IHHOACHUTEJBHAA 3AIIUCKA

Pabouast nporpamMma paspaborana Ha ocHOBe aBTopckoii mporpammbl O.C.I"'abpuensina, coorBeTcTByoIIeH DenepaasbHOMy KOMIIOHEHTY
l'ocymapcTBeHHOTO cTaHAapTa 001ero o0pa3oBaHus U JOMYyIIeHHOH MuHucTepcTBOM 00pa3oBanus u Hayku Poccutickoit deneparuu (O.C.I"'abpuensu
ITporpamma kypca xumuw it 8-11 kiaaccoB 0011c00pa3oBaTeIbHBIX yUpEXkKAeHUH — 5-¢ n3manue, nepepadorannoe u gonoaHennoe — M.: JIpoda, 2010.),
paccunTana Ha 68 yacoB, 2 yaca B HeJIeNt0. ABTOPCKOM MporpaMMme COOTBETCTBYeT yuednuk: «Xumus. 11 xmacc. ba3ossiii yposenb» O.C.I'abpuensn -
pekoMeH10BaHO MuHucTepcTBOM 00pa3oBanus u Hayku P / M.: llpoda, 2011 r. [Iporpamma u yueOHHK pa3penieHbl K HcnoJb30BaHuio B 2018-2019
y4edHOM roay no pemenuto 3aceganuss HMC (mporoxoJ ot 29.08.2018 Nel).

Kypc obmieit xumuu 11 kacca HampaBliieH Ha pelIeHHe 3a/1a4i UHTErPalliy 3HAHUHN yJaluxcsl 10 HEOPTaHUYECKOW U OPraHUYECKON XUMUU C LIEIBI0
(dbopMHUpOBaHUS y HUX €IMHOW XMMUYECKON KapTHHBI MUpa. Bexymas uaes Kypca — eAMHCTBO HEOPTAaHMYECKOW U OPTaHMYECKOW XMMUU Ha OCHOBE OOLTHOCTH UX
MIOHATHI, 3aKOHOB ¥ TEOPHUIA, a TAK)KE HA OCHOBE OOIIMX MOIXO0B K KJIacCU(UKAIIMKA OPraHMYECKUX M HEOPTaHMYECKHUX BEIIECTB U 3aKOHOMEPHOCTSIM
MPOTEKAHUS XUMHUCCKHUX PEAKIINNA MEX Ty HUMH.

W3ydenue xumun Ha 6a30BOM ypOBHE CpeAHETro (IOJIHOT0) 0011ero 00pa3oBaHus HAMPABICHO Ha IOCTIKEHUE CJIeIYIOIINX Heei:

-OCBOCHHE BaKHEHIIMX 3HAHHUN O XHMMHUYECKOW COCTABJISIOLIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, BAXHEHIIMX XMMHUYECKHMX IOHATHUAX, 3aKOHAX M
TEOPUSIX;

-OBJIaJleHHe YMEHUsIMH TIPUMEHSTh MOJyYCHHbIE 3HAHUS JUISl OOBSICHEHHS Pa3sHOOOPa3HBIX XUMHUYECKUX SBJICHUN M CBOIMCTB BEIIECTB, OIEHKH POJM XUMHH B
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUN U MOJYYCHUH HOBBIX MAaTEpPUAIOB;

-pa3BUTHE TMO3HABATEJBHBIX MHTEPECOB U HHTEIUICKTYaJIbHBIX CHOCOOHOCTEH B Tpolecce YCBOCHHUS XWMHYECKHUX 3HAHWN M TIPOBEINCHHUS XHUMHYECKOTO
HKCIIEPUMEHTA; CAMOCTOSTEILHOTO TPUOOPETEHHS HOBBIX 3HAHUN IO XUMHUH B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HEHHBIMH MOTPEOHOCTSIMH;

- pa3BHTHE HCCJIeI0BATEIbCKUX KOMIETEHIHII: YMEHUIT M HABBIKOB HAXOX/ICHUsSI HHPOPMAIMH B PA3IMYHBIX UCTOUYHHUKAX; YMEHUH (PUKCUPOBATH HHPOPMAIIUIO;
YMEHUH COMOCTABIATh, CPABHUBATh, aHAJTM3UPOBATH, 000011aTh MHPOPMALIMIO; YMEHUH TIJIAHUPOBATh U MPOBOAUTH TEOPETUUECKOE U MPAKTUYECKOE HCCIIEI0BAHUE,
0(hOpMIIATH Pe3yIbTATHI HCCIIEIOBAHYS;

-BOCIIUTAHHMe YOEXIEHHOCTH B TO3HABAEMOCTH XUMHMUYECKOW COCTAaBIAIONICH KapTHUHBI MHMpA; OTHOLIEHMS K XUMHMM KakK K 3JEMEHTY OOIIeyeoBeYecKon
KYJIBTYPBI;

-IpUMEeHeHHUe TTOyYeHHBIX 3HAHUN ¥ YMEHUH 111 XUMUYECKU TPAMOTHOTO MCIIOIH30BAHUS BEIIECTB U MAaTEPHAIIOB, IPUMEHSEMBIX B OBITY, CEIIbCKOM XO3SHCTBE
U Ha MPOMU3BOJCTBE, PEIlIEHUs MPAKTUUYECKUX 3a]ad MMOBCEIHEBHOW KU3HU, MPEIYNPEKICHUS SBICHUN, HAHOCSIIUX BpeJl 3/I0pPOBBIO YEJIOBEKA U OKPYXKaroIleH
cpene.

3amauamMu Kypca SIBISFOTCS:

- BOCTIUTaHUe YOeKIEHHOCTH B TO3UTUBHOM POJIM XMMHUH B )KU3HU COBPEMEHHOTO 00IECTBa, HEOOXOIMMOCTH XUMHUECKH IPAMOTHOTO OTHOIIIEHUS K CBOEMY
3JI0pPOBBIO U OKPYKaIOIIEH cpefie
- MOJITOTOBKA K CO3HATEIbHOMY BBIOOPY POQecCur B COOTBETCTBHUHU C IMYHBIMU CIIOCOOHOCTSIMH U IOTPEOHOCTSIMH OOIIIeCTBA.
- popMupoBaHrE YMEHUM: 00paIaThCs ¢ XUMUIECKUMHU BEIIECTBAMH, MPOCTEHIIMMHU TPpUOOpaMu, 000pyI0BaHUEM, COOJTIOAATh MTpaBujIa TEXHUKU 0€30TIaCHOCTH
B pabouyto mporpamMmy BHECEHbI H3MEHEHMs: 0oJiee CIIOKHBIN M0 COAECPKAHUIO pa3zien «XUMUYECKHe peakIMu» yBeJIUUeH Ha 2 yaca 3a CUeT pasjesa
«CTpoeHue BeniecTBa.
ITo mporpamme MpeayCMOTPEHO MPOBEACHUE 3-X KOHTPOJIbHBIX PadoT U 2-X NPaKTHYeCKHX padoT.



Conep:kanue nporpaMmbl

Ctpoenne aToma u nepuoandeckuii 3axon /I.U. MenpeiieeBa (6 uacos).

OcHoBHBIE CBeIeHUS 0 CTpoeHuH aTtoMa. Sapo. M30Tomnbl. JIeKTpOHBL. DJIEKTPOHHAS 000JI0YKa. JHEPTeTUUYECKUH YPOBEHb. DJIeKTPOHHAs
Kiaccu(uKaIms 3IEMEHTOB (s-, P- aneMeHThl). OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0UEK aTOMOB MEePEXOHBIX deMeHToB. Ilepuonmueckuit 3axou JI. 1. Menme-
JieeBa B CBeTe yueHUs 0 cTpoeHun atoma. [lepronmyueckas cucrema xummyueckux aaemeHToB J[. 1. Mennesneera — rpadudeckoe otrodopaskeHme
nmepuogudeckoro 3axoHa. Ouamyecknit CMBICII IOPSITKOBOTO HOMepa aJieMeHTa, HoMepa IIepro/ia U HoMepa rpyinbl. BaseHTHBIE a71eKTpoHBI. BaseHTHEIE
BO3MOKHOCTH aToMOB. [lososkeHre Bo/1opoa B IEpUOIUIECKOM cucTeMe. 3HaAUEeHNe TTePHUOTUIECKOTO 3aKOHA U ITIePUOTUIECKOI CUCTEeMbBI XUMUYECKUX
anemenToB JI. 1. Meunenesa.

3namp:

OCHOBHBIC XUMHYECKHUE ITOHSATHSI: BEIIECTBO, XUMHUCCKUIN 3JICMEHT, aTOM, MOJICKYJIa, OTHOCUTEIIbHAS aTOMHAs M MOJICKYJISIpHAsI Macca, HOH, H30TOII, TICPHOJINICCKUM 3aKOH.
Ymems:

xapaxmepuz08ams.: SIEMEHTHI MaJIBIX TIEPUOJIOB IO MX mosioxkeHwuto B [1C.

npPo8OOUMb. CAMOCTOSTSIILHBIA TMMOUCK XUMHYECKOW HWH(POPMAIIMA C HCIIOJIb30BAHUEM pA3JIMYHBIX HCTOYHUKOB.

UCNONB306aMmb TIPHOOPETEHHBIC 3HAHUS U YMEHUSI B PAKTUYECKOHN JICATEITLHOCTH U MMOBCETHEBHOW JKU3HH.
Crtpoenne BemecTna (24 yaca).
Honnas xumuueckas céasv.. Knaccudukanus nonoB. loHHbIE KPUCTATUTUYECKUE PEIIETKH.
Kosanenmnas xumuueckas céa3v. DNEKTPOOTPULATEIBHOCTD. [loIsipHAs ¥ HETIONIsIpHASI KOBaJIeHTHBIE CBs3H. JIumounk. [ToysspHOCTh CBSI3M U TOJSIPHOCTD MOJIEKYJIBI.
MoJiekynspHbIe U aTOMHBIC KpHCTAUTHYeCKHE pereTki. CBOMCTBA BENIECTB C STUMHU TUIIAMH KPUCTATMYECKUX PEIICTOK.
Memannuueckas xumuyecxas céa3b. OCOOEHHOCTH CTPOSHHS aTOMOB METaJIOB. MeTalunyeckasi XMMUUECKast CBs3b U METAIUTMYECKasi KpucTayundeckas perrerka. CBoiicTsa
BEIICCTB C THM TUIIOM CBSI3H.
Booopoonas xumuuecxas cen3b. MeXMONEKYISIpHAS U BHYTPUMOJICKYJIIPHAST BOJOPOIHAS CBSI3b. SHAYCHUE BOJOPOTHON CBSI3H JUIsl OPraHU3aIUH CTPYKTYP OMOMOIMMEPOB.
THonumepoi. TlnacTMacchbl: TEPMOITIACTBI M PE-aKTOIUIACTBI, UX MPEACTABUTEIH U NPUMEHeHHe. BonoKkHa: MPUPOAHBIC (PACTUTEIBHBIC U )KHBOTHBIC) U XUMHUYECKHE
(MCKYCCTBEHHBIC M CHHTETHUYECKHUE), UX MPEICTABUTEIN U IPUMEHEHHE,
T'azoobpasnoe cocmosinue eewecmsea. Tpu arperaTHbIX cOCTOSHUS BOJbl. OCOOCHHOCTH CTPOSHHS Ta30B. MOJISIpHBIN 00beM ra3000pa3HbIX BEIIECTB.
[TpuMepbl ra3000pa3HBIX MPUPOIHBIX CMECEH: BO3AyX, MIPUPOIHBIH ra3. 3arpsa3HeHne atMochepsl (KUCIOTHBIC JT0XK/H, TAPHUKOBBIN 3 dekT) n 6oprda ¢ HUM.
[IpencraBuTenn ra3000pa3HbIX BEIIECTB: BOAOPO, KHCIOPOI, YIJICKUCIIbII ra3, aMMuak, 3TuiieH. VX monydenue, coOupaHue U paclio3HaBaHUE.
Kuoroe cocmosanue sewecmsa. Bona. Ilorpedienre Boabl B OBITY U Ha TPOU3BOACTBE. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.
MuHepaibHbIE BOJIBI, UX UCIIOJIB30BAHNE B CTOJIOBBIX M JICUSOHBIX LEISIX.
YKukue KprcTauibl U X IPUMEHEHHE.
Teepooe cocmosinue sewgecmea. AMop(hHbIC TBEPIbIC BEIIECTBA B IPUPOJIC U B KU3HHU YCIOBEKa, MX 3HAYCHUE U MPUMEHeHue. KpucTainueckoe cTpoeHHE BEIECTRA.
Jlucnepchule cucmemul. TloHsiTHE 0 MUCTIEpCHBIX cucTeMax. JlucnepcHas ¢a3a u qucnepcuonHas cpena. Kiaccudukamnms qucrepcHpIX CUCTEM B 3aBHCUMOCTH OT arperaTHOro
COCTOSIHHSI TUCTIEPCHOMN CpPeJIbl U IUCIIEPCHOHHOM (a3bl.
I'pybooucnepchvie cucmempl: IMYIILCUH, CYCIICH3UH, adPO30JIH.



ToHKOAUCTEPCHBIE CUCTEMBI: T€ITU U 30JIU.
CocTaB BelecTBa u cMeceil. BerectBa MOJEKyIIpHOTO M HEMOJIEKYIIAPHOTO CTPOSHHsI. 3aKOH MOCTOSIHCTBA COCTABa BEIIECTB.
[onsTre «I07s» 1 ee pa3HOBUIHOCTH: MAcCOBas (JIOJISI DIIEMEHTOB B COCTMHEHHH, I0JISI KOMIIOHEHTAa B CMECH — JIOJISI ITPUMecei, IO pACTBOPEHHOT'O BEIIECTBA B PACTBOPE) U
oObemHast. Jloyst BBIXOa MPOAYKTa PEaKIUU OT TEOPETUISCKH BO3MOYKHOTO.
Ipaxmuueckasn paboma Ne 1. [lomydenue, coOnpanne 1 pacrio3HaBaHUE Ta30B.

3nams: TOHITHE XUMUYECKOW CBSI3H, TEOPHIO XUMHUYECKOH CBS3H.

Ymemn:

HAa3b16aMb. BELIECTBA

onpeoeisims. TATl XAMUYECKOH CBSI3U B COSAMHEHUSX.

00bACHAMb: IPUPOY XMMUYCCKOU CBsI3H ( HOHHOM, KOBaJICHTHOMN, METAJLTHYCCKOH ).

npo8oOUms. CaMOCTOSTCIIBHBIM  TMOUCK  XMMHYECKOW  HH(GOpMAIMM €  UCIOJb30BAHUEM  Pa3jMUYHBIX  MCTOYHHMKOB; MPOBOIMTH XUMHYCCKHUE OMBITHI U

SKCHIEPUMEHTHI 10 MOMYYCHUIO M PACIO3HABAHUIO ra3000pa3HbIX BEMIECTB, OOpaIlasch ¢ XUMHUYCCKHMU PEAKTHBAMH H O0OPYAOBAaHHEM C COOJIOJICHUEM IMPaBUI TEXHUKH
0€e30I1aCHOCTH,

oghopmasime pe3yabTaThl IPAKTUIECKOTO UCCIIEIOBAHHUS.
UCHONB306aMb TIPUOOPETEHHBIC 3HAHUS U YMEHUSI B IPAKTUUECKOH JEATEIbHOCTH U TIOBCEIHEBHON JKU3HH.
Xumnueckue peakuum (18 yacon)
Peakiun, nnynye 6e3 N3MEHEHHUs COCTaBa BEIIECTB. AJUIOTPOITHUS U aJUIOTPOITHBIE BUIOU3MEHEeHNUs. [[pHUYMHBL alJIOTPONHY Ha IpUMepe MOAU(PHUKAIINN KUCIOPOAa,

yrieponaa u pocdopa.

Peakiuu, nnyniye ¢ ©3MEHEHHEM cOCTaBa BellecTB. Peakiun coeqMHEHNs, Pa3I0KeHus, 3aMeleHsI 1 OOMEHa B HEOPraHMYEeCKOM M OPraHMYECKON XUMHUK.  Peakiuu 5K30- U
sHII0TepMUYecKre. TemnoBoi 3PeKT XUMUIECKOW peakllni 1 TEPMOXUMHUYECKUE ypaBHEeHUs . Peakiuu ropeHus, Kak YacTHBIM CITydail 9K30TePMHUYCCKHX PEaKIINi.

CkopocTps XxuMu4eckoit peakiinu. CKOpoCcTh XMMUYECKON PEaKIIMU. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PeaKkIMK OT MIPUPOJIbI PEarupyIOINX BEeIIECTB, KOHIIEHTPAIIH,
TEMIIEPATYPHI,

Peakiuu romo- u reteporennsie. [lonstue o karanuse u karanuzatopax. PepMeHTH KaKk OMOJIOTHYECKHE KaTallu3aTophl, 0COOEHHOCTH UX (DYHKIIMOHMPOBAHHUSL.

OO6patumocTh XUMU4ecKknx peaknuii. HeoOpatumeie 1 oOpatumbie XuMudeckne peakini. COCTOSHIE XHMUYECKOT0 PABHOBECHS TSI OOPATHMbIX XUMHUYECKHX PEaKIIHH.
Crioco0nbI cMeleH!s] XUMUYEeCKOT0 paBHOBECHSI HA TIpUMepe CUHTe3a aMMuaka. [loHsTiHe 06 OCHOBHBIX HAYYHBIX MIPUHIIMIIAX TPOU3BO/ICTBA HAa IPUMEPE CHHTE3a aMMHaKa HITH
CEPHOM KUCIIOTHI.

Ponb Bosibl B XUMHUUECKO# peakiinu. VIcTHHHBIE pacTBOPHL. PacCTBOPHUMOCTH M KJTaCCH(HUKAIHS BEIECTB 110 3TOMY IPU3HAKY: PaCTBOPHUMBIE, MAIOPAaCTBOPUMBIE U
HEPacTBOPHUMBIE BEIIECTBA.

ONEKTPOIUTHI U HEITEKTPOJIUTHL. DIEKTPOIUTHYECKas Arccorranys. KucioTel, OCHOBaHHA U COJM ¢ TOYKU 3PEHUS TEOPUH IEKTPOIUTHUECKOHN TUCCOLUAIIH.

XUMHUUYECKHE CBOWCTBA BOJIBI: B3aMOJIEHCTBUE C METAJUIAMU, OCHOBHBIMH M KHCJIOTHBIMH OKCHIAMH, Pa3jIoKeHHE U 00pa3oBaHUe KPUCTALIOIUAPATOB. Peakuuu
TUIpaTalliy B OPraHU4eCKON XUMHUH.

I'uaponu3s oprannyeckux U HeopraHneckux coeauneHnid. HeoOpatumelii runponns. OOpaTUMBbIA THAPOIU3 COJIEH.

I'nnponns opraHn4ecknx COEAMHEHUH U €ro MPaKTUYeCKOe 3HaUeHUE TS TOTY4YEeHUs THIPOIM3HOIO CIUPTa U MblIa. bronoruueckas posib ruipoin3a B IaCTHYECKOM U
SHEPTreTHUECKOM OOMEHE BEIIECTB ¥ SHEPTUH B KIIETKE.



OKHUCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CTenenp okucienus. OnpeaereHne CTereHn OKUCIIeHHs Mo ¢popmyite coeanHenus. [loHsTue 006 OKUCTUTENBHO-
BOCCTaHOBHUTEJbHBIX peakusix. OKUCIEHNE U BOCCTAHOBJICHNE, OKUCIUTEIb U BOCCTAHOBUTEIIb.

OeKTponn3. DJIEKTPOIN3 KAaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MpoLecc. DIEKTPOIN3 PaciilaBOB M PacTBOPOB Ha mpumepe xnopuaa Hatpus. [Ipakruueckoe
MIPUMEHEHHUE IEKTPONIN3a. DIEKTPOIUTHUECKOE MONTYyUEHUE ATFOMUHUS.

3Hamp: OCHOBHbIE XMMUYCCKHUE IMOHSITHUS: 3JIEKTPOJMT, HEIEKTPOIUT, HIEKTPOIUTHYCCKAsT JUCCOLMALNS, OKUCIUTENIb, BOCCTAHOBUTEIb, OKUCIICHHE, BOCCTAHOBIICHHE,

TEMJIOBOM 3P (EKT peakyu, CKOPOCTh XUMUYECKOHN peaKkLuy, KaTajau3, XMMUIECKOEe PAaBHOBECHE.
Ymemos:

HA3b16amMb. BEIIECTBA 10 “TPUBUATBHON M MEXKIYHAPOTHON HOMEHKJIATYpE.

onpeodenamsb: XapakTep Cpelsl B BOAHBIX PACTBOPAX, OKUCINUTEINb, BOCCTAHOBUTEIIb.

00bsCHAMb: 3aBUCHIMOCTh CKOPOCTH XUMHUYECKHX PEAKIUK 1 MOJI0KECHUSI XUMHUYECKOTO PAaBHOBECHS OT PA3IHMYHBIX (PaKTOPOB.

npo6oOUMs. CAMOCTOSITETILHBI TOMCK XUMHYECKOH HWH(OpMalMM C HCIONB30BAHUEM Pa3iIMYHBIX HCTOYHUKOB.

UCHONb306aMb TIPUOOPETEHHBIE 3HAHUS U YMEHHSI B IPAKTUUECKOM AEATEIbHOCTH M MOBCEIHEBHON XHU3HU Ul OOBSICHEHUS! XUM. SIBJICHUH, IPOUCXOISIIINX B OBITY U Ha
MIPOM3BOJCTBE U IS SKOJIOTUYECKU TPAMOTHOTO MTOBEACHUS B OKPYKAIOLIEH Cpelie, a TAKKE JUIsl OLICHKH BIMSHUSA XHM. 3arPsA3HEHUS OKPY KAIOIIEH Cpebl Ha OPTaHU3M delloBeKa
U APYTHUE KUBbIE OPTraHU3MBI, 111 OXpaHbl OKPY’KAIOIIEH cpe/ibl OT MPOMBIIIJIEHHBIX OTXO/I0B.

BemecTBa 1 ux cBoiictBa (20 yacos).
Mertamiel. BzaumosieficTBre METAIIIOB ¢ HEMETaNIaMU (XJIOPOM, CEPOH B KHCIOPOoM). B3anMoelicTBIE MEMOYHBIX U MIEJIOYHO3EMENTBHBIX METAJUIOB C BOJOM.
ONEeKTPOXUMUYECKHH psiji HanpsKEeHUH MeTasioB. B3anMopaelicTBrue MeTaioB ¢ pacTBOpaMy KUCIIOT U colieil. AimtoMuHOTEpMHUA. B3anMonelicTBre HATPUS ¢ ITAHOJIOM U
(dheHosoMm.

Hemerannsl. CpaBHUTENbHAS XapaKTEepUCTUKA TAJIONEHOB KaK HanOoJIee TUITMYHBIX MIPeJCcTaBUTeNed HeMeTauioB. OKHCINTENbHbIE CBOWCTBA HEMETAJIOB (B3aMMO/ICHCTBHE C
MeTaJlJIaMH U BOJIOpo/ioM). BoccTaHOBUTENbHBIE CBOMCTBA HEMETAJIOB (B3aMMOIEHCTBIE C 00JIee 3TEKTPOOTPHUIIATENHHBIMI HEMETAIIJIAMH U CJIOKHBIMH BELIECTBAMU-
OKHUCIIUTENIAMH).

Kucnors! Heopranuueckue u opranndeckue. Knaccnpukanus kucyior. XMMHYECKHE CBOMCTBA KHCIIOT: B3aUMOJICHCTBUE ¢ METAIJIaMU, OKCUIAMH METaJUIOB, THAPOKCHAAMU
METAaJUIOB, COJISIMHU, criupTamH (peakuus srepudukanun). OcoOble CBOMCTBA a30THON U KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

OcHoBaHUsI HEOpraHWYecKue U oprannyeckre. OCHOBaHUS, UX KiaccupUKamusi. XMMHUUECKHE CBOWCTBA OCHOBAHWH: B3aMMOJICHCTBHE C KUCIIOTaMU, KUCIOTHBIMU OKCHUIaMHU
u consimu. PaznokeHue HepacTBOPUMBIX OCHOBaHHIM.

Conu. Knaccuguxanus coneii: cpenue, KUClble 1 OCHOBHbIE. XMMUYECKHE CBOMCTBA COJIEH: B3aMMOICHCTBUE C KUCIOTaMH, LIEJI0YaMH, METaJUIAMH U COJISIMHU.
[IpencraBuTenu coneii n MX 3HAYCHUE.

I'enernyeckast CBSI3b MEXKAY KIacCaMU HEOPTaHMYECKUX M OPTaHUYECKUX coequHeHN. [IoHATHE 0 TeHEeTHUECKOi CBSI3M U TeHETHYECKHX pAIax.
Ipaxmuueckas paboma Ne 2. Perenue sKkcriepUMEHTAIbHBIX 33724 HA HICHTU(HUKAIIMIO OPTaHUUECKUX M HEOPTaHMYECKUX COSTUHEHUM.

3namp:

sadcHetiuUe gelecmaa. CEpHas, COSIHAs, a30THAsA M YKCYCHAs KHUCJIOTa, MeJI0YH, aMMHAaK, OCHOBHBIE METAJIJIBI M CTUIABHI.

savicHetiuue NOHAMUA: BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS.

Ymemo:

HA3b16amb. BEIIECTBA 10 “TPUBHUAILHON M MEXKIYHAPOTHON HOMEHKJIATYpE.

onpedenams. TIPUHAIEKHOCTD BEIIECTB K PA3TUIHBIM KJIacCaM.



xapakmepuzoeams. 06HII/IC XUMHYCCKHE CBOMCTBA MCTAJIJIOB, HCMCTAJIJIOB, OCHOBHLIX KJIACCOB HCOPraHNMYCCKUX U OPraHNYCCKUX COCIUHCHUIA.
I’lpO(iO()qub.’ CaMOCTOSITECIIbHBIN ITOMCK XHUMHAYECKON I/IH(bOpMaLII/II/I C HCIIOJIB30BAaHUCM pa3JIMYHBIX HUCTOYHHUKOB, MNPOBOAHUTHL XHMUUYCCKUC OIIBITBI N

OKCIICPUMEHTBI 110 PaCIIO3HABAHUIO BaKHEHIITNX HCOPraHUYCCKUX U OPraHU4YCCKUX BEIICCTB, o6pan1aﬂc1, C XUMHUYCCKUMH PpCAKTUBaAMHU U 060py,I[OBaHI/ICM C CO6J'HOZ[GHI/ICM
MMpaBUJI TCXHUKHU 6C3OHaCHOCTI/I,

oopmasimy PE3yIBTAThl IPAKTUYECKOTO UCCIIEIOBAHUS;

UCHONB306aMb TIPUOOPETEHHbBIE 3HAHUS U YMEHUSI B IIPAKTUUECKOM AEATEIbHOCTH M INOBCEIHEBHOM XHU3HU Ul OOBSICHEHUS XUM. SIBJICHUH, IPOUCXOSIINX B OBITY U Ha
IIPOU3BOACTBE U JUIL SKOJIOTHYECKU TPAMOTHOTO [TOBEACHUS B OKPYKAIOILEH CPEJIE, a TAKKE ISl OLICHKHU BIUSHUSA XUM. 3arPA3HEHUS OKPYXKAIOILIEH Cpellbl HA OPraHu3M 4eJIOBEKa
U JPYTU€ )KUBbIE OPraHU3MBI, JUUIS1 OXPAHBI OKPYXKAIOLIEH CPebl OT IPOMBIIIIIEHHBIX OTXOI0B.

YyeOHO-TEeMATHYECCKUH IIJIAH

Haszpanue Kon-Bo Tembl IIpakT-e Kontp-¢
paszaena 4acoB paboThI paboTh
1.Ctpoenue aToma u 1.Atom - crokHas wactuna. [ITh Ha ypokax xumum.
IePHOIHYeCKHIIH 6u 2.CocTosiHHE DIEKTPOHOB B aTOME.
3axoH /[.U.

3. DnexkTpoHHbIE KOH(PUTYPALIH ATOMOB HJIEMEHTOB MaJIBIX M OOJIBIINX IIEPHUOJIOB.

4. BajieHTHBIE BO3MOYKHOCTH aTOMOB XUMHUYECKUX 3JIEMEHTOB

5.Ilepuonnueckuii 3aKOH U IIEPUOJIUYECKAsT CUCTEMa XUMUYecKuX ainemeHToB [I.1. Menneneena
6. [Tonoxenue BOIOPOIa B IEPUOANIECKON cucTeMe. JIaHTaHOUABI U aKTUHOMIBL.

MenaesieeBa

1,2. Xumudeckast cBs3b. Kpuctammueckue peneTky.
3.,4. KoBasnieHTHast 1 HOHHAS! XUMHYECKasl CBSA3b, MX XapaKTEePUCTUKU.
5. Meramuueckas U BOAOPOJHAsS CBSI3b.
2. Crpoenue 6.I'ubpuuzanus 3neKTpOHHBIX opOuTaneit. ['eomeTpust MOJIeKyI.
BeLIeCTBA 244 7,8. Teopust xumuueckoro cTpoeHus coenunenuit A.M. Bytneposa.
9,10. ITomumepsl.
11. T'a3000pa3zHOe COCTOSTHIE BEIIECTBA.
12. Ilpaktnyeckas padota Nel [lomyyenue, coOupanue 1 pacro3HaBaHUE ra3oB.
13. )Kugkoe cocTosHUE BEIIECTBA.
14. TBepmoe cOCTOSIHUE BEIIECTBA.
15,16. lucniepcHble CUCTEMBI U PaCTBOPBL.
17,18. CocraB BelecTBa U CMECEH.
19-22. Peiienue 3a1a4 Ha MACCOBYIO JIOJIIO BEILICCTBA, HA JIOJIIO BBIXO/1a MTPOAYKTA PEAKIIHH.
23. O6o01eHne 1 cucTeMaTu3alys 3HaHUH O CTPOeHHUH BelecTBa. [1oAroToBKa K KOHTPOJIBHON padoTe.




24. KontponbHas pabota o teme: «Ctpoenue atroma. CTpoeHHE BEIIECTBa

3. XuMHUYecKHe
peakuun

184

1. Knmaccudukarust XuMiUdecknx peaxiui. Peaknnu, uaymie 6e3 n3MeHeHHs COCTaBa BEIIeCTBa.
2. Kimaccudukariysi XuMUUecKuX peakiuil. Peaknuu, uaynme ¢ 13MEHEHUEM COCTaBa BEIIECTBA.
3,4TemnoBoli 3pPeKT XUMUUECKOH peakiuu

5,6. CkopocTh XUMUYeCKOH peakmmn. Karamus.

7. O6paTEMOCTh XMMHYECKUX PeakInid. XUMHUIECKOEe paBHOBECHE.

8. PoJib BO/IbI B XUMHUECKOM PEAKIUH.

9,10. DnexTponuTHIecKas JUCCOIHAIIHS.

11,12. 'maponu3 opraHMYeCKUX U HEOPTaHUIECKHUX BEIECTB.

13,14, OxucnuTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUH.

15,16. DnekTponus.

17. O6o06menne Marepuana, MOATOTOBKAa K KOHTPOJIBHOH paboTe.

18 . KontpospHas paboTta 1o TeMe: « XUMUYCCKHE PEaKIIHIDy

4. BemecrBa U UX
CBOJicTBa

204

1.Knaccudukanus BemecTs.

2. Mertamnbl. CTpoeHUE U CBOICTBA.

3. Koppo3us metamios.

4. CriocoOBbI IOJIyUEHHUS] METAJIOB.

5,6. HemeTasinl.

7. OKCHIEBL.

8,9. KucnoTel Heopranndeckue U Opranndeckue.
10,11. OcHoBaHMS HEOPTaHUYECKHE U OPTaHUYECKHE.
12. Comm.

13. AMdorepHbIe COeTUHEHHS.

14,15. I'enetndeckast CBA3b MEXKIY KJacCaMU HEOPTaHMYECKUX M OPTaHMYECKUX COCTUHEHHHN.

16. Ilpaktndeckas padota Ne2 PemieHne sKCiepMMEHTAIbHBIX 33/1a4 HAa MICHTU(PHUKALNIO OPTaHUYECKUX H

HEOPraHMYeCKHUX BEIIECTB.

17. O6001IeHNE U cHCTEMaTH3AIHs MaTepraia, IOAr0TOBKa K KOHTPOJIBHOM padoTe.
18. KonrponbHas paboTta 1o Teme: «BerecTBa, nx cBOicTBa»

19,20. O60061meHne MaTepraia 3a Kypc 00IIeil XUMHH.

Hroro

68 yacos




KasennapHo- remaTu4yeckuii nJiaH

No Hdara Tema ypoka H3yuaemble BONPOCHI, 0CHOBHbIE MOHATHSA Tun JKCIepUMeEHT, /3
ypoka ypoka o0opynoBaHHe, peaAKTHBBI
n/n
CrpoeHue aToMa u nnepuognyeckuii 3axon .M. Menjeneesa (64)
1 1. Atom - cnoxHast 9actuma. | SIapo: MPOTOHBI M HEHTPOHBI. DIEKTPOHBL. XUMWYSCKAN SJICMEHT. KOMO-HBII ICX5 § 1,ynpl-4
IITH Ha ypokax XUMHUH. M3oTonsl. DnekTpoHHas 0001M09Ka. DHEPreTHISCKUI YPOBEHB.
CrpyKTypHasi, JIeKTpOHHAsL, dJIeKTpoHOrpadrdeckas hopMyIThl
crpoenust aroma. I1Th Ha ypokax xumuu.
2 2. CocTOsIHHE 3JIEKTPOHOB B | DJIEKTPOHHOE 00JI1aK0, JJICKTPOHHAs OpOUTaNIb. DHEPreTHUCCKHE KOMO-HBII ICX5 §2
aTome YPOBHH U TTOAYPOBHH. MaKCHMaIbHOE YUCIIO 3JIEKTPOHOB Ha
NOAYPOBHAX U YPOBHAX. OCHOBHBIE IpaBu1ja 3all0JIHCHUA
QJIEKTPOHAMH JHEPIeTHYECKUX YPOBHEH.
3 3. DAeKTpOHHbBIE Oco6eHHOCTH CTPOCHHS AIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB 3- | KOMO-HBIH [CX5 §3, yop.3
KOH(UTypalnuy aTOMOB 0, 4-T0 U 5-TO MEPUOJIOB .
AJIEMEHTOB MaJIbIX U [Moustue 06 s-, p -, d —opbuTansx .
60JBIINX TEPHOIOB. ITonoxeHnue BOJOPOa B HEPUOTUUECKON CHCTEME.
4 4. BaneHTHBIE BOBMOXHOCTH | BaneHTHOCTh. BaneHTHbIE 37IeKTpOHBI. BaieHTHBIE BO3MOKHOCTH KOMO-HBII TICXD §3, ynp2,.5,6
aTOMOB XMMHUYECKHX aTOMOB XMMHUYECKHX JIEMEHTOB, 00YCIOBICHHBIE YUCIIOM
3JIEMEHTOB HecITapeHHBIX WIeKTpoHOB. CreneHs okuciaenus. OnpeneneHne
BAJICHTHOCTH U CTETICHH OKHCIICHHMSI.
5 5.Ilepuoguueckuii 3aK0H U Uctopus otkpeitus u popmyrpoBkn [13. KOMO-HBII MCXo5 §5
HepHoInIecKas CHCTEMa I1C xuMuveckux 31eMeHToB - rpaduueckoe orodpaxenue I13.
XMMHUYECKHX JIEMEHTOB @duzndecKuii CMBICT HOPSIKOBOTO HOMEpa 3JIEMEHTa, HoMepa IepHoia
J.W. Mengeneena 1 HOMEpa TPYIIIbIL.
IIpryunHbBI UI3MEHEHHS CBOMCTB AJIEMEHTOB B MEPUOJIaX U Ipynmax
(TJTaBHBIX TTOATPYTIAX).
3navenne [13 u [1C ans pa3BUTHS HAYKU ¥ TOHUMAHUS XUMHUYECKOM
KapTHUHBI MUpa.
6 6. ITonoxenne BogoOpoaa B [Tonmoxerne Boopoa B mepruoudeckoi cucreme. CpaBHEHNE KOMO-HBII IICX2 KOHCIIEKT
NEPUOANUYECKON CUCTEME. cTpoeHus atoma Bojgoposa ¢ aementamu | A u VIIA rpymm.
JlanTanonap! n akTuHOMIBL. | OCOOEHHOCTH CTPOEHUSI aTOMOB JIAHTAHOM/IOB M aKTHHOUJIOB.
Crpoenue BeuiecTBa (244)
7,8 1,2.Xumudgeckast CBsI3b. XuMudeckas CBsI3b, BUJbl XMMUUECKOH CBSI3U: G- , T- CBSI3b; KOMO-HBIH Tabnuua «XuMuueckas §6, KOHCIIEKT,
Kpucrannuyeckue pemerku. | oJWHapHas, JBOMHAs, TPOWHAS; KOBAJEHTHAs, HOHHAs, METaJUIMUECKas, CBSI3bY, 3ar0JIHUTD
BOJOpOOHAS. MOJCIN KPpUCTAJUTNICCKUX Ta6m/1uy B
peleToK TETpaju.




CriocoObl 00pa30BaHUs XUMHYCCKOM CBSI3U: 0000IICCTBICHUE
9JIEKTPOHHBIX 00JIAKOB, TOHOPHO-AKIICITOPHBIH, SJICKTPOCTATHYCCKOE
nputshkeHue. EnuHas mpupoa XUMHICCKIX CBSI3CH.
Kpucranmuueckas pemierka. THIBI KPUCTAUTHIECKUX PEIISTOK:
ATOMHAsI, MOJICKYJISIpHAsI, HOHHASI, METAJUTMYIECKasl.

9,10 3,4. KoBaeHTHas 1 HOHHAs | DJEKTPOOTPHUIATENBEHOCTE. [loMsipHas M HEMOJsApHAs KOBAaJICHTHBIC KOMO-HBII tabimia «XuMudeckas cBs3b» | §6, ynp. 4,5
XUMHYECKas CBS3b, NX cBsa3U. [ToNApHOCTD CBA3H U MONAPHOCTh MOJIEKYJIBI. MEXaHU3MBI KOHCIICKT
XapaKTEPUCTHKH. 00pa3zoBaHus KOBAJICHTHOH CBsA3U. MOJIEKYIISIpHBIE U aTOMHBIC
KpHUCTauueckue pemeTkd. CBONCTBA BEIIECTB C ’TUMU TUIAMH
KpHCTaJUTMYecKHX penteTok. Katnons! 1 annonsl. Kitaccngukanms
noHoB. VloHHBIE KpHucTamInueckue pemeTky. CBoiicTBa BEIIECTB ¢
STHM THIIOM KPUCTAJUIMYECKHUX PEIICTOK.
11 5. Merannuueckas u MerTaindeckas XuMuueckas cBsizb. OCOOCHHOCTH CTPOCHHUS aTOMOB KOMO-HBIH TaOMUIBl «XUMHIECKast §6, ymp.6
BOJIOPOZIHASI CBSI3b. MeTa/uIoB. MeTayuindyeckas XMMU4ecKas CBsI3b M MeTaJUIn4decKas KpHc- cBs13by», «CrupTh», «benkny
Tajnueckas pemerka. CBOHCTBA BEIIECTB C STHUM THUIIOM CBSI3H.
BonoponHas xumMuyeckas CBA3b. MexXMOJIEKyJIApHas U
BHYTPHMOJIEKYIISIPHAsl BOJOPOIHAS CBA3b. 3HAUEHUE BOAOPOIHON
CBSI3HU JUISl OPTaHM3aIMU CTPYKTYp OHONOINMEPOB.
12 6.I'ubpuamzanus I'eoMeTpuro MOJIEKyJT BaXHEUIIMX COEIMHEHUI: BO/IbI, aMMHaKa, KOMO-HBII tabnuupl «CTpoeHue §7, ynp.1,3
3JIEKTPOHHBIX OpOHUTaNeH. AJIKaHOB, AJIKEHOB, AJIKNHOB MeTaHa», «CTpoeHHe
I'eomerpust MOeKy STUICHA»
13,14 7,8. Teopust XUMHUYECKOTO Ocuonble nonoxxkeHus TXC byrneposa. M3omepust. 3HaueHUE TCOPUH | KOMO-HBIH §9, ymp.1,5
CTpOeHUs coenHeHnd A.M. | XMMHYECKOro CTPOEHUsI OPraHUYECKUX coeqnHeHuil byTieposa B
Byrneposa COBPEMCHHOW OPTaHUYECKON U OOIIEeH XIUMHUU.
OcHoBable HanpaBieHus pa3putus TXC. JlnanekTnaecKue OCHOBBI
obmrHoCcTH 3aKk0Ha epuoanuHocT MenneneeBa n TXC byrieposa
15,16 9,10. ITonumepsl. [Tomumepsl. [ImacTMacchl: TEPMOIUIACTHI M PEAKTOIIACTHI, UX KOMO-HBII KOJUIEKI[IH TIJIACTMACC H §10, moaroro-
IPeACTaBUTEIH U IPUMEHEHHE. BonokHa: npupoassie (pacTUTENbHbIE BOJIOKOH. BUTb coo0me-
1 )KHBOTHBIE) M XMMUYECKHE (MCKYCCTBEHHBIC M CHHTETHUECKHUE), UX Hus
MPEICTABUTENN U IPUMEHEHHUE. 0 rasax
17 11. T'a3000pa3Hoe cOCTOsSIHUE | ATperaTHble COCTOSTHHS BeliecTBa. ['a3000pa3HOe COCTOSTHUE BEIECTB KOMO-HBIH KOHCIIEKT,
BEIIIECTBA. a. Tpu arperatHbIx cocTosiHUS BO/ibI. OCOOCHHOCTH CTPOCHUS Ta30B. HOJIr0TO-
MosipHBIi 00BeM Ta3000pa3HbIX BenecTs. [IpuMepbl ra3000pa3HbIX BUTBCA K
MIPUPOJHBIX CMECEH: BO3yX, IPUPOJHBII ra3. 3arpsisHeHue TpaxT. pad.
aTMoc(epsl (KHCIOTHBIE JTOXKH, TTApHUKOBBIH 3 dekT) u 6oppda ¢ Nel, crp.350

HHUM. HpC,Z[CTaBI/ITCJ'II/I Fa3006paSHLIX BELIECTB: BOJAO poOd, KUCIOPOA,
yFHGKI/ICHHﬁ ra3, aMMHuakK, 5THJICH. Hx MOJIy4eHHe, CO6I/IpaHI/Ie u
pacCro3HaBaHUEC.




18 12. TlpakTryeckas pabora Nel MPAKTHKYM uacTpyKuwst no I1TH, MOATOTO-BUTH
[onyuenue, cobupanue 1 pacro3HaBaHKUE ra3os. HHCTPYKIUH I10 BBIIOJHCHUIO | COOOIICHHe
paboThI. 0 KUJIKHX
000pyOBaHUE U PEAKTHBEI KpHUcTamuiax
COIJIACHO OIBITAM
19 13. JKunkoe cocrostane Kunkoe cocrosame BemecTBa. Boma. [loTpebinerne Boas! B OBITY U Ha KOMO-HBIN BOJIa, PaCTBOPEI KOHCIIEKT,
BEIIIECTBA. TIPOU3BOJICTBE. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ yCTPaHEHHS. HO/ArOTO-BUTH
MuHnepasHbIe BOIBI, HX HCIOJIH30BAHNE B CTOJIOBHIX U JICUCOHBIX coolenus
LeJx. 0 TBEPAOM
JKunkue KpuCTaIIBl ¥ UX IPUMEHEHUE. COCTOsHHH
BEIIECTBA, O
KpHCTaJLIax
20 14. TBepmoe cocTosTHIE TBepmoe cocTosiHME BemecTBa. AMOp(HBIE TBEpIbIC BEIIECTBA B KOMO-HBII pa3INYHbIC TBEp/IbIC KOHCIIEKT
BCIIICCTBA. MIPUPOJIE U B )KU3HU UEJIOBEKA, UX 3HAUYeHHE U puMeHeHue. Kpuc- BCIICCTBA , MUHEPAJIBI,
TaJNIMYECKOE CTPOCHUE BEIECTBA. TOPHBIC MOPOABI
21,22 15,16. ducnepcHbie [MonsiTre o qucnepcHbIX cucremax. JucnepcHast ¢asza u nucrepcu- KOMO-HBII J. JlucriepcHbIE CHCTEMBI §8, 3aKOHUYHTH
CHCTEMBI U PacTBOPBI. onHas cpeza. Knaccudukarys AucnepcHbIX CUCTEM B 3aBUCHMOCTH OT cXeMy B
arperaTHoOro COCTOSIHHUS TUCTIEPCHOM CPebl U TUCIIEPCHOHHON (ha3bl. TeTpaau
I'pyboaucniepcHble CHCTEMBL: AIMYJIBCUH, CYCIICH3UH, a3PO30IIH.
ToHKOAUCTIEPCHBIE CHCTEMBI: TEJIN U 30JIH.
PacTBOpEI, HX KIaccupuKams.
23,24 17,18. CocraB BelecTBa 1 BemecTBa MOJIEKYJIIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH KOMO-HBII pacueTHble HOPMYIIBI KOHCIIEKT,
cMecei. ITOCTOSTHCTBA COCTaBa BEIIIECTB. BBIYYHUTh
[HonsiTHe «10151» U ee Pa3HOBUAHOCTH: MAacCOBas, 10JIsI SJIEMEHTOB B pacueTHbIC
COEIMHEHUH, J10JI1 KOMIIOHEHTa B CMECH, JI0JIsI IPUMECEH, oS opmyisr
pacCTBOPEHHOT'O BEIIECTBA B pacTBOpe, 00BEMHAs JTOJIS.
25-28 19-22. Pemenne 3ana4y Ha QITOPHUTM pEIICHUS 3a/1a9 Ha MAacCCOBYIO JIOJIO M Ha JIOJIFO BBIXOAA YpOK pCIICHUs | alrOpHUTM, KapTOYKU ¢ | pewnrts
MaCCOBYIO JIOJIIO BEILIECTBA, IMPOAYKTA PEaKIUH OT TECOPECTUICCKH BO3MOXKHOI'O, IIPUMCHCHHUEC 3a1a4 3aa9aMu 3aaaqy no
Ha JOJIK0 BBIXOAA IPOJaYKTa pacueTHHIX GOPMYNIT U MaTEeMAaTHYECKHE PacUeTHl. KapTo4ke
peaxmuu.
29 23. O0o00meHue u - IOBTOPEHHE OCHOBHBIX TTOJIOKEHUIT M0 pa3einy U TeMaM. MOBTOPEHUE KapTOYKH C 3aJaHUSIMH HOJIrOTO-
CUCTEMaTH3anus 3HAaHUH O 3HaHUH u BUTHCS K
CTPOCHMH BELIECTBA. oTpaboTka KOHTP. pabore
INoaroroBka Kk KOHTPOIBHOU YMEHHH
pabore
30 24. KonrpombHas pabora 1o teme: «Ctpoenne aroma. CTpoeHHe BenecTBa KOHTPOJIb U yUeT 3HaHUI




Xumudeckue peaknuu (184)

31 1. Knaccudukamnms AJIOTPONHS U aJUIOTPOITHEIC BUAOM3MEHEHNUS. [IpIIuHbI aJUTOTPOTTHN | KOMO-HBIH §11
XUMHYECKHX PEaKIUH. Ha npuMepe MoauduKanuii kucinoposa, yriaepoaa u ¢pocgopa. O30H,
Peaxkiuu, naymme 6e3 €ro OMOJIOrnYecKas poJb.
U3MEHEHHUs COCTaBa Wzomepusanusa. M3oMeps! u uzomepus.
BEIIIECTBA.
32 2. Knaccugukarms Peaxuuu coenvHeHus1, pa3oKeHus1, 3aMelIeHus 1 0OMeHa B KOMO-HEBII . Peakmuu coenuueHus, §11,
XMMHMYECKHUX PEaKIIMM. HEOPraHU4YEeCKOM U OpraHu4ecKod XuMuM. Peakunu 3K30- U 3H- 3aMelleHus, oOMeHa. 3aIl0JIHUTh
Peaknuu, naymue ¢ notepmuaeckue. TermoBoi 3 dexT XuMuuecKkoit peakuuu n Tabnuiy B
W3MEHEHUEM COCTaBa TEPMOXUMHUYECKHAE YPABHEHU. TeTpaau
BEIIECTBA.
33,34 3,4TemnoBoit 23pPext Tenmora oOpa3zoBanus BemecTBa. TemnoBoil 3G peKT peaknun. 3aKoH KOMO-HBII KapTOYKH C 33/la4aMH §12, ynp.1-4
XUMHYECKON peaKy I'ecca. Tepmoxumuyeckue ypaBHeHHs. Peakuun ropeHus, kak 4acTHBII
ciay4ail 9K30TEpMUUECKHUX PEAKIIHIM.
Pemenne 3amad Ha TeruIoBOH 3P deKT.
35,36 5,6. CKOpOCTb XUMUYECKON CkopocTb XUMHUYECKOH peakuuu. CKOPOCTh XUMUYECKON peaKUu. KOMO-HBII J. ®aKTophl, BIUSIOMINE HA §13,ynp. 6,8,9
peaxrmu. Karanus. 3aBHCHUMOCTh CKOPOCTH XMMUYECKOH peakiuy OT IPUPOJIBI pearu- CKOPOCTh peaKln1
PYIOILINX BEIIECTB, KOHIEHTPAINH, TEMIIEPATYyPHI, IJIOIIA TN
MTOBEPXHOCTH COMPUKOCHOBEHMS U KaTaju3aTopa. Peakuuu romo- u
rereporeHHslie. [loHaTHE 0 KaTanu3e u KaTanu3zaTopax. @epMeHTHI Kak
OMOJIOrMYeCKUE KaTaJIU3aTOPbl, 0COOEHHOCTH MX (DYHKIIMOHUPOBAHHSI.
37 7. O6paTuMoCTh OOpaTuMOCTh  XMMHYECKUX  pEaKIui. KOMO-HBII J1. Peakiun nonHoro oobmena | §14,ynp.3
XUMHYECKHX PEaKIHil. Heobparumsbie 1 oOpaTuMble XuMuueckue pe akuui. CocTosHAe C BBIJIC/ICHHEM Ta3a,
XuMHuecKkoe paBHOBECHE. XMMHUYECKOTO PABHOBECHS JJIsI OOPaTUMBIX XUMHUYECKHX PEAKIIHH. BBITIAJICHUECM OCaJIKa,
CriocoObI cMeIIeHUsI XUMHYECKOT0 paBHOBECHS Ha TIPUMEpEe CHHTE3a HEHTpaTH3aLIH
amMuaka. IloHsiTHe 00 OCHOBHBIX HAyYHBIX MPHUHIMIIAX
IIPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMUAKA MM CEPHOH KHUCIIOTBHIL.
38 8. Poub Bozpl B xumudeckoil | Poib BoJbl B XMMHUUECKO# peakuuu. MIcTHHHBIE pacTBOPEI. KOMO-HBIH . HeiictBus unaukaropos Ha | §15, ynp.4,6
peaxuuu. PacTtBOopuMOCTh M Ki1accu(UKanus BEMIECTB 110 3TOMY NPU3HAKY: pac- PacTBOPHI ATEKTPOIHTOB:
TBOPHMbIE, MaJIOPACTBOPUMbIE M HEPACTBOPUMBIE BELIECTRA. KHCJIOT, OCHOBAHHUIi, COJICH.
XuUMHUUYECKHUE CBOMCTBA BOJIBI: B3aMMOACHCTBHE C METAJIAMHU,
OCHOBHBIMH W KUCJIIOTHBIMH OKCHIAMH, Pa3JIOKEeHHE U 00pa3oBaHue
KPHUCTAJUIOTHIPATOB. Peaknnu ruipaTtaini B OpraHn4aecKOi XHMHAH.
39,40 9,10. DiekTpoNuTHYECKAs DJIEKTPOJUTHI U HEIJIEKTPOIUTHI. DICKTPOTUTHYCCKAS TUCCOIMAIIHUSL. KOMO-HBII . Nuaukaropsl u cpena §15, ynp.8-11

Jucconuanus.

KI/ICJ'[OTI)I, OCHOBAHHUA M COJIM C TOUYKH 3PECHUA TCOPUUN
AJIEKTpoNUTHYEeCKOr aucconuanuu. PHUO.
Juccoumanus BoJibl, BOAOPOIHBINA MMOKA3aTEb.

pacTBopa.
PUO
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41,42 11,12. 'mpponus I'uaponu3 opraHMuecKUX U HEOPraHUYECKUX COSTUHEHUI. KOMO-HBIN . Tuaponus pa3smuIHbIX §16, ymp.1,3-
OPraHUYeCcKuX U HeoOparumslii ruaponns. O0paTuMblil THAPOIU3 COJIEH. COJICH. 6
HEOPraHMYECKUX BEILECTB. I'uaponu3 opraHUueCKUX COSUHEHUM U ero MpakTUYecKoe 3HaUCHHe

TS TIOTY9EHHSI THAPOIM3HOTO CIIMPTA U MblIa. brosormyeckas poib
THAPOJIN3a B IITACTHIECKOM U SHEPTETHIECKOM OOMEHE BEIIIECTB U
SHEPTHH B KJICTKE.

43,44 13,14. OxuciIuTENBHO- OKHCIUTETFHO-BOCCTAHOBUTENbHBIE peakiii. CTelleHb OKUCICHNUS. KOMO-HBIN I1. Peaxiyu 3aMeeHus 1 §11,
BOCCTaHOBUTEIbHBIE OmpeneneHue CTENICHN OKUCIIEHNs 110 hopmyrne coenuaeHus. [lorsaTure TOPCHHUSL. COCTaBUTb
peakuuu. 00 OKHCIIHUTETbHO-BOCCTAHOBUTENBHBIX peakmsix. OKHUCICHUE H SJICKTP.

BOCCTaHOBJICHUE, OKUCIIUTEIb U BOCCTAHOBUTEID. OanaHc Juist
OBP B
TeTpaau
45,46 15,16. DnexTponms. DneKTponm3. DICKTPOIU3 KaK OKUCIUTEIHHO-BOCCTAHOBUTEIEHBIN KOMO-HBII KOHCIICKT,
npomecc. DIEKTPOIN3 PACIIaBOB M PACTBOPOB Ha MpUMEpPE XIOpuaa crp.217-219,
Harpus. [IpakTHueckoe MpuMeHEHHE IEKTPOIN3a. DIeK- ynp.23-27,
TPOJIMTUYECKOE MOJTyYCHHE ATTFOMUHUS. crp.225

47 17. O6o0menne mareprana, | - HOBTOPEHHE OCHOBHBIX ITOJIOKECHUH MO pa3Aeiny U TEMaM. TTOBTOPEHUE KapTOYKH C 3aJaHUSIMH HOJIrOTO-
MOATOTOBKA K KOHTPOJBHOU 3HaHUH BHUTBCS K
pabote otpaboTka KOHTp. paboTe

YMEHUH
48 18 . KonrposnbHas padoTa 10 TeMe: «XUMHUCCKUE PCaKIIHm) KOHTPOJIb U y4eT 3HAaHUI
BemecTBa u ux cBoiicra (204)
49 1. Kiaccugukanus Bemects. | IIpoctbie u cioxHbie BetnecTBa. OKCH/IbI, TUAPOKCHIbI (OCHOBaHMS, KOMO-HBI §17,
KHCJIOPOICOICPIKAIIUE KHCIOThI, aM()OTepHBIC THIPOKCHUIBI)., ymp. 3,4
KHCJIOTBI, OCHOBAHHUSI, COJIH.
YrneBonopoasl, ux kinaccudukaryst. Msomepust. 'omomnorus.
[TpousBosHBIE YIIIEBOJOPOIOB: TAOTCHAIKAHBI, CITUPTHI, (PEHOIIB,
QJIB/IETUABI U KETOHBI, KApOOHOBBIE KUCIIOTHI, TPOCTHIE U CIIOKHBIC
s¢upsl, HuTpocoennHeHus, aMuHbI, aMHHOKHCIIOTHI
50 2. Metannsl. CTpoeHue u Mertamnbl. CTpoeHHEe aTOMOB U IPOCTHIX BemlecTB. dusnueckue KOMO-HBIH KOJUICKIINSI METAJJIOB U §18, ynp.2,4,
CBOMCTBA. cBoiicTBa. XUMHUECKUE CBOICTBA. B3aumozelicTBue MeTaLIoB ¢ He- CILJIaBOB. 13/1,3
MeTajulaMu (XJIOpOM, Cepoil B KUCIopo1oM). B3aumonefictre H. T'openne MarHusi.
IIETOYHBIX H [IEJI0YHO3EMEbHBIX METAIIOB C BOJIOMH. Bsanmoneiicteue
OIEeKTPOXUMUYIECKUN P HAIPsDKCHUH MeTauioB. B3anmoneiicteue HATPHSA C BOJIOM.
METAJIJIOB C pacTBOpaMU KHUCJIOT U coJield. BzaumopeiictBue Hatpus ¢
ATAHOJIOM U ()EHOJIOM.
51 3. Koppo3usi MeTayuios. Koppo3us: npuanHbl, MEXaHU3MBI IPOTEKAHUS, CIIOCOOBI KOMO-HBII §18, ymp 20

MPEOTBPAILICHHUS.
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52 4. Cnoco0bl osydeHus Cnoco0bl oy4eHHs METAJUIOB: ITUPO-, METAJJIO-, THUIPO- U KOMO-HBIN §18, ympl2
METaJUIOB. ANEKTPOMETAIUTYPIHs. KOHCIIEKT
53,54 5,6. Hemeramisr. Hewmerammsl. CTpoeHue aToMOB, (pU3HYCCKUE CBOMCTRA. KOMO-HBII docdop, cepa §19, ynp.9/1
CpaBHHTeNbHAS XapaKTEePUCTHKA I'aJJOT€HOB KaK HanOoJjee THITMYHBIX
npeAcTaBuTeNneH HeMeTamioB. OKHUCIUTENbHBIE CBOWCTBA HEMETAIIOB
(B3aMMOZEHCTBHE C METAJUIaMH U BOJIOPOAOoM). BoccTanoBHTEIBHBIE
CBOMCTBA HEMETAJUIOB (B3aMMOICHCTBHE C 0OJIEE AIEKTPOOTP-MHU
HEMETAJUIaMH ¥ CJIOKHBIMHU BEIIECTBAMHU-OKUCIHTEISIMH).
55 7. OKcupl. CrpoeHne, HOMCHKIIATYpa KIIacCH(UKANNsI U CBOMCTBAa OKCHIOB. KOMO-HBII KOHCIIEKT,
Baxneiimme npeacTaBUTeNN 3TOTO Kilacca 3a/iaHue B
TeTpaan
56,57 8,9. Kucnotsl KucnoTsl Heopranndeckue u opranndeckue. Kimaccudukamms Kucior. KOMO-HBII J1. CBoiicTBa KHCIIOT Ha §20, ynp.1,4,5
HEOpraHU4YeCcKue U XuMHUYECKUE CBOIICTBA KUCIIOT: B3aUMOJIEIICTBIE ¢ METaJUIaMU, HpHMepe COJISTHON KUCITIOTHI U
OpraHu4yecKue. OKCUJAMH METAJIJIOB, TUAPOKCUIAMU METAIUIOB, COJIIMU, CIIMPTAMU YKCYCHOHU KHCIIOT.
(peakrust sTepudukamnmu). OcoObie CBOUCTBA a30THOM U
KOHLCHTPUPOBAHHON CEPHON KHCIIOTHI.
58,59 10,11. OcHoBauus OcHoBaHus HeopraHUueckue u oprannyeckue. OCHOBaHUs, UX KOMO-HBII J1.CBoiicTBa OCHOBaHHUI Ha §21, ynp.1,2
HEOPraHMYECKHE U knaccudukanys. XuMHIECKHEe CBOWCTBA OCHOBaHMI: B3aNMOAEHCTBHE HpUMepe ruIPOKCHIa HATpust
OpraHuvecKue. C KHCJIOTaMH, KUCJIOTHBIMU OKCHJIaMHU | CONsIMU. Pazioskenne
HEepacTBOPHMBIX OCHOBAHHH.
60 12. Conu. Comu. Knaccuukamus coueil: cpefHue, KACIbIe 1 OCHOBHEIE. KOMO-HBII J1. KayecTBeHHbIC peakMi HA | KOHCHEKT,
XUMHYECKHE CBOMCTBA COJIEH: B3aUMOJIEHCTBUE C KHUCIOTAMH, HOHBI. 3ajaHue B
IIeI09aMHt, MeTaJllaMu 1 coJisiMu. [pencraBurenu coneit n ux TeTpaH.
3HaueHHe. XJIOPUI HaTpusl, KapOoHAT Kaiblus, GhochaT KaabLus
CpeIHHE COJM); TUAPOKApOOHATHI HATPUS U aMMOHUS (KHUCIIBIE COJIN);
ruapokcokapbonat meau (II) -mamaxut (OCHOBHAs COJb).
KauecTBeHHbIE peaky Ha XJIOpU/-, CyiIbdaT-, 1 KapOOHAT-aHUOHBI,
KaTHOH aMMOHMs, KaTHoHBI xxernesa (I1) u (I1I).
61 13. Am¢otepHubie AMGOTEPHOCTh OKCHIIOB U THAPOKCUIIOB MIEPEXOIHBIX METAIIIIOB U J1. Ilonmydenue u cBoiicTBa §22, ymp..3
COEJIHEHMUSL. QIIOMUHMS: B3aMMOJAEHCTBHE C KHUCIOTaMH U LIEI0YaMH. THAPOKCH/IA ATFOMHUHHUSL
AMQOTEpHOCTP AMUHOKHCIIOT, 00pa30BaHKE MENTHIIOB
62,63 14,15. I'enetnyeckas cBsI3b I'eneTnueckast cBA3b MEXy KJIaCCAMU HEOPTaHUYECKUX U OpraHH4ec- KOMO-HBIH §22,
MeXIy KIaccaMu KHUX coeluHeHul. [IoHATHe 0 reHeTUYEeCKOH CBS3H U T€HETHYECKHUX ymp..1/6,x,
HEOPraHUYECKUX U psanax. ['enetnueckuii ps Metamia. ['eHeTHuecKuil ps HeMeTaa. 2/a,B
OpraHnveckux coequHeHnid. | OcoOEHHOCTH FeHEeTHYECKOTO psiia B OPraHMYECKON XUMHH. HOAT. K IIp.
pab. Ne2
64 16. ITpaxtudeckas pabora Ne2 MIPAKTHKYM uHcrpykuus 1o I1Th,

Pemenue OKCIICPUMEHTAJIBHBIX 3a/1a4 Ha I/I}ICHTI/I(bI/IKaI_H/IIO OPraHNYC€CKUX U HECOPraHNICCKUX BCIIECTB.

HHCTPYKIIUH I10 BBITIOIHEHHUIO
paboThlL.
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000pyIOBaHHE ¥ PEAKTHUBBI
COTJIACHO OTIBITAM

65 17. O600wmenne n - IOBTOPEHHE OCHOBHBIX ITOJIOKEHUH MO pa3aeiry HO/JTOTOB.
CHCTEMAaTH3aIHs MaTepHara, K KOHTp. pabote.
MO/ArOTOBKA K KOHTPOJIBHO
pabore.

66 18. KonrponbHas pabota no teme: «BelecTsa, HX CBOWCTBaY KOHTPOJIb M Y4eT 3HAHHH

67,68 19,20. O6001menne MaTepraia 3a Kypc o0meld XuMuu. KOPPEKLUs 3HAaHUH

Hroro — 68 yacos
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TpeOoBaHMs K YPOBHIO OJATOTOBKHU M0 XMMHUM BBINIYCKHUKOB Cpe/Hei (IM0JTHOM) IKO0JIbI
KonkpeTnsie TpeboBaHus K YPOBHIO MOJATOTOBKH BBHIITYCKHHUKOB OMNPEIEIICHBI B COACPKAHUH MTPOTPAMMBI.

Ilpeomemmno-unghopmayuonnas cocmasnarouwian 00pa308aHHOCHU:
3HATh/HA3BLIBATH
®  gavicHeluiue XumMuuecKue nOHAMuUA: BEIeCTBO, XUMUYECKHUM 3JIEMEHT, aTOM, MOJICKYJIa, aTOMHAsI K MOJICKYJIIpHAast Macca, MOH, aJlIOTPOIIHSI, U30TOIIbI,
XUMHUYECKad CBA3b, JJICKTPOOTPULATCIIBHOCTb, BAJICHTHOCTD, BAJICHTHOCTD, CTCIICHb OKUCJICHWA, MOJIb, MOJIIpHAsA Macca, MOHHpHLIﬁ O6’béM, BeUICCTBaA
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI, PACTBOPHI, JJEKTPOIUT U HEIIEKTPOIIUT, IEKTPOIUTUYECKAS TUCCOIMALINS, OKHCITUTENh U BOCCTAHOBUTEIIb,
OKHCJIEHHE BOCCTAHOBJIEHHUE, TETUIOBOH 3(D(PEKT peakiiuu, CKOPOCTh XUMUYECKON PEaKIiy, KaTalu3, XUMUYECKOE PAaBHOBECHUE;
®  (OCHOGHblE 3AKOHbL U MEOPUU XUMUU: COXPAHCHUS MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, MEPUOANUCCKUIN 3aKOH, TEOPUIO CTPOCHHS BEIIECTB, TEOPHUIO
3IEKTPOIUTUIECKOHN JAUCCOIUAIINN;
® gajcHelluue geulecmea U Mamepuabl: OCHOBHbIC METAJUIBI U CIIJIAaBBI, CEPHAsi, COJISTHAS, a30THAs, KHCIOTHI, IEI0YH, aMMHAK, MUHEPATIbHBIEC yI00pEHHS,

JeamensHoCmHO-KOMMYHUKAMUBHAA COCMABNAIOULAA 00PA306AHHOCHIU:
yMeTh

® 1a3b16aMb. XUMUUECKHE 3JIEMEHTBI, COSJUHEHNS H3YUYEHHBIX KJIaCCOB;

® 00vsACHAMY. (HU3NIECKUN CMBICII ATOMHOTO (IIOPSAKOBOT0) HOMEpa XUMHUECKOTO 3JIEMEHTA, HOMEPOB I'PYIIIBI U IEPHO/A, K KOTOPBIM 3JIEMEHT NPHHAJICKUT B
nepuoandeckoii cucreme .M. MenzaeneeBa; 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB B MPE/EIaX MajbIX MEPHOIOB U TIABHBIX MOATPYII; CYIIHOCTh PeaKIuit
HMOHHOTO 0OOMEHa;

® Xxapakmepu306ams.; XUMUIECKUE IEMEHTHI (OT BOAOPOA 70 KaJIbIHs) Ha OCHOBE MX IOJIOKEHUS B mepuoanueckoii cucreme /I.M1.MenneneeBa nu ocodOeHHOCTEN
CTPOEHUS UX aTOMOB; CBSI3b MEXKJly COCTaBOM, CTPOEHHEM M CBOMCTBAMH BEIIECTB; XUMUYECKNE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

® onpeoensimy: COCTaB BEILECTB MO UX (HOpMysIaM, IPUHAUIEKHOCTh BEIIECTB K OIPEISICHHOMY KJIacCy COETUHEHUH, TUITBI XUMHUYECKUX PEaKltii, BAIEGHTHOCTb U
CTENEeHb OKUCIICHUS JIEMEHTA B COEIMHEHUSIX, TUIT XUMUYECKOH CBSI3U B COETMHEHHAX, BO3MOKHOCTh IIPOTEKAHUS PEaKLUii HOHHOTO 0OMEHa;

e cocmasnams: (HOPMyNbl HEOPraHWYECKUX COCIMHEHMH H3YyYCHHBIX KJIACCOB; CXEMBbl CTPOEHHUS aToOMOB IepBbIX 20 3JIEMEHTOB MEPHOAMYECKON CHCTEMbI
J.1.Menneneepa; ypaBHEHUS XUMUYECKUX PEAKIU;

® oOpawjamvcs ¢ XUMUYECKOHM OCY 101 U 1Ta0OpaTOPHBIM 000PY10BAHUEM;

® PACNO3HABAMb ONLIMHBIM NyMeM. KUCIOPOA, BOJOPO/, YIJIEKUCIbII ra3, aMMHUaK; pacTBOPbI KMCJIOT U IEJI04eHl, XI0pua-, Cyibdar-, KapOOHAT-HOHBI;

® GLIUUCAMb: MACCOBYIO JIOJI0 XUMUYECKOTO JIEMEHTA M0 (hOpMysie COEAUHEHUs; MaCCOBYIO JOJIIO BEIECTBA B PACTBOPE; KOJMYECTBO BEILECTBA, 00BEM HIIH
Maccy 10 KOJIMYECTBY BELIECTBA, 00bEMY WM MACCEe PEAreHTOB WM NPOAYKTOB PEaKLIUH;

UCTIOJIb30BaTh IPHOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUUECKOMN 1€ATEIbHOCTH U MIOBCEIHEBHOMN JKU3HU JUISL:

e 0e30MacHOro OOpaIlleHus ¢ BEIIeCTBAMU U MaTepuaiaMy;

® SKOJIOTHYECKH I'PaMOTHOT'O ITOBE/IEHUS B OKPY>KaIOLIEeH Cpese;
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® OLICHKU BJIMSHHSI XUMHUYECKOT0 3arpA3HEHHS OKPYKAIOIIEeH Cpelbl Ha OPraHu3M YeJIOBEeKa;
® KPUTHYECKOM OLIEHKU MH(OPMAIMU O BEIIECTBAX, UCIOIb3yEMBIX B OBITY;
® [IPUTOTOBJIEHUS! PACTBOPOB 33JJaHHON KOHIIEHTPAIIHH.

Hccnedosamensckas cocmasnarouias o0pazoeanHocmu:

YMEHHS ¥ HaBBIKW HAXOKACHUS MH(GOPMALIUY B PA3TMIHBIX HCTOYHHKAX;
yMeHue (puKcupoBaTh HHHOPMAIIHIO;

YMEHHE CONOCTABJISATh, CPABHUBATH, aHATM3UPOBATh, 00001IaTh HHOOPMALIUIO;

YMCHUC INIAHUPOBATH U IPOBOJAUTHL TCOPETUUCCKOC U IIPAKTHYICCKOC HCCIICAOBAHUC, O(i)OpMJ'DITL PE3yJIbTaThl UCCIICIOBAHMUA.

Llennocmuo-opuenmayuonnan cocmagasaouias 00pa306anHOCmu:

MOHMMAaHNE OTBETCTBEHHOCTH 32 Ka4eCTBO MPUOOPETEHHBIX 3HAHUM;

IMOHUMAaHKE IEHHOCTH aJ€KBaTHOMH OIIEHKH COOCTBEHHBIX JOCTHKEHUH M BO3MOIKHOCTEN;
OpHEHTAaLMs Ha [TOCTOSIHHOE Pa3BUTHE U CAMOPa3BUTHE;

OTBETCTBEHHO OTHOCHUTLCS K MIPUPOJIE U 3aHUMATh aKTUBHYIO MMO3UIIUIO B €€ COXPaHEHUH.

CpencrBa KoHTPOJIss. KOHTpo/IbHBIE H MPpaKTHYeCKHE PA0OTHI

Ilepeyenb KOHTPOIBbHBIX padoT (3)

Neni/n Tema
1 Crtpoenue atoma. CTpoeHHE BEIIECTBA
2 XUMUYECKUE peaklnu
3 BeriecTBa, nx cBoMCTBa

IlepeyeHb npakTH4ecKux padoor (2)

Nori/mm Tema
1 [Tonydenue, cobnpanue U pacro3HaBaHUE ra30B.
2 Pemenune skCriepuMEHTATBHBIX 337129 Ha HIICHTU(DUKAINIO OPTaHUIECKUX U HEOPTaHUIECKUX BEIICCTB

15



Ilepeyennb uTepaTypbl U Y4eOHO-METOAUYECKHE CPeACTBA 00yUeHM s

1. ["a6puensu O.C. [Iporpamma kypca xumun ajist 8-11 kiaccoB o6mieoOpa3zoBarenbHbIX yupexaeHuii.— M.: JIpoda, 2005.

2. INa6puensa O.C. Xumus. 11 knacc. ba3oBsiil ypoBeHb: yued. as obmieoopazosar. Yupexaenuit /O.C. I'adbpuensa. — M.: [Ipoda, 2009.

3. ["a6puensu O.C., SmykoBa A.B. Xumus. 11 k1. ba3oBsiil ypoBeHb: Metoaudeckoe nocodue. — M.: [Ipoda, 2007.

4. ["abpuensn O.C. Xumus: YyeOnoe nocodbue st 11 k. cpen. mk. — M.: bauk mimoc, 2006.

5. I"a6puensu O.C., JIsicoBa I'.I'. Xumus. 11 ki1.: Metoanueckoe rmocodue. M.: Ipoda, 2002-2004.

6. INa6puensa O.C., JIsicoBa I'.I'.,BBenenckas A.I'. HactonpHas kaura yaurens. Xumus 11 ki.: B 2 9. — M.: JIpoda, 2003-2004.

7. I"a6puensin O.C., Octpoymon N.I'. O6mmas xumus B Tectax, 3a1avax, ynpaxuenusx. 11 k. — M.: Ipoda, 2003.

8. Xumus. 11 xin.: Koarponbabie n npoBepounbie padboTsik yueOnuky O.C. 'abpuensina, I'.I'. JIpicoBoii «Xumus. 11» /O.C. I'abpuensn, I1.H.
bepeskun, A.A Ymakosa u ap. — M.: JIpoda, 2004.

9. [Na6puensa O.C. Meroamueckoe mocodue s yuutens. Xumus. 10-11 kirace. — M.: [Ipoda, 2008.

10. Komudukaropsr u gemosepcuu EI'D o xumun 2010-2012 rr.

HNurepHer-pecypcnl
e chem.msu.su
e hemi.nsu.ru
e college.ru
e school-sector.relarn.ru
e alhimikov.net
e alhimik.ru
e chemworld.narod.ru
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