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O06meo6pazoBaTebHas IPOrpaMMa y4eOHOTO TIpeIMeTa « XUMUS MpeaHa3HaueHa
JUTST U3YYEHUS] XUMUU B TPO(ECCHOHATBHBIX 00pa30BATEIBHBIX OpPTaHU3AIMSIX,
peanu3yommux o0pa30oBaTEIbHYI0 MPOTpaMMy CpPEAHEro o0uiero oOpa3oBaHUs B
npenesiax OCBOCHUSI OCHOBHOM MpodecCHoHaNbHOW 00pa30BaTeIbHON MPOrpaMMBI
(OIIOII) CIIO na 6a3e OCHOBHOrO 00IIEr0o 00pa3oBaHMs TPHU TOJATOTOBKE
CIEIUAINCTOB CPEHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii DI'OC cpennero oo61Iero
o0pa3oBaHMsI, NPEOBIBISIEMBIX K CTPYKType, COACpXKAHUIO M pe3yJbTaTam
OCBOECHHUS YUEOHOTO MpeaMera «XUMHUs», U B COOTBETCTBUU C PEKOMEHIAIUSIMU
M0 OpraHU3aIluy MOJYYCHHS CPEAHEro 001Iero o0pa3oBaHus B IPEIEIax OCBOCHUS
o0pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATILHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO o00Iero o0pa3oBaHUsl C y4eToM TpeOoBaHMM  (eaepabHBIX
roCyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB U MOJydaeMoi mpodeccun wiu
CHELIMAIBHOCTH  CpelHero  mnpodeccuoHaJbHOTO  oOpa3oBaHHs  (THUCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJIMTUKYU B cpepe MOArOTOBKH paboOunX KaJpoB
u JII[1O Muno6puayku Poccun ot 17 mapta 2015 1. Ne 06-259).

CopepxaHue mporpaMmbl  y4eOHOro TNpeaMeTra «XuMHUsS» HalmpaBlIeHO Ha
JIOCTHXKEHUE CIICTYIONIMX LeJIeH:

* hopMupoBaHue y 00y4arOmMXCsl YMEHHS OLIEHUBATh 3HAYMMOCTh XUMUYECKOTO
3HAHMS JIJIS1 KOKJIOTO YEJI0OBEKa;

* hopmupoBaHue y 00yyaronmxcs HEI0CTHOTO MPEICTABICHUS O MUPE U POJIU
XUMUH B CO3JJaHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA; YMEHUS
OOBSACHATH OOBEKTHI U MPOLIECCHl OKPYKAIOIIEH NEHCTBUTEILHOCTH: PUPOIHOM,
COLMAIIBHOM, KYJbTYPHOU, TEXHUYECKOMN CPEbI, — UCIIOIB3YSI AJIsl STOTO
XUMUYECKUE 3HAHUS;

* pa3BUTHE Yy 00yJarONIUXCsl YMEHHUM pa3nudaTh (aKkThl U OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPHUSIMH OLICHOK U CBA3b KPUTEPHUEB C
OTIPEJICTICHHON CUCTEMOM IIEHHOCTEH, (DOpMYyITHUpOBaTh 1 0OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

* mpuoOpeTeHrne 00yJyaroUMMHUCS OTbITa Pa3HOOOPa3HON AESATENbHOCTH, TO3HAHUS
Y CaMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIMX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3JIMUHBIX BUJOB JAEATEIBHOCTH (HaBBIKOB PEIICHUS MPOOJIeM, MPUHATHUS pelie-
HUH, TIOUCKA, aHaJIn3a U 00paboTKU MH(POpMAIUU, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB U3MEPEHUH, COTPYHIUUECTBA, O€30M1acCHOr0 OOpaleHHsI C BELIECTBAMH B
MOBCEIHEBHOM KU3HH )

1.1. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TPEJIMETA «XUMMUSD»



XuMHA — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOEHHUH, CBOMCTBAX U
NPEBpPALICHUSIX, 3HAYEHUU XHUMHUYECKHUX BEIIECTB, MATEpUalIOB M IPOIECCOB B
MPaKTUYECKON JesTenbHOCTH venoBeka. CojaepikaHue o0011eo0pa3oBaTEIbLHOIO
ydyeOHOro rmnpeamera «XHUMHS» HaNpaBI€HO Ha YCBOEHUE OOyYarouuMucs
OCHOBHBIX TOHSITUH, 3aKOHOB U TEOPUI XMMUU; OBJIAJICHUE YMEHUAMH HAOJIIOAATh
XUMUYECKUE SBJICHUS, MPOBOAUTH XHUMHYECKUN SKCIIEPUMEHT, MPOU3BOIUTH
pacyeThl Ha OCHOBE XMMHUYECKUX (OpMYJI BEIIECTB U YPaBHEHUN XUMHUYECKHX
peaKuni.

B mpouecce wu3yueHus XuMuM @y  OOydYaIOIIMXCS — Pa3BUBAIOTCS
MO3HABATEJIbHbIE MHTEPECHl U MHTEIICKTYalbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOATENILHOM TMPUOOPETEHUH 3HAHUH TI0 XUMHUU B COOTBETCTBUHU C
BO3HHMKAIOIIMMU  >KM3HEHHBIMU  TMpOOJieMaMH, BOCHUTBHIBAETCS  OepexHoe
OTHOILIEHUSI K NPUPOJE, MOHUMaHHE 370pOBOro olOpas3a XKM3HU, HEOOXOJAUMOCTH
OpeIyNpexIeHUs SBJICHUIN, HaHOCSIINX BpPEI 3J0POBBI0 U OKpYXKAIOIIEH cpele.
OHM OCBaMBaIOT MPHEMBI TPAMOTHOTO, 0€30MaCHOTO MCIOIB30BAHUS XUMUYECKUX
BEIIECTB M MAaTepHajoB, MPUMEHSEMBIX B OBITY, CEITBCKOM XO3SICTBE U Ha
IIPOU3BOJICTBE.

Peanm3zamust neIyKTHBHOTO MOAXOJa K HM3YyYEHUIO XHMHU CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMUECKUX OMNEpalMii MBIIUICHUS, KaK aHalu3 U CHHTE3,
0000IIIeHHEe W KOHKpPETU3allMsl, CpaBHEHHWE U AaHAJIOTHs, CUCTEMaTu3alus Hu
KJaccudukanus u ap.

Komnonent «Ilpodunsusie u mpodeccnoHanbHO 3HAYMMBIE SJIEMEHTHI
COJICP)KaHUSD) peaNnu3yeTcsi NpU WHANBUAYAIBHONH CaMOCTOSITENBbHOW paboTe
oOyuvaromuxcsi (HanmucaHuu pedeparoB, TMOATOTOBKE COOOIECHUM, 3aluTe
MPOEKTOB), B  Tpolecce y4eOHOM  JAEATEIBHOCTH TOJl PYKOBOJCTBOM
npernojiaBaresnisi (BBHIIOJHEHUH XHMHUYECKOTO JKCIIEpUMEHTa — JabopaTOpHBIX
OMBITOB M TMPAKTUUYECKUX pPabOT, pEeHIeHUU MPAKTUKO-OPUEHTUPOBAHHBIX
pacyeTHBIX 3a1a4 U T. [1.).

B mporecce wu3ydeHHS XUMHH TEOPETUYECKHE CBEICHHUS OTOIHIIOTCS
7a00paTOPHBIMHU OMBITAMH W TPAKTUYECKUMHU 3aHATHSIMH. 3HAYUTEILHOE MECTO
OTBOAWTCS XUMHYECKOMY OKcmepuMeHTy. OH OTKpBIBa€T BO3MOXKHOCTb
dbopmMupoBaTh y 00y4YarOIIUXCSl CIEHUATbHBIE MPEAMETHBIE yMEHUs: paboTaTh C
BEII[ECTBAMHM, BBITIOJHATH MPOCTHIE XUMHUYECKUE OIbBITHI, YUUTh O€30MacHOMY M
DKOJIOTHYECKH TPaMOTHOMY OOpaIleHUI0 C BENIECTBaMU, MaTepHalaMH U
mpoiieccaMu B ObITY W Ha TPOU3BOJACTBE. [[si opraHmzanuii BHEAyJIUTOPHOM
CaMOCTOSITENIbHOM paboOThl  CTYNEHTOB, oOBiaxeBalmux mnpodeccusmu CIIO
TEXHUYECKOTO Mpopuias NpopecCHOHAIbHOrO 00pa3oBaHMs, MPE/ICTaBIICH
nepedeHb pedepaToB (IOKIAIO0B), UHAUBUTYAIbHBIX POEKTOB.

B mporecce u3ydeHuss XuMuM BaxHO (OPMUPOBATH MH(POPMAIMOHHYIO
KOMIETEHTHOCTh oOydaromuxcs. [loaTomy mpu opraHu3anuy CaMOCTOSTEIbHON



paboOThl aKIEHTHUPYETCS BHUMAHWE OOydYaromuxcs Ha TOHWCKe WHOOpMAIMu B
cpeacTBax Maccmenua, HHTepHeTe, y4eOHOW M CHEUUAIbHOW JIUTEpaType C
COOTBETCTBYIOIIUM O(OPMIICHUEM U MPEACTABICHUEM PE3YIbTaTOB.

N3yuenune  o0O1meoOpazoBaTeibHOrO  y4eOHOro  mpeamera  «XUMUS»
3aBeplIlaeTcs MoABEACHUEM HUTOroB B (opme muddepeHurpoBaHHOTO 3ayeTa B
paMKax TPOMEXKYTOYHOM aTTeCTallud CTYJACHTOB B IIPOLIECCE OCBOCHUSA
POrpaMMBbl MOATOTOBKH CIIEIIMAIMCTOB CPEITHETO 3BEHA.

1.2. MECTO YYEBHOI'O IIPEIMETA «XUMHUS» B YUYEBHOM
IIJIAHE

YyeOHblli mpeAMeT «XHUMHs» OTHOCHTCS K OOIIe00pa3oBaTEIbHOMY LHKITY U
SBJIIETCSI YaCThIO Y4eOHOrO IUIaHA IO MPOrpaMMe MOATOTOBKH CHEIHAIUCTOB
cpenuero 3BeHa (ITIICC3) no cnenmansHocT CIIO 33.02.01 «Dapmariusy.
VYuebublii npenMer «XUMHS» OTHOCUTCA K OO0s3aTENbHOM YacTH OCHOBHOMU
o0pa3zoBaTeILHON MPOrpaMMBbl CpeAHEro oOIIero 00pa3oBaHUusl B COOTBETCTBUU C
®I'OC COO u BXOIUT B YUCIO YYEOHBIX MPEIMETOB 00S3aTEIbHON MPEAMETHOM
obnactu «EcTecTBEeHHBIE HAYKNY.

JanHas paOoyasi mporpaMma y4yeOHOTO IMpeaMera «XHUMHsS» HalpaBieHa Ha
peanu3anuio o0pa3oBaTEIbHOM MPOTPaMMBI CpPeHEro 00IIero o0pa3oBaHUs B
npodeccuoHanTbHOM 00pa30BaTEILHOM YUPEKICHUU.

1.3. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O
MHPEJIMETA «XUMMUSI»

OcBoenue comepkaHusl yaeOHOTO TIpeaMeTa « XUMUs», 00ecrednBaeT
JTOCTIKCHHE CTYACHTAMH CIICTYIONTNX Pe3yJbTaTOB:

® JIUYHOCHHBIX:

— YYBCTBO TOPJIOCTH M YBOKEHHS K UCTOPUU U JOCTHIKEHUSM OTECUECTBEHHOMN
XUMUYECKON HAyKH; XHUMHUYECKH TPaMOTHOE TOBEACHHE B MPOQECCHOHATBHON
NEATEILHOCTH W B OBITY TPH OOpAIIEHWH C XUMUYCCKHMH BEIIECCTBAMU,
MaTepHaJaMH | MPOIIECCaMHU;

— TOTOBHOCTb K IPOJIOJDKCHUIO 00Pa30BaHUS U MOBBIIICHUS KBATU(UKAITTT
B U30paHHOM NpodecCHoHaIbHON ASATEIbHOCTH U 00BEKTHBHOE OCO3HAHHUE POJIH
XUMUYECKUX KOMIETEHITUN B ATOM;

— YMEHUE UCTOJIb30BaTh TOCTUKEHUSI COBPEMEHHOM XUMUYECKON HAYKU U
XUMUYECKUX TEXHOJIOTHH IS MTOBBIIICHHUS] COOCTBEHHOTO WHTEIICKTYaTbHOTO
pa3BUTHS B BBIOpaHHOUM NPO(ecCuOHATBHOM 1eATeNbHOCTH;
® MemanpeomMemHuIxX:

— WCIIOJIH30BAHNE PA3IMYHBIX BUIOB IIO3HABATEIHHON JAEATEIHLHOCTH U
OCHOBHBIX HHTEIJIEKTYJIbHBIX OTepaiuii (MOCTaHOBKH 3a7a4u, (POopMyIupoBaHUS



TUTIOTE3, AaHaldW3a W CHUHTE3a, CpaBHEHUS, OOOOIICHHS, CHUCTEMaTU3AIINH,
BBISIBJICHUS MPUYUHHO-CJICICTBEHHBIX CBSI3€l, MOKCKa aHaJIOTOB,
dbopMyIMpOBaHHs BBIBOJOB) JUIsI PEIICHUS IMMOCTABJICHHOW 3aJa4d, TMPUMCHCHHE
OCHOBHBIX METOJIOB TIO3HAHUS (HAOIIOJACHUSA, HAYYHOTO OJKCIIEPUMEHTA) JUIS
U3YUYCHUS PA3IMYHBIX CTOPOH XMMHYECKHUX OOBEKTOB M MPOIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MPodeCCHOHAIBHOM cdepe;

— WCHOJIb30BAHKME PA3JIMYHBIX HCTOYHUKOB JUIS TIOJYYCHHS XHUMHYCCKOM
uH(OpMAITUU, YMEHHE OIIEHUTH €€ JOCTOBEPHOCTD VISl TOCTUKEHUS XOPOIIINX
pe3ynbTaToB B MpodecCHuoHaIbHOU cdepe;

B mom uucne ynugepcanvhboie yueoHbvle 0eiicmeus:

Pecynamuenvie

" CaMOCTOSITENIBHO ONPENENATh LIENH, 3aJaBaTh NapaMeTpbl U KPUTEPUH, 11O
KOTOPBIM MOKHO OIPEJEINTh, YTO LIE€JIb JOCTUTHYTA.

* CocraBuTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalLIHSIX.

* BpiOupaTh NyTh AOCTUKEHUS LENH, IUIAHUPOBATH PEIICHUE MMOCTaBICHHBIX
3aJ1a4y, ONTUMU3UPYS MaTepUaIbHbIE U HEMAaTEpUAIbHbIC 3aTPATHI.

= (OpraHu3oBbiBaTh 3(P(EKTUBHBII IMOUCK PECYPCOB, HEOOXOAMMBIX IS
JOCTHKEHHUSI IOCTABIJICHHBIX LIEIH.

= CoOnoCTaBJIATh TMOJYYECHHBIH PE3YyNbTAT ACSATENBHOCTH C IOCTAaBICHHON
3apaHee LETbIO.

Ilo3nasamenvhole

= JckaTh u HaxoaAUTh 0OOOIIEHHBIE CIIOCOOBI PEIICHUS 3a/lady, B TOM YHUCIIE,
OCYILECTBIISITh Pa3BEPHYTHIN MH(OOPMALIMOHHBINA TTOUCK U CTaBUTh HA €r0 OCHOBE
HOBbIE (yueOHbIE U TTO3HABATEIbHbIC) 3a/1a4H.

= Haxoauts U NpOBOAUTH KPUTUYECKUE apryMEHTHI B OTHOLICHUU ACHUCTBUN
U CYXIEHUW Jpyroro; CIOKOMHO M Pa3yMHO OTHOCUTBCS K KPUTUYECKHU
3aMEYaHUSIM B OTHOIICHUH COOCTBEHHOTO CYXKJICHUS, PacCMaTpUBaTh UX Kak
pecypc COOCTBEHHOTO Pa3BUTHUS.

= BpIXOIUTH 32 pAMKH MIPEAMETa U OCYIIECTBISATH IIeJICHATPaBIECHHbBIN MTOUCK
BO3MOXXHOCTEH /JIsI IIUPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS.

= BpicTpauBaTh  WHIUBHUAYaJbHYIO  OOpa3oBaTElIbHYI0  TPACKTOPHIO,
VUUTBHIBAS OTPAaHUYEHUS CO CTOPOHBI JPYrMX YYaCTHUKOB U PECYpPCHBIC
OTpaHUYECHUS.

Kommynuxamusnule
®  OCyUIECTBIATH ACIOBYI0O KOMMYHHKAIMIO KaK CO CBEPCTHUKAMU, TaK U CO
B3pOCIBbIMH (KaKk BHYTpHM OOpa30oBaTeNbHON  OpraHu3aluy, Tak M 3a €€

npejenamu), MoAOupaTh MApTHEPOB MJIA JACIOBOM KOMMYHMKAIIMM WCXOMAS U3
COOOpakeHUI pe3yJbTaTUBHOCTH B3aUMOJICHCTBUY, a HE JIMYHBIX CUMITATHH.



* JIpu oCyIIeCTBICHUU TPYMIIOBOIN pabOTHl OBITh KaK PYKOBOAMUTEIEM, TaK U
YWIEHOM KOMaHAbl B pasHbIX poOJsX (TeHepaTop UACH, HCIOIHUTEND,
BBICTYMAOUINI, 3KCOEPT U T.1.).

» KoopauHupoBaTh ¥ BBIIONHATH pPabOTy B YCIOBHUAX PEAIBHOTO,
BUPTYaJIbHOTO ¥ KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHSL.

* Pa3BepHyTO, JIOTMYHO H TOYHO U3JaraTh CBOIO TOYKY 3pEHUS U
UCTIOJIb30BaTh a/IEKBATHBIX (YCTHBIX M MMCHMEHHBIX) SI3BIKOBBIX CPEACTB.

* Pacmno3HaBaTh KOH(PIUKTOTCHHbBIE CUTYAIlMH U MPEAOTBPAIIaTh KOH(DIUKTHI
0 WX aKTUBHOM (a3bl, BBICTpAaUBaTh JEJIOBYI0O U 00pa30BaTEIbHYIO
KOMMYHHKAIIUIO, U30€erasi JUYHOCTHBIX OLIEHOYHBIX CY>KICHHI.

® NPEeOMEMmHbIX:

— Cc(OpMHUPOBAHHOCTh TPEJCTABICHUNA O MECTE XUMHU B COBPEMEHHOM

HAay4YHOM KapTHHE MUpPA; TOHUMAHUE POJIU XUMHUH B (POPMHUPOBAHUU KPYTro30pa

U (QYHKIMOHAIBHOW TPAMOTHOCTU YEJIOBEKA JJIA PEIICHUS TPAKTUYECKUX

3a1ad4;

— BJIQJICHUE OCHOBONOJIATAIOIIUMU XUMUYECKUMU IOHATUSAMH, TEOPHUSIMHU,
3aKOHAMH W  3aKOHOMEDHOCTSIMH; YBEPEHHOE IIOJb30BAaHUE XUMUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

— BJQJICHUE OCHOBHBIMHM METOAAMU HAYYHOTO IO3HAHHWs, UCHOJIB3YEMBIMU B
XUMUU: HaAOJMIOICHUEM, ONHCAHUEM, HW3MEPEHHEM, OKCIIEPUMEHTOM; YMEHHE
00pabaTbIiBaTh, OOBSICHATH PE3YIbTaThl MPOBEIECHHBIX OINBITOB U JEJNATh BHIBOJIBI,
TOTOBHOCTh M CHOCOOHOCTh MPHUMEHATh METOAbl MO3HAHUSA TPU PELICHUU
IIPAKTUYECKUX 3a/aY;

— c(opMUPOBaHHOCTb YMEHHSA [JaBaThb KOJMWYECTBEHHBIE OLIEHKU U

IIPOU3BOJINUTH
pacyeTbl 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSM;

— BIAQJCHUE TMpPAaBWIAMH TEXHUKH OE€30MaCHOCTH TMpPU HUCIHOJIb30BAHUU
XUMHUUYECKHUX BEILECTB,;

— c(OpMHUPOBAHHOCTh COOCTBEHHOM IMO3UILMU MO OTHOIICHHUIO K XUMUYECKOU
uH(dOpMaIuK, MOJTy4aeMO U3 Pa3HbIX HCTOYHUKOB.

1.4. COAEP’KAHUE YYEBHOI'O ITPEIMETA «XUMMWSI»
1. Oprannyeckasi Xumusi
1.1. Ilpeomem opzanuueckoit xumuu.
Teopus cTpoeHUsI OPraHUYECKUX COCTUHEHUN
[Ipeamer opranmyeckoit xumuu. [loHATHE 00 OPraHMYECKOM BEIECTBE U
opranndeckoit xumuu. OCOOEHHOCTH CTPOCHHUS OPTaHUYECKUX COCTMHCHHM.
Teopust ctpoenust oprannueckux coeauHeHui A.M.bytiepoBa. OcCHOBHbIE
MOJIOKEHMS Teopur cTpoeHuss A.M.bytinepoBa. XuMu4eckoe CTpOEHUE U CBOVCTBA



oprannyeckux BemiecTB. [lonsitue 00 wu3omepun. CrocoObl 0TOOpakeHUs
CTpOEHUS MOJIEKYJIBI (popMyIibl, Mosienn). 3HaueHue Teopun A.M.bytnepoa nis
pa3BUTHUS OPTrAHUYECKON XUMUHU U XUMHUYECKUX MTPOrHO30B.

Crtpoenue aroma yriepojia. DJIEKTPOHHOE 00Jlako M opOuTaib, S- U p-
opOuTaNU. DNEKTPOHHBIE U ANEKTPOHHO-Tpaduueckre GopMyIibl aToMa yriepoja
B OCHOBHOM U BO30Y’KJIEGHHOM COCTOsSIHUAX. KoBajieHTHas XUMUYECKasi CBSI3b U €€
KJaccuduKkalys mo cnocoly INnepekpbiBaHus opOutaneit (6- u m-cBsizu). [loHsTHe
rubpuanzanuu. Paznuuneie TUIBI THOpUIU3aluy U GopMa aTOMHBIX OpOUTAJIEH,
B3aMMHOE OTTAJKUBAaHHE THUOPUIHBIX OpOMTANed M HX pACHOJOXKEHUE B
IPOCTPAHCTBE B COOTBETCTBUU C MHHHUMYMOM OJHEpruu. ['eomerpusi Momexyln
BEIIECTB, OOpa30BaHHBIX aTOMaMU yriepoja B Pa3IUYHBIX COCTOSHMSIX
TUOpUIU3ALIUH.

Knaccudukanus OpPraHMYECKUX COETMHEHUI. Knaccugukauus
OpPraHUYECKUX BEILIECTB B 3aBUCUMOCTU OT CTPOEHMsI yriepoaHou uenu. [lonstue
dbyHKIMoHanpHOU Tpynmbl. Kiaccudukaius OpraHMYECKUX BEIIECTB IO THITY
(GYHKIIMOHATFHOW TPYTIITHI.

OCHOBBI HOMEHKJIATyphl OPTaHUYECKHUX BEIIECTB.

Tumpl XMMHYECKHX CBA3€H B OPraHMYECKHX COEAMHEHUSAX U CIOCOOBI HX
paspbiBa.

Knaccudpukanuss KOBaJ€HTHBIX CBSI3€M 1O  3JIEKTPOOTPHULATEIBLHOCTU
CBSI3aHHBIX aTOMOB, CIIOCOOY NEPEKpbIBaHUS OpOUTaNel, KPATHOCTH, MEXaHU3MY
oOpa3zoBaHus. ['OMOJUTHYECKUA W TETEPOIUTHYECKUN pa3pbiBbl CBSI3EU, HUX
COMOCTABJIICHHE C OOMEHHBIM U JOHOPHO-aKIENTOPHBIM MEXaHH3MaMH HX
oOpazoBanus. [ToHsiTHE CBOOOAHOrO paaukana, HyKJI€OUILHOU 31EKTPOPUIbHON
YaCTHIIBI.

Knaccudukanus peakiuii B opranuueckoid xumuu. [loHsiTHe 0 THMax u
MEXAaHU3Max PeakUrid B OPraHUuYECKON XUMHUH.

1.2. Ilpeoenvhuie y2neeo00opoonl

I'omonoruueckuii psig ankanoB. [lousitue 06 yrieBogopoaax. OcoOeHHOCTH
CTPOCHHUS MPEICTbHBIX YIIIEBOJAOPOAOB. AJIKaHBI KaK MPEICTaBUTENIN TIPEACIbHBIX
YTJIEBOJIOPOIOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl METaHa
U IpYyrux ajkaHoB. ['oMonorudeckuit psa u usomepus napaduros. HopmansHoe u
Pa3BETBIICHHOE CTpOEHUE yriepoaHol unenu. HomeHkiarypa alkaHOB U
AJTKWIBHBIX 3aMecTuTeneil. @ru3nyecKkrue CBOMCTBA alIkaHOB. AJIKaHbI B IPUPOJIE.

XUMHUYECKUE CBOMCTBa ankaHoB. Peaknum SR-Tuma: rajoreHUpoBaHUE
(padotel H.H.CemenoBa), HutpoBanue 1o KoHoBaoBy. MexaHuU3M peakiuu
XJIOpUPOBaHUS aJIKaHOB. Peakiuu IerupupoBaHus, TOPEHUs], KaTATUTHYECKOTO
OKHCJICHUsI alikaHOB. KpeKUHT allkaHOB, pa3IMuHbIC BUJIBI KPEKUHTA, IPUMEHEHHUE
B NPOMBINUIEHHOCTH. [IUposn3 1 KOHBEepCcHsI METaHa, N30MEPU3ALIMS aJTKAHOB.



[Ipumenenne u cnocoObl mMonydeHus ankaHoB. OOJACTH MPUMEHEHHUSA
ankaHoB. [IpombIlUIEHHBIE CHOCOOBI TOMYYEHHsI aJKAaHOB: IIOJIyY€HUE W3
MPUPOAHBIX HWCTOYHUKOB, KPEKHHT TMapadUHOB, IOJTYYCHUE CHHTETHICCKOTO
OeH3uHa, ra3udukanus yris, TUIpUpoBaHue ankaHOB. JlabopaTopHble crocoObl
MOJIyYeHHs aJIkaHOB: CUHTe3 Biopua, nekapOokcUupoBaHHUe, THAPOINU3 KapOuaa
ATFIOMHUHUSL.

[uxnoankaHel. ['oMONIOrHYeCcKU psii 1 HOMEHKIIATYpa LUKIOAJIKAHOB, UX
obmas dopmyna. [lorsTHe O HampsHKEHUW IUKIA. M3oMepus IMKIOAIKaHOB:
ME)KKJIaCCOBas, YIJIEPOJHOrO  CKenera, reomerpudeckas. Ilomydenne w
¢usznyecKkue CBOMCTBA LHUKIOATKAHOB. XHWMHUYECKHME CBONCTBA IUKIOAIKAHOB.
Crneunduka CBOWCTB IUKIOAJIKAHOB C MallbIM pa3MepoM Iukia. Peakiuun
MIPUCOEANHEHHUS U PAIUKATIBHOTO 3aMELICHUS.

1.3. Smunenosvie u ouenoswvie y2ieeo000poovl

I'omonorudyecknid psy alIKEHOB. OJIEKTPOHHOE M INPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI 3THJIEHA U aJKeHOB. [ oMonoruueckuii psa u obmas hopmyna
anKeHoB. M30Mepusi 3TUIEHOBBIX YTJIEBOJOPOJOB: MEXKKIACCOBASI, YIJIEPOIHOTO
CKeJeTa, IIOJIOKEHUS KpaTHOM  CBsi3u, reomerpuyeckas. (OcoOeHHOCTH
HOMEHKJIATypbl 3TUJIEHOBBIX YTIIEBOJOPOJOB, Ha3BaHUS BAXXHEWIINX PaJUKAIOB.
@du3nyeckue - CBOWCTBA  AJIKEHOB.  XMMHMYECKHME  CBOMCTBA  QJIKCHOB.
OnexkTpopUIbHBIA XapaKTep peakiui, CKIOHHOCTh K PEAKIMSIM MPUCOSTUHECHMUS,
OKUCJIEHUsA, nosuMmepusaunu. IIpaBuno MapkOBHMKOBA U €ro 3JIEKTPOHHOE
o0ocHOBaHue. Peakuuy rajoreHUpOBaHUs, THAPOTATIOTCHUPOBAHUS, THIpATaLlUH,
ruapupoBanusa. Mexannsm AE-peaknuii. [loHATHE O peakuusAX NOJIUMEPU3ALMH.
['openue ankeHoB. Peakuun OKUCIICHUSI B MSATKUX U KECTKUX YCIOBUSIX. Peakuus

Barnepa u ee 3HaueHue i OOHApyKEHUSI HEMPEAENbHBIX YIII€BOJOPOIOB,
MOJIyYE€HUS TIIUKOJIEH.

[Ipumenenue M crocoObl MOJyYeHUs] aJKeHOB. Vcmosib3oBaHME BBICOKOM
pPEaKIMOHHON CIIOCOOHOCTH  AJKEHOB B  XUMHYECKOH IPOMBILIUICHHOCTH.
[Ipumenenue stuneHa W mnponuieHa. [IpoMblnuieHHBIE CMOCOOBI MOMYYEHUS
alKeHOB. Peakuuu JeruapupoBaHUsi M KpeKWHra aikeHoB. JlaGopaTopHbie
CIIOCOOBI TTOTYYEHHUS AIKEHOB.

Anxanuensl. llonstTme u kiaccudukanus JHEHOBBIX YIJIEBOAOPOJIOB IO
B3aMMHOMY pAacloOJOXKEHUI0 KpaTHbIX CBs3e B Moiekyne. OcoOGeHHocTH
AJIIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHHUSI CONPSKEHHBIX NUEHOB. [loHsATHE O
T-2JIEKTPOHHOM  cucrteme.  HoMmeHknartypa JUEHOBBIX  YIJIEBOJOPOJOB.
Oc0OEHHOCTH XWMHUYECKUX CBOWCTB COMPSDKEHHBIX JHEHOB KaK CIEACTBHUE HX
ANEKTPOHHOTO cTpoeHus. Peakunu 1,4-npucoenunenus. [lonumepuszanns
nreHoB. CriocoObl TOJTyYeHUs TUEHOBBIX YriieBo0poioB: padoTel C.B.JIleGenena,
JNETUAPUPOBAHUE ATKAHOB.

IIpakTnueckas padora



Pemmenne pacu€THbIX 3a7a4 Ha BBIBOJ, (DOPMYIJ OPraHUYECKUX COEIUHEHHIA: 110
MacCOBOM J10JI€; 110 IPOIYKTaM CrOpaHus; M0 KOJIMYECTBY BEUIECTBA,
BCTYIUBILIETO B PEAKILIMIO, MPOAYKTAM PEAKIUH.

1.4. Ayemunenosoie y2ne6000poov

['omosiornueckuii  psn  aJIKUHOB. OIJIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTpOEHUE alleTUJICHA U JIPYTuX alkuHOB. ['oMonoruveckuit psg u oduias popmyna
anknHOB.  HoMeHKnaTypa  aleTWIEHOBBIX  YIJIEBOAOpOoAOB.  M3omepus
MEXKJIaCCOBasi, yIIEPOJHOTO CKEJIETA, MMOJ0KEHUS KPATHOU CBA3H.

XHUMHUYECKUE CBOMCTBA M MPUMEHEHHE ATKMHOB. OCOOEHHOCTH peakiuil
IIPUCOEAUHEHNs 110 TPOMHOM yriepona-yriiepogHou cessu. Peaxnms Kydeposa.
[IpaBmiio MapkOBHMKOBa NPUMEHUTEIBHO K aneTwieHaM. [loaBMKHOCTE aToMa
BOZIOpO/a (KUCJIOTHBIE CBOMCTBA ankuHOB). OKwHcleHHEe alKUHOB. Peakius
3enuHcKoro. [IpuMeHeHne aleTHIeHOBBIX YIiieBoA0po10B. [lonBuHMIaLETAT.

[Tonyyenune ankuHoB. IlonmyyeHue anerunaeHa NUPOJIM30M METaHa U
KapOUAHBIM METOAOM.

JlabopaTopHasi padora
[lonmyyenue 3TuiEHA, AllETHIIEHA U U3YYEHHE WX CBOWCTB.

IIpakTnuyeckas padora
M3roToBiieHre MOJENEN MOJIEKYJI YTIIEBOJOPOAOB, HX H30MEPOB.

1.5. Apomamuueckue y2n1ee000poout

I'omonoruyeckuid psx apeHoB. beH301 Kak MNpeacTaBUTENb apeHOB.
Pa3BuTtue npeacraBieHuii o ctpoeHuu 0eH3osna. CoBpeMEHHbIE MPEICTaBICHUs 00
AJIEKTPOHHOM W  TPOCTPAHCTBEHHOM  CTpoeHuH OeHzosia.  OOpaszoBaHue
apoMaTU4YeCcKOM m-cucTeMbl. ['omosiorm OeH30jJa, MX HOMEHKJaTypa, oO0mias
dbopmyna. HomeHnknarypa mjis JU3aMEIEHHBIX MPOU3BOJHBIX O€H301a: OpTO-,
MeTa-, lapa-pacnoyIoKeHue 3aMmecturene. Pusnueckue CBOMCTBA apEHOB.

XvUMHUUYECKHE CBOWCTBA apeHOB. [Ipumepsl peakiuii 3IeKTPOPUIHLHOTO
3aMEIICHHS: TaJOT€HUPOBAHMS, AJIKWIMPOBaHUs (Karamuzaropsl Dpupens—
Kpadrca), HutpoBanus, cyiabhupoBaHusa. Peakuum  TUIPUPOBaHUS U
MPUCOEIMHEHUS XJIopa K 0eH30i1y. OCOOEHHOCTH XUMUYECKUX CBOMCTB TOMOJIOTOB
OeH3osia. BzanmHOE BIMSHUME AaTOMOB Ha MPUMEPE TOMOJIOTOB apEHOB.
OpueHTanus B peakuusx 31ekTpodunbHoro 3amenienus. OpuentanTtsl [ u 11 poaa.

IIpumeHeHne u nosrydeHue apeHoB. [IpupoHble HCTOYHUKHN apOMaTUYECKUX
YIIEBOAOPOAOB. ApoMaTH3alds aJKaHOB W LUKIIOAIKAHOB. AJIKWIMPOBAHHE
OeH3oa.

1.6 Ilpupoonwvie ucmounuku y2nee000pooos.
[IpupoaHbiii ¥ TOMYyTHBIM HEPTSHOM Ta3bl: COCTaB, UX MNPAKTHYECKOE
VCIIOJIb30BAHUE.



Hedts: cocrtaB, cBoiictBa. ®pakuuoHHas TmeperoHka Heptu
npuMeHeHne e€ MpoaykToB. PekTudukamus wmaszyra MpH  YMEHBIIEHHOM

JTABJICHUU. Kpexunr HEePTENPOTYKTOB. N3omepuzanus AJIKaHOB.
AJIKUIUpPOBaHUE HETPEEIbHBIX YTJIEBOJIOPOJIOB. Pedopmunr
He(TENPOTYKTOB.

Kamennblii  yronb. KokcoBaHwe  KaMEHHOro  yris, BaKHEHIINE
MPOAYKTBl ATOTO Mpolecca: KOKC, KaMEHHOYIOJIbHAash CMoJa, HaJACMOJIbHAs
Bojaa. IIpobrmema monydeHUs KHUIKOTO TOIUIMBA U3 YIS

1.7. I'uopokcunvuvle coeounenusn

Crpoenue u xiaccudpukanus cnuptoB. Kmaccudukaius cnupToB MO THUITY
YTJIEBOJOPOJHOTO PANMKaAIa, YUCIY THUIAPOKCUIBHBIX TPyNIl W THIYy aToMa
yriepoAa, CBSI3aHHOTO C  TUAPOKCWIBHOM  IPYNNoOW. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE TUAPOKCUIBHOM TIpynmbl. BiusHue crpoeHus
CIOMPTOB Ha WX (pu3MUecKue CBOHCTBA. MeXMOJEKyJIIpHas BOJOPOAHAS CBS3b.
['omomornuecknii psAx NOPEACIbHBIX OJHOATOMHBIX COUpTOB. HM3omepus wu
HOMEHKJIaTypa alIkaHOJIOB, UX 001ast hopmya.

XVMMHYECKHE CBOICTBA aJIKaHOJIOB. PeaklinoHHast cCloCOOHOCTh MPEAEIIbHBIX
OIHOATOMHBIX CIUPTOB.  Peakunu, NOATBEpKAAIOIINE KHCIOTHBIE CBOMCTBA
cnupToB. Peakumy 3aMelleHHs THAPOKCUIBHOW TIpynmnbl. MeXMOJIEKyIsipHas
JeTuapaTanus CHUPTOB, YCIOBUS oOpa3oBaHUs HPOCThIX 3PupoB. CloxHbIE
3pUpbl HEOPraHUYECKUX W OPraHUYECKUX KHUCJIOT, PEAKIUH ATepUPUKALNU.
Oxucnenue u OKACIUTEIBHOE TETUAPUPOBAHUE CITUPTOB.

CnocoObl TOJlydeHHsI CIHUPTOB. ['MAponM3 ranoreHankaHoB. [ uaparanms
AJIKEHOB, YCJIOBUS €€ IPOBEICHMUS.

OtnenpHplE TPEACTAaBUTENN AJKAHOJIOB. MeETaHOJ, €ro NpOMBILIJIEHHOE
IIOJIyYEHHE M IIPUMEHEHHE B INPOMBILUIEHHOCTU. buosornyeckoe nencreue
metaHona. Crneuuguyeckue  crmocoObl  MOJIYYEHUs  STHJIOBOTO  CHUPTA.
PU3NOIOTHYECKOE IEUCTBUE ITAHOJIA.

Muoroaromusie cnupthl. M3oMepusi U HOMEHKJIAaTypa MOpeACTaBUTEIEH
JIBYX- W TPEX-aTOMHBIX cIUPTOB. (OCOOEHHOCTM XUMHUYECKUX CBOMCTB
MHOTOAaTOMHBIX ~ CIOUPTOB, HX KayeCTBEHHOe oOHapyxeHue. OTaenbHbIe
NPEACTaBUTENN:  OTWIEHIJIMKOJb, [JMIEPUH, CIOCOOBl HX  MOJY4YEHUs,
IIPAKTUYECKOE IPUMEHEHHUE.

®eHo. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue ¢eHona. B3aumHoe
BJIMSIHAE apPOMATHYECKOTO KOJIBLIA U TUAPOKCHUIIBHOM TPYIIIIBIL.

XuMuyeckue cBOMCTBa (heHosla KaK (PYHKIHS €r0 XUMHUYECKOTO CTPOCHHUS.
BbpomupoBanue QeHosia (KaueCTBEHHAsl peakiusi), HUTpOBaHUE (IMUKPUHOBAs
KHCJIOTa, €€ CBOMCTBA U npuMeHeHne). O0pa3oBaHUE OKpPALIEHHBIX KOMILJIEKCOB C
norom Fe*'. [Ipumenenue denona. [lonyuenue gpeHona B IPOMBIIIJIEHHOCTH.

JlaGopaTtopnasi pabora.



N3ydenune CBONCTB OJHOATOMHBIX MU MHOTOATOMHBIX CIHPTOB,
denoma.

1.8. Anvoezuowt u Kkemonwt

['omonorudeckue psiabl anbaeruaoB U keToHoB. [loHsTHE 0 KapOOHMIBHBIX
COCJIMHEHUSIX. DJEKTPOHHOE CTpOCHHE KapOOHWIbHOM rpymmbl. M3omepuss u
HOMEHKJIaTypa albJIeTUI0B U KEeTOHOB. DU3MUEeCKHEe CBOMCTBA KapOOHUIBHBIX
COeJIMHEHUM.

XUMUYECKUE CBOMCTBA aJbJETUAOB U KETOHOB. PeakliMoHHAss CrTOCOOHOCTD
KapOOHUJIbHBIX COEAMHEHUN. Peakiuu OKHMCICHUS albJeTU0B, KAaUECTBEHHBIC
peaknuu Ha aIbJICTHAHYIO TpyIIy. Peakiuu MNoJuKOHIEHCAIMU: OOpa30BaHUE
dbenonobopMaIbIETUAHBIX CMOJ.

[Ipumenenue u mnonydeHUe KapOOHWIBHBIX coequHeHui. [IpuMenenue
QJIbJIETUJIOB U KETOHOB B OBITY W MPOMBIIUICHHOCTH. AJBJETHABl U KETOHBI B
npupoze (3pupnbie Macna, hepomonsl). [lonyueHne kapOOHUIBHBIX COEAMHEHUMN
OKHCJICHUEM CIIUPTOB, THUApaTalMeld aJKUHOB, OKHCJICHUEM YIJIEBOJAOPOIOB.
OTnenpHbIE TPEACTABUTENN allbJIETUI0B U KETOHOB, CleU(UUECKUE CIIOCOOBI UX
IIOJIYYEHHsI U CBOMCTBA.

1.9. Kapoonoevie Kuciomol u ux npou3zeooHbvle

['omonorudyeckuid psij; MpeAesIbHBIX OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[TonsitTue o KapOOHOBBIX KHCJIOTaX M HX KiIaccUpUKausa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE KApOOKCWIHHOM TpyIMIbl. ['oMoJoTUYeCKUil psif
MpeaeabHBIX OJTHOOCHOBHBIX KaPOOHOBBIX KUCIIOT, UX HOMEHKJIATypa U U30MEPUS.
MexMOomneKysIpHble BOJOPOJHBIE CBSI3U KapOOKCUIBHBIX TPYMI, UX BJIMSHUE Ha
¢du3nueckue cBOCTBa KApOOHOBBIX KUCIOT.

XUMHUYECKHE CBOMCTBA KapOOHOBBIX KHUCIOT. Peakiuu, WIIIOCTPUPYIOLINE
KHUCJIOTHBIE CBOWMCTBA M MX CPAaBHEHHE CO CBOWCTBAMU HEOPraHUYECKHX KHUCIOT.
O6pa3oBanue (YHKIIMOHAIBHBIX TPOU3BOIHBIX KAapOOHOBBIX KHCJIOT. Peakmuu
sTepuUKaUi. AHTUAPUJIBI KAPOOHOBBIX KUCIIOT, UX MOJYYCHHE U PUMEHEHUE.

Cnoco0sbI nostydeHus: KapOOHOBBIX KUCIIOT. OTAeIbHbIE TPEACTABUTENIN U UX
3HaueHue. OOmme CcrnocoObl TMOMYyYEeHUS: OKHUCJICHUE aJKaHOB, AaJIKEHOB,
MEPBUYHBIX CIHUPTOB, albJECTUI0B. Baxueline mnpeacTaBUTEeNd KapOOHOBBIX
KHUCJIOT, UX OMOJIOTHYECKAs POJib, CIICHU(PUUECKUE CTIOCOOBI MOTYyUEHHUsI, CBOMCTBA
M TPUMEHEHHE MYPABbUHOM, YKCYCHOM, NAaJIbMUTUHOBOM H CTE€APUHOBOMU;
AKpWIOBOM M  METAaKpPWIOBOM; OJIEMHOBOW, JIMHOJIEBOM W  JIMHOJICHOBOM;
I[aBeJIEBOIT; OCH30MHON KUCJIOT.

Cnoxnble d>¢upbl. CTpoeHHEe ¢ HOMEHKIATypa CJIOXHBIX 3(HUPOB,
MEXKKJIaccoBass M30MepHusi ¢ KapOOHOBbIMU KkuciaoTamu. CrnocoObl MOJydeHUs
CIOXKHBIX 3PupoB. OOPaTUMOCTh peakiu dTepUPUKaKU U (HAKTOPBI, BIAUSIOLINE
Ha  cMmenieHue — paBHoBecusa.  OOpa3oBaHHME ~ CJIOXKHBIX  MOJIUI(PHUPOB.



[Monmustunentepedranar. JlaBcaH Kak NpeACTaBUTENh CHHTETUYECKUX BOJOKOH.
XUMHYECKHE CBOMCTBA M IPUMEHEHHE CIIOKHBIX I(PUPOB.

Kupsr. Kupel kak crnoxsble 3Qupbl riaunepuHa. KapOOHOBBIE KHCIOTHI,
BXOJSIIME B COCTAaB JKMPOB. 3aBUCHMOCTh KOHCHUCTEHIIMHU JKUPOB OT HUX COCTABa.
XWUMUYECKHE  CBOWCTBA JKUPOB: TUAPOJIA3, OMBUICHHE, THAPUPOBAHHUE.
buonoruyeckas poJib KUPOB, UX UCIOJIB30BAHUE B OBITY U MPOMBIIIJIEHHOCTH.

Comn  kapOoHOBBIX KHUCHOT. Mbuta. CrnocoObl  TOJYyYEHHS]  COJICH:
B3aMMOJICUCTBHE KapOOHOBBIX KHCIOT C METaJJJaMH, OCHOBHBIMU OKCHJAMH,
OCHOBaHUSIMHU, COJISIMM; WICIIOYHON THAPONU3 CIOXKHBIX 3(DUPOB. XUMHUUYECKHE
CBOMCTBAa coOJe KapOOHOBBIX KHCJIOT: THIPOJU3, PEAKIMM HOHHOTO OOMeEHa.
Mpbuta, CymHOCTh MOIOIIETO JelcTBUA. OTHOUIEHHME MbUIA K JKECTKOM BOJE.
Cunretruueckue moromue cpencrsa — CMC (neTepreHTsl), UX MPEeUMyIlecTBa U
HEJIOCTaTKH.

JlaGopaTopHnas padora.

N3yueHne XMMHUYECKUX CBOMCTB (hOpMaliiHA U KapOOHOBBIX KHCIOT Ha
IIpUMEpe  YKCYCHOM  KHCJIOTBI: pEakIuu C  METAUIAMH,  OKCHIAMHU,
OCHOBAHMSIMH, COJISIMHU, 3TepU(UKAIIIN

1.10. Yznesoown

[lonsitTue 06 yraeBomax. Kmaccudukaumst yrneBomoB. MoHo-, 1u- u
IOJIMCaxapyuibl, IPEICTaBUTENN KaXKIOU IPYIIBI YIIE€BOAOB. bruosornyeckas poiib
YIJI€BOJIOB, MX 3HAYEHHUE B KU3HU YEJIOBEKa U 0OILECTBA.

Momnocaxapuasl. CTpoeHHE W ONTHYECKAsT M30MEPHUS MOHOcaxapuaoB. Mx
KJ1accu(UKanus MO YKUCIy aTOMOB YIiepoJa U NpHUpoAe KapOOHWIBHOW TPYIIIIHI.
@opmynbl Oumepa u Xeyopca ajid U300paKEHUS MOJIEKYJ MOHOCAXapuIOB.
OTtHecenne MoHOcaxapuioB K D- u L-psay. Baxxnelnmue nmpeactaBuTen MOHO3.

['moko3a, cTpoeHre ee MOJIEKYJbl U (hu3nveckue cBoiicTBa. Tayromepus.
XUMHUYECKHE CBOMCTBA TIJIIOKO3bl: PpEAKIUM 10  aJbJCTHUIHOW  TpYyIIe
(«cepeOpsHOTO 3epKajia», OKHUCICHHWE a30THOM KHCIOTOW, THUIPUPOBAHUE).
Peaknny riarOKO3bl KaK MHOTOATOMHOIO CIHMPTA: B3aWMMOJEHUCTBUE TIIHOKO3BI C
ruapokcuom meau (II) mpu KoMHATHOM TeMrepaType W HarpeBaHuu. Paznuynbie
TUMBl  OpoxkeHus (CIUPTOBOE, MOJIOUHOKHUcHoe). [nmroko3a B mpupoje.
buosornueckas poiab ¥ IPUMEHEHHE TIIIOK03bl. PPYKTO3a KaK H30MEP TIIFOKO3BI.

CpaBHEHHME CTPOEHUS MOJEKYJIBl W XUMUYECKHX CBOMCTB TIJIIOKO3BI H
bpykTOo36l. DpyKTO3a B IPUPOJE U €€ OMOIOTHYECKAs POJTb.

[lenTo3bl. Pubo3za u nezokcupubo3a Kak MPEICTABUTEIH allbJIONEHTO3.
CtpoeHue MOJIEKyI.

Hucaxapunel. Crpoenue aucaxapuaoB. Crnocod COYJICHEHUS IUKJIOB.
BoccranaBnuBaromye MW HEBOCCTAaHABIIMBAIOIIME CBOMCTBA JMCAXapUIOB Kak
CJIEICTBUE COWICHEHUS LIUKJIA.



CtpoeHue UM XMMHYECKHE CBOMCTBA caxapo3bl. TE€XHOJIOTHYECKUE OCHOBBI
MMPOM3BOJCTBA Caxapo3bl. JIakT03a U ManbTO3a KaK U30MEPHI Caxapo3bl.

[Tomucaxapuapl. O6mee crpoeHue moiucaxapunoB. CTpOECHUE MOJICKYJIIBI
Kpaxmaja, amMuiao3a M aMuJIONeKTUH. Du3nmyeckue CBOMCTBA KpaxmMaya, €ro
HaxOXXJICHUE B TPUPOJE UM Ouosoruyeckas posib. [ JHKOreH. XUMHUYECKHE
cBoiicTBa KpaxMayia. CTpOEHHME 3JIEMEHTApHOIO 3BE€HA LIEJUTIOJIO3bl. BinsHue
CTPOCHHMS TOJUMEPHOW IleNd Ha (PU3HMYECKHUE U XHUMHUYECKHE CBOMCTBa
MEUTIONIO3bl.  [uAponu3  memmono3bl, 00pa3oBaHWE CIOXKHBIX 3(PUPOB  C
HEOPTaHWYECKUMH W OPTaHUYCCKUMH KHcIOoTaMu. [loHATHE 00 HMCKYCCTBEHHBIX
BOJIOKHAX: alleTaTHOM IIIeJIKe, BUCKO3€e. Haxokmenne B mpupoje u Onosiornaeckas
pOJIb 11EJUTI0I03bl. CpaBHEHUE CBOMCTB KpaxMaiia U LEJITI0JIO3bI.

JlabopaTopHas padora.

N3yueHue CBOWCTB TIIFOKO3bI, CaXapo3bl, Kpaxmala.

1.11. Amunei.

Knaccudukanus u uzomepus amuHoB. llonsitue o6 amuuax. [lepBuunbie,
BTOpUYHBIE M TpeTHuHble amuHbl. Kriaccudukamuss aMHUHOB MO  THUILY
YIJIEBOJOPOJAHOTO PaJvKaja U YKCIy aMUHOTPYIII B MOJIEKyJe. [ omonornueckue
pAIBl TPEACNbHBIX amu(aTUYecKuX U apoOMaTUUYECKUX aMHHOB, H30MEpHUS H
HOMEHKJIATypa.

XUMHUYECKUE CBOMCTBA aMUHOB. AMHUHBI KaK OpPraHWYECKHE OCHOBAHMS, UX
CpaBHEHHUE C aMMHUAKOM U JPYTMMU HEOPraHUYECKUMHU OCHOBaHUsSMU. CpaBHEHUE
XUMHUYECKUX CBOUCTB anu(aTHUYECKUX U apoMaTHYeCKUX amMuHOB. OOpa3oBaHuE
aMHIOB. AHWIMHOBBIE KpacuTenu. lIoHATME O CHHTETUYECKHX BOJOKHAX.
ITonrnamMuael ¥ TOJIMaMHUHBIC CHHTETHUECKHIE BOJIOKHA.

[Ipumenenne u mnonydyeHue amuHOB. I[lomyyenue amuHOB. PaOoTsl
H.H.3unwnna.

1.12 Amunoxuciomet.

AMuHOKUCITIOTHI. [loHsATHE 00 aMUHOKHCIIOTax, WX Kilaccupukamus u
cTpoeHue. OnrTuueckass M30Mepus o-aMUHOKUACIOT. HoMeHKkaTypa aMMHOKUCIIOT.
JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AMUHOKHUCIOT U €€ MNPUYUHBI.
bunonsipusie nonsl. Peaknuu konaencauuu. [lentuanas cBs3kb.

1.13 benku.
benku. benkun kak mnpupoaneie nosmmepsl. llepBuunas, BTOpPUYHAs,
TPETUYHAS] U YETBEPTUUHAS CTPYKTYphI OeiKOB. OUOPHIISIPHBIC U TJIOOYISIPHBIC
Oenkn. XWMHUYECKHE CBOWCTBA OEJTKOB: TOpPEHHWE, JICHATypalus, THAPOJIH3,
KaueCTBEHHbIE (LIBETHBIC) peakluu
JlaGoparophas pabdora.
1. V3yyeHue CBOWMCTB aHMJIMHA U OEJIKOB.
2. Pacno3HaBanve BemecTB B KOHTPOJIBHBIX IPOOHMpKaXx:



- HA TEHETHUYECKHE CBSI3M OPraHWYECKHX COEIUHEHUN;

- HCCJIEJOBAaHUE CBOMCTB BEIIECTBA;

- pacIlO3HaBaHHUE BEIIECTB 0 KAYECTBEHHBIM PEAKIIHIM.

A3zomcodepircawgue cemepoyuriuueckue coeOuHeHuA.

HykiienHOBBIE KUCIIOTHI

HyknenHoBeie  kucioTbl. HyKIE€WHOBBIE KHUCIOTBI KaK IPUPOJHBIC
noauMepsl. Hykneotuawsl, wux crpoenue, npumepsl. ATO u AP, wnx
B3aHMONPEBPAILCHUE U POJIb 3TOro nporecca B mpupoae. [lonarue JIHK nu PHK.

1.14. Xumusa 6 xncuznu oouwecmea

®epmentsl. [lonatue o depmeHTax Kak O OMOJOTHYECKUX KaTaau3aTopax
oenkoBoi TpupoAbl. OCOOEHHOCTHM CTPOEHUSI M CBOWCTB B CPaBHEHUU C
HeopraHudyeckuMmu katanuzaropamu. Knaccudukamus depmentoB. OcoOeHHOCTH
CTPOEHHMSI U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTh U 3((HEKTUBHOCTh. 3aBUCUMOCTh
aKTUBHOCTH (pepMEHTOB OT TemmepaTypsl U pH cpeapl. 3HaueHue pepMeHTOB B
OMOJIOTMU U IPUMEHEHUE B IPOMBIIIIEHHOCTH.

Butamunsl. [lonsitue o Butamuuax. Mx kmaccudukanuss u 0003HaYCHHUE.
Hopwma notpebnenus BuTaMuHoB. BogopacTtBopumble (Ha npumMepe BUTaMUHOB C,
rpyniel B u P) u xupopactBopumble (Ha npumepe ButaMuHOB A, D u E).
ABHUTaMUHO3bI, TUTIEPBUTAMUHO3bI U TUTTIOBUTAMUHO3bI, UX MPO(HIaKTHKA.

['opmoHnsl. [loHsATHE O TOPMOHAX Kak OMOJOTMYECKM aKTUBHBIX BEIECTBAX,
BBIIIOJIHAIOIINX SHJIOKPUHHYIO PETYJSALUI0 KU3HEAEATEIbHOCTH OpPraHU3MOB.
Knaccudukanms  ropMOHOB:  CTE€pPOH[bI,  MPOU3BOJHBIE  AMUHOKHUCIOT,
MOJIUTIETITUIHbIE U O€NIKOBbIE TOPMOHBI. OTAENbHBIE NPEICTABUTENIN: 3CTPAIUOI,
TE€CTOCTEPOH, MHCYJINH, aIpEHAJIMH.

JlekapctBa. IloHAaTHE O JekapcTBax Kak  XMMHOTEPAIIEBTUYECKHUX
npenaparax. KpaTkue HCTOpUYECKHE CBEACHUS O BO3HMKHOBEHUM W Pa3BUTUHU
xumuoTepanuu. ['pynmel JekapcTB: cyiabamuabl (CTPENTONU), aHTUOWOTHKU
(MeHUIWIUTNH), aHTUMMUPETUKHU (ACMIUPHUH), aHAJBIeTHKU (aHAJIBruH). MexaHu3m
JNEUCTBUS  HEKOTOPBIX JIEKAPCTBEHHBIX IMPENapaTroB, CTPOCHUE MOJIEKYI,
IIPOTHO3MPOBAHUE CBOMCTB HA OCHOBE aHAJIN3a XUMUYECKOTO CTPOEHHUS.

AHTHOMOTHKHM, HX KiIaccuukanus N0 CTPOCHHUIO, THUILY W CHEKTPY
nevictBusi. bezonacHele crmocoObl MPUMEHEHUS, IEKAPCTBEHHbBIE (DOPMBI.

2. O0mas ¥ HeOpraHM4YecKass XUuMHs

2.1. Xumusa — nayka o eeuwgecmeax

CoctaB BemiecTBa. XHUMHUYECKHE 3JeMEHThl. (CrnocoObl CyIIecTBOBAaHUS
XUMHUYECKUX 3JIEMEHTOB: aTOMBbI, NPOCThIE W CIOKHBIE BellecTBa. BemecTsa
MOCTOSIHHOTO M TEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSTHCTBA COCTaBa BEILECTB.
BeliiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

N3mepenne BemecTtBa. Macca aTOMOB M MOJIEKYJ. ATOMHAas €IUHULA
Maccbl. OTHOCUTENIBHBIE ATOMHAsA U MOJIEKYJIIpHas Macchbl. KonnuecTBo BeniecTna



U €AUHULBI €r0 U3MEPEHUS: MOJb, MMOJIb, KMOJIb. Yuciao ABorajapo. MonspHas
Macca.

ArperaTHble COCTOSIHMS  BelllecTBa. IBepioe (KpUCTAUIMUECKOE U
amop(HOe), )KHJIKO€ U Tra3000pa3HOE arperaTHbIE COCTOSTHUSI BELIECTBA. 3aKOH
ABOTaJipo 1 €ro CIEACTBHUS.

MonsipHbiii 00b€M BeIECTB B ra3000pa3HOM cocTOsSHUUA. OObeTuHEHHBIH
ra3oBblid 3aKOH U ypaBHeHHE MeHnneneesa—Kiraneipona.

Cmecu  BemiecTB. Paznuumst  MexXay CMECAMH U XUMHUYECKUMU
coeIMHEHUAMH. MaccoBasi 1 00beMHasi 10711 KOMIIOHEHTOB CMECH.

2.2. Cmpoenue amoma

ATOM — clo)Has yactuua. JlokazarenbCTBa CIOXKHOCTUA CTPOCHHS aToMa:
KaTOJHBIE U PEHTI€HOBCKUE JIy4H, PoTOrh(DEKT, paIuOaKTUBHOCTD, JIEKTPOIH3.

[Tnanerapuas monens aroma 3. Pesepdopaa. Ctpoenue atoma o H. bopy.
CoBpeMeHHbIE MPEICTaBICHUSI O CTpOE€HHH aToma. KopycKylspHO-BOJHOBOM
JTyaJIu3M 4aCTUIl MUKPO-MUpA.

CocraB aromnHoro sapa. HyknoHsl: NmpOTOHBI M HEWTpOHBL. M30TOmBI M
HYKJIAJBI. Y CTOMYUBOCTB SIEP.

OnexkTpoHHass 00onouyka aroMoB. [loHsTHE 00 3NEKTPOHHOM OpOUTANH H
ANEKTPOHHOM oOjake. KBaHTOBBIE 4YHCla: I1aBHOE, OpOuTaibHOE (10O0YHOE),
MAarHuTHOE U CIIMHOBOE.

Pacnpenenenne 3M€KTPOHOB MO 3HEPTrETUYECKUM YPOBHSIM, MOJYPOBHSIM U
opOuTasIM B COOTBETCTBUHU C TMPUHLUIIOM HAUMEHBIIEH >HEPTrUM, MPUHIIUIIOM
[Taynu u npasuiiom [ 'yHpa.

DJIEKTPOHHBIE KOH(PUTYPAIITU ATOMOB XMMUYECKUX DJIEMEHTOB.

BanenTHbie BO3MOKHOCTA aTOMOB XUMHUUYECKUX IJIEMEHTOB.

DekTpoHHas Kiaccu(UKamusg XHMHYCCKUX OJJIEMEHTOB: s-, p-, d-, f-
aneMeHThl. [ uopuan3zanus.

2.3. llepuoouueckuii 3axon u Ilepuoouueckan cucmema Xumuueckux
anemenmoes /l. U. Menoeneeea

Uctopust co3manusi mepuoanyueckoro 3akoHa. llepumonudeckuii 3akoH U
ctpoeHre aroma. M3orombl. COBpEMEHHOE NOHATHE XUMHUYECKOTO JJIEMEHTA.
3akoHomepHocTh I'. Mo3znu. CoBpemenHas ¢dopmynupoBka Ilepuognueckoro
3akoHa. llepuomnueckass cucremMa u crpoeHue aroma. DU3NUECKUN CMBICI
MOPSIKOBOTO HOMEpPA AJIEMEHTOB, HOMEPOB I'pynnbl U nepuoaa. Ilepuoanyeckoe
M3MEHEHHE CBOWCTB DJJIEMEHTOB: paJuyca aToMa; »SHEPruyd HOHU3AIUU;
AIEKTPOOTPULIATENHHOCTH. [Tpuunnb WU3MEHEHHUS METAJTUYECKUX u
HEMETAJUIMYECKUX CBOMCTB JJIEMEHTOB B Tpymmnax M IEepuoAax, B TOM YHCIE
OOJBIINX U CBEPXOOJIBIIMX.

3HaueHHE TEPUOJUYECKOrO0 3aKOHAa U MNEPUOJIUYECKOM CHUCTEMBI
xuMudeckux sjaemeHToB [[.M. Menaeneena.



2.4. Cmpoenue seutecmea.

ITongatne 0 XUMHUUYECKOM CBSI3W. THIIBI XMMHYECKHX CBSI3€i: KOBaJCHTHAs,
WOHHAs1, METAUINYECKAs U BOJOPOIHAS.

KoBasienTHas xumudeckas cBs3b. J[Ba MexaHu3Ma 00pa30BaHUs 3TOU CBSI3H:
OOMEHHBI U JIOHOPHO-aKIENTOpHbIM. OCHOBHBIE MapaMeTphbl 3TOr0 TUIA CBA3M:
JUIMHA, TPOYHOCTh, YrOJ CBS3M WM BaJEHTHbIA yroin. OCHOBHBIE CBOMCTBA
KOBQJIEHTHON  CBA3U:  HACBIIIEHHOCTb, IMOJSPU3YEMOCTb M  IPOYHOCTb.
DAEKTPOOTPUIIATEILHOCTh M KJIACCH(PHUKAIUS KOBAJEHTHBIX CBSI3€H IO 3TOMY
IIPU3HAKY: NOJSIPHAS W HENOJIApHAs KOBAJIEHTHBIE CBA3U. [IOMApHOCTH CBA3M M
HOJIIPHOCTh MOJIEKYJbl. Crmoco0 mepeKpbiBaHUsl SJICKTPOHHBIX OpOUTalel u
KJ1accu(UKaIys KOBAJIGHTHBIX CBSI3€H M0 3TOMY MPU3HAKY: G- U T-CBSI3U.
KpaTHOCTh KOBaJE€HTHBIX CBsI3ed W Kiaccu(uKanus UX 1O 3TOMY IPU3HAKY:
OJIMHApHBIE, IBOMHBIE, TPOIHBIE, MTOIYTOPHbIE. TUIBI KPUCTALINYECKUX PEIIETOK
y BEUIECTB C OTUM THUIIOM CBS3U: AaTOMHBIE U MOJIEKYJIsIpHbIE. DPU3NYECKUE
CBOMCTBA BELIECTB C 3TUMHU KPUCTALINYECKUMU PELIETKAMM.

HNonHas xumuueckass cBA3b. KpallHMM cCilydall KOBAJEHTHOM HOJIIPHOU
CBA3UM. MexaHu3sM 00pa3oBaHUsI HMOHHOW CBsI3U. VIOHHBIE KpHUCTAIIIMYECKUE
PELIETKN ¥ CBOMCTBA BEMIECTB C TAKUMHU KPUCTAJIAMM.

Mertannuueckass xumudeckass cBsA3b. OcCOOBIH THUI XMMHMYECKOH CBS3H,
CYILLECTBYIOIIMI B METAJIaX U cIlaBax. Ee OTIINYuA U CXOACTBO C KOBAJECHTHOU U
MOHHOM  cBsi3siMu.  CBOWCTBA  METAUIMYECKON  CBsi3W.  MeTamuindeckue
KPUCTAUINYECKUE PEIIETKHA U CBOWCTBA BEIIECTB C TAKUMU KPUCTAJIAMH.

Bonopoanas xumuueckas cBsi3b. MexaHu3M o0Opa3oBaHusl Takoil cBs3u. Ee
KJ1acCu(UKaluMs: MEKMOJIEKYJISIpHAs U BHYTPUMOJIEKYJIIpHAs BOJOPOAHBIE CBSI3U.
MonekynspHbple KPUCTAJUIMYECKNUE PEIIETKH ISl 3TOrO TUIA CBA3U. PU3NUecKue
CBOMCTBA BELIECTB C BOJOPOJHOW CBs3bl0. buosorunueckas poiab BOAOPOAHBIX
CBsI3€H B OpraHU3alui CTPYKTYp OMOMOIMMEPOB.

Bunel rubpuanzanuu 1 GopMbl MOJIEKYJT OPraHUYECKUX M HEOPraHMYECKUX
BEILIECTB.

2.5. Ilonumepol

Heoprannueckue nomumepsl. [loauMepsl — MpoOCThIE BENIECTBA ¢ aTOMHOU
KPUCTAJUIMYECKOW PEIIETKOM: allJIOTPONHbIE BUIAOM3MEHEHHUs yriepoaa (anmas,
rpadur, kapOuH, ¢QyIepeH, B3aUMOCBS3b TMOpPUAM3AIUMU OpOUTANICH y aTOMOB
yriaepojaa ¢ MPOCTPAHCTBEHHBIM CTPOCHHEM aJUIOTPOMHBIX MOAU(UKALINIA); CEIeH
U TEJUTyp LIENOYEYHOIo CTpOoeHHus. Ilommmepsl — ciioKHBIE BEIECTBA C aTOMHOU
KPUCTaJUIMYECKOW pENIEeTKOM: KBapll, KpPEMHE3eM (IMOKCHIHBIE COEIMHEHUS
KpEeMHUs1), KOPYyHA (OKCHJ aJIOMHHHSI) W aJIOMOCHJIMKATHI (ITOJIEBbIE IIMATHI,
ClII0/1a, KaoJMH). MuHepansl 1 ropHbie nopoabl. Cepa miacTuyeckas.



MunepanbHO€ BOJIOKHO — acOecT. 3HaueHHe HEOPTaHWYECKUX MPHUPOIHBIX
NOJIUMEPOB B (POPMHUPOBAHUM OJHOW W3 TEOJIOTUYECKUX 000J04YeK  3emiu
JTUTOCQEPHI.

Oprannueckrie  nonumepbl.  CrnocoObl  HUX  MOJYYEHHUS:  pEaKIUH
MOJMMEPU3ALMM U PEAKUUH TOJUKOHAeHcauun. CTpyKTypsl OJMMEPOB:
JVHEWHbIC, PpAa3BETBICHHBIE W  MNPOCTpaHCTBEHHbIE.  CTpPyKTypupOBaHUE
MOJIMMEPOB:  BYJKAaHMW3allMsi KaydyKoB, JyOJieHHMEe O€JIKOB, OTBEpPXKIEHHUE
ITOJIMKOHJICHCAIIMOHHBIX ITOJIMMEPOB.

Krnaccudukaiys moimMepoB Mo pa3IUdHbIM MPU3HAKAM.

Jlaboparopnasi padora.

O3zHakomiieHHe ¢ oOpa3liaMi IJIaCTMAcC, BOJIOKOH, Kay4yyKOB, MUHEPAJIOB U
TOPHBIX MOPOA.

IIpoBepka IIacTMacc Ha JJIEKTPUYECKYIO IIPOBOAUMOCTBH, T'OPIOYECTH,
OTHOILIEHHUE K PACTBOPaM KHUCIIOT, LIEJI0YEH U OKUCITUTENCH.

2.6. [ucnepcuvie cucmemol. Pacmeopui.

[lonsiTue o gucnepcHblx cuctemax. Kiaccudukanus IHUCIEPCHBIX CUCTEM B
3aBUCHMOCTH OT arperaTHOroO COCTOSIHUS JUCIIEPCHOHHOW CpEelbl U JUCIIEPCHOU
¢da3bl, a TaKKe 1Mo pazMepy Ux yactul. I'pyOoaucnepcHble CUCTEMBL: SMYJIbCUHU H
cycreH3uu. TOHKOIHUCIIEPCHBIE CUCTEMBI: KOJUIOUIHBIE (3011 U T€JIM) U UCTUHHbIE
(MONeKyJsipHBIe, MOJICKYJSIPHO-UOHHBIE U  HWOHHBIE). Oddext Tunnmans.
Koarynsnus B KOJIIOMIHBIX pacTBopax. CHHEpE3HC B ressx.

3Ha4YEeHUE JUCIIEPCHBIX CHCTEM B KMBOM M HEKUBOW NPUPOAE W IMPAKTUYECKOU
JKA3HU 4YEJOBEKa. OMYJIbCHM M CYCIIEH3UH B CTPOMTENBCTBE, NHUIIECBOM U
MEIMIMHCKONW IPOMBIIIJIEHHOCTH, KOCMETHKE. bHosorndeckrne, MEIUIUHCKAE U
TEXHOJIOTUYECKUE 30JM. 3HAUYECHHWE TEJIEM B OpraHuW3aluy XWUBOW MATEPHH.
buonornyeckue, nuieBble, MEAUIIMHCKNE, KOCMeTHUEeCKue reinu. CHHepe3uc Kak
dakTop, ONpeAeNsouMil CPOK TOAHOCTH TPOIYKIMH HAa OCHOBE TeleH.
CBepThIBaHHE KPOBH KaK OMOJIOTMYECKHI CHHEPE3HUC, €ro 3HAYEHHE.

[lonatne o pactBopax. PU3MKO-XMMHUYECKas NPUPOJA PACTBOPEHHS U
pacTBOpoB. B3aummonencTBHE pacTBOPUTENST W PACTBOPEHHOIO  BELIECTBA.
PacTtBopuMOCTb BEIIECTB.

CnocoObl  BBIpa)KEHUSI KOHILIEHTpAallMM pacTBOpoB. MaccoBas  Joiis
pPacTBOPEHHOIO  BEIECTBA TpeboBaHuss K TNPUTOTOBIEHUIO PACTBOPOB C
MacCOBOM JI0JI€ pAacTBOPEHHOTO BEIIECTBA.

MonspHass KOHLIEHTpALus PacTBOPOB.

BrruuciieHrue MOJSIPHBIX MacC 3KBUBAJIEHTOB KHCJIOT, OCHOBAaHUM, COJIEH.
MonsipHasi KOHLIEHTpAIUsl SKBUBAJICHTA.
TpeGoBanus K IIPUTOTOBIICHUID ~ PACTBOPOB € MOJIIPHOU
KOHIIEHTpAllMEed Y MOJIIPHOW KOHLIEHTPAlHUEN >KBUBAJIECHTA
JlaGopaTopHo-npakTHYeCcKasa padora.



PacuétHpie 3amaud Ha  BBIYMCJIEHUE KOHUEHTPAlMM W MAacChl
BEILIECTBA B PAcCTBOPE U MPUTOTOBIECHHWE PACTBOPOB 3a/IaHHOM KOHIIEHTPAIUU.

2.7. Teopua 3Inekmporumuueckoit ouccouyuayuu. Peakuyuu uonmnozo
oomena. IL'uoponus coneii.

OJIEKTPOJIUTBl U HEINEKTPOIUTHI. MeEXaHU3M JOHCCOLMAlMUA BEIIECTB C
pa3IMYHBIMU TUIIAMU  CBSI3EH. Bxnag pycckux y4YeHBIX B pa3BUTHE
MPEACTaBICHUM 00 3JIEKTPOJUTUYECKON auccouuanud. OCHOBHBIE —MOJOKEHUS
TEOPUU JIICKTPOJUTHUECKON auccorumanuu. CBONCTBAa MOHOB.

CreneHb 3JEKTpOIUTHYECKOM  auccounanu. CunibHble U ciaOble
ANEeKTpoauThl. Jluccounanust Boabsl. Bogopoanslii mokasareins. Peakuun oOMeHa
B BOJIHBIX PACTBOpPax 3JEKTPOJIUTOB. MOJEKYISPHBIE, OJHBIE U KPATKAE HOHHBIC
ypaBHEeHHs peakuuii. IIpu3Haku TeueHus peakuui A0 KOHIIA.

I'maponu3 — mpouecc  B3aMMOJAEHCTBHS HOHOB COJM C  MOJIEKYJIAMU
BoAbl. Tunbl rugponusa. akTopel, BIUSIOIIME HA TUAPOIW3 COJEH. 3HAUEHUE
TUAPOJIM3a B XMMHUYECKMX IMPOIECCax, €ro MPaKkTUUYEeCKOE HCIOIb30BaHUE.
['uaponus OpraHUYECKUuX BCIIIECTB (6enkoB, YKUPOB, YTJIEBOOB,
noMuHykIeoTuA0B, AT®) um ero OHOJIOrMYECKOE W NPAKTUUECKOE 3HAYCHUE.
OwmbuieHue xupoB. Peakuus stepudukanmu

JlaGopaTopHnas padora.

1. Peakuuu B pacTBOpax 3JEKTPOJIHUTOB
2. HcnobiTanue pacTBOpOB coiiei mHAuKaropamu. ['maponus comeit.

2.8. OKucaumenvHo — 60CCMAHOBUMETbHBIE PEAKUUU.

OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE — peakuuu. CTeneHb  OKHUCIICHUS.
BoccranoButenmun u okuciutenu. OKHUCIEHHME W BOCCTAHOBJIEHUE. Bakuenine
OKHUCJIUTETN M BOCCTAHOBUTENIHM. BOCCTAaHOBUTENIBHBIE CBONCTBA METAJIOB —
MPOCTHIX BellecTB. OKUCIUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETAIIIOB
— TMPOCTHIX BeIECTB. BoccTaHOBUTEIBHBIE CBOMCTBA BEIIECTB, 0Opa30BaHHBIX
AJIEMEHTaMH B HUBIIEH (OTPUIATENBHON) CTEeHH OKucieHusA. OKUCTUTEIbHBIC
CBOMCTBa BEIIECTB, OOpPA30BAHHBIX JJEMEHTAMH B BBICHICH (TIOJIOKUTEIHLHOMN)
CTereHu OKUCJIeHUs. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIC CBOMCTBA BEIIECTB,
00pa30BaHHBIX JIEMEHTAMU B MPOMEKYTOUYHBIX CTETICHIX OKUCIICHUS.
Knaccudukanuss  OKMCIUTEILHO-BOCCTAHOBUTENIBHBIX  peakiui.  Peaknuu
MEKAaTOMHOTO W MEXMOJEKYISIPHOTO OKHUCJIEHUA-BOCCTAHOBJIEHUs. Peakuuu
BHYTPUMOJIEKYJISIPHOTO OKHUCJICHUS-BOCCTAHOBIIEHUS. Peaknuu camMOOKHUCIIEHUS-
CaMOBOCCTAHOBJICHUS (AUCTPO-TIOPLIUOHUPOBAHHUS).

Metonbl COCTAaBIEHUS] YPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIMM.
Merton anekTpoHHOTO OanaHca. BiusHue cpeibl Ha MpOTEKaHUE OKUCIUTEIIBHO-
BOCCTAaHOBUTEJBHBIX MPOLIECCOB.

DJIEKTPOJM3 pacIijlaBOB M BOJHBIX PAacTBOPOB AJEKTposuTOB. IIporneccs,
MPOUCXOJIAIINE HA KATOJE€ U aHOJIE. Y PaBHEHUS SJIEKTPOXUMHUYECKHUX MPOIECCOB.



DNEKTPOU3 BOAHBIX PACTBOPOB C MHEPTHBIMU SJIEKTPOJAMU. INEKTPOIU3 BOAHBIX
pacTBOPOB € PacTBOPUMBIMU  3JieKTpojamu. [IpakThueckoe mOpUMEHEHHE
AIEKTPOJIN3A.

IIpakTHyeckas padora.

CocTaBiieHUE YpaBHEHHMH  OKHUCJIWUTEIBHO — BOCCTAHOBHUTEJIBHBIX PEAKIIMA.
PaccranoBka k03(h(UIIMEHTOB METOJOM JJIEKTPOHHOTO Oananca. OnpeneneHue
OKHUCJIMTEJIEH M BOCCTAaHOBUTEJICH.

2.9 Ceoiicmeéa 0oxcuo08, 0CHOBAHUIL, KUC/IOM U COJlell 6 ceéene meopuu
Inekmpoaumuueckou Ouccoyuayuu.

Knaccudukanus HEOpraHMYECKUX W OpraHWYECKUX coeAumHeHW. OKCHIBI, WX
kinaccudukanus. [uapokcuapl (OCHOBaHMS, KHCIOPOJCOACPKAIIKNE KHUCIOTHI,
amdorepHble rUIpoKcHbl). OCHOBaHHS OpraHUYECKHUE M HEOpPraHWYECKHE, HX
kinaccudukanysg. OCHOBaHHS B CBETE TEOPHHU DJICKTPOJUTHUCCKOM IUCCOITUAIIUH.
OcHOBaHMS B CBETE MPOTOJIUTUUECKON TECOPUM. XUMHUYECKUE CBOMCTBA IIEJIOUEH U
HEpPACTBOPUMBIX OCHOBaHHUU. CBOMCTBa OECKUCIOPOJHBIX OCHOBaHUMW: aMMHUaKa U
aMUHOB. B3aumMHOe BiIMSIHME aTOMOB B MOJEKYJE aHWIMHA. Kucnotsr
OpraHUYECKUE U HEOpPraHuvecKkue, Ux Kiaccudukamus. Kuciorsl B cBeTe Teopuu
ANEKTPOJIMTUYECKON aucconuanuu. KucimoTel B CBET€ MPOTOIUTUYECKOU TEOPHH.
OOmue CcBOMCTBA KHCJIOT: B3aUMOJICHCTBHE OPraHUYECKHUX U HEOPTaHHUYECKUX
KHCJIOT ¢ METaJJlaMH, OCHOBHBIMH M aM(OTEpHBIMU OKCHAAMHU W THIAPOKCHIAMH,
CoJIsIMHU, 00pa3oBaHUE CI0KHBIX A(DUPOB.

Comnu, ux knaccudukamus. XUMHUYECKHE CBOMCTBA coJieid. OCOOEHHOCTH CBOICTB
COJIEW OpraHUYEeCKUX U HEOPraHUYECKUX KUCTIOT.

JlaGopaTopHO-IpaKkTHYECKOE 3aHATHE

[Tony4yeHne XJI0pOBOIOPOIA U CONSTHOM KHUCIIOTHI, UX CBOMCTBA.
[Tonyyenne ammuaka, €ro CBOMCTBA.

2.10 Xumusn rnemenmos. Qouee ceedenvsa o memaninax.
[TonoxeHne METaUIOB B NMEPUOJUUYECKON CHUCTEME XUMHYECKHX JJIEMEHTOB U
OCOOCHHOCTH  DJICKTPOHHOTO CTPOCHHMS MX aTOMOB. MeTrandeckas CBS3b.
Kpucrannuueckoe cTpo€HHE METAIIOB.

CpaBHUTENbHAST XapaKTEpPUCTUKA (PU3MUECKUX M XUMHYECKUX CBOWCTB
METAJIJIOB.

Mertasibl B ipupoze. O0mme cnocoObl MOTyYeHHs] METaJJIOB.

DJIEKTPOIN3 KaK OKHCIUTEIbHO — BOCCTAHOBUTEIBHBIA MpoIecC. DJIESKTPOJIN3
pacIuIaBOB M BOJHBIX PACTBOPOB 3JIEKTPOJUTOB. [Iporiecchl, MpoUCXoasiue Ha
kaToAe u aHoje. Katon — BoccTaHOBUTENb, aHOJ — OKHUCIIUTENb.

VYpaBHeHUsS  AJCKTPOXMUMHUYECKUX  TporieccoB. I[lopsiok BOCCTaHOBIICHUS
KaTUOHOB Ha Karojie, MOPsJAOK OKUCICHHMS aHMOHOB Ha aHoje. [Ipakrtuueckoe
MPUMEHEHHUE 3JICKTPOJIN3a.



[lonaTie o0 Koppo3unu. XHMHYECKAass M DJIEKTPOXMMHUYECKas KOppO3Husd
METaIOB U cruiaBoB. CrocoObl 3allUThl METAUIOB U CIUIABOB OT KOPPO3HH.
[Ilenoynble MeTaIbl, IMICIOYHO3EMEIbHBIC META/UIbl W MarHui, aJlOMUHHUU:
MOJIO)KEHHE B MEPHOJUYECKON CHUCTEME DJIIEMEHTOB, CTPOCHHE UX aTOMOB.
Haxoxnaenue B  nOpupone, nonydeHue. Dusznyeckue U XUMHYECKHUE
cBoricTBa.OKCUABL, TUAPOKCUIBI, COJMU: MOJyYEHUE, CBOWCTBA, MPHUMEHEHHUE.
AMQOTEpHBI XapakTep CBOWCTB aTIOMHHHS U €r0 COCIMHEHMA.

KectkocTtb BO/JIBI " CHOCOOBI ee YCTpPaHEHUs.
buosornueckass ponp KamusA, HartpusA, Kanpuus. HapoaHOXO034MCTBEHHOE
3HAQYEHUE WIEJIOYHBIX, IIEJIOYHO3EMENIbHBIX METAJUIOB, MArHWs, AJIIOMHHUS U
UX TPOU3BOIHBIX.

Ocobennoctu ctpoenust aromMoB d —oanementoB VI u VIII rpynn. CaoiicTBa
XUMHUYECKUX JJIEMEHTOB. KpaTkume cBeleHHMs O BaXKHEHIIMX COEOUHEHUSX
XpoMa, XKeje3a: OKCHUIBI, TMIAPOKCUIBI, COoNu. MX ydacTue B OKHUCIUTEIBHO —
BOCCTAHOBUTENBHBIX  peakuusax. HaxoxaeHnnme B npupoae, NOJIy4YEHUE,
3HA4YCHHUE.

JlabopaTopHoe 3aHATHE

N3ydyeHne CBOMCTB METAUIOB M MX coeauHeHui. [lonmydeHue rugpokcuaon
AJIOMUHHKS Y IMHKA; UCCIIEIOBAHUE UX CBOMCTB.

2.11 Xumusn snemenmos. Oouue ceeoenvs 0 Hememaniiax.

[TomoxeHne HemeTaunoB B TIEPUOJIMYECKON CHUCTEM, OCOOCHHOCTHU
CTPOEHHSI HX aTOMOB. OJEKTPOOTpUIATEIBbHOCTh. HemeTtamnsl oxucauTenu
n BoccTaHOBUTENU. CTpOE€HME MPOCTHIX BEIIECTB.

OO6mrasi xapakTepHCTHUKA TaJIOT€HOB HAa OCHOBAaHUM HX TIOJIOKEHHS B
MEPUOJIMYECKO CUCTEME M CTPOEHHUHM aTOMOB. ['aloreHbl — MPOCThIE BEIIECTBA!
CTPOEHHUE MOJIEKYJl. XHMHUYECKHE CBOWMCTBA, IIOJYYEHUE H NPUMECHEHUE.
Baxneiime COCIMHCHUS rajJoreHoOB, 150:¢ CBOMCTBA, 3HA4YCHUE MU
npuMeHeHue. ['asorensl B npupone. buonoruyeckas posib.

VYraepon u kpemuuid. OO1as XxapakTepUCTUKA HA OCHOBAHUU MX MOJIO0KEHUS
B Ilepuomnueckoit cucreme J[.M.MenneneeBa u crpoeHus aroma. IIpocTeie
BEIlIECTBA, 00pa30BaHHbBIC ATUMHU dJieMeHTaMU. OKCHJIBI U TUAPOKCHUIBI YTJIEpOia U
KpeMHUs. BaxHedmme colM yroJlbHOM M KPEMHUEBOW KHCIOT. CuiuKaTHas
IIPOMBILIJIEHHOCT.

lamorensl. OOmasi xapakTepUCTHKAa TaJOTCHOB HAa OCHOBAaHUU UX
nonoxeHus B [lepuoanueckont cucreme anementoB J[.M1.MenneneeBa u ctpoeHus
aToMOB. ['amoreHbl — MpOCTBIE BENIECTBA: CTPOEHUE MOJIEKYJ, XUMHUYECKHE
CBOICTBA, MOJYYEHUE U TPUMEHEHHUE.

Baxnenimme coequHEHHsT TaJIOTEHOB, HMX CBOWMCTBA, 3HAYCHHE U
npuMeHeHue. ['aorensl B ipupoje. brosiornyeckas pojib rajloreHoB.



Xanbpkorenbl. OOImias XapakTepUCTHKA XaJlbKOT€HOB Ha OCHOBAaHUHU HX
nonokenus B [lepnonmueckon cucreme anemeHntoB [[.M.MennaeneeBa n crpoeHus
aTOMOB. XaJIbKOT€Hbl — MpPOCThie BeniecTBa. Asuiorponus. CTpoeHHE MOJIEKYI
AUTOTPONHBIX Moaudukauuii u ux cBoicTBa. llomydyeHne W mnOpuUMEHEHHE
KHCIIOpOJia U cepbl. XalIbKOTE€HbI B IPUPOJIE, UX OUOTIOTHYECKas POJIb.

OnemenTbl VA-rpymmbl. O0mas xapakTepuCcTHKa 3JIEMEHTOB 3TOW TPYIIIbI
Ha OCHOBAaHMM UX MNOJOkeHus B llepuoandeckoil cucTeMe 3IEMEHTOB
J.1.MenneneeBa u ctpoeHust aToMOB. CTpOEHHE MOJIEKYJIBI 230Ta U aJUNIOTPOITHBIX
monupukammii pocdopa, ux usnueckue U XUMHUYECKUe CBOICTBa. BomopoaHbie
coemuHeHus  dnemMeHToB  VA-rpymmel.  Oxcuael  azota u  ¢ocedopa,
COOTBETCTBYIOIIME UM KHUCHOTBL. Conu 3Tux KuciaoT. CBONCTBA KHUCIOPOAHBIX
coeMHEHUN a3ota U pocdopa, UX 3HaAYCHUE W HpUMeHeHue. A30T u ¢dochop B
npupone, Ux  Ouosormyeckas  posb.OnemeHThl  [VA-rpynmel.  O6mas
XapaKTEpPUCTHKA 3JIEMEHTOB J3TOM TpyNIbl HAa OCHOBAaHUU HUX IOJOXKEHHS B
[lepnognueckorn cucreme snemeHToB J[[.MI.MeHnemeeBa W CTpPOEHHS aTOMOB.
VYrnepon u ero amiotponusa. CBONCTBA aIOTPONHBIX MOAU(PUKALIMNA yTriiepoaa, UX
3HaueHWe W npumeHeHue. OKCUIbl U THUAPOKCHUIBI YIJIEPOJAa W KPEMHHS, HX
XUMHUYeCcKue cBoucTBa. CoOJIM YrONbHOW M KPEMHHUEBBIX KHUCJIOT, UX 3HAUYCHUE U
IIPUMEHEHUE.

JlaboparopHoe 3aHsiTHe

N3ydyeHne CBOMCTB HEMETAJUIOB U UX COCIUHEHUU.

KoHntposnbHas paborta

Il. TEMATHYECKOE INTAHUPOBAHUE
2.1. OFbEM YUEBHOTI'O ITPEJIMETA ¥ BUIbI YYEEHOM
AEATEJIBHOCTH



Bun yueOHoi1 padoThI

Oovem uacos

|. MakcuMaabHbIH 00beM y4eOHOI HATPY3KH 165
- OOs;3areJbHAasi ayIUTOpPHASE HAarpy3ka (ayaIuMTOpHbIe 110
3aHATHSA)
B mom uucne:
YPOKH 88
MPAKTUYECKHUE 3aHITHUSA 4
Ja00paTOpHbIE 3aHITHS 18
- Koncyasranun 4
— BHeaynuTopHasi yueOHasi HArpy3Ka 55
68 MmMoM uuciue:
1.M3ydyeHne OCHOBHOW W JOTMOJHUTEIBLHON JIUTEpaTypHl. 16
2.Pemenne pacueTHBIX 3a1a4d 1mo QopMmysiaM U ypaBHEHUSM; 13
Ha BBIYHMCIICHUE KOHIIEHTPAIIMU BEIIECTBA B PacTBODE.
3.Ympaxknenusi mo cocraBieHuio ypaBHenuii OBP, peaximii 7,0
MOHHOTO OOMEHAa, 3JIEKTPOJUTUYECKON AMCCOLMALUU, THIPOIU3a
U DJIEKTPOJIH3A.
4.Cocrapinenue ¢Gopmysl U U3TOTOBJIECHUE MOJENCH. 5,0
5. YhpaxkHeHus: cocTaBieHre GopMysl MO Ha3BaHUAM U
HOMEHKJIaTypa 1o (opmysiaM BeIECTB. 7,0
6. Hanucanve ypaBHEHMI peakuuid MpeBpallCHUs 6,0
YTJIEBOAOPOIOB.
/. PaboTta ¢ 0oOy4aronmuMu M KOHTPOJMPYIONTUMHU TOCOOUSMHU. 1,0




2.2. TeMaTn4yecKoe MJIAHNPOBAHHUE Y4eOHOT0 MpeaAMeTa « XUMM»

Oprannyeckasi XuUMUs Bcero: 5,0
Paszoen 0 . B TOM YHCJIE QY.
CHOGHbIE NOHAMUSA OP2AHUYECKOU XUMUU U MeOPUs CIpoeHUs 4
cam. pa6.— 1,0
Tema 1.1. Cozep:xxanue y4yeOHOr0 MaTepuaja 4
IIpenmer IIpenmer oprannyeckoil Xumum. IIpupoHbie, HICKyCCTBEHHBIE U CUHTETUUECKUE OPraHUYECKHUE BELIECTBA.
OpraHnvyecKoi XuMHH. CpaBHeHHE OPraHMYECKUX BEIIECTB C HEOPTaHUYECKUMU.
BanentHocTh. XMMHUECKOE CTPOECHUE KAK MOPSIIOK COEIMHEHUSI aTOMOB B MOJIEKYJIbI
10 BaJICHTHOCTH.
Teopusi crpoennst oprannyeckux coequHenuii A.M.BytiepoBa. OCHOBHBIE [10JIOKEHUS TEOPUU
XUMHYECKOro crpoeHus. Mizomepus u nzomepsl. Xumudeckue (GopMysibl 1 MOAEIN MOJIEKYJI B OPraHU4eCcKOil
XHMUH.
Kaaccudukanus oprannveckux BemecTs. Kiaccudukanys BelecTB 0 CTPOCHUIO YIIIEPOAHOIO CKeNleTa U
HATMYHAIO (PYHKIHMOHAIBHBIX Tpynil. ['omonoru u romonorus. Hayana nomenkinatypst [IUPAC.
Kaaccudukanus peakuuii B opranmveckoii Xxumun. Peakuuu npucoequHenus (ruIpupoBaHus,
raJIor€HUPOBAHUS, THIPOraJIOT€HUPOBAHUSL, THApaTalun). Peakiuy oTiienieHus (1eruipupoBaHus,
JIeTUIpOraJIoreHUPOBaHUs, leruapatanun). Peakuuu 3amenienus. Peakimm nzomepusanuu
CamocTtosiTeibHAA _padoTa _00y4aKUIMXCSH Bcero: 1
1.3yyeHre OCHOBHON M JONOJHUTEIBHON JUTEPATYPBHI. 0,5
2.Pemrnue 3anmau. 0,5
Bcero: 39,5
B TOM YHCJIE
Yenesooopoow ayn.22
U3 HUX
nab.3aH. — 2
np. 3aH. — 4

cam. pa6.— 17,5




Tema 1.2.
IlpenenbHsble
YIJ1€BOI0OPOAbI

Coaep:xaHue y4e0OHOro mMarepuaja

CocraB, pu3ndecKkue CBONCTBA MPEACTHHBIX YIIIEBOAOPOIOB: AIKAHOB M IUKIOAIKAHOB. DJICKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ MpeAeNbHBIX YriieBoAopooB. [loHATHE O HA-TIPSIKEHUU IUKJIA.

['omonornyeckuit psn U uzomepus napaduHOB, HUKIONapadUHOB, MX 00mas GopMmya.

Homenknarypa ankaHOB M LMKIJIOQJIKAHOB, MX aJKWJIBHBIX 3aMECTUTENEH.

XUMHUYECKHE CBOWCTBA AIKAHOB W IHMKJIOAIKAHOB. Peakiuu SR-Tuma: ramorenupoBanue (pa-O00ThI
H.H.Ceménona), HutrpoBanue no KonoBasioBy. MexaHW3M peakIuu XJOPHUPOBAHUS aIKaHOB. Peakmuu
JNETUIPUPOBAHUS, TOPEHUS, KATATUTHYECKOTO OKHUCIICHHS aJIKaHOB.

Kpekunr ankaHoB, pa3iuyHble BHUJbI KPEKUHTa, IPUMEHEHHE B MPOMBIIUIEHHOCTH. Mi3oMepu3anus
QJIKAHOB.

Crneuunduka CBONCTB IUKIOATKAHOB C MaJlbIM pa3MepoM IHKia. Peakuuu mpucoeauHEeHUs U
PaIUKaIBHOTO 3aMEIIECHUS.

IIpumenenne u crnocoObl MOJyYEHUS.

Tema 1.3.
ITHJICHOBBIE I JHEHOBbIE
yIJ1€BO0PObI

Cojaepxanue y4e0OHOro MarepuaJa

['omonoruyeckuit psn ajmkeHoB U oOmias (opmyna. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
QJIKCHOB.

N3omMepuss 3TUIEHOBBIX YIJIEBOJOPOAOB: CTPYKTYpPHAsl, MOJIOKEHUS KpPATHOM CBSI3M, F€OMETpUYECKAs,
MexkiIaccoBasi. OCOOEHHOCTH HOMEHKJIATypbl alKkeHOB. du3nueckue CBOWUCTBA.

OnekTpoUIbHBIM XapakTep peakiuii, CKIOHHOCTh K PEaKIUsM MNPUCOCTUHEHUS, OKUCICHHS,
nonuMepuzanuu. [IpaBmio MapkoBHUKOBa M €ro 3J€KTpOHHOE OoOocHOBaHMe. Peaknuu ranore-
HUPOBAHUA, THIPOTaJOr€HUPOBAHUs, THApPATALMU, TUIPUPOBAHMUS.

Mexauusm AE-peakumii. Peakuus Barnepa u e€ 3HaueHue nisi oOHapyKeHUs HENpPEIesIbHbBIX
YIJI€BOJIOPOAOB, MOIYYEHHUS TJIMKOJIEH.

[IpumeneHre u crnocoObl MOJYyYEHUS! AJKEHOB.

Peakuun nomumepusanuu. IToHsTHA: MOHOMEp, NOJMMED, CTENEHb IOJUMEPHU3ALUH, CTPYKTYp-HOE 3BEHO.
Tunel NONMMEpPHBIX LENEW: JUHEHHBIE, pa3BETBIECHHBIC, CIIMTBIC. 1IoHATHE O CTEepeoperynspHbIX
MOJIMMEPAX.

[TonusTHIEH BBICOKOTO M HU3KOIO JABJICHMS, €ro CBOWcTBa M mpuMeHeHue. Kartanuzaroper [lurnepa
— Harra. IlonunponuneH, ero mpuMeHeHHe M cBoiicTBa. ['amoreHocojepkaiiye MOIU-Mepbl: TE(IIOH,
nosuBUHUIXJOopUA. [loHsATHE M KIaccUUKAIUs TUEHOBBIX YIJIEBOJOPOIOB MO B3aUMHOMY
PacroJIOKEHUIO KPaTHBIX CBA3EH B MOJIEKYIIE.

Oco0eHHOCTH 3JIEKTPOHHOI'O M IPOCTPAHCTBEHHOT'O CTPOEHHUS COMNPSIKEHHBIX OueHoB. [loHstne o mwm -
NEKTpOHHON cucTteMe. HoMeHknaTypa ankaaueHOB.

Oco0eHHOCTH XMMHMYECKHUX CBOMCTB CONPSDKEHHBIX JHEHOB, KaK CIEACTBHE UX AJIEKTPOHHOIO
ctpoenus. Peakuun 1,4 — npucoenunenns. Ilonumepusanus AUEHOB.

CniocoObl TIOJTY4eHHS] JTUEHOBBIX yrieBofopoaoB: pabotel C.B.Jlebenera, nermapupoBaHue aJKaHOB.




Kayuykn HaTypandpbHBI M CHHTETHYECKHE. BynkaHu3zamus kaydyka, pe3wHa U SOOHHUT
IIpakTHYeckoe 3aHSTHE

Pemenne pacu€THbIX 3a7a4 Ha BBIBOJ, (DOPMYIT OpraHU4YECKMX COETUHEHHI: 10 MaccoBOil JoIe;
10 IPOAYKTaM CropaHus; 1o KOJIMYCCTBY BCIICCTBA, BCTYIIMBIICIO B PCAKIINIO, MPOAYKTAM PCAKIINH.

Tema 1.4.
AIleTHJIEHOBLIE
YIJ1€BOIOPOAbI

Coaep:xaHue y4e0OHOro mMarepuaja

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE alleTWIeHa U JPYruX ajikuHOB. ['oMonormyeckuil psg u
obmast popmyna ankuHoB. HoMeHKiaTypa aleTUICHOBBIX YIJI€BOJIOPOIOB.

N3omepust MexXKIIaccoBasi, CTPYKTypHasi, MOJIOKEHHUSI KPATHOM CBS3H.

Xumudeckue cBoicTBa. OCOOEHHOCTH peaKIui MPHCOCIUHEHUS I10 TPOMHOW yriepoJ — yrie-

ponnori cBsa3u. Peaknusa Kydeposa. I[IpaBuno MapkoBHHKOBa IPUMEHUTEIBHO K aJIKHHAM.
[TonBmwXHOCTH aToMa BOAOPOAa (KHUCIOTHBIE CBOICTBA aJIKHUHOB).

[Tonyyenne u mpUMEHEHUE ATKHUHOB.
JlabopaTopHoe 3aHsiTHE

[lonyyeHnue sTuiieHa, aleTUIEHA U WU3YyYEHUE UX CBOMCTB.
IIpakTuyeckoe 3aHsATHE

NsroroBnenue mojesneil mpeaenbHbIX, HEMPEIEIbHBIX YIIECBOAOPOIOB, UX HM30MEPOB U Tallo-
TE€HONPOU3BO/IHBIX.

CocraBiieHHe CTPYKTYPHBIX (DOpMyJT TIO Ha3BaHUIO BEIIECTB M HaoOopoT. Hamucanwe u Ha3BaHUE
M30MEPHBIX CTPYKTYPHBIX (OPMYI YIIE€BOAOPOJIOB.

Tema 1.5, 1.6
ApomaTHyecKue
yIJ1€BOAOPOALI.

IIpupoaHbie HCTOYHUKH
yIJ1€BOA0OPOA0B.

Cojaepskanue  yuyeOHOro marepuajia

benszon kak mnpencTtaBuTens apeHoB. Pa3BuUTHE IpeNCcTaBIeHHH O CTPOCHUU OeH30:a.
CoBpeMeHHbIE TpEACTaBICHUSI 00 AIEKTPOHHOM M IMPOCTPAHCTBEHHOM CTPOEHUHU OeH3051a Kak
COIIPSKEHHON CHCTEME C 3aMKHYTOM LEMBIO.

XuMmuueckue cBoicTBa OeHzona. Ilpumepsl peakiuil 31ekTpoduiIbHOrO 3amelneHus. Peaknuu
TMJIPUPOBAaHUS U TPUCOEAMHEHHs XJiopa K OEH30Iy

['omonorn OeH301a, UX HOMEHKJIaTypa, oOmas Qopmyna. Homenknarypa ans au3aMenieHHBIX
MPOU3BOJIHBIX O€H30Ja: opmo-, Mema-, napa- PacnojoxkeHue 3amecturenei. duzndyeckue CBONUCTBA
apeHOB.

OCOOEHHOCTH XMMHMYECKHX CBOMCTB TOMOJIOTOB OeH3osa. B3anmMmHOe BIMsSHUE aTOMOB Ha IpUMEpe
roMosioroB OeHzosna. OpHeHTalus B peakUUsx 3JIeKTPOGUIBLHOTO 3aMelieHUs.

[IpuMeHeHrEe M TOJIyY€HHE apOMAaTUYECKUX YTJIIEBOJIOPOAOB.

[TpuponHbiii U MONMYTHBIA He(TAHON Tra3bpl: COCTaB, MX MPAKTHUYECKOE HCIIOJIb30BAHHUE.

Hedts: cocras, cBoiicTBa. @pakuuoHHAs TMeperoHka He()TH U MPUMEHEHHE e€ TPOIYKTOB.
Pextudukanus masyra npu yMmMeHbIIEHHOM JaBieHud. KpexuHr HedrenpoayktoB. M3omepuszanus
aJIKaHOB. AJIKWJIMPOBAHUE HENPEIENbHBIX YIIIEBOAOPOIOB. PedopMHHT He(dTenpoIyKTOB.

Kamennsiii yrosib. KokcoBaHne KaMEHHOTO YIJIsl, BXKHEUIIME NPOIYKTHI HTOTO MPOIECCa: KOKC,




KaMCHHOYTOJIbHasA CMOJIa, HaJACMOJIbHas BOJaA. Hpo6neMa MOJIYYCHHUSA XHUAKOI'O TOIINIMBA U3 YIJIA

CaMocTosiTeJIbHAS _PpadoTa  00YYAIONIHXCH Bcero: 17,5
1.M3yyeHne OCHOBHON M JOMNOJHUTEIBHOW JUTEPATYPBHI. 2,0
2.Penienne 3aaau. 4,0
3.M3roroBnenue monened (MapOCTEPKHEBBIX M MACIITAOHBIX). 2,5
4.CocTaBneHre M30MEpHBIX (OPMYN YIIIEBOJOPOJIOB M HMX Ha3BaHUE. 1,5
5.YmpakHeHus: cocTaBlieHHuEe GOpMyJl MO Ha3BaHUSIM M HOMEHKJIATypa 1o (opMyliaM BEIIECTB. 1,5
6. Hanmcanne ypaBHEHWH peakluii MpeBpallleHUs YTIIEBOIOPOJIOB. 6
Bcero: 33,25
B TOM YHCJIE
Kucnopoocooeprcawmue opzanuveckue coeouHeHus ayn.22
U3 HUX
na6.3aH. — 6
cam. pa6.— 11,25
Tema 1.7 Coaep:xaHue y4e0OHOro mMarepuaja 6
I'uapoxkcuiabHbIE XUMHUYECKOE, FJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE STUIIOBOTO crnupTa. OyHKIMOHAIbHAS
coeTMHEeHUs rpynmna CoupToB (THAPOKCOTPYINA), €€ 3JIEKTPOHHOE CTPOCHHE.

["'omonornyeckuil psj NpeAeabHbIX OJHOATOMHBIX CIUPTOB. MEXMOJIEKYISIpHbIE BOJAOPOJHBIE CBSI3U U
UX BJIMSHUE Ha (PU3MUECKUE CBOWCTBA CIUPTOB.

CrpykTypHass wu3oMmepus (M30MEpHsi YIJIEPOJHOTO CKeJieTa U TOJMIOXKEHHS (DYHKITMOHAIBHOW TPYIIIIBI).
PanmonaneHas M cucremaruuyeckas HOMEHKJIATypa.

CrpoeHne MHOrOaTOMHBIX CHHUpPTOB. l3omepus u HOMEHKJIaTypa NpeacTaBUTENEH JBYX U
TPEXAaTOMHBIX CIIUPTOB.
XuUMHYecKue CBOMCTBA cUPTOB. Peakuuu ¢ ydacTuM BOJOpPOAA, BXOJSIIETO B COCTaB TMIPOKCHIIBLHOM
rpynmnsl cnupToB. Peakuumu Bceit rpymnmbl - OH: peakunum HMOHHOrO 3amenieHHs (B3aMMOJEHCTBHE C
raJIor€HOBOJIOPOIAMHU, JIETHIpaTalllsl CIIUPTOB).
XUMUYECKHE CBOMCTBA CIUPTOB. Peakuuu ¢ y4acTUM BOXOpPOAA, BXOJSIIETO B COCTAaB T'MIPOKCHIIBHOU
rpynnsl cnuptoB. Peakumu Bceil rpynmbl - OH: peaknuum HMOHHOTO 3amellieHus (B3aUMOJEHCTBHUE C
raJIor€HOBOJIOPOIAMH, JIETHpaTallksl CIUPTOB).

Oco0eHHOCTH XWMHUYECKUX CBOMCTB MHOTOAaTOMHBIX CHHUPTOB, UX KaueCTBEHHOE OOHapyXKeHHeE.

IIpocTbie 3¢upHL: MoTyYeHHE, HOMEHKIATYpa.

CriocoObl TOJTy4yeHUs! CIHMPTOB: THUAPOJIN3 TaIOT€HOANKAHOB, THApATAIUs alKEHOB, BOCCTAaHOBJIEHUE
KapOOHWJIBHBIX COEAMHEHUI.

MeTtaHoJ1, 3TaHOJI, 3TUICHIJIMKOIIb, TIUIepruH. VX mpuMeHeHHe W MPOMBIIUIEHHBIH CUHTE3. SIA0BUTOCTD
CIHMPTOB, T'yOMTEIbHOE NEHCTBHE HAa OPraHHU3M.




Onpenenenne kiacca (EHOJOB. DIEKTPOHHOE M MPOCTPAHCTBEHHOE cTpoeHHe (eHoma. B3anm-Hoe
BJIINAHUC apOMaTI/I‘ICCKOFO KoJbla "u FI/I[[pOKCHJIBHOﬁ I‘pyHHBI.

XUMUYECKUE CBOMCTBA (PeHOA KaK (PYHKIHS XUMHUYECKOrO CTpoeHHs. KHCIOTHBIE CBOMCTBA.
Peakumu Ha QyHkuuoHanbHyro rpynmny denona. KayecrBennas peakiusi Ha ¢eHon. Peakiuu Ha
apoMaTH4YecKoe KoJibllo. IIprMeHeHHne W IosydeHue ¢eHoJa.

JlabopaTopHoe 3aHATHE
N3ydyeHne CBOWCTB OJHOATOMHBIX M MHOTI'OATOMHBIX CIHPTOB, (heHOIA.

Tema 1 8.
ANbaernanl. KertoHnl.

Coaep:xaHue y4eOHOI0O MAaTepHaJia

Ompenenenue kiacca anbaeruoB. Ix ¢ynkmuonaneHas rpynma. O6mas ¢gopMyiia, TOMOJIOTH-YECKHM
psl. DJEKTPOHHOE CTPOEHHUE allbJIETHUI0B, XUMUYECKHUE CBsI3U. M30Mepuss 1 HOMEHKIA-Typa albJeruaoB.

®dusnyeckue CBOWCTBA aJbJCTHIOB. XWUMHUYECKHE CBOWCTBA: PEAKIMM IMPUCOCAMHEHHUS I10
KapOOHUJIbHOW TPYIIE; PpEaKklUHUU OKHUCIEHUS (KAaueCTBEHHbIE PEaKIMM Ha ajJbJACTUIAHYIO TpYI-IYy);
peakiuu 3aMelleHus BOJOpOAa B YIVIEBOJOPOIHOM pajJMKalle; PEaKIHHU MOJUKOHIACHCAILIUU.

[Tonsitue o kimacce ketoHOB. M3oMepus W HOMEHKIaTypa KeToHOB. AuieToH. CocTaB, CTpOCHHE,
cBoiicTBa. I[IpuMeHeHUE WU MOJIyuYeHUE aJIbJIETUIOB U1 KETOHOB. TOKCUYHOCTH IEUCTBUS Ha JKUBBIC
OpraHu3MBbl.

Tema 1.9
KapGoHoBble KHCJIOTHI U
HX MPOU3BOIHbBIE

Cojaepxanue y4e0OHOro MarepuaJa

[Tonatne 0 KapOOHOBBIX KHCIOTaX M UX KiaccupUKanus. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE
CTpOEHHE KapOOKCHIBbHOW Ipymnmbl. ['oMosiornueckuil psji NpeAeabHbIX OJHOOCHOBHBIX KHCIOT, MX
U30MepHUsl U HOMEHKJIaTypa. MexXMONeKyIsIpHble BOAOPOAHbIE CBS3U KapOOKCHIIBHBIX TPYI, UX BIMSHUE
Ha (QU3MYECKUE CBONCTBAa KapOOHOBBIX KHCIOT. XUMHYECKHE CBOMCTBA:
peaKIMy, WUTIOCTPUPYIOIIME KUCIOTHbIE CBOWCTBA M HMX CPAaBHEHHE CO CBOMCTBAMM HEOPTraHMYECKHX
KUCJIOT. Peakuun stepudukamnmm.

Baxwueliime mnpeacTaBuTeNd: MypaBbUHas, YKCyCHas, MaJbMUTHHOBas, cTeapuHoBas. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB MYpPaBbMHOW KHCIOTBHl. Mpblla — COJIM BBICIIMX KapOOHOBBIX KHCIOT.
JIByXOCHOBHBIE KHUCIJIOTHI (II[aBeJieBasi KUCIO0Ta), HETIpeleIbHbIe OJJHOOCHOBHBIE KHCIIOTHI (OJ€HHOBAS
KHCIIOTa), apOMaTUYeCKue KHUCIOThI(OEH30MHAas KHUCIIOTa), OKCUKUCIOTHI (MOJIOUHAsE KUCIIOTA).

[TomyyeHue KHCIOT U NMPUMEHEHUE UX MPOU3BOJIHBIX.

CtpoeHue W HOMEHKJIATypa CIOXHBIX 3(PHUPOB, MEKKIACCOBas H30MEpUS C KapOOHOBBHIMU
kuciaotamMu. CrocoObl MOMy4eHus: CIOXKHBIX 3pupoB. OOpaTUMOCTh peakuuu 3Tepudukanuu U (GaxkTopsl,
BIUSIOLIME HA CMEIICHHE paBHOBECUS. XHUMHUYECKHE CBOMCTBA M MpPUMEHEHHE
CIIO’KHBIX 3(UPOB.

Kupsl kak cinoxHble 3(upsl riunepuHa. KapOoHOBbIE KHCIOTHI, BXOJSIINE B COCTaB YKUPOB.
3aBUCUMOCTb KOHCHCTEHLIMM JKUPOB OT MX COCTaBa. XMMHUYECKHE CBOWCTBA JKHUPOB: T'MAPOJINU3,
OMBUICHHE, TupupoBaHue. buojormueckas poib XKUPOB, UX HCIOJIB30BAHUU B OBITY, B
POMBIIIJICHHOCTH.




JladopaTopHoe 3aHsITHE
W3yuenne XMMHUYECKUX CBOMCTB (pOpMajMHA U KApOOHOBBIX KHCIIOT Ha MPHUMEPE YKCYCHOH KHCIOTHI:
peaknuu ¢ MeTaulaMH, OKCHJIaMH, OCHOBAHHUSIMH, COJISIMH, ITEPpUPUKAINH

Tema 1.10
YrieBoanl:

Coaep:xaHue y4eOHOI0O MAaTepHaJia

Knaccudukanus yriieBojoB: MOHO-, IU- U TOJMUcCaxapuabl. MoHOcCaxapubl, UX KIaCCU(PHUKAIUSI TIO0
YUCITy aTOMOB YTJIepoJa, MPHUpPOJe KapOOHUIBHON rpymmbl. CTPOCHHE TIFOKO3bI KaK MHOTOAaTOMHOIO
anpaerugocnupra. Bunsl uzomepuu.

XHWMHYECKHE CBOWCTBA TJIIOKO3bI, OOYCJIOBJICHHBIC HAJIMYMEM AaJIbJICTUAHOW TPYIIBI U THAPOKCOTPYIII
B MoJsieKyne. Pasnuunble THIBI OpokeHUs (CIHPTOBOE, MOJIOUHOKHCIIOR).

OpyKTO3a — M30MEp TIIOKO3bI (CTPOEHUE U CBOWCTBA).

Momnocaxapuasl B mpupojie. buonorudeckass poiab ¥ NPUMEHEHHE MOHOCAXapHUIOB.

Jucaxapunpl (caxapo3a W MajbTo3a), UX COCTaB, CTpOEHHE, CBOMCTBA. Peakumm caxaposbl C
ruapokcuaoM meau(Il) u kanbius, ruapoIus.

TexHOMOTHYECKHEe OCHOBBI IPOM3BOJICTBA CaXapoO3bl.

CoctaB W CTpOEGHHE MOJIEKYN Kpaxmaya. AMUJI03a, aMIJIONEKTHH, TJIMKOTeH. Pu3ndeckue CBOMCTBA
KpaxMaja, ero HaxoXKJIEHHE B IPHUPOJE M OHOJIOTHYEcKas pOJib.

XUMHYECKUE CBOMCTBA: THAPOJIM3, KAYECTBEHHAs peakuus Ha Kpaxmai. [IpeBparenue kpaxmajiia UM B
opranusme. [IpuMeHeHHe Kpaxmala.

CocraB 1 cTpoeHHE MOJIEKYI HeJTo03bl. Llenmono3a B nmpupoje. Biausiuue cTpoeHus NMOJIMMEPHON Ienu
Ha (QU3MYECKUE U XUMHUYECKHE CBOWCTBA IIEIUTIONO3BI. [ MAPOIU3 IENT0I03bl, 00pa30BaHHUE CIIOKHBIX
3(UpOB C HEOPTAHMYECKUMHU M OPTaHHUYECKUMHU KHUCIOTaMH.

[TonsiTHe 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIA IIEIK, BHCKO3a.

buonornueckast posib LEITIOIO3BI.

JlabopaTopHoe 3aHATHE
M3ydyeHue CBOWCTB TIIIFOKO3BI, CAXapo3bl, Kpaxmaia.

2

CamocrositeibHasg padoTa 00y4aOMMXCH

1.M3yyeHne OCHOBHOW M JONOJHUTEIBHOW JUTEPATYPBI.

2. Pemenue 3amau.

3. VYmpaxHEHHE: COCTaBJICHHE CTPYKTYPHBIX (OPMYNI M30MEPOB M MX Ha3BaHHE;

COCTaBJICHHE YPAaBHEHHUH pEaKIMi XMMHMUYECKUX IPEBPALIEHUH, WUTIOCTPUPYIOIIUX TE€HETHYECKYIO

CBSI3b MEXJy YIJIE€BOJOPOJAaMH U KHCIOPOJCOJEPKAIIMMH COETMHEHUSIMU
4. YrpaxxHeHus: cocTaBlieHHe (opMys MO Ha3BaHUSAM M HOMEHKJATypa 1o (opmyiam BeLIeCTB.

5.PaboTta c KOHTPOIMPYIOMIUMUA TTOCOOUSIMH.

Bceero: 11,25
4,0
3,5
2,0

1,5
0,25




A3zom codepofcamue opzanuvecKkue COeOuUHeHUA

Bcero: 14,25
B TOM YHCJIIE
ayn.10
W3 HUX
n1a0.3aH. — 4
cam. pab6.— 4,25

Tema 1.11.
AMHUHBI.

Coznepxxanue y4eOHOro mMmarepuaJa
Ilonatue o6 amunHax. CrtpoeHue amuHOB. IlepBHYHBIE, BTOPUYHBIE M TPETHYHBIE AMHHBI.
W3omepuss 1 HOMEHKJIaTypa aMHHOB. AnMdarudeckne aMuHBL. AHUJIMH.
[TonydyeHre aMUHOB: AJIKWJIMPOBAaHWE AMMHAKa, BOCCTAHOBJICHHE HMTPOCOEAMHEHUH (peakuus
3unuHa). Pu3nyecKkue CBOWCTBa aMMHOB. AMMHBI KaK OpPraHMYEeCKHE OCHOBAaHHUS, MX CpaBHE-
HUE C aMMHMAKOM M JIPYTMMHM HEOPIaHWYECKUMHU OCHOBAaHMAMM. CpaBHEHHE XUMHUYECKHX CBOMCTB
anmn(paTHYECKUX M apOMATUYECKHX AMUHOB.

2

Tema 1.12.
AMHMHOKHCJIOTBI.

Coaep:kaHye V4eOHOI0 _MaTepHaja

[TonsTe 00 aMHMHOKHCIOTaX, WX Kiaccupukanus u crpoeHue. HomeHknaTypa aMUHOKHUCIOT. Bums
n3omeprun. OU3NYECKHE U XUMHUYCCKHUE CBOHCTBA aMHUHOKHUCIOT. [loHATHE O OWIOJIIIPHOM HOHE.
JIBONMCTBEHHOCTh KHCJIOTHO — OCHOBHBIX CBOWCTB aMHHOKHCJIOT W €€ NMpUYWHBL. Peaknuu KOHICHCAIuH.
IlentuaHas CBA3b.
AMUHOKUCIOTH B mpupoje. [lonydueHrne aMuHOKUCIIOT, UX MPUMEHEHUE U OMONIOTHYEeCKUE (DYHKIIMH

Tema 1.13.
beaku.
KadecTBeHHBIE 331a4YH HA
OpraHMYecKue coeIMHEeHUs

Cojaepkanue y4e0HOro MarepuaJa

benku kak mpupognsie nonumepsl. CoctaB OenkoB. [lonunenTtuanas Teopus CTpOEHHs OENKOB.
IlepBuyHas, BTOpUYHAs, TPETUYHAs U YETBEPTUYHAS CTPYKTYpPbl OEIKOB.

XuMHYecKkue CBOMCTBa O€NKOB: ropeHue, AeHaTypalus, THIPOJN3, KaueCTBEHHbIEC (1IBETHBIE) PEaKIUU.
buonornueckne QyHKIMM OeTKOB, MX 3HaueHHUE. bBeslKkM Kak KOMIIOHEHT MHUIIH.
JlabopaTopHoe 3aHsiTHE

N3yueHre CBONCTB aHWJIMHA U OEJKOB.
JlabopaTopHoe 3aHsiTHE

Pacno3naBanue BelecTB B KOHTPOJBHBIX MpPOOMpKax:

- Ha TEHETHMYECKHE CBS3M OpPraHUYECKUX COEAMHEHU;

- HCCJI€IOBaHUE CBOMCTB BC€IICCTBA,
- paCmo3HaBaHUE BCIICCTB IO KAYCCTBCHHBIM PCAKIUAM.

CaMocTosTeJILHA PpadoTa 00yYAIONINXCH
1.i3yyeHre OCHOBHOW W JIONOJHUTEIBbHOW JUTEPaTYypHI.
2.Pemienue 3amau.

Bcero: 4,25
2,0
1,0




3.YopaXHeHUs: COCTaBJIECHUE YPaBHEHUN pPEaKIMi XUMUYECKUX MPEBPAIICHUN.

1,0

4.PaboTa ¢ KOHTPOJIUPYIOIUMHU TTOCOOUSIMHU. 0,25
Bcero: 3,25
Xumus u sHcu3no B TOM 4HUCIIE ay/l.2
cam. pab. — 1,25
Tema 1.14. Coaep:xanue y4eOHOro mMarepuaja 2
XuMusi B KU3HHU Xumus U 310poBbe. DepMEHTHI, BUTAMHHBI, TOPMOHBI, JIEKAPCTBA, MUHEPAIbHbIE BOJBL. [IpoGieMsl,
o01IecTBa CBSI3aHHBIE C NPUMEHEHUEM JIEKAPCTBEHHBIX IIPENapaToB.
XuMHUs B TIOBCETHEBHOW XW3HU. Morolue u ucTsamme cpeactsa. [IpaBuna Ge3omacHoi pabOTHI CO
cpeacTBaMu OBITOBOM XUMMH. BbITOBas XMMHUYecKas TPaMOTHOCTb.
[TpombIIIIEHHOE MTOTyYeHHEe XUMUYECKIX BEIIECTB Ha MPHUMEPE IPOHU3BOJCTBA CEPHOU KHCIOTHI.
XUMHUECKOE 3arpsi3HEHHE OKpy’Karolied cpeibl U e€ IMOCIe/ICTBUS.
CaMocTosiTeJIbHAS _padoTa  00VYaIOIIHXCS Bceero: 1,25
1. PaGora ¢ 00y4aromMMH M KOHTPOIMPYIOLIUMHU IIOCOOUSIMH 0,25
2. VIpaXHEHUs: COCTAaBJICHUE YPAaBHEHWH peaKiuii 1,0
Bcero: 17,5
2. O0mas 1 HeoOpraHu4ecKasi XUMHUs B TOM 4HCJIE
Pasznea ayn.12
U3 HUX
OcHOBHBbIE TOHATHS M 3aKOHBI XMMHH na0.3aH- -
cam. pab. — 5,5
Tema 2.1. Coaep:xanue y4eOHOro marepuaJa 2
XuMust — HayKa o Xumus — Hayka o BenjecTBax. CocTaB BeliecTBa. XUMHUECKHE 31eMeHThl. CiocoObl CyIeCTBOBaHUS
BellecTBax XMUMHUYECKHX 3JIEMEHTOB: aTOMBI, IPOCTHIE U CIIO’KHBIE BEIIECTBA. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
CocraB BemecTBa. Macca aToMOB U MOJIEKYIl. ATOMHas equHAIa Macchl. OTHOCHTEIbHBIE aTOMHAS! H MOJIEKYJISIPHAsT MAacCHhl.
Xumuueckue yieMeHTol. | KonndecTBo BemecTBa M eJMHULBI ero u3mepenus. Yucino ABoraapo. MossipHas Macca.
Cnoco0bl cyliecTBOBaHHUS. ArperaTHoe COCTOSIHHE BEIECTBA. 3aKOH ABOraJpo U €ro cieacTBUsA. MOJspHbI 00beM BELIECTB B
ra3o00pa3HOM COCTOSTHUH.
Cwmecu BemiecTB. Paznmuumst Mexay cMeCSIMH M XUMHYECKHMMH COEIWHEHHMsIMHA. MaccoBasi U 0ObEMHas
JI0JM KOMIIOHEHTOB CMECH.
Tema 2.2. Cojaep:xkanue y4e0HOro MarepuaJa 2

Crtpoenue aroma

[Tnanerapnast monens aroma J.Pezepdopna. Crpoenue aroma no H.bopy. CoBpemeHHbIe npencTaBieHus
O CTPOCHHH aTOMa.
CoctaB aTOMHOTO $1pa — HyKJIOHBI: IPOTOHBI U HEUTPOHBL. M30TONBI. YCTOHUMBOCTE s71€p.
OnexTpoHHass 00ojiouka aToMOB. [loHATHE 00 37MEKTPOHHON OpOUTAIM U 3JIEKTPOHHOM OOJaKe.
KBaHTOBBIE YMCIa: TNIaBHOE, OpOMTanbHOE (MOOOYHOE), MAarHUTHOE M CHHHOBOE.




PacnpeneneHue 371€KTPOHOB 1O HHEPreTUYECKUM YPOBHSIM, HOJYPOBHAM M OpPOUTAJSIM B COOTBETCTBHH
C NPHUHLMIIOM HauMMEHbIIEW sHepruu, npuHuunom Ilaymnu, npaswiom I'ynna.

BaneHTHbIE BO3MOYXHOCTHM aTOMOB XHUMHUYECKUX 3JIEMEHTOB DJIEKTPOHHAs KIACCUPUKALMS XMUMUYECKUX
3NIEMEHTOB: s-, p-, d-. f- amemMeHTHI.

Tema 2.3
Iepuoauyeckuii 3aKoH U
Ilepuoanueckasi cucrema
XHMHYECKHX JJIEMEHTOB

Coaep:xkaHue y4eOHOro MarTepuaja
Hcropus co3nanus nepuoandeckoro 3akona. opmynupoBka nepuoanuecKkoro 3akona. I'paguueckoe
BBIPAKEHUE IEPUOJUYECKOT0 3aKOHA.

CtpykTypa NEepUOAMYECKON CHUCTEMBI: MEPHUOAbl Malible W OOoJbLIKE, TPYHIbl M MOATPYIIIHL.

A.A.MenneneeBa 3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB 2JIEMEHTOB M UX COEIMHEHUH B IEepHOJax M rpymmax.
OTKpbITHE IEPUOTUYECKOTO BanenTHple BO3MOXKHOCTH aTOMOB Pa3HBIX 3JIEMEHTOB.
3aKO0HA. 3HaUYeHUE TMEPUOJMYECKOT0 3aKOHA M TEPHOJUYECKONM CUCTEMBI XUMHUYECKUX dieMeHToB J[.U.
Menneneesa.
Tema 2.4 Cojaepxxanue y4e0OHOro MarepuaJa

CrtpoeHue BemecTBa.

[Tonsatne 0 XxuMu4eckoil cBA3M. THUIBI XUMHUYECKUX CBS3EH.

KoBanentHas cBsi3b M MexaHu3Mbl €€ o00pa3oBaHUs: OOMEHHBIH U
OnexkrpooTpunareiabHocTb. [losisipHas M HEMoOJIsApHAs  KOBAJCHTHBIE  CBS3H.
KOBaJeHTHOM cBs3u. CUrMa- U IH-CBS3H.

HMoHHast XuMHuYecKash CBs3b, Kak OCOOBIH
o0pa3oBaHHsI MOHHOW CBSI3H.

Merannuyeckass XMMHUYeCKas CBsA3b, KaK OCOOBIH THIl CBS3M, CYIIECTBYIOIIMH B MeTaljlaX W CIUIaBax.
CBoiicTBa METaJUIMYECKOM CBSI3U.

Bonoponnas xumuyeckas CBs3b, MeXaHM3M e€ oOpa3oBaHusd. DPusmueckue
BOJOPOAHON CBsI3bI0. buosornueckas posib BOJOPOJHBIX CBSI3EH.

Kpucrannmueckue pemeTky BEIIECTB C PA3JIUYHbIM BHJIOM XHMHUYECKHUX CBSI3€il M CBOWMCTBA BEIIECTB
C TakuMU KpucTaulaMu. Bunael rubpuauzanuu 1 (GopMbl MOJEKYJ OPraHUYECKUX W HEOPraHWYEeCKUX
BELIECTB.

JIOHOPHO-aKIIENTOPHBIM.
OCHOBHEBIE  CBOICTBa

cnyqaﬁ KOBAJICHTHOM HOHﬂpHOﬁ CBsI3U. MexaHu3M

CBOICTBA BEIIECTB C

Tema 2.5.
IHoumepsl

Cojaepkanue y4e0HOro MarepuaJa

Heopraunueckue nonumepsl. [lonumepbr — mpocThie BENIECTBA ¢ aTOMHOM KPUCTAIIMYECKOM peIeTKOM:
AJUTOTPOITHBIE BUOM3MEHEHHS yriiepoa (anmas, rpadut, kapoun, (yiuiepeH, B3auMOCBSI3b THOPHIU3AIIIN
opOuTaneil y aToMOB yriiepo/ia C MpOCTPAaHCTBEHHBIM CTPOCHHEM aJNIOTPOIHBIX MOJU(PUKAIINK); CeTIeH U
TEJUTyp HENOYEYHOTO CTPOEHHUSI.

[Tonumepsl — CHOKHBIE BEHIECTBA C aTOMHOM KPUCTAJUTMYECKOM pelIeTKOM: KBapll, KpeMHE3eM (JUOKCUIHBIE
COCTMHEHUS KPEMHUS ), KOPYH/ (OKCHI aTFOMUHUS) U QJIFOMOCHIIMKATHI (ITOJIEBBIC IIITIATHI, CITFO/1A, KAOJIHH).
Mumnepansl 1 TopHble Toposl. Cepa muactuueckas. MuHepaabHOE BOJIOKHO — acOecT. 3HaueHue
HEOPraHUYECKHUX MPUPOTHBIX MOJIUMEPOB B (POPMUPOBAHUHN OJTHON M3 T€OJIOTHUECKUX 000JI0UEK 3eMIT —




TUTOCHEPHI.

OpFaHI/I‘-IeCKI/IC IMOJIMMEPHI. CHOCOGBI HX ITOJYUCHUA: pCaKIUX ITOJIUMCPU3AIIUU U PCAKIIUHN ITOJIUKOHICHCAIIUU.
CTpyKTypBl IOJIMMEPOB: JIMHEHHbBIE, PA3BETBIICHHBIC H TPOCTPAHCTBEHHBIC. CTPYKTYPHUPOBAaHUE MTOJIMMEPOB:
BYJIKQHHM3AIUs KaydyKOB, TyOJIeHIE OSIKOB, OTBEPIKICHHIE MMOJIMKOHICHCAIIMOHHBIX TOJIMMEPOB.
Knaccudukanus monuMepoB 1Mo pa3IndHbIM IPU3HAKAM.

O3HakomIIeHHE ¢ 00pa3lamMHu IIacTMacc, BOJIOKOH, Kay4yKOB, MUHEPAJIOB M TOPHBIX MOPO/I.

ITpoBepka rracTMacce Ha IEKTPUYECKYIO MPOBOJUMOCTh, TOPIOYECTh, OTHOIICHUE K

CaMocTosTeJbHAA pPadoTa 00YYAIOIIHUXCH Bcero: 5,5
1.i3yyeHre OCHOBHOW W MOINOJHUTEIbHOU JUTEPATYpPHI. 2,0
2.Pemienue 3a71a4 Ha pacyeThl 10 XUMUYECKUM YPAaBHEHUSIM PEaKlUii, HA BBIYMCICHHUE MaCCOBOM 2,0
JI0JIA XMMHUYECKUX 3JIEMEHTOB B MOJIEKYJIE.
3.YpakHEHUs TI0 COCTABIICHUIO AJICKTPOHHBIX U TpadUIecKuX (HOPMYII XUMUIECKHX 3JIEMEHTOB; 0,5
— Ha CpaBHEHUE METAJIMYECKUX U HEMETANINYECKUX CBOMCTB 3JIEMEHTOB;
— HaIlMCAaHUE MOJICKYJISIPHBIX U TpapuiyecKux (OpMysl BEIIECTB;
4. Haniucanue ypaBHEHMI peaklMil NpeBpaleHU. 1,0
Bcero: 7
Pa3znen B TOM YHCJIE ay/I.
4
JAucnepcHble cucrembl. PacTBopbl. W3 HUX
nab.-Tpax. 3aH- -
cam. pab. — 3
Tema 2.6 Coaep:kaHye V4eOHOIo MaTepHaja 4

JducnepcHbie cHCTEMBI.
PacrBopsbI.

[ToHsATHE O AMCIEPCHBIX CUCTEMaxX, MX KJIacCH(pUKaIUAL.

['pyOonucniepcHble CUCTEMBI: 3MYJIbCHM M CYCHEH3UU. TOHKOAMCIEPCHBIE CHUCTEMbI: KOJUIOMJIHBIE |
UCTUHHBIE pacTBOpbl. Oddext Tungana. Duszuko-xuMuyeckas HPUPOAA PACTBOPEHUS M  PACTBOPOB.
B3anMopeicTBre pacTBOpUTENS UM PAaCTBOPEHHOIO BEIIECTBA.

CriocoObl  BBIpaKE€HHMsSI ~ KOHLIEHTpPAIlMM  pacTBOpOB. MaccoBass J0ds1 pacTBOPEHHOIO  BeIECTBA
TpeboBaHMsI K NMPUTOTOBIEHHIO PACTBOPOB C MAacCOBOM Jl0JIel pacTBOPEHHOIO BEILECTBA.
MonspHast KOHLIEHTpaLKs pPacTBOPOB.

Beluncienre  MOJSPHBIX MacC SKBUBAJIEHTOB KHUCJIOT, OCHOBAaHWM, cojied. MossipHas KOHLIEHTPALMs
JKBHUBAJICHTA.

TpeboBanust K MPUTOTOBJIEHUIO  PACTBOPOB C  MOJISIPHOM  KOHUEHTpAIMEH W MOJISIPHOU
KOHILICHTpallUel JKBUBAJICHTA

PacuéTHple 3amaun Ha BBIUMCIECHUWE KOHLEHTPAMM M MAacChl BELIECTBA B PACTBOPE MU IPUTOTOBJICHHUE

PacTBOPOB 3aJlaHHOM KOHICHTpAalnH.




CamMocTosTeIbLHAs padoTa 00yYalonuxcs

Bcero: 3

1.3y4yeHre OCHOBHON M JONOJHUTEIBHON JUTEPATYPHI. 1
2.Pemienue 3amay Ha BBIYUCIICHHWE KOHIIGHTPAIMM PacTBOPOB 2
Bcero: 23,25
B TOM YHCIIE ay/.
Paznen OCHOBBI JIEKTPOJUTHYECKOI Tucconnanun. OKHCIUTETbHO — BOCCTAHOBUTE/ILHbIE PeaKnuu 16
U3 HUX
nab.3aH. — 2
mp. 3aH. — -
caMm. pad.— 7,25
Tema 2.7. Coaep:xxanue y4e0OHOro marepuaja 6
Teopus DNEKTPOIUTHl M HEAICKTPOJIUTHI. MEXaHU3M JUCCOIMAIMKA BEIIECTB C PA3IUYHBIMU THUIIAMHU
IIEKTPOJTUTHYECKOI cBsizeil. OCHOBHBIE MOJIOKEHHSI TEOPUU DIEKTPOIUTHUECKON nuccouuanuu. CBOMCTBa MOHOB.
JAUCCOLMAIINH. CrerneHb JIEKTPOIUTHYSCKON mucconuanuu. CWIBHBIC W CJIa0ble 3JEKTPOIUTHL.  Jluccolruanus BOJIBI.
Peakuum moHHOrO Bogoponusiii mokazarensb.
oomMena TI'maposm3 coseii | Peakunm oOMEHa B BOJIHBIX pAacTBOPax 3JEKTPOJIUTOB. MOJEKYISpHBIE, MOJIHBIE W KPAaTKUE HOHHBIC
ypaBHeHus peaknuii. [Ipu3Haku TedeHUs peakiuii 10 KOHIIA.
IManponu3s — mporecc B3aWMOJACHCTBHS MOHOB COJIM C MOJIGKYJIaMH BOJbL. Tumbl ruaponms3a. GakTopsl,
BIUSIIOIIME HAa THUIAPOJIM3 coJiel. 3HaueHWe THUIPOJIU3a B XMMHUYECKUX IMPOIIECCaX, €ro MPaKTUYEeCKOoe
HCIOJIb30BaHNE.
JIaGopaTopHoe 3aHsITHE 1
Peaknmm B pacTBOpax 3JEKTPOIHMTOB
JlaGopaTopHoe 3aHsITHE 1
HcnbiTanue pacTBOPOB COJIEM MHAMKATOpAMH. [ MOpOIM3 COJEH.
Tema 2.8. Coaep:xxanue y4e0OHOro marepuaja 4
OKHCINTEBLHO- Crenenn okucneHus. OKHCIIeHUE W BoccTaHOBJICHHE. OKUCIHUTETNM W BOCCTAaHOBHTEIH.
BOCCTAHOBHTEJ/ILHbIE Knaccudukanus OKHCITUTENBHO — BOCCTAHOBUTENBHBIX PEAKIMi: CaMOOKHCICHHS] — CAMOBOCCTAHOBIICHHS
peakiuu. (IUCTIPOTIOPIIMOHUPOBAHUS), BHYTPUMOJIEKYJSIPHOTO, MEXKATOMHOTO H MEXMOJCKYJISIPHOTO OKHCICHHS —
BOCCTAHOBJICHHUSI.
CocraBiieHrne ypaBHEHHUI OKHCIMTEIHHO — BOCCTAHOBUTENBbHBIX peakiuil. PaccranoBka K03 pHUIIEHTOB
METOJIOM JJIEKTpoHHOro Oananca. OnpeneneHue OKUCIUTENeH M BOCCTAHOBUTENCH. 2




Tema 2.9 CojaepskaHue y4e0HOro MarTepuaJa 6
CBoiicTBa OKCH/I0B, Knaccudukanus Heopranwmueckux coequHeHud. OKCHIbl, uX Kiaccudukanus. ['mapokcuasl (OCHOBaHUS,
OCHOBAHMM, KHCJIOT KHCIIOpOJICO/IepKaIlue KUCIOThI, aMmpoTepHble ruapokcuasl). OcHoBaHus, ux kinaccupukanus. Kucnorsi
H COJIeH B cBeTe ux knaccupukanus. Comu, ux Kiaccu(UKAIUS.
Teopuu CnocoObl  moNyueHHUsi, HOMEHKIJIaTypa, (U3WYecKHe M  XUMHUYECKHE CBOICTBAa OKCHUJIOB, OCHOBAHMIA,
JIEKTPOJIUTHYECKOM KHUCJIOT U COJICH,
JMCCOIHALMH. [Tonydenue XJI0poOBOIOPO/IA U CONSTHOM KUCIOTHI, UX CBOMCTBA.
Ilonyyenue ammuaka, €ro CBOMCTBA.
CaMocTofaTeJLHAA PadoTa 00YYAIOIIMXCH Bcero: 7,25
1.3yueHre OCHOBHOM M JOIOJIHUTENBHOM JIUTEPATYpPHI. 2
2.CocTaBUTh CXE€My I'€HETHUYECKOH CBSI3M HEOPraHUYECKHX COCTUHEHHM. 0,5
3.YupaxxHeHus: XUMUYECKUE TPEBPAIICHUS HEOPTaHUYECKUX COCTUHEHUH; 3,5
— Ha COCTaBIICHUE YPABHEHHM AJIEKTPOJMTUYECKON AUCCOIMAIMU MOJIEKYN DSJIEKTPOJIUTOB U
— HAIlMCAHUIO MOHHO — MOJICKYJISIPHBIX YpaBHEHUM
3. Paborta ¢ KOHTPOIHPYIOIIUMUA TOCOOHUSIMH 0,25
4. HanucaHue ypaBHEHMI peakuuil NpeBpallleHUsl YIJIeBOAOPOJOB. 1,0
Bcero: 22
B TOM YHCJIC ayl.
18
Paznen XuMmusi 3JIeMEeHTOB
U3 HUX
nab.3aH. — 4
cam. pa6.— 4
Tema 2.10 Coaep:xanue y4e0OHOro Marepuaja 8

Oo0ue cBeneHus
0 MeTaJliax.

[lonoxxeHne MeETaIioB B nepnozmqecxoﬁ CHCTEME XMMHYECKHX JJIEMEHTOB M OCOOEHHOCTH

JIEKTPOHHOTO CTPOEHUS X aTOMOB. MeTrandeckas cBsi3b. KpucTaminueckoe CTpOEHNE METAIIIOB.

CpaBHuTenbHas XapaKTepUCTUKAa (PU3MUECKUX M XMMHYECKHUX CBONCTB METaJIOB.

Mertasnsl B mpupoje. O6uye crnocoObl MOTy4YeHUsT METaJlIOB.

ONeKTpoIn3 KakK OKUCIUTEIBbHO — BOCCTAHOBHUTENBHBIN IpOLecc. DIEKTPOIN3 PACIUIABOB U BOJHBIX
pacTBOpOB 3NEKTPONUTOB. IIponecchl, mpoucxondmme Ha Katone W aHone. KaTtonx — BOCCTaHOBUTENb, aHOJ
— OKUCJIUTEIIb.

VYpaBHEHUS 3IEKTPOXMUMHUUECKUX IpoleccoB. [Iopsiiok BOCCTAaHOBIEHHSI KaTHOHOB Ha KaToze, MOpSAIOK
OKHCJICHHsS aHMOHOB Ha aHoje. [IpakThueckoe NMPUMEHEHUE 3JIEKTPOJIM3a.

[Tonatue o kKoppo3uu. XUMHYECKas U DIEKTPOXUMHYECKash KOPPO3Usl METauIoB U cruiaBoB. CriocoObl
3alIUThl METAJUIOB U CIIJIABOB OT KOPPO3HH.

[[lenounble METAIIIBI, IIETOYHO3EMENBHBIE METAJUIBI U MarHui, aJIFIOMUHMN: TTOJIOKEHUE B TEPUOANYECKOU

CHCTEME JJIEMEHTOB, CTpoeHHe MX aromoB. Haxoxzaenue B mpupoje, nosnydeHue. dusnueckue u




XUMHYECKHUE CBOMCTBA. OKCHIbI, TUAPOKCUIIBI, COJU: TMOJY4EHUE, CBOMCTBA, MPUMEHEHHUE.

AM(OTepHBIIl XapakTep CBOICTB aJIIOMUHUS U €TO COEAWHEHHM.

KecTkocTh BOJIBI M CITOCOOBI €€ YCTpaHCHHS.

buonornueckass posib Kanus, Hatpus, Kanbuus. HapoaHOX034MCTBEHHOE 3HAYEHHE LIEJIOYHBIX,
IEJIOYHO3EMEIIBHBIX METAJIOB, MarHus, aJIIOMUHUS W WX IPOU3BOJIHBIX.

Ocob6ennoctu crpoenus aromoB d—»snementoB VI m VIII rpynm. CBoiicTBa XMMHUYECKUX 3JIEMEHTOB.
Kpatkue cBeneHusi 0 BaXHEHIIMX COCAMHEHUSIX XpOMa, jKejie3a: OKCHIbI, TMIPOKCHIbI, coyn. MX
y4acTUE B OKHUCIMTEIBHO — BOCCTAHOBHUTEIIBHBIX peakuusax. HaxoxnaeHue B mpupojae, NOIydYeHHE,
3HAYCHUE.

JlaGopaTopHoe 3aHsiTHE

N3yueHnne CBOMCTB MeTalIOB M UX coeAuHeHuM. IlomydeHne rufipOKCHIOB aTlOMUHMSA U LIMHKA; 2
HCCJIEIOBAHHE UX CBOMCTB.
CaMocTosiTeJIbHAS pa00Ta 00VYAIOIIHXCS 2
N3ydeHne OCHOBHOM U IOTIOTHUTEIBHON JTUTEPATYphl. Y IPAXKHEHUS Ha COCTABIICHUE YPABHEHUM XUMHUYECKHUX 0,5
peaKuHﬁ OTpa)KaIOHII/IX XUMHUYCCKUC CBOﬁCTBa IICJIOYHBIX U ICJIIOYHO3CMCECIIBHBIX MCTAJIJIOB 1,5
Tema 2.11 10

O01mme cBeaeHUs
0 HeMmeraLiax

Coaep:xaHue y4e0OHOro Marepuaja

[TonoxeHre HEMETaUIOB B MEPUOJAMYECKON CUCTEM, OCOOEHHOCTH CTPOCHHUSI HMX aTOMOB.

DNeKTpOOTpULIaTeIbHOCTh. Hemeramiasl okuciauTenn W BocCTaHOBHUTENU. CTPOEHHE MPOCTHIX BEIICCTB.
OO0mass xapakTepuCcTUKa TajJlOTeHOB HAa OCHOBAaHUU WX IIOJIOKEHHUS B TMEPUOJAMYECKOI cHUCTEeME U

CTPOEHUU aTOMOB. ['aJlOr€Hbl — MPOCTHIE BEIIECTBA: CTPOCHUE MOJIEKYJI. XUMHUUYECKHUE CBOIWCTBA,

MOJy4YeHUe M NpUMEHEHue. BakHellne COeQUWHEHHs Tallor€HOB, WX CBOWCTBa, 3HAYEHHE U

npuMmeHenue. [anorensl B npupozae. buonoruueckas poib.

VYrnepon u kpemuuit. OO1mias XxapakTeprucTUKa Ha OCHOBaHUM MX MoJoxkeHus B [lepuoanueckoil cucrteme

J.1.MenneneeBa u crpoerust atroma. [IpocTsie BemecTBa, 00pa3oBaHHbIE STUMH dTieMeHTaMu. OKCUIBI U

TUAPOKCHU]IBI yIiiepoaa U KpeMHus. BaxkHelue coii yroinbHOM U KpeMHUEBOM KucaoT. CUIMKaTHas

MPOMBIIIUIEHHOCTb.

I"anmorensl. O01mas XxapakTepuCTHKA raJTOT€HOB HA OCHOBAaHUH MX MoJoxkeHus B [lepuoanueckoil cucreme

aneMeHToB J[.M1.MeHnaeneeBa u cCTpoeHHUst aTOMOB. ['a1oreHsl — MpoCThI€ BENIECTBA: CTPOCHUE MOJIEKYT,

XMMHYECKHE CBOMCTBA, IOJYyYEHUE U IPUMEHEHHUE.

Baxnerinme coeMHEHUs raJOreHOB, UX CBOMCTBA, 3HAYEHUE U IPUMEHEHHE. ['aloreHsl B Ipupoe.

buosnornueckas poJib rajJoreHoB.

Xanpkorensl. O0Ias XapakTEPUCTHKA XaIbKOTEHOB Ha OCHOBAaHWHU WX ToJIokeHus B [lepromnueckoit cucreme

snemenToB J[.M1.MeHieneeBa u CTpoeHUsI aTOMOB. XalbKOI'€Hbl — MPOCTHIE BEIIECTBA. AJIJIOTPOIUSI.

CtpoeHnue MoJIeKys aJUTOTPOITHBIX MOaU(pUKAIUi U uX cBoiicTBa. [lomyueHne u mpuMeHeHrne KUCIopoaa U

cepbl. XaIbKOTEHBI B MPUPOJIE, UX OMOIOrnuecKas pob.




OnemeHThl VA-rpynmbl. O0mias XapakKTepUCTUKA JIEMEHTOB 3TOU TPYIITBl HA OCHOBAHUH MX TOJIOXKEHUS B
[Tepuoanueckoii cucreme 3nementoB J.M.Menneneesa u crpoenust atoMoB. CTpoeHHE MOJIEKYJIbI a30Ta U
aIIoTponHbIX Moaudukauii pochopa, nx pusnueckre U XuMU4Yeckre cBoiicTBa. Bogopoausie coennuenus
aneMeHToB VA-rpynnsl. OKcuipl a30Ta

u ¢ocdopa, COOTBETCTBYIOIINE UM KUCIOTHI. Coi 3TUX KUCIOT. CBOMCTBA KUCIOPOIHBIX COETUHEHHI a30Ta
u docdopa, UX 3HAUCHHUE U TIpUMEHEHHUE. A30T U Gocdop B mpupoje, Ux OUOIOTHYECKAS POITb. DIEMEHTHI
IVA-rpynnel. O6mias XxapakTepUCTUKA 3JIEMEHTOB 3TOU TPYIITBl HA OCHOBAHUH MX TTOJIOXKEHUS B
[Tepuonnueckoit cucreme 3semenToB [[.M1.MeHeneeBa u CTpOEHUs ATOMOB. YTIIEPO U €r0 AJTIOTPOIIHSL.
CaoiicTBa aJJIOTPOIHBIX MOIU(DUKAIMM yTiaepoaa, X 3HaueHue U npumMeHeHne. OKCUIbl U THAPOKCHIBI
yriaepojia u KpeMHUs, UX XUMHUeckue cBoicTBa. CoM YyroJbHON U KPEMHHUEBBIX KUCIIOT, UX 3HAYCHUE U
MIPUMEHEHHUE,

JlabopaTopHoe 3aHATHE 2
N3yueHue CBOWCTB HEMETAIOB U UX COCAUHEHHUM.

KonTponbHas pabora

CamMocTosiTeJIbHAs pad0Ta 00YIAIOIINXCH 2

N3yuenne 0CHOBHOM U TOTIOJHUTEIBHOM JIUTEPATYphl. YTIPAXXHEHUS HAa COCTABICHUE YPABHEHUN XUMHUUECKUX 1

peaKkuuii OTpaXKaOIIMX XUMUYECKUE CBOMCTBA P-371eMEHTOB, XaJIbKOT€HOB 1




I1l. YYHUEBHO-METOJNUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEUEHUE OBPA30OBATEJILHOU JESTEJIBHOCTH
3.1.YYEBHO-METOANYECKOE OBECIIEYEHUE

OcHOBHbIE HCTOYHHKH

1. Pyosumuc I'. E., ®@ervoman @.I'. Xumusa. ydeOHUK i1 0011€00pa30BaTEeIbHBIX
opranu3anuii: 6a3oBbeii ypoBeHb . MockBa, [Ipocsemienue, 2018 — 224 c.

2. I'abpuensan O.C, Ocmpoymos U.I"., Ocmpoymosa E.E. u op. Xumus s npodeccuit u
CHEIHMATBHOCTEH E€CTECTBEHHO-HAYYHOTO MpOQMiIs: YUeOHUK AN CTYA. YUPEKICHHIA
cpen. mpod. oopazoanusi. MockBa, Axamemus. 2018. — 336c¢.

I[OHOJ'IHI/ITCJIBHLIG UCTOYHUKMU:

1. Eeopos A.C., llaykas K.I1., Heanuenxo H.M., u Op. Peneturop mo XuUMHH.
PoctoB-na-Jlony. ®enukc. 2019. —768c.

2. Epoxun FO.M. Xumus (mia CIIO). Mocksa: Akagemus. 2018. —400c.

3. Ilycmosanosa JI.M., Huxanoposa U.E. O6mas xumus (mis CI1O). PoctoB-Ha-
Hony. ®enukc. 2018. —478c.

4. babkos A.B. Heoprannueckas u oprannyeckas xumus / badkos A. B., bapabanosa

T.U., ITorikoB B.A. Mocksa : I DOTAP-Memna, 2018. —384c.

CnpaBoyHas JiuTeparypa:

1. Ceuko O.W. KapMaHHBIl clpaBOYHUK MO XUMUU (cepus: bubnnoreka
niKosbHMKA). PoctoB-Ha-Jlony. ®dennke. 2019 1. —217 c.

2. Haconora A.E. Xumus B Tabmumax. 8-11 kmaccel. CpaBounoe mocooue.Mockaa:
Jlpoda: 2019. 96 c.

3. UBanos B.I'., I'eBa O.H. Xumus B popmynax. 8-11 kmaccel. CripaBoyHbIe
matepuanbl. Mocksa: [Ipoda 2018 r. — 160c.

HNuTepHeT — pecypcesbi:

1. http://www.hemi.nsu.ru/ - «OCHOBBI XUMUWY. DIEKTPOHHBIN yUYCOHUK

2. http://college.ru/chemistry/ - 3meKTpOHHBIN Y4EOHUK ISl CPSIHEH IITKOJIBI.

3. http://school-sector.relarn.ru/nsm/chemistry/Rus/dload.html - oOyuaromiue

IPOrPaMMbI 10 XUMHUH.

4. http://www.alhimik.ru/ - Yuurento xumun. CripaBouHUK (0YeHb OOJIBIIAs TIO00PKa

TAOJIUI] ¥ CIIPABOYHBIX MAaTEPUATIOB).

5. http://www.chemexperiment.narod.ru/ - caiit moj Ha3BaHHEM "DKCIICPUMECHTATbHAS

xuMus"

6. http://www.chemistry.ru/- HTepakTHBHBIH Kypc XHMHH, BKIIOYAONUA YIeOHHK,
OOJIBIIIOE KOJMYECTBO MOJICNICH ¥ JIEMOHCTpAIIMi, CIPaBOYHBIC MaTEepPHAJIbI,
TECTUPOBAHUE.



http://www.labirint.ru/series/4146/
http://www.labirint.ru/series/4146/
http://my-shop.ru/shop/producer/736/sort/a/page/1.html
http://www.chemistry.ru/

3.2 MATEPUAJIBHO TEXHUYECKOE OBECIIEYEHHUE

Oobopyoosanue yuebHo20 Kadunema:

A

[Tepuomuueckas cucrema sneMeHtoB J[.M.Mennaeneea (tabnmia).
DIEeKTPOXUMHUUCCKUN PSSl HANPSHKEHUH METaJioB (Tabiuia).
Tabnuna «PacTBOpUMOCTh COJieH, OCHOBAaHUM, KHUCJIOT B BOJIE».
Tabmuma «3IeKTPOOTPHUIIATEIBHOCTh HEMETAIOBY.

Tabnumpl Mo oO0IIe, HEOPTaHWYECKOM M OPraHu4YeCKOW XHMHU.
MukpoTaOnLbl.

Texnuueckue cpeocmea obOyuenus:
1. Komnbrotep (HOyTOYK);
2. MynpTMeauiiHas yCTAHOBKA;
3. OkpaH.
4. Buneopuibmbl (3JIEKTPOHHBIE MPE3CHTALIH).

Oobopyoosanue nabopamopuu u padouux mecm:

— = = = e e e e
XA N DAL =PI W~

AN

IIpub6opsl, annmapatypa, HHCTPYMEHTBI
AnnapaTr ajs JUCTWUISIIUM BOJIBI.
ApeoMeTpel.
bausa BoxasHas.
Becbl Texnuueckue u ydeOHbIe. PazHOBECHI.
Mukpockorn OHOJOTUYECKUH.
O3zonarop.
[TpuGop nJsi OMBITOB C BIEKTPUUYECKUM TOKOM.
[IpuGop 1si OKUCICHHUS COUPTa B aJIbJCTH/I.
[TpubGopel 1Sl MOMyYEHUsT Ta30B.

. [Ipubop nnsi cuHTE3a COJISIHOW KHUCIOTBHI.

. [Ipubop nms snexTponusa coJeil.

. lIxad CymUIBHBIA 3IEKTPUUYECKUN.

. Oruerymmrens.

. CeTkn acbecTupoOBaHHBIE.

. CniupTOBKH.

. llTaTuBBl MeTaJIMYECKHEe C HAaOOpOM KOJell U JIaloK.
. llItatuBsl Ay1s1 TIPOOUPOK.

. TepmomeTpbl XUMHUUYECKHUE.

Ilocyna u BcmoMorartejibHble MaTepHUAJIbI
ANIoHXU.
broperku.
Boponku mabopaTopHbIe pa3HBIX JHAMETPOB.
BrinaputenbHble Yanik.
KanenbHUIIBl I MHIUKATOPOB.
Kon6er mepabie ( 25mur, 50mum, 100mi1, 200mi, 250ma, 500m)



7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.

Kon6sr xonmveckue (50mm, 100mm, 250mi, 500wt )

Kon6er miockomonusie ( 50mi, 100m )

JlonaTku CTEKJISHHBIC TJIA3HBIE.

MeH3ypKH CTEKIISIHHBIE.

HaGop y310B u neraned /sl M3rOTOBJICHUS MOJEJCH.
[MTunetku rpamgyupoBanubie ( 1mum, 1,8mum, 2w, 4,5mm, Smi, 10Mi)
[luneTky Ta3HEIE.

IIpenmeTHbIe CTEKIIA.

[Tpobupku rpamyupoBaHHble u xumudeckne ( [1X-14, T1X-21).
CrakaHbl XMMUYECKHUE U MEpPHBIC.

Crynku Qapdopossie.

Turnu dapdopoBsie U Kene3HbIE.

TpyOKku CTEKIJIIHHBIE Pa3HBIX AUAMETPOB.

Yamku Ilerpw.

Yamky BbIIapUTEIIbHBIE.

Humuaaper mepubie (25w, S0mi, 100mm, 250mi, 1000m )
DKCHUKATOP.

Jepxarenu st IpOOUPOK.

TurenbHbIC MIUIIIBL.

[[lnaTenn meTaIMYECKHUeE.

[TuHLETHI.

Kapanmamm no crekiy.

XuMH4YecKue P€AKTHBbI, HHIAUKATOPLI:

corjacHoO y4deOHO#l mporpamme.



IV. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOI'O
ITPEIMETA

KOHTpOJ’IL U OIEHKa peE3ylIbTaTOB OCBOCHHA MPCAMCTAa OCYIICCTBIIACTCA
IMpCroaaBaTCjIcM B IIPOLCCCC IIPOBCACHUA TCCTUPOBAHUA, YCTHBIX U IIMCbMCHHBIX OTBCTOB

CTYACHTOB Ha BOIIPOCBI, a TAdKXC BBIIIOJHCHUA O6y‘-IaI-OHII/IMI/ICH HpO6HCMHO-

IIO3HAaBAaTCIILHBIX SaﬂaHHﬁ, IMPAKTUYICCKUX U Ha60paT0pHI>IX pa60T

Pe3yabTaThl 00y4eHus (0CBOCHHbIE YMEHMS,
YCBOCHHbIE 3HAHUS)

®opMbI U METOABI KOHTPOJIS U
OIIEHKH Pe3YJIbTATOB 00y4YeHH s

JIMYHOCTHBIX:
- YyBCTBO F'OPJOCTH U YBAKECHUS K UCTOPUU U
JOCTHXKEHUSAM OTEYECTBEHHOW XUMUYECKON HAYKU;
XAMHUYECKU TPAMOTHOE MOBEJAECHUE B
npo¢eCCUOHATIBHOU JIEATEIBHOCTH U B OBITY TIPU
00pallleHNH C XUMUYECKUMU BEIlleCTBaMU,
MaTepuagaM U IpoLeccamu;
- TOTOBHOCTD K IPOJIOJDKCHUIO 00pa30BaHUs U
TIOBBIIIICHUS KBaIM(PUKAIIMU B N30paHHOM
npodeCCUOHANILHON JEATEIbBHOCTH U 00BEKTHBHOC
OCO3HAHUE POJIM XUMUYECKUX KOMIIETCHIIUNA B 3TOM;
- YMEHME HUCIIOJIb30BaTh JOCTUKEHUSI COBPEMEHHOU
XUMHYECKON HAYKU U XMMHUUYECKUX TEXHOJIOTUHN IS
MOBBIIIEHUS COOCTBEHHOTO MHTEIUIEKTYaIbHOTO
pa3BUTHUS B BBIOpaHHON IPpO(eccCHOHaIbHON
JIeATEIILHOCTH

Onenka pe3yabTaToB 00ydeHUs
Ha ayJAUTOPHBIX 3aHITHIX U IPU
BBITIOJTHCHHH CaMOCTOSTETbHBIX
pabot B ycTHOM hopme

O1eHKa BBITOJIHEHUS
HCCJIEI0BATEIILCKON U MPOCKTHOM
JESITEIIbHOCTHA

MeTanpeIMeTHbIX:
- UCTI0JIb30BAHKE PA3IMYHBIX BUJIOB
MMO3HABATEILHON JIESITEILHOCTH ¥ OCHOBHBIX
WHTEIJICKTYaJbHBIX Onepanuil (OCTaHOBKH 3aa4H,
dbopMyIMpOBaHUS TUIIOTE3, aHAJIN3a U CHHTE3a,
cpaBHEHHMSsI, 0000ITIEHUS, CHCTEMaTH3all1H,
BBISIBJIICHUS IPUYMHHO-CJICACTBCHHBIX CBSI3CH,
MOMCKa aHAJIOTOB, (DOPMYITMPOBAHUS BBIBOJIOB) JIS
pelIeHusl TOCTaBJICHHOM 3a/1aun, TPUMCHECHHUE
OCHOBHBIX METOJOB ITO3HAHMS (HAOIIOACHUSI,
HAay4YHOTO AKCIIEPUMEHTA) ISl U3YUEHUS PA3IMUHBIX
CTOPOH XUMHUUYECKHUX OOBEKTOB U MPOIIECCOB, C
KOTOPBIMH BO3HHUKAET HEOOXOIUMOCTh CTAIIKUBATHCS
B IpodeccuoHanbHOM cdepe;

- UCTI0JIb30BAHUE PA3TMYHBIX UCTOYHUKOB JJIsI
MOJIYYCHUS XUMHUECKOW HH(pOpMAIUU, YMEHHE
OIICHUTH €€ IOCTOBEPHOCTD JIJIsI IOCTHXKEHUS
XOpOIIHNX Pe3yJIbTaTOB B MpodecCHoHANIBHOMU cdepe;

OrneHka pe3yabTaToB 00yUeHUS
Ha NPAKTUYECKUX 3aHATUAX B
YCTHOW U MUCbMEHHOM (hopmax

OrnieHka pe3yabTaToB 00yUeHHS
Ha ayJIUTOPHBIX 3aHATUAX U TIPU
BBITIOJITHEHUN CaMOCTOSITEIbHBIX
paboT B ycTHOM hopme




B mom uucne ynugepcanvhole yueoHvle oelicmeus:

Pezynamusnvie

CaMOCTOSITENbHO  OINpEAENsATh  LENu, 3a/aBaTh
napaMeTppl M KPHUTEpUH, IO KOTOPBIM MOXHO
OTIPEJICNIUTD, YTO 1EJIb IOCTUTHYTA.

CocrtaButh 1 QOpMYIUPOBATH COOCTBEHHBIC 3a/1auu
B 00pa3oBaTENbHON JAESITENIBHOCTH U >KHU3HEHHBIX
CUTYalUsX.

Breibupars MmyTh OOCTHIKEHUS II€NM, IJIAHUPOBATH
pelIeHne TOCTABJIEHHBIX 3aJa4, ONTHUMHU3UPYS
MaTepUaIbHblE U HEMAaTEepUAJIbHbBIE 3aTPaThI.
Opranu3oBbiBaTh A(P(EKTUBHBIA MOUCK PECYPCOB,
HEOOXOJUMBIX Il JIOCTHIKEHHS IOCTaBJIEHHBIX
EITH.

ConocTaBiATh HIOJIyYEHHBIH pe3ynbTar
NESITENIBHOCTH C MIOCTaBJICHHOMN 3apaHee 1IeIbIo.

[Touck nnpopmanuu B
MpEeANoiaraeMbIX HCTOYHUKAX,
B3aMMOKOHTPOJIb, IUCITYT,
B3aUMHBINA JUKTAHT

Ilo3nasamenvuvie

HckaTh 1 HaX0IUTh 000OIIIEHHBIE CITIOCOOBI PEIICHUS
3a7a4, B TOM YHCJE, OCYIIECTBIISITh Pa3BEPHYTHIN
WH()OPMAIIMOHHBIN MMOUCK U CTaBUTh Ha €r0 OCHOBE
HOBBIE (YueOHBIC U MO3HABATEIbHBIC) 3aJaUH.
Haxonuth ¥ mpOBOIUTH KPUTUUYECKHE apryMEHTHI B
OTHOIIEHWHU JIEUCTBUM W CYXACHUW JPyroro;
CIIOKOMHO M pPa3yMHO OTHOCHUTBHCA K KPUTHYECKH
3aMEYaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYKJICHHUSI,
paccMaTpuBaTh HX KaK pecypc COOCTBEHHOTO
pa3BUTHA.

Beixonuth 3a paMKu TpeAMETa M OCYIIECTBISATH
LEJICHANPABJICHHBIM MOWCK BO3MOXKHOCTEH  JJIst
ITUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS.
BricTpanBath HHANBUYAIBHYIO 00pPa30BaTEIbHYIO
TPAEKTOPHIO, YIUTHIBASI OTPAHUYEHHUS CO CTOPOHBI
JIPYTUX YYACTHUKOB M PECYPCHBIE OTPaHUYCHUSI.

CocraBieHue njaaHa OTBCTa,
COCTaBJICHHUC CHHKBeﬁHOB, IIOUCK
JIUITHECTO, COCTABJICHUC CXCM —
OIIOp, COCTABJICHUC U
PacCiio3HaBaHUC JUuarpaMm.

KOMMyHuKamuenbze

OcCymiecTBIATH NET0BYI0 KOMMYHHUKAITUIO KaK CO
CBEPCTHHKAMHU, TaK ¥ CO B3POCIBIMU (KaK BHYTPHU
o0pa3oBaTeIbHONW OpraHu3alluy, TaK U 3a e€
npejesiaMu), oAOUPaTh MAPTHEPOB ISl 1€TTOBOM
KOMMYHHKAITUU UCXOST U3 COOOpaKeHUH
PE3YIBTATUBHOCTH B3aMMO/ICHCTBUH, a HE TUIHBIX
CHMIIATUU.

[Ipu ocymiecTBICHUH TPYNIIOBOM pabOTHI OBITH KaKk
PYKOBOJUTENIEM, TaK U YICHOM KOMaH/IbI B Pa3HBIX
ponsix (TeHepaTop UAeH, UCTIOTHUTENb,
BBICTYNAIOLIUMN, SKCTIEPT U T.1.).

KoopnuuaupoBath 1 BBITIONHATE PaOOTY B YCIOBHSIX

Cocrasnenue 3a1aHuil MapTHEPY,
OT3BIB 32 PabOTy TOBapHIIIA,
COCTaBJIEHUE KPOCCBOPIOB.
«Onuum ycTHO...»,

«OOBACHH. .. »




peagbHOTO, BUPTYATHhHOTO M1 KOMOMHHUPOBAHHOTO
B3aIMOJIENCTBHUS.

— Pa3BepHyTO, JOTMYHO M TOYHO M3JaraTh CBOK TOUKY
3pEHHMS U UCIIOJIb30BATh aJIEKBATHBIX (YCTHBIX U
MUCHbMEHHBIX ) S3bIKOBBIX CPEJICTB.

— Pacno3HaBaTh KOH(JIUKTOrEHHBIE CUTYALIUN U
IpeJoTBpaIlaTh KOH(PIUKTHI 10 UX aKTUBHOH (a3bl,
BBICTpaMBaTh JIEJIOBYIO U 00pPa30BaATEIbHYIO
KOMMYHHKaIMI0, n30erasi JMYHOCTHBIX OLIEHOYHBIX
CY)KJICHH.

npeAMeTHbIX:
- ¢c(OpMHUPOBAHHOCTH MPEJCTABICHUHN O MECTE
XUMHH B COBPEMEHHON HayYHOW KapTHHE MHPA;

- IOHUMaHWE POJIU XUMHUH B ()OPMHUPOBAHUU
Kpyro3opa v pyHKITMOHATBHON TPaMOTHOCTH
YeJIOBEKA IS PEIICHHS MPAKTHICCKUX 3a1a9;

- BJIaJI€HHE OCHOBOIIOJIATAIOIIUMU XUMHUYECKUMU
MOHATHSMH, TCOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU;

- YBEPEHHOE TOJIH30BAHNE XUMHUUIECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJIQJICHUE OCHOBHBIMH METOJIJaMU HAyYHOT'O
MO3HAHUS, UCTIOIb3YEMbIMH B XUMUU:
HaOJII0/ICHUEM, ONMCAaHUEM, U3MEPEHUEM,
AKCTICPUMEHTOM;

- yMeHHE 00pabaThIBaTh, 00BSICHATH PE3YyJIbTAThI
MIPOBEICHHBIX OIBITOB M JIeJIaTh BHIBOJIHI;

- TOTOBHOCTb U CITOCOOHOCTH PUMEHSTH METOIBI
MO3HAHUS TIPU PEIICHNN TPAKTUYECKUX 33]1a4;

- chopMUpOBaHHOCTH YMEHHUS J1aBaTh
KOJMYECTBEHHBIC OIEHKH U MMPOU3BOIUTH PACUCTHI
0 XUMHUYECKUM (POPMYJIaM B YPaBHEHUSIM;

- BJIQJICHUE TIpaBUJIaMHA TEXHUKH O€30IMaCHOCTH PH
HCIIOJIb30BAHUHN XUMHUYECKHUX BEIECTB;

- ¢c(pOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUHU T10
OTHOIIICHUIO K XUMUYICCKOU HH(pOpMAITUH,
MOJTy4aeMOU U3 Pa3HBIX HCTOYHHKOB.

OHCHKa YMCHHUA HA IIPAKTHUYICCKUX
3aHATHUAX U Ha I[I/I(I). 3a4CTC

OneHka pe3yabTaToB 00yUeHHS
Ha ayJIMTOPHBIX 3aHATHUSAX U TPU
BBITIOJTHEHUH CaMOCTOSTEIBHBIX
paboT B yCTHOW ¥ MUCbMEHHOM
dbopme , 1abopaTOPHBIX U
IPaKTUYECKUX padoT Ha qud.
3aueTe

Ouenka npu peneHun
npOOJIEMHBIX U paCUETHBIX 3a/1a4

OueHka yMEHHUs Ha IPAKTUYECKUX
U J1a0OPATOPHBIX 3aHATUSIX

OrneHKa yMEHHUSI Ha TIPAKTHUYECKUX
3aHATHSX U Ha 1ud. 3adueTe




0O N O WNRE

IIpumepHbIe TeMbI HHAMBUAYAJBHOTO MPOEKTA

JlexapcTBEHHBIE paCTCHHSI KaK ajlbTepHATHBA (hapMaIleBTUUECKUM TIpermapaTaM.
[Ipumenenne buononnuMepoB B MEIUIIMHE.

[IpoTHBOBHPYCHBIE CPEACTBA.

[IpoTUBOMH(EKIIMOHHBIE CPEICTBA.

BnusHue sHEepreTMuecKUX HAIUTKOB HA JIeHCTBUE (DEPMEHTOB.

Bo/1a — MCTOYHHK KU3HU U O3J0POBIICHHUS JIFOACH.

Boja — yHuBepcanbHbIil OMOpacTBOPUTEND

Bpennoe Bo3zaeiicTBue TabauHOM MPOAYKIIMU HA )KUBBIE OPTaHU3MBI.
['eMOr100MH U €ro pojib B OpraHu3Me

HccnenoBanre cCOpOIMOHHBIX CBOWCTB OBOIICH M (PPYKTOB IO OTHOIICHUIO K HOHAM
TSKEJBIX METAJJIOB B HICKYCCTBEHHO CO3/IAHHOM XKEIyAOYHOMN Cpeae.
PenienThl KpacoThI ria3aMu XUMUKA

Conp — 6€3 BUHBI BUHOBATASI.

PanmonanbHOE nuTaHue (BUTAMUHBI 1 MUKPOIJIEMEHTHI)

Caeua - n300peTeHNE HA BCE BPEMEHa.

Cekpetbl 06€1103y00i yIIBIOKH

CumnaTryecKkue 4YepHuIa.

XuMHMsI CO3UIAIONIAs M pa3pylIaroNias OpraHu3M 4esoBeka (Ha nmpuMepe
HapKOTUYECKUX CPEJICTB).

YTo coaepKUTCs B Yallke yas?

S bl 1 IPOTHUBOSTHSL.

HccnenoBanre OpraHoiaenTHUECKUX U (PU3NKO-XMMUYECKUX ToKa3aTeei
CIIMBOYHOTO MacJia

HccnenoBanre kauecTBa 110KOJI1a1a

Yali — 3HaKOMBII HE3HAKOMEI]

Men u ero moJjie3HbIC CBOMCTBA

TemMbl HHAMBHUAYAJBHOIO NPOEKTA 110 Y4eOHOMY NpeaAMeTy « XUMHUD)

JKecTKoCTh BOJIbI U €€ BIUSHUE HA OPTraHU3M 4YeJIOBEKa.

OmnpeneneHue GU3NKO-XUMHUYECKHUX TTOKa3aTeel KauecTBa MOJIOKA.
XHUMHUYECKHUI COCTaB YMUIICOB.

Hamutox «Coca-Colay - 11 MaJIbIMH JO3aMH.

BiusitHue opraHM4ecKrUX KUCJIOT Ha MUILEBBIE MPOTYKTHI.

XHUMUS B )KUBOITHCH.

AHTHOHOTHKH — CIIaCEHHE YEJIOBEYESCTBA.

N3yueHne KkauecTB U CBOMCTB IIOKOJIa1a TOCPEACTBOM XMMUYECKOTO aHAIU3A.






