukwun, E. 1. Xwumusa. B 2 4. : yueOHUK ans By30B . — 2-¢ u3g. — Mocksa : FOpaiir,
2021. —Texkcr : anextpoHHbIH. — URL:

https://urait.ru/bcode/471551

https://urait.ru/bcode/471598

6.3.Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHeT»:

e http://www.Alhimik.ru

40


https://urait.ru/bcode/469031
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https://urait.ru/bcode/469316
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https://urait.ru/bcode/452203
https://urait.ru/bcode/452204
https://urait.ru/bcode/468866
https://urait.ru/bcode/450360
https://urait.ru/bcode/444652
https://urait.ru/bcode/471551
https://urait.ru/bcode/471598

http://ru.encydia.com./en/
http://www.lomonosov-fund.ru/enc/ru/encyclopedia
http://slovari.yandex.ru/

http://znanium.com

7. METOAUYECKHUE YKA3ZAHUSA 110 OCBOEHHMIO JUCHUIIJINHBI

1. Meroauueckue peKOMEHIAllMU MO MOATOTOBKE M MPOBEACHUIO MPAKTHUYECKUX U , Jia-
OopatopHbIX paboT s HanpaBineHus nmoarotoBku 06.03.01 — buonorus, npodwis «buosko-
JoTus», KBanMdukanus (CTerneHb) BeITycKHUKa O6akanaBp [Tekct]. — M., 2021.

2. Meroauyeckne PEKOMEHIAIMU TIO0 BBITIOJHEHHIO CaMOCTOSITENLHBIX PaldOT, Mpemy-
CMOTPEHHBIX B pamkax HampasiaeHus noarotobku 06.03.01 — buonorus, npoduns «buosko-
Jorusy, Kanudukamus (CTENeHb) BeIMyckHuKa Oakanasp [Teker]. — M., 2021.

8. AHOOPMALMNOHHBIE TEXHOJIOTUHA 1JIA OCYIECTBJIEHUSA Ob-
PA3OBATEJIBHOT'O ITPOLHECCA 110 JUCHUIIJIMHE

.JII/IIIEHZ%I/IOHHOC nmporpaMmMHoe¢ o0ecreyenue:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNudopMmanrmoHHbIE CIPABOYHBIEC CHCTEMBbI:
Cucrema TAPAHT
Cucrema «Koncynprantl Iroc»

IIpodeccnonanbubie 6a3bl JAHHBIX
fgosvo.ru
pravo.gov.ru
www.edu.ru

CBo0001HO pacnpocTpaHsieMoe MPOrpaMMHoe ofecreyeHne, B TOM YUCJIe 0Te4eCTBEHHOr0
NPOU3BOJCTBA

OMC IIneep (st BOCIIpoU3BEACHUS DIEKTPOHHBIX Y4ueOHbIX Moyreil)

7-zip

Google Chrome

9.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJINHBI

MarepuaabHO-TEXHHUECKOE 00eCTIeYeHNE TUCITUTUTNHBI BKITFOYAET B CE0sI:
- yueOHbIE ayTUTOPUU JUIS NMPOBEACHUS 3aHIATUN JEKIIMOHHOTO, JJAOOPATOPHOTO U CEMHUHAPCKOTO
THTIA, KypCOBOTO MPOCKTUPOBAHUS (BBITIOJHEHUSI KYPCOBBIX padOT), TPYIIIOBBIX U WHAWBUIYAITb-
HBIX KOHCYJbTAallUH, TEKYIIEr0 KOHTPOJI M HPOMEXYTOUHOW aTTeCTallMH, YKOMILJIEKTOBAaHHBIE
yueOHOI MeOenbio, TOCKOH, 1a00paTOPHBIM U JEMOHCTPALIMOHHBIM 000pYAOBaHUEM;
- TIOMEIIEHUS Ul CAaMOCTOSTENIbHON paboThl, YKOMIUIEKTOBaHHbIE Y4eOHOW MeOelbio, epcoHalb-
HBIMH KOMITBIOTEPAaMU C TIOAKIIOUEHHEM K ceTd MHTepHeT n o0ecriedeHrneM JOCTyIa K JIeKTPOH-
HBIM OMOIHMOTEKaM U B 3JIEKTPOHHYIO HH(OpMAIIMOHHO-00pa3oBaTenbHyto cpeay MI'OY;
- TIOMEIIEHUS JIJISl XpaHEHUS U 00CITY)KMBaHUS YI€OHOTO U JJaO0OpaTOPHOTO 000PYIOBAHUS.
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- yueOHasi 1abopaTopusi, OCHAIICHHAs 00OPYAOBAaHHEM: NEPCOHATBHBIMU KOMIIBIOTEPAMU C MOJ-
KIIOUeHHEM K ceTH VHTepHeT, HaOOpaMH JEMOHCTPAlMOHHOTO OOOpYIOBaHHMA M YydeOHO-
HaTJISTHBIMUA TOCOOUSIMHU.

ObopynoBanue:

doromerp 1utameHHbIH, cnekTpodoTomerp, UK-cnexktpomerp, pedpakTomMerp, CHEKTPOQII0oopu-
METp, HOJISAPUMETP.

K naGopaTopHbIM cTOJIaM IMOJBEJCH MPHUPOIHBIN ra3, BOJOIPOBOJ, dJEKTPUIECTBO; UMEIOTCS BBI-
TSDKHBIE IIKa(BI U1 pA0OTHI ¢ TOKCUYHBIMH U TyPHO IMaXHYIIMMH BELIECTBAMU.

Jlnist mpoBeIeHHsI SKCIIEPUMEHTATIBHON paboThl HCIIOIB3YIOTCS TPUOOPHI:

BECHI 3JICKTPOHHBIE, BOJIBTMETP, BBITSDKHOH IIKa(), HCTOYHUK MUTAHHS TOCTOSHHOTO TOKa, KOHTyK-
TOMETp, MarHUTHAs MeIIajKa, My(]enabHas neub, Nprudop A ONpeAeeHUsT TEMIIEPaTyphl IJIaBIie-
Hust, pH-merp, cymmnbHbiii mkad. Ilocyma obmero HazHayeHHs: MPOOMPKH, CTAKaHBI, KOJIOBI
IUTOCKO- ¥ KPYTJIOZOHHBIE, BOPOHKH XUMUYECKHE, KareabHble, nenuTtensabie. @apdoposas nocyna:
THUTJIM, BBITAPUTENbHBIC YAIKW, CTYIKH, MECTHKH. MepHasi mocyna: IMUIMHIPHI, MEpHBIE KOJIOBI,
MUIIETKU Pa3HOro o0beMa, OIOpEeTKH.
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