|.Ilnanupyemblie pe3vJbTAThI OCBOEHHS YUEOHOI0 MPeaMeTa « XMMHS»

TpeGoBaHus K YPOBHIO NOATOTOBKH y4AIIUXCS

B pesynbrare u3ydeHnus XuMuH Ha IpoQHILHOM YpoBHE yueHuK 10 kiacca J0JKeH:
3HaTh/IIOHUMATh

BAKHEHININE XUMUYECKUE OHATHUSA: BEIIECTBO, XUMUYECKUN 2JIEMEHT, aTOM, MOJIEKYJIA,
XUMUYECKas CBSA3b, BAJIGHTHOCTb, CTENEHb OKUCIICHNUS, YTIIEPOIHBIN CKeNleT, pyHKIMOHAIbHAs TpyIa,
MU30MEpHUsl, TOMOJIOTHSI;

OCHOBHBIC TEOPHUU XMUMHH: XUMUYECKOMN CBS3H, CTPOSHUSI OPTraHUYECKUX BEIECTB;

Ba)KHEHIIE BEIECTBA U MaTepUalbl: YKCYCHAs KMCIOTA, METaH, THWIEH, alleTUJIeH, OEH3011,
3TAHOJI, JKUPbI, MbLJIa, IJII0K03a, caxapo3a, KpaxMaJl, KIeT4aTka, OelIKH, HCKyCCTBEHHbIE U
CUHTETUYECKHE BOJIOKHA, Kay4yKH, I1JIACTMACCHI;

YMETb

Ha3bIBATh U3YYECHHBIC BEIIECTBA 10 «TPUBUAIIBHON» WIIM MEKIyHAPOJHON HOMEHKIIATYPE;

ONPEACIATh: BaJICHTHOCTb U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB, IPUHAIIEKHOCTD
BEILECTB K Pa3JIMYHBIM KJIACCAM HEOPTraHWYECKUX COCITMHEHU;

XapaKTEepU30BaTh: 3aBUCHMOCTb CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHMSI, IPUPOLY
XUMHUYECKOH CBSA3H, 3aBUCUMOCTh CKOPOCTH XMMHYECKOU PEAKIMH U ITOJI0KEHHSI XUMHUYECKOTO
paBHOBECHs OT Pa3JIMYHbIX (PAKTOPOB;

BBIIOJIHATb XUMHUYECKUHI KCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEHUIINX OPraHMYECKUX BEILECTB;

IPOBOJIUTH CAMOCTOSATENIbHBIN MOUCK XMMUYECKOH HMH(OPMAIMK C UCIIO0JIb30BAaHUEM PA3IUUHBIX
HCTOYHUKOB (HAYy4HO-TIOMYJIIPHBIX U3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);
HCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH Ul 00pabOTKHU U Mepejaud XUMHUUECKOW nHpopMaluu 1 ee
IIPE/ICTaBICHMS B PAa3IMUYHbIX (popMmax.

COCTaBJIATh CTPYKTYpHBIE ()OPMYJIbl OPraHMUECKUX BELIECTB U3YUYCHHBIX KJIACCOB, Paclio3HaTh
M30MEPBI TI0 CTPYKTYPHBIM (pOpMysiaM, YpaBHEHHSI XUMUYECKUX PEAKIINM, TOITBEPKIAIOIIUX CBONCTBA
M3YYEHHBIX OPraHNYECKHUX BEIECTB, UX TEHETHUECKYIO CBSA3b, BXKHENIINE CIIOCOOBI TOTY4YEHNUS ;
OOBSCHATH CBOMCTBA BELIECTB HA OCHOBE UX XUMHYECKOI'O CTPOSHHUSI.

Pa3bICHATH Ha IPUMEPAX MPUUMHBI MHOI000pa3Hs OpraHnYeCKUX BEILECTB, B3aUMOCBS3b
OpPraHUYECKUX U HEOPraHUYECKUX COCAUHEHNN, TPUYUHHO - CIEICTBEHHYIO 3aBUCUMOCTb MEXKY
COCTaBOM, CTPOCHHUEM, CBOMCTBAMU U IIPAKTUYECKUM UCIIOJIb30BAHUEM BELIECTB.

BBIIOJIHATH MPOCTEHIINE OIBITHI ¢ OPraHNYECKUMHU BEIIECTBAMU, PACIIO3HATh COCIMHEHHUS U
IIOJINMEPHBIE MaTEpUaJIbI TI0 U3BECTHBIM IPU3HAKAM.
MIPOBOAUTDH PacUeThl [0 XUMUYECKUM (QOpMyJaM U ypaBHEHUSM C Yy4aCTHEM OPTaHUYECKUX BEIECTB.
UCIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUYECKON JIeSITeIbHOCTH U OBCEIHEBHON
KU3HU JUIS:

0O0BSICHEHUS! XUMHUECKUX SIBJICHUH, TPOUCXOALINX B PUPOJIE, OBITY U Ha IPOU3BO/ICTBE;

ONpeIeNeHUsI BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX TPEBPALEHUN B PA3JIMYHBIX YCIOBUAX U
OLICHKHU UX IOCIEACTBUM;

HKOJIOTHYECKN T'PAMOTHOT'O TIOBEJIEHUS B OKPYKAIOILEN CPELE;

OLICHKH BJIMSHUS XUMHUYECKOTO 3arpsA3HEHUs OKPYKAIOIIEH Cpeibl HA OPraHU3M YeJIOBEKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

0€30I1acHOr0 00paIleHus C TOPIOYUMHU U TOKCUYHBIMH BELIECTBAMH,
71a00paTOpHBIM 000PYIOBaHHUEM;

IPUTOTOBJICHHUS PACTBOPOB 3aJJaHHON KOHIIEHTPAIMU B OBITY M HAa IIPOU3BO/ICTBE;

KPUTHYECKOHN OLIEHKH JOCTOBEPHOCTH XUMHUYECKON MH(OPMALINH, TOCTYTAIONIEH U3 Pa3HbIX
HUCTOYHUKOB.

B pesyabTare ndy4yeHnss XuMHH HA NPO(PHUILHOM ypoBHe 11 Ki1acc y4eHHK J0JIKEH

3HATH / MIOHUMATh
® gadicHellwiue XUMUYeCKUe HOHAMUA. BEIIECTBO, XUMHUYCCKHW OJIIEMEHT, aroM, MOJIeKyJa,
OTHOCHUTEIIbHBIE aTOMHAs W MOJICKYJSipHAsh MacChl, WOH, aJUIOTPOMHS, HW30TOIBI, XHMHUUYECKas
CBA3b, SHGKTpOOTpI/IL{aTCHLHOCTB, BaJICHTHOCTb, CTCIICHb OKMCIICHHA, MOJIb, MOHHpHaH mMmacca,
MOJISIDHBIA  O0BEM, BEIIECTBA MOJEKYISIPHOTO W HEMOJICKYJSPHOTO CTPOCHHS, PaCTBOPHI,



JJIEKTPOJIUT U HEIIEKTPOIIUT, ICKTPOIUTUIECKAS JUCCOLMALMSA, OKUCIUTENIb U BOCCTAHOBUTEIIb,
OKHCJICHME U BOCCTAHOBJICHHME, TEIUIOBOM AP QEKT peakluu, CKOPOCTb XMMHYECKOH peakuuw,
KaTaJn3, XUMHUYECKOEe PaBHOBECHE, YTJIEPOJIHBIA CKelleT, (yHKIMOHaIbHAs TpyINa, W30Mepus,
TOMOJIOT U

® OCHOGHbIE 3AKOHbL XUMUU. COXPAHCHUS MAaCChl BEUIECTB, IIOCTOSAHCTBA COCTaBa, NEPUOIUYECKUN
3aKOH;
® OCHOGHble mMeopuu XUMUUW. XUMUYECKOU CBA3M, NIEKTPOJUTUYECKOW IUCCOLMALUHU, CTPOCHUS
OpPraHUYECKUX COCAVHEHU;
® gajcHellliue 6euecmea U Mamepuaibl. OCHOBHBIE METAIUIBL U CILIABBI; CEpHAsi, COJsHAs, a30THAs
Y YKCYCHasl KUCIJIOTHI; IIEJI0YH, aMMHUAK, MUHEPAJIbHBIE YI00peHHUS,
METaH, 3THJIEH, alleTUJIEH, OEH30J, 3TaHOJ, JKUPbI, MbUIA, IVIIOKO3a, caxapo3a, Kpaxmal, KJIeTdaTka,
O€eJIKH, NCKYCCTBEHHBIC M CHHTETUYECKHE BOJIOKHA,
Kay4yKH, IUIACTMACCHI;
yMeThb

® Ha3bléamp N3YUYCHHBIC BEIECTBA 110 «TPUBHAJILHOW) WM MEXKyHAPOIHON HOMEHKIIATYPE;

® onpedenamp. BAJCHTHOCTb U CTEINEHb OKHCIECHHS XMMHYECKUX JJIEMEHTOB, THUII XHUMHYECKOU
CBA3M B COCAMHEHUAX, 3aps]l MOHA, XapakTep cpeAbl B BOJIHBIX PAacTBOPAX HEOPraHMYECKHUX
COCUHEHUH, OKUCIUTENb U BOCCTAHOBUTEID, NIPUHAMJIEKHOCTh BEIECTB K PA3IMYHBIM KJaccaM
OPraHNYeCKUX COCTMHECHUN;

®  Xapakmepu306amy. SIEMEHTBl MaJbIX NEPUOIOB I10 UX MOJOKEHUIO B NEPUOJUYECKON CHCTEME
NN .MenneneeBa; oOmue XMMHUYECKUE CBOMCTBA METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHWYECKHX COCIMHEHMM; CTPOCHHE M XMMHUYECKHE CBOMCTBA M3YyYEHHBIX
OpPraHUYECKUX COEAVHEHNUI;

® 00bACHAmMb. 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTaBa M CTPOCHMS; MPUPOAY XHUMHYECKOU
CBSI3M (MOHHOM, KOBJIEHTHOM, METAININYECKON), 3aBUCUMOCTh CKOPOCTU XMMHMUYECKOHN peakluuu u
MIOJIOKEHMSI XMMUYECKOTI'0 PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

®  GLINOAHAMb XUMUYECKUU IKCHEPpUMEeHm TI0 PACHO3HABAHUIO BAXHEHUIINX HEOPraHUYECKHX H
OpPraHUYECKUX BEUIECTB;

®  npPo6oOuUmMdb CaMOCTOATENbHBIN MOMCK XUMUYECKOM MH(OPMAIMM C UCTOIb30BAHUEM PA3THUHBIX
HCTOYHUKOB (HAY4YHO-TIOMYJIAPHBIX M3/1aHUI, KOMIIBIOTEPHBIX 0a3 1aHHBIX, pecypcoB HTepHeTa);
HCIOJIb30BaTh  KOMIIBIOTEPHBIE TEXHOJOTHMH [UIsi 00pabOTKM U Mepefayd  XHUMHUYECKOM
uH(pOpMaINU U e IPEeACTaBICHUs B pa3IMuHbIX (hopMmax;

HCI0JIL30BATH NPHOOPETeHHbIE 3HAHUS M YMEHHS] B NPAKTHYECKOH /1esiTeJIbHOCTH M NOBCeIHEeBHO

JKM3HHU JUIS:

® 00BSICHEHUS] XUMUYECKUX ABJICHUH, MPOUCXOAAIIMX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;

® OIIpE/IENICHUs] BO3MOXXHOCTH IPOTEKAHWS XMMHYECKUX NPEBPAIICHUM B Pa3IU4HBIX YCIOBUAX H
OLICHKHU UX IOCIIEACTBUM;

® DKOJIOTHYECKH IPaMOTHOIO ITOBEJICHUS B OKPYKaIOILEH Cpee;

® OIICHKH BIIMSHHSI XUMHUYECKOTO 3arpsI3HEHUSI OKPYIKAIOIIEN Cpe/ibl Ha OpraHu3M YeJIOBEeKa U ApYyrue
JKUBBIE OpPraHU3MBI;

e Oe3omacHOro  oOpalieHHs C TOPIOYMMHM M TOKCHYHBIMHM  BEIECTBAMHM, JaOOpaTOPHBIM
000pyIOBaHUEM;

® IPUTOTOBJICHUS PACTBOPOB 33JaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

® KPUTHUYECKON OLEHKH JIOCTOBEPHOCTHM XUMHYECKOW HH(pOpMaAIUK, MOCTYyMalled M3 pa3HbIX
HMCTOYHHKOB.

1. Conepskanye y4e0HOIr0 peaMera « XuMHI».
IIpoduabHblii ypoBeHnb 10 Kaace

BBenenue (5 u)

[Ipeamer opranmyeckoir xumuu. OCOOEHHOCTH CTPOCHHSI U CBOWCTB OPraHUYECKUX COCAMHCHHI.
3Ha4yeHue M POJIb OPTaHUYECKOM XMMHHU B CHCTEME €CTECTBEHHBIX HAayK M B JKM3HHU oOmiectBa. KpaTtkuit
OYEepK UCTOPHUU PA3BUTHUSI OPraHUYECKON XUMUHU.

[IpennocelIKu CO31aHUs TEOPUU CTPOCHUS: TEOPHsI PaJAUKaJIOB U TEOPHUs THIIOB, paboThl A. Kekyie,



3. @panknanga u A. M. bytneposa, cbe3q Bpauelt u ecrectBoucnslitateneid B I. llneliepe. OcHOBHBIE
MOJIO)KEHUS TEOPUM CTPOCHUS OpraHUyYecKux coeauHeHuit A.M. byriepoBa. XuMHUYECKOE CTPOEHUE M
CBOIMCTBA OpraHNYECKHX BemiecTB. Mizomepus Ha mpuMepe H-OyTaHa U n300yTaHa.

DNeKTpOHHOE 00aK0 M OpOHTaNlb, UX (GOPMBI: S u p. DJIEKTPOHHBIC U DJIEKTPOHHO-TpaduuecKue
(dbopMyIbl aToMa yriepoaa B HOPMAIBHOM H BO30YKICHHOM COCTOSIHHSIX. KoBasleHTHas XUMUYECKas CBS3b
U ee pasHOBUAHOCTU: S U P. Bomopomnas cBsizb. CpaBHEHHE OOMEHHOTO M JIOHOPHO-aKIIEITOPHOTO
MEXaHH3MOB 00pa30BaHUs KOBAJICHTHOMN CBSI3H.

[lepBoe BaJIeHTHOE COCTOSTHUE — Sp3-r1/16p1/11[1/13au1/1;1 — Ha MpUMepe MOJIEKYJIbl METaHa U JPYTUX
aNkaHoB. Bropoe BajgeHTHOE COCTOSIHUE — sz-m6pmm3auml — Ha MpUMEpPE MOJEKYIbI ATHICHA. TpeThe
BAJICHTHOE COCTOSIHME — SP-THOpUIM3AIUs — Ha IPUMEPE MOJEKYyJbl-alleTuieHa. ['eoMeTpus MOJeKyl
PaCCMOTPECHHBIX BEIIECTB M XapaKTEPUCTUKA BHJIOB KOBAJICHTHON CBs3W B HUX. Mojens ['mitecriu st
OOBSCHEHHS B3aMMHOTO OTTAJIKWBAHMS TUOPHIHBIX OpPOWTANICH W WX PACIOJIOKEHHUS B IMPOCTPAHCTBE C
MUHUMYMOM DHEPTHH.

demoncTpanuu. Koiekiuss opraHM4YeCKUX BEIIECTB, MAaTEpUAIOB M M3ACIUNA W3 HUX. Moxaenu
monekyn CH4 u CH30H; CoH;, CoHy u CgHg; H-OyTana n n3o0yrana. BzaumoseiicTBue HaTpus ¢ STAHOJIOM
U OTCYTCTBHE B3aUMOJEUCTBUS C AMATUIOBBIM dpupoMm. Komjekius MoauMepoB, TPUPOIHBIX H
CUHTCTHUYECKUX KaydyKOB, JICKAPCTBCHHBIX IpenaparoB, Kpacureneil. IllapocTepikHeBbie W OOBEMHEBIC
mozenu monekyn Hp, Cly, Na, H,O, CHy. IllapocrepxkneBbie u ob0vemubie monenu CHa, CoHg, CoHo.
Moienb, BRITIOJTHEHHAS W3 BO3AYIIHBIX APOB, JEMOHCTPUPYIOIIAs OTTATKWBAHNE THOPHUIHBIX OpOUTATICH.

Tema 1 Ctpoenne u kaaccuukanusa opranndeckux coennnenuii (10 wacos) Kiaccudukamms
OpPraHUYECKUX COCIUHEHUH [0 CTPOEHHIO «YIJIEPOAHOTO CKEJeTa»: alUKIMYecKue (aJIKaHbl, aJIKEeHBI,
QJIKMHBI, AJIKaIMEHBI), KapOOIMKINYecKre (IIMKIIOAIKAHbl U apeHbl) U reTepounkindeckue. Kiaccupukarms
OpPraHUYeCKUX COEAMHEHUH 1O (YHKUMOHAJIBHBIM TIpyIIaMm: CHOUPTHL, (eHobl, MpocThie 3(UpHI,
aJIbJICTU/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJIOKHBIE S(UPEI.

Homenknarypa tpusuanbHas, panuoHanbHas u HMIOITAK. PannonanbHas HOMEHKIAaTypa Kak
npenuiectBeHHUK  HomeHkiatypbl MIOITAK. Ilpunuunbsr  oOpa3oBaHMs Ha3BaHMW  OpPraHUYECKUX
coequHennii o MIOITAK: 3amemienus, poJoHa4yaJbHOM CTPYKTYpBl, CTApIIMHCTBA XapaKTEPUCTHUYECKUX
rpynn (angaBUTHBIA TOPSAIOK).

CrpykTypHass M30MEpHsl M €€ BMJIbI: M30MEpHUS «YIJIEPOJHOTO CKEJIETa», U30MEPHS ITOJOKECHUS
(xpaTHOMH cBsI3U U QYHKIIMOHAIBHON TPYIIIbBI), MEXKIaccoBas nzomepus. [IpoctpancTBeHHas nzoMepus u ee
BHUJIBl: TEOMETPUYECKAss M ONTHYECKas. buojormyeckoe 3Ha4eHHE ONTHYECKOW u3omepuu. OTpakeHue
0COOEHHOCTEN CTPOEHUSI MOJIEKYJI TEOMETPUUECKUX M ONTHYECKUX U30MEPOB B MX HAa3BAHMSIX.

Jemoncrpanuu. OOpa3ubl NpeCcTaBUTENEH Pa3IMUYHBIX KIJIACCOB OPraHMYECKUX COEIMHEHMH U
IapOCTEPKHEBbIE WM OOBEMHBIE MOJENU MX MOjeKkya. Tabmuuel «Ha3BaHue ankaHOB M aJIKUIIbHBIX
3amectutenei» M «OCHOBHBIE KJacChl OpPraHHYECKUX coeauHeHui». IllapocrepikHeBble Monenn
OpPraHUYEeCKUX COCIMHEHMM pa3JINYHbIX KJIaccoB. Moenn MOJIEKyJI H30MEpPOB PA3HBIX BUIOB H30MEPHUH.

Tema 2 Peakuuu opraHn4eckux coenHeHui (6 yacon)

[lonsAaTHe O peaknusx 3amelleHHs. [ aloreHMpoBaHHWE AIKAHOB M ApEHOB, IIEJIOYHOW THIIPOJIN3
raJloreHaJIKaHoB.

[TonsTHE 0 peakuuAX NpPUCOEAMHEHHUs. [ uapupoBaHue, TUAPOTATOTEHUPOBAHNE, TAJIOT€HUPOBAHME.
Peakuuu nonmMepusanuu 1 MOJIMKOHEHCALMH.

[TonsiTre o peakuusix OTIIEIJIEHUS (3MMMUHUpPOBaHuUsA). JleruapupoBanue ankaHoB. Jleruaparanus
CupTOB. JlermapoxJiopupoBaHHE€ Ha IpUMEpe TrajloreHankaHoB. [loHATHE O KpeKWHre ajakaHoB U
JENOJINMEPU3aIMHU TIOJIUMEPOB.

Peaknun nzomepusanuu.

'oMonuTHYeckuil M TeTepoIUTHYECKU pa3pbhlB KOBAJIEHTHOM XHMMHUYECKOM CBSI3M; 0Opa3oBaHUE
KOBJIEHTHOM CBS3M IO JOHOPHO-aKIENTOpHOMY MexaHusMmy. IloHstue o Hykieoduie u snaexTpoduie.
Knaccudukanusa peakuuii mo THIY pearupyrolmiux 4YacTHll (HyKJIeoQHUIIbHbIE U 3JEKTpOodUIbHBIE) U
IIPUHLMIY M3MEHEHHUs COCTaBa MOJEKYJbl. B3auMHOE BIMSHME aTOMOB B MOJIEKYJaX OPraHUYeCKHX
BemecTB. UHIyKTUBHBIN 1 Me3oMepHBIH 3¢ dexTsl. [IpaBuno MapkoBHHKOBA.

PacuyerHsle 3anaun. 1. Beiuncnenue BpIXo/a NPOAYKTa PEAKLIUU OT TEOPETUYECKH BO3MOXKHOIO. 2.
KoMOuHMpOBaHHBIC 3a1a4H.

JdemoncTpauuu. B3psiB cmecu metana ¢ xjgopom. ObOeciiBednBaHue OPOMHOW BOJBI STUJICHOM H
anierwieHoM. [lonyuenue ¢peHonopopmanbaeruaHoil cModbl. Jlenonmumepusanus nonudTuieHa. [lonyuenue



STHJIeHA ¥ dTaHojda. KpekuHr kepocuHa. B3peiB rpeMmyuero raza. 'opeHrne MeTaHa Wi IponaHo0yTaHOBOM
cMecu (M3 ra3oBOM 3aXHWTalkw). B3pbelB cMecM MeTaHa WM TPOMAHOOYTAaHOBOW CMECH C KHCJIOPOJIOM

(BO3IYyXOM).

Tema 3. YriaeBogopoas! (23 u)

[TonsiTue 06 yriaeBonopoaax.

Ilpupoonsie ucmounuxu y2neeo00opooos. Hegtr u ee npombiluieHHAs niepepadoTka. OpakinnonHas
MEPEroHKa, TEPMUYECKUUA M KaTAIUTUYECKHM KpeKuHr. IIpuponHblii ra3, ero cocraB M IPaKTHUYECKOE
ucnionb3oBanue. Kamenneli yrons. KokcoBanue kaMeHHOro yrisd. IIpoucxoxzaeHue mIpUpPOIHBIX
HUCTOYHUKOB  YIJIEBOJOPOAOB. PudOpMUHT, anKWIMpOBAaHUE M  apoMaru3anus HePTEenpOIyKTOB.
DKOJIOTrM4€eCKHE acleKThl 100bIYH, IEpepabOTKU U MCIIOIb30BaHUS 10JIE3HBIX HCKOIIAEMBIX.

Ankanwl. 'omonoruyeckuit psia u obmas popmyna ankanoB. CTpoeHHe MOJIEKYJIbl METaHa U APYTUX
asnikaHoB. M3omepus ankaHoB. ®Pu3nyeckue CBOMCTBA alkaHOB. AuikaHbl B Ipupone. [IpombliuieHHbIE
CHOCOObI TONMYYEHHS: KPEKUHT ajKaHOB, (pakiuoHHas meperonka Hedrtu. JlaGopaTopHbie CcrocoObI
MOJIyYeHUsI aJIKaHOB: CHHTe3 Bropua, nexapOOKCHIMpOBaHHWE cCOJIe KapOOHOBBIX KHCIIOT, THUIPOIH3
kapOuna amomunus. Peakuuu 3amemnieHus. ['opeHue ankaHOB B pa3iMYHBIX YyCIOBHSX. TepMudeckoe
pasznoxkeHue ankaHoB. M3omepu3zanus ankaHoB. [IpuMeHeHune ankaHoB. MexaHU3M peaklUM pajiuKalbHOTO
3aMenieHus, ero craauu. [IpakTuueckoe HCMONIb30BAaHUE 3HAHUNA O MeXaHu3Me (CBOOOIHO-PAAMKAIBHOM)
peakuuii B IpaBuiiaX TEXHUKH 0€30I1aCHOCTH B OBITY U Ha MPOU3BOJICTBE.

Ankenst. 'omonorudeckuii psin u oOmast ¢opmyna ankeHoB. CTpoeHHE MOJEKYIbl JTUJICHA U
ApYrux ankeHoB. M3omMepusi aJKeHOB: CTPYKTYpHas M MpOCTpaHCTBeHHas. HomeHknatypa u Qusmueckue
CBOMCTBa ankeHoB. [lomyueHue 3TUIIEHOBBIX YIJIEBOJOPOJOB M3 AJIKAaHOB, TaJOr€HAJKAHOB M CIUPTOB.
[Monsipu3anust T-CBSI3M B MOJIEKYJaX AJKEHOB Ha mnpumepe mporeHa. [lonsrtue o0 uuayktuBHOM (+I)
sbdekre Ha TpuMepe  MOJIGKYJIbl  MpomeHa. Peakuuu — npucoequHeHHs — (TaJoreHHUpOBaHUE,
TUIPOTaJIOreHUpPOBaHKe, TUApaTanus, IMApUpOoBaHUE). Peakiuu OKUCIEHHS] U MOJIMMEpPU3alMi aJKEHOB.
[IpuMeHeHne anKeHOB HA OCHOBE MX CBOWCTB. MeXaHU3M pPeaKIUH 3JIeKTPO(UIHLHOTO MPUCOSAUHEHUS K
asnikeHaM. OKHCIIEHUE aJIKEHOB B «MATKUX» U GKECTKUX) YCIOBUSX.

Ankunvl. ToMonornueckuit psa ankuHoB. OOmast ¢opmyina. CTpoeHHe MOJEKYNbl aleTHiIeHa U
npyrux ankuHoB. W3omepust ankuHoB. HomeHkiaTypa aneTuneHoBbIX yriieBoaopoJoB. [lomydenue
QJIKNHOB: METAHOBBIM U KapOMAHBIA criocoObl. PU3NUecKue CBOMCTBA alKUHOB. Peakiuyn nprcoeInHeHHs:
raJIoreHUpPOBaHNEe, THUApOrajoreHupoBaHue, ruaparauus (peakuus  KydepoBa), ruapupoBaHHe.
Tpumepuzanus anerunesa B Oenzon. Ilpumenenue ankuHoB. OxucneHue ankuHOB. OcoOble cBoiicTBa
TEPMUHAJIbHBIX AJIKUHOB.

Ankaouenvr. OOmas ¢dopmyna ankaaueHoB. CTpoeHue Mojekyid. M3omepus W HOMEHKIaTypa
ankaaueHoB. Pu3MyecKkhe CBOMCTBA. B3auMHOE pacrojoXeHue T-CBSA3€ B MOJEKYJIax aJKaJIueHOB:
KyMYJIMPOBAaHHOE, CONPSKEHHOE, N30JIMpoBaHHOE. OCOOEHHOCTH CTPOEHUS CONPSIKEHHBIX alIKaJHEeHOB, UX
nojiyueHue. AHallorus B XMMHUYECKHMX CBOWCTBaxX aJIKEHOB M aikaaueHoB. llomumepusanus ajikaJueHOB.
HarypanbHblil M cuHTeTHYeCKMH Kayuyku. Bynkanuszanus kayuyka. Pesuna. PabGoter C.B. JleGenesa.
Oco0eHHOCTH peaKIii MPUCOESMHEHHS K alIKaIue€HaM C CONPSKEHHBIMU TT-CBSI3SIMHU.

Huxknoankanet. TlonsaTue O LMKIOAIKaHAX M WX CBOWCTBax. ['OMoNorMveckwii psag u oOrmas
dbopmyna nukinoankanoB. Hanpspkerwe nukma B C3Hg, C4Hg m CsHip, xorndopmammm CgHip. M3omepust
IUKJIOAIKAHOB (M0 «YTJIEPOAHOMY CKENeTY», yuc-, MmpaHc-, MEXKIAccoBas). XHMHUYECKHE CBOWCTBa
LMKJIOAJIKAHOB: TOpPEHHE, pa3jioKeHUe, paJuKaIbHOE 3amelleHue, uzomepusanus. OcobOble CcBoICTBa
LUKJIONPOIaHa, IUKI00yTaHa.

Apensl. beHn3on kak mpeacTaBuTeNb apeHoB. CTpoeHne MoJieKyibsl OeH3oma. ConpspKeHue m-CBs3EH.
M3omepust 1 HOMEHKJIaTypa apeHoB, MX MoiydeHue. I'omonorn OeHsona. BriusiHue OGOkOBOH Lenmu Ha
ANEKTPOHHYIO TNIOTHOCTH COMPSKEHHOT0 T-00J1aka B MOJIEKYJIaX TOMOJIOIOB O€H30J1a Ha MpUMepe TOJIyoa.
Xumuueckue cBorcTBa OeH3ona. Peakinu 3aMerieHus ¢ yuactueMm OeH30J1a: TaloreHupoBaHue, HUTPOBAHUE
n ankuwiupoBaHue. l[IpuMeHeHue OeH3oma W ero roMmosioroB. PaaukanbHOE XJIOpUpOBaHHE O€H307a.
MexaHU3M U YCIIOBHsI HPOBEAEHUS PEaKIMU PaJWKaIbHOrO XJopupoBaHus OeHzona. Karamuruueckoe
rupupoBaHue OeH3oja. MexaHM3M peakuuid 3JIeKTPOPUIBHOIO 3aMEIeHMs: TaJOreHUpPOBaHUS MU
HUTpPOBaHUsI O€H305la U ero romMosioroB. CpaBHEHHME pPEaKIMOHHOW CIIOCOOHOCTH OeH30j7a M TONyoJia B
peakuusx 3amenieHus. OpueHTHpyroliee neicTBue rpynnbsl aToMoB CHz— B peakuusx 3aMelieHMs C
yaactrem toayosaa. OpuertanTsl | u |l pona B peakiusax 3aMelieHus ¢ yaacTueM apeHoB. Peakiinm 60KOBBIX
Henel alnKuIOeH30I0B.



Pacuernble 3agaumn. 1. Haxoxnenue MonekyasipHOM (OpMyibl OPraHHYECKOTrO0 COCIUHEHHUS I10
Macce (00bemMy) MpOAYKTOB cropanus. 2. HaxoxaeHwe MOJIEKyIsapHON (OpMysbl BemecTBa IO €ro
OTHOCHUTEJIEHOW TUIOTHOCTH ¥ MAaCCOBOH JI0JIE 3JIEMEHTOB B coeAMHEHUsX. 3. KoMOMHMpOBaHHBIE 3a1a4H.

Jemoncrpanuu. Komnekuust «[IpuposHble MCTOYHUKH YTIIEBOAOPOIOB». CpaBHEHHE IPOLECCOB
ropenuss HedtH U mpupoaHoro raza. OOpa3oBaHue HEPTSIHOH IUIGHKM Ha TOBEPXHOCTH BOJBI.
Karanutuueckuilt kpekuHr napagpuna. PactBopenne napaguna B O€H3MHE U HCIIApPEHUE PACTBOPUTENS U3
cmecu. [lnaBmenme mnapaduHa MW €ro OTHOIIEHHE K BoJEe (PAacTBOPEHHE, CpaBHEHHE IUIOTHOCTEH,
cMaunBaHue). Paznenenue cMecu G€H3UH — BOJA C TOMOIIBIO IEJIUTEIbHON BOPOHKH.

[lonyyeHne MeraHa W3 aleraTa HaTpus M TUApPOKcUAA HaTpus. Mojenu MOJEeKysl ajlKaHOB —
HIapOCTepKHEBbIE U O0OBeMHblE. ['OopeHue MeTaHa, NMponaHOOYTaHOBOM cMecH, napaduHa B YCIOBHAX
n30bITKa W HEAOCTaTKa KHciaopoda. B3pblB cmecn Merana ¢ Bo3ayxoM. OTHOIIEHHME MeTaHa,
ponaHoOyTaHOBOU cMecH, OeH3MHa, napadruHa K OpOMHOI BO/e U pacTBOPY NEepMaHraHara kKainus. B3peis
CMeCH MeTaHa M XJIopa, UHULMUPYEMbIid ocBeneHneM. BoccranoBnenne okcuaa meau (1) mapadunom.

HlapoctepkHeBble U 0OBEMHBIE MOJIENIN MOJIEKYJ CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB
ankeHoB. OObEMHBIE MOJIETH MOJIEKYIN ajkeHoB. [Tomyyenue sTeHa u3 sraHoia. ObecuBeYHBAHUE ITEHOM
OpoMHoOIi Bozibl. OOecBeUrBaHUE 3TEHOM pacTBOpa NepMaHraHaTa Kaiaus. ['openue sTeHa.

[Tonmy4yenue anermieHa U3 kapouga kanpuus. Ou3ndeckue cBoiicTBa. B3anMoneiicTpue aneruieHa ¢
OpoMHOI BojoH. B3aumoneicTBue aueTwieHa C pacTBOPOM IE€pMaHraHara Kajaus. ['opeHue aneTuiieHa.
B3aumopeiicTBue aneTuiaeHa ¢ pacTBOPOM COJIM MEAU UIIH cepedpa.

Mogenu (mapocTepKHeBble U OOBEMHBIE) MOJEKYJ] alKaAMEHOB C pa3IMYHBIM B3aUMHBIM
pacrnoioxeHueM m-cBsizeil. Jenonumepusanus kayuyka. Mojaenu (1mapocTep>XHEBbI€ U 00BEMHBIC) MOJIEKYIT
QJIKAJUEHOB C PAa3JIMYHbIM B3aMMHBIM pacHojoxeHueM m-cBsized. Koarymsanuss wmiedHoro coka
KayIyKOHOCOB (MOJIO4asi, OJyBaHUYMKOB WIH (DUKYCA).

[HlapocTepkHEBbIE MOJEIN MOJEKYJ LMKJIOAIKAaHOB M ajakeHOB. OTHOIIEHHE NMKIOreKcaHa K
pacTBOpy MepMaHTaHaTa Kajlusi 1 OpOMHOI BoJe.

[HlapoctepkHeBble W O0BEMHBIE MOJENIM MOJIEKYJ O€H30ja M ero romoJsioroB. Pasjmenenue c
MOMOIIBIO JISINTEIFHOW BOPOHKM CMeCcH O€H301 — Boja. PacTtBopeHwe B OeH305le Pa3IUYHBIX
OpPraHUYeCKUX W HEOpPraHMYecKuX (HampuMmep, cepbl) BEIIECTB. DKCTparMpoBaHUE KpacuUTeNlel U Apyrux
BELIECTB (HampuMep, nojaa) OEH30J0M U3 BOAHBIX pacTBOpoB. ['opeHue Oenszona. OTHomeHue OeH3ona K
OpOMHOI BOjie U pacTBOpYy nepmanranara kanus. [lomydenune HutpoOeH3ona. ObeclBeUMBaHNE TOIYOJIOM
MOJIKMCIIEHHOTO pacTBOpa MepMaHIraHaTa Kajaus U OpOMHOM BOIbI.

JlaGopatopHusle onbIThl. 1. [TocTpoeHue Monenelr Monekyn ankaHoB. 2. CpaBHEHHE IUIOTHOCTH U
CMEILIMBAEMOCTH BOJBI U yriaeBoaopoaos. 3. IlocTtpoenne mozeneir Mosiekyn ankeHoB. 4. OOHapykeHue
aJIkeHOB B OeH3uHe. 5. [lonaydyeHue aneTuiieHa 1 ero peakiuy ¢ OpoMHOM BO/I0H U pacTBOPOM IepMaHraHaTa
KaJIusl.

IIpakTnyeckne padorbi: Nel «KayecTBEeHHBI aHalIM3 OpPraHMYECKHUX COECOUHEHMI»; Ne2
«Yrneponopoasl. [lomyueHre 3THiIeHa U U3y4EHUE €r0 CBOMCTB»

Tema 4. Kucsiopoacoaep:kamue coennHenus (20 yaca)

CrupTrsl U peHonbl

Cnupmut. CoctaB M Ki1accUpUKaIMs ciipToB. M3oMepust cniupToB (TMOJNIOKEHUE THUAPOKCHIBHBIX
TPYII, MEXKKJIACCOBasA, «YIJIEPOJHOro ckenera»). dusznyeckue CBOWCTBA CHUPTOB, HMX IOIyYEHHE.
MexMoneKkynsipHasi BOAOpoaHast CBsi3b. OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHUS MOJEKYJI CIHPTOB.
XUMHUYECKHE CBOWCTBA CIHMPTOB, OOYCIOBJEHHbIE HAJIMYHEM B MOJIEKYJIAaX TUAPOKCHIBHBIX TPYIIL:
o0Opa3oBaHME  aJKOTOJSITOB, B3aWMOJEHCTBHE C  TaJOTCHOBOJOPOJAMH,  MEXKMOJICKYISApHAas |
BHYTPUMOJIEKYJIIpHAst ~ JeTUApaTauusi, JSTepuHUKaAIMs, OKHCICHHEe M JACTHAPHUPOBAHHUE CIUPTOB.
OcoOeHHOCTH CBOWCTB MHOTOATOMHBIX CIHPTOB. KadecTBeHHass peakiusi Ha MHOTOATOMHBIE CITUPTEHI.
Baxmueiimme npencrasureny cnuptoB. Puznonornueckoe AeiicTBUE METaHOIA U ATaHOJA. AJTKOTOJIU3M, €To
nocienctsus. [IpoduiakrTuka amkoronm3ma.

@enonvi. Genon, ero GU3NUECKUe CBOMCTBA U IMONTyuyeHHEe. XMMUYECKHE CBOMCTBa (eHONa Kak
¢byHkuus ero crpoeHus. KucnoTHele cBoiicTBa. B3auMHoe BIMSHME aTOMOB M TpyNIl B MOJIEKYyJax
OpraHMYecKUX BellecTB Ha mnpumepe ¢enona. [lonmukonneHcauuss QeHona ¢ (HOpMaIBICTHIOM.
KayectBennast peakuuss Ha ¢enon. Ilpumenenue ¢enona. Kraccuduxauus ¢enono. CpaBHeHHE
KHUCJIOTHBIX CBOMCTB BEIIECTB, COAEPKAIIMX TMAPOKCHIBHYIO TPYMILY: BOJBI, OJHO- U MHOI'OATOMHBIX
CIUpTOB, (eHona. DNeKTpopUIbHOE 3aMelleHHe B OCH30JbHOM Koublie. lIpuMeHeHue mIpou3BOIHBIX



¢benona.

PacuerHble 3aga4u. BoruncieHus no TepMOXUMHUYECKUM YPaBHEHUSIM.

Jemoncrpanuu. Ousnyeckue CBOMCTBa 3TaHOJa, HpornaHona-1 u OyraHona-1. IlapoctepskHeBbie
MOJCIIM MOJIEKYT u30MepoB ¢ MojekymsapasiMu  Gopmymnamu CsHgO u C4HipO. KommuecTBeHHOE
BBITECHEHHE BOAOpOJAa U3 cinupTra HaTtpueM. CpaBHEHUE DPEaKIMil rOpeHus STHIOBOTO U IMPOMHIOBOTO
cnuptoB. CpaBHEHHE CKOpPOCTEH B3aMMOJCHCTBHSI HATPUS C ITAHOJIOM, MPOMAHOJIOM-2, TIUIEPUHOM.
[Tonmyaenue npocroro »¢upa. [lonydenne crnoxxknoro s¢upa. [lonydeHue 3tena u3 stanona. PactBopumocts
¢denona B Boje npu OOBIYHOM M TMOBBIIIEHHONW Temmeparype. BeitecHenue ¢eHona u3 ¢eHondra HaTpus
yroyibHOU Kucioroi. Peakumst penona ¢ xmopuaom xkemnesa (111). Peakus ¢penona ¢ popmansaeruaom.

JlaGoparopubie onbIThl. 6. IlocTpoeHue Mojeneld MOJIEKYJ HM30MEPHBIX CHUPTOB. 7.
PacTBOpUMOCTH CHHMPTOB C pa3IM4HBIM 4YHMCIOM aToOMOB yriepojga B Boje. &. PacTBopumocTtb
MHOT'0aTOMHBIX CITUPTOB B Boje. 9. B3anmoelicTBre MHOrOaTOMHBIX CITUPTOB ¢ Tuapokcuaom meau ().
10. B3aumopeiicTBue BOAHOTO pacTBopa (heHoa ¢ OpoMHON BOIOH.

IpakTuyeckne padorbi: Ne3 «CrupThl 1 GEHOIBI»

Auabaernabl. KeToHbI

CrtpoeHre MOJIEKyJ aJbJIETUAOB U KETOHOB, MX M30MEpHs 1 HOMEHKIaTypa. OcCOOEHHOCTH CTPOCHHUS
KapOoHUIbHONH rpynmnbel. @Dusmueckue CcBoicTBa ¢GopManbaeruia M ero romojoroB. OTaenbHbIC
[IPEJICTAaBUTENN aJbAECTUAOB U KETOHOB. XMMHMUYECKHE CBOICTBA allbJIETUI0B, 00YCIOBIEHHbIE HAJIUUYHUEM B
MoJIeKyJie KapOOHWIBHON IpyNIbl aTOMOB (TUAPUPOBAHKE, OKUCICHHE aMMHAUYHBIMH PAcTBOPAMH OKCHJA
cepebpa u ruapokcuna meau (l1)). KauecTBeHHBIC peakiu Ha anbJCTHIBI. Peakius MOJIMKOHACHCAIUN
dbopmanbaeruaa ¢ gpeHomom. OCOOEHHOCTU CTPOCHHS U XMMHUYECKHUX CBOWCTB KeTOHOB. HykieodunbHoe
NPUCOCTUHEHNE K KapOOHMJIBHBIM COeIMHEHHAM. llpucoeanHeHWe NHMAHOBOAOPOAAa M TUAPOCYIb(hUTA
HaTpus. B3anmHoe BiHMsSHHE aTOMOB B MoOJIeKyJax. ['ajoreHupoBaHue anpJIerujoB U KETOHOB 110 HOHHOMY
MeXxaHM3My Ha cBeTy. KauecTBeHHas peakius Ha METUIIKETOHBI.

Jemoncrpanuu. [llapocrepkHeBble MOAETU MOJEKYNT albICTUIOB U H30MEPHBIX MM KETOHOB.
Oxucnenne OeH3anbaeruja Ha Bo3ayxe. Peakumst «cepebpsHoro 3epkana». OKUCIEHUE abICTH]IOB
ruapokcuaom meau (11).

JlabopaTopuble onbiThl. 11. [TocTpoenne Mozaenelr MOJIEKYT U30MEPHBIX albJETHIOB U KETOHOB.
12. Peaknus «cepeOpsHoro 3epkanay. 13. Oxucnenue anpaerunoB rugpokcunom menu (11). 14. Okucnenune
OeH3aJIbJIern/1a KuCIopoJOM BO3TyXa.

IIpakTuyeckas pa6ora Ne4, AnbAeru/ibl U KETOHBI

KapGoHoBble KHCJI0TBI, CJI0KHbIE I(PUPBI U KUPbI

Kapoonoevie kucnomwr. CtpoeHHe MOJEKY1 KapOOHOBBIX KHMCIOT M KapOOKCHIIBHOM T'PYIIIBIL.
Krnaccudukanusa 1 HoMeHKIaTypa KapOOHOBBIX KUCIOT. PU3ndecKre CBOMCTBA KapOOHOBBIX KUCIOT M UX
3aBUCUMOCTh OT CTpOEHUs1 MoJsieKys. KapOoHOBBIE KMCIOTHI B MpHpojie. buonornyeckas poib KapOOHOBBIX
kucnoT. OOuiye CcBOICTBA HEOPraHMYECKUX W OPraHUYECKUX KHUCIOT (B3aUMOJEHCTBUE C METaJUIAMU,
OKCHJaMH METaJUIOB, OCHOBAaHUSAMHM, COJISIMM). BiinsiHue yrieBogopoAHOTO pajuKajia Ha CUIy KapOOHOBOM
KUCHOThl. Peakumst sTepudukanyu, yciaoBHs €€ MPOBEACHUA. XUMHUYECKHE CBOMCTBA HEMpPEENIbHBIX
KapOOHOBBIX KHCIJIOT, OOYCIIOBJICHHBIE HAJMYUEM T-CBS3W B MoJeKyJe. Peakuuu 31eKTpouibHOrO
3aMEIICHHS C yJ4acTHEM OCH30MHOM KHUCIIOTHI.

Cnosicnvte Igpupur. CtpoeHue CIOXKHBIX 3(GUpoB. M3oMmepusi cnokHbIX 3QHUPOB («yTIEepOIHOTO
cKeleTra» M MexkiaccoBas). Homenknatypa cioHbiX 3¢upoB. OOpaTUMOCTh peakuuu 3TepuUKalnu,
THJIPOJIN3 CJIOKHBIX 3¢upoB. PaBHOBeCcHe peakumu 3TepuuKanum — THAPONIN3a; GaKTOPbl, BIUSIONIUE HA
Hero. Pemenne pacdeTHbIX 3a/ay Ha OINpejAeNieHHe BbIXO/a MPOJyKTa peakuuu (B %) OT TEOpEeTHYECKH
BO3MOJKHOTO, YCTaHOBJEHHE (OpPMyNIbl M CTPOEHHs BEIIeCTBA IO MPOAYKTAM €ro CropaHus (Wiu
TUIPOJIN3a).

ZKupwor. Kupbl — crioxxHblie 3QUpbI TIUIEPHUHA U KapOOHOBBIX KUCIOT. COCTaB M CTPOCHUE JKUPOB.
Homenknatypa u knaccudukanus >xupoB. Macna. XKupsl B npupoae. buonorndeckne GyHKIIUH KUPOB.
CpoiictBa >xupoB. OMBUIEHHE KHUPOB, TMoylyueHHE Mbula. OOBSCHEHHE MOIOIIMX CBOWCTB MBLIA.
IMuppuposanue xuakux xxupoB. Maprapus. [Toastue o CMC. O6bsacHenne Moromux cBorcTB Mbiia 1 CMC
(B cpaBHEHUN).



JleMoHcTpanuu. 3HAKOMCTBO C (U3UYECKUMH CBOMCTBAMH HEKOTOPHIX KapOOHOBBIX KHCIIOT:
MYPaBbUHOHM, YKCYCHOH, MPOMUOHOBOM, MACJSHOW, IIABEJIEBOM, JIMMOHHOM, OJICMHOBOM, CTEapUHOBOM,
OenzoitHoi. Bosronka OeH30HHONW KHUCIOTHL. OTHOLICHHE pPA3MUYHBIX KapOOHOBBIX KHCJIOT K BOJIE.
CpaBHEHME KHUCIOTHOCTH CpEIbl BOJHBIX PAacTBOPOB MYPAaBBUHOM M YKCYCHOM KHCIOT OJMHAKOBOM
MoJsipHocTd. [TomydeHne npusATHO MaxXHYIIETO CI0XKHOTO 3¢upa. OTHOIIEHHE K OPOMHOIT BOJIE U PacTBOPY
MepMaHraHaTa Kauus MNpeAeNbHOM M HemnpeaenbHOM kapOoHOBbIX kucnoT. lllapocrepikHeBble Mojenu
MOJICKYJT CIIOKHBIX J(GHUPOB ¥ HM30MEPHBIX KM KapOOHOBBIX KHCIOT. OTHOIIEHHE CIMBOYHOTO,
MOJICOJIHEYHOT'0 U MAIIMHHOTO Maciia K BOJAHBIM pacTBOpaM Opoma U NepMaHraHaTa Kausl.

JlaGopaTopHuble onbIThl. 15. [TocTpoenue Mozesneil MOJEKYa M30MEPHBIX KapOOHOBBIX KHUCIOT U
CIOXHBIX 3(pupoB. 16. CpaBHEHHE CHJIBI YKCYCHOH W COJITHOM KHCJIOT B PEAaKIUAX C IMHKOM. 17.
CpaBHEeHHE PaCTBOPUMOCTH B BOJIe KapOOHOBBIX KHCIOT U MX coiiei. 18. B3ammopeiicTBre KapOOHOBBIX
KHCIIOT C OCHOBHBIMH OKCHJAaMH, OCHOBAHHUAMH, aM(OTEPHBIMH THUIPOKCHUIAMU U coisMu. 19.
PacTBOpUMOCTB JKHPOB B BOJIE U OPraHUYECKUX PACTBOPUTEIAX.

JKcnepUMeHTaJIbHbIE 3a1a4u. 1. Pacno3naBanue pacTBOpoB arerara HaTpusl, KapOoHATa HATpus,
CHJIMKaTa HaTpus U creapara Harpus. 2. Pacmo3naBanme oOpasioB CIMBOYHOIO Maciia M MaprapuHa. 3.
[Tonyuenue kapO6oHOBOU KUCTIOTHI U3 MbLIa. 4. [oydeHre yKCyCHOM KUCIIOTHI U3 aneTara HaTpHsl.

IpakTuyeckne padorbi: Ned «KapOoHOBBIE KHUCIOTHI

Tema 5. Yruesoas! (8 uacoB) MoHo-, 1u- u nonucaxapuisl. [lpeacraBurenu Kaxmaoi rpymnisl.
buonoruueckas posib yriieBooB. VX 3HaueHHe B )KU3HU YEJIOBEKA U OOIIECTBA.

Momnocaxapuowt. I'moko3sa, ee puznueckue cBoiictBa. CTpoeHHE MOJICKYIIbl. PABHOBECHS B pacTBOPE
IIIOKO3bl. 3aBUCHUMOCTb XMMHYECKMX CBOMCTB IUIIOKO3bl OT CTPOEHHUs MOJIEKyJbl. B3aumozeicTBue c
rugpokcuom Mmeau () mpum KoMHATHON Temmeparype H HAarpeBaHWHW, OTEPUPHUKAIMSI, PEAKIHS
«cepedpsHOro 3epKanay, ruapupoBaHue. Peakiuu Opo>KeHUS TIIIOKO3bI: CIIUPTOBOTO, MOJIOYHOKHUCIIOTO.
I'moko3a B mpupone. buosorndeckas posib IUIOKO3bl. [IpuMeHeHMe IIIOKO3bl Ha OCHOBE €€ CBOWCTB.
@pykTo3a Kak M30Mep INIIOKO3bl. CpaBHEHHE CTPOCHHMS MOJEKYJI U XUMHUYECKMX CBOMCTB TJIIOKO3BI U
bpyxT0o361. DpYKTO3a B MPUPOJIE U €€ OMOIOrHYeCKast pOilb.

Hucaxapuown. CtpoeHne nucaxapuzoB. BoccraHaBmuBaromme UM HEBOCCTaHABIMBAIOLIME
nucaxapunabl. Caxaposa, JaKTo3a, MaJIbT03a, UX CTPOEHHUE U Ouosiornyeckas poib. ['uaponus aucaxapuiaos.
IIpoMBIIITIEHHOE TOyYEHUE Caxapo3bl U3 IPUPOTHOTO CHIPHS.

Ilonucaxapuov. Kpaxman u 1esmiono3a (CpaBHUTENIbHAs XapaKTEpPUCTUKA: CTPOEHUE, CBOICTBa,
Ouosiornyeckas poisib). PuU3NMUECKUEe CBOICTBAa MONMCAXapUI0B. XUMHUECKHE CBOMCTBA MOJIMCAaXapUa0B.
I'mpponu3 mnonucaxapuaoB. KauecTBeHHas peakiuss Ha Kpaxman. llonawcaxapunbl B mpupone, UX
Ouosiornyeckas poib. llpumenenue mnomucaxapuaoB. IloHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX.
B3aumopeiicTBue 1eUIi0I03bl ¢ HEOPTaHUYECKUMHU M KapOOHOBBIMU KHUCJIOTaMU — OOpa30BaHHUE CIOKHBIX
3¢upoB.

JdemoncTpanumn. OOpa3upl yriaeBoJoB M M3AeNuid M3 HUX. BzaumopeilicTBue caxaposbl ¢
rugpokcuaom meau (I1). Tlomydyenue caxapara KaiblMsl M BBIJENIEHHE caxapo3bl M3 pacTBOpa caxapaTa
Kanpus. Peakius «cepeOpsiHOTO 3epKaia» [l TII0K03bl. B3auMonelicTBre TII0KO3bI ¢ (DyKCUHCEPHUCTOM
KuciaoTod. OTHOIIEHHE PacTBOPOB caxapo3bl M ManbTO3bl (1akTO3bl) K ruapokcuny meau (I1) mpum
HarpeBaHuu. O3HakoMiIeHHE ¢ (U3MYECKMMHU CBOMCTBaMHM LIEJUTIONIO3bI U Kpaxmaia. HabyxaHue 1emono3sl
1 Kpaxmaza B BoJe. [lonmydyeHne HUTpara 1eIoI035l.

JlabopaTopuble onbIThl. 20. O3HakomyieHHEe C (U3UYECKHUMU CBOWMCTBAMH TJIFOKO3BL. 21.
B3aumoneiictBue rmoko3bl ¢ ruapokcuaomM menu (Il) mpu oOBIMHBIX YCIOBHSIX M NMpHU HarpeBaHUH. 22.
B3aumopeiicTBue TIIOKO3bI U caxapo3bl C aMMHAauHBIM pacTBOpOM okcuaa cepedpa. 23. KucnoTHbIi
rupoaun3 caxapossl. 24. KauecTBeHHas peakiusa Ha Kpaxmall. 25. 3HaKOMCTBO € KOJIJIEKIMEN BOJIOKOH.

JKcnepuMeHTA/NIbHbIE 3adauyd. 1. Pacno3HaBaHWe pacTBOpPOB TJIOKO3bl M TJUIEpUHA. 2.
Omnpenenenue HaTM4YUs Kpaxmaia B Mezie, Xjiebe, Maprapuse.

IIpakTHyeckne padorni: NeS «YTiieBoabI»

Tema 6. A3orcoaep:kaiue opranudeckue coequnenus (10 u)

Amunwr. CocraB u crpoeHue amuHOB. Kraccudukauus, m3oMmepus U HOMEHKJIATypa aMHHOB.
Amudarnyeckue amuHbl. AHWIMH. [lomydeHue aMHHOB: aJIKWJIMPOBAaHHE aMMHaKa, BOCCTAHOBJICHUE
HUTpocoenuHeHnn (peakius 3uHWHA). DU3MYECKHE CBOWCTBA aMHUHOB. XHUMHUYECKHE CBONCTBA aMHUHOB:
B3alMOJICICTBUE C BOAOW U KUCIOTaMH. I'oMOIOrnyeckuil psii apoMaTHYECKUX aMUHOB. AJIKWJIMPOBAHUE U



alMIIMpOBaHNE aMUHOB. B3anMHOe BIIMsSIHUE aTOMOB B MOJIEKYJIaX Ha MPUMEpe aMMHUaKa, alu(paTHUYECKUX U
apoOMaTHYECKNX aMUHOB. [IpuMeHeHne aMUHOB.

Amunoxkucinomor u denku. CoctaB U CTPOCHHE MOJIEKYJI aMHUHOKHCIOT. M30Mepuss aMMHOKHCIIOT.
JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB AaMHMHOKHCIOT M €€ HpuYMHBL. B3aumopneicteue
aAMHHOKHUCIIOT C OCHOBaHUSIMH. B3auMoneicTBHEe aMHMHOKHCIOT C KHCIOTaMH, OOpa3oBaHUE CIOXHBIX
s¢upoB. OOpa3oBaHHE BHYTPUMOJIEKYJSIPHBIX coliell (OurossipHoro uoHa). Peakuusi MoIMKOHIEHCAIUH
aMUHOKHCIIOT. CHHTETMYECKHE BOJOKHA (KalpoH, PHAHT W Ap.). buonoruudeckas pojb aMHUHOKHCIOT.
[IpuMeHeHne aMMHOKUCIIOT.

benku kak npupozansie ouononumepsl. IlenTuanas rpynna aToMoB U nenTuaHas cBsa3b. [lenTusl.
benku. [lepBuunas, BTopuuHas ¥ TPETUYHASI CTPYKTYpbl OeIKOB. XMMHUUYECKHE CBOMCTBA OENIKOB: TOPEHHUE,
JIeHATypalus, THIPOIU3, KaYeCTBCHHbBIE (IIBETHBIC) peakiuu. buonornyeckue QyHKINN OCIKOB. 3HAUYCHUE
6enkoB. UeTBepTUYHas CTPYKTypa OEJIKOB Kak arperaius OeJIKOBBIX U HEOEIKOBBIX MOJEKyJ. ['obanbHas
npobaemMa GeTKOBOTO TOJIOIaHUS U ITyTH €€ PELICHHUS.

Hykneunogvle kucinomst. OOUMil 11aH CTpoeHUs HYKIeOoTHAOB. [loHATHE O NMUPUMHUIMHOBBIX U
IIyPUHOBBIX OCHOBaHUAX. llepBuyHas, BTOpUYHAass M TpeTHYHas CTIPYKTypbl Mosekyasl JIHK.
buonornueckas poias JIHK u PHK. I'ennas umxeHepust u OuotexHosorus. TpaHcreHHbIe (POPMBI JKUBOTHBIX
U PacCTCHUH.

Jemoncrpaunu. dusznueckrue CBOMCTBA MeTWiIaMuHA. ['opeHue MerwnamuHa. B3aumoneincrsue
aHWIMHA U METWJIaMuHa C BOJOW M Kuciaoramu. OTHolleHue OeH30ila M aHWIMHA K OpOMHOW BoJeE.
OxpamrBanue TKaHEH aHUIMHOBBIMU KpacuTensiMu. OOHapykeHue (PyHKIMOHANBHBIX TPYII B MOJEKYJIax
aMUHOKHCIIOT. HelTpammsanus menoyn aMHHOKMCIOTOM. HelTpamms3amus KUCIOTBI aMHUHOKHCIOTOM.
PactBopenue u ocaxnenue OenkoB. Jlenaryparus OenkoB. KauecTBeHHble peakiuu Ha Oenku. Mopenu
monekysl JIHK n paznmuunsix BunoB monexyn PHK. O6pasibl npoTyKToB MUTaHUS U3 TPAHCTEHHBIX (OpPM
pacTeHui U KUBOTHBIX; JIEKAPCTB U IIPENapaToB, U3TOTOBJIECHHBIX C IOMOIIbIO FTEHHOW NH)KEHEPUU.

JlabopaTopuble onbIThl. 26. IlocTpoenne wmojeneii MOJIEKYJ H30MEPHBIX aMHHOB. 27.
CwmemmBaeMoCTh aHWIMHA ¢ Bojo. 28. OOpa3oBaHue coieil aMMHOB C kucioTamu. 29. KauecTBeHHbIC
peakiuu Ha OCJIKHU.

Tema 7. Bruosorudeckn akTuBHbIE BelecTBa (3 u)

Bumamunwr. Ilonstue o BuramuHax. Mx kmaccudukauuga u obo3Hauenue. Hopmbl notpebnenus
BUTaMHMHOB. BozopacTBopumsle (Ha mpuMepe ButamuHa C) U )KUPOPACTBOPUMBIE (Ha MpUMEpe BUTAMUHOB
A u D) Buramunbl. Ilonstue 00 aBUTaMUHO3aX, THIep- M TrUnoBUTaMHHO3axX. [IpodunakTrka
aBUTaMUHO30B. OTHenpHBbIE MpeJICTaBUTENN BojopacTBOpuMbIX BuTamuHOB (C, PP, rpymmer B) u
AKHUPOpPacTBOpUMBIX BUTaMUHOB (A, D, E). MIx 6uonoruueckas pois.

@epmenmut. Ilonstue o (epMeHTax Kak O OMOJIOTMYECKUX KaTalu3aTopax OENKOBOW MPHPOJIBL.
3HavyeHWe B OMOJIOTMM W MPUMEHEHHE B IpombinuieHHOCTU. Knaccudukamus dhepmentoB. OcobeHHOCTH
CTPOEHUSI U CBOUCTB ()EPMEHTOB: CEJIEKTUBHOCTh U 3((HEKTUBHOCTh. 3aBUCUMOCTb aKTUBHOCTU (hepMeHTa
ot temneparypbl 1 pH cpenpl. OcOOEHHOCTH CTPOEHHS W CBOICTB B CpPaBHEHHWU C HEOPraHUYECKUMU
KaTaJau3aTopamH.

I'opmonsi. llonsiTHE O TOpMOHAX Kak OMOJOTMYECKH AaKTHUBHBIX BEILECTBAX, BBIMOJHSIOIINX
SHJIOKPUHHYIO PETYISIUI0 KU3HEIEATeNbHOCTH OpraHu3mMoB. Kiaccupukanus TOPMOHOB: CTEpPOUIHI,
MIPOM3BOJIHBIE AMHHOKHCIIOT, TOJUMNENTUIHbIE M OelKoBble TOpMOHBI. OTHENbHBIE MPEACTaBUTENN
TOPMOHOB: 3CTPAAHNOJ, TECTOCTEPOH, MHCYJIMH, aAPEHAJIHH.

Jlekapcmea. 1lonsaTue 0 jekapcTBax Kak XMMHUOTEPANEBTHUECKUX Ipemnaparax. ['pymnmbl JeKapcTB:
cynb(aMupl (CTPENTOUN), aHTUOMOTHKY (MIEHULIMIUIMH), acupHH. be3omacHele crocoObl MPUMEHEHHUS,
nexapcTBeHHble (opMbl. KpaTkue ncropuueckie cBeleHUs 0 BOSHUKHOBEHUU U Pa3BUTUU XUMHUOTEPAIHH.
MexaHu3M JEHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IIPENapaToB, CTPOEHUE MOJEKYJ, IPOTHO3UPOBAHME
CBOMCTB Ha OCHOBE aHaJM3a XMMHUYECKOIO CTPOEHHUSA. AHTUOMOTHKH, UX KiIaccu(UKaIMs MO CTPOEHUIO,
TUNY ¥ crieKTpy neiictBus. Jucbakrepros. HapkoTuku, HapkoMaHus U ee IpoQHIaKTHKA.

JemoncTpanun. O6pa3ubl BUTaMUHHBIX npenapaTtoB. [lonmuBuramunsl. Mttoctpanuu gortorpaduii
KHMBOTHBIX C Pa3TUYHBIMU (opMamMHu aBUTaMHHO30B. CpaBHEHHE CKOpoCTH paszioxenus HpO, mon
neiicteueM (epmenrta (karanasel) u Heopranumdeckux karammzatopoB (KI, FeCls, MnQO,). Ilnakar wiun
KOJIoTpaMMa C M300pakKeHHWEM CTPYKTYPHBIX (OpMyn 3CTpaauoiia, TECTOCTEpPOHa, aapeHANMHA.
BzaumopeiictBue anpenamuna ¢ pactBopom FeCls. benkoBas mpupona mHCynuHa (IIBETHBIE pEaKkIUU Ha
oenkm). [lnakaTel Uiy KogorpaMMbl ¢ GopMyiaMu aMHIa CYIb(aHUIOBON KUCIOTHI, TUTHAPODOITHEBON 1
JIOXKHON TUTUAPO(OTHEBON KUCIOT, OCH3WINEHUIIMIUINHA, TeTPALMKINHA, Ie)oTaKkcuMa, aCIIUpUHA.



JlaGopaTopHsle onbIThl. 30. OOHapyXeHHEe BUTaMUHa A B pacTHTEIbHOM Macie. 31. O6HapyxeHue
ButamuHa C B s06iounom coke. 32. OOHapyxkeHHe BUTaMMHAa D B JKelTke KypuHOTO sidma. 33.
@depMeHTaTUBHBIA TMAPOIN3 Kpaxmaja Moj JedcTBUEM amuiasbl. 34. Pa3nokeHne nepokcuja BoAOpoOJa
noJ JaeiicTBueM Katanasbl. 35. JlelicTBUE aeruaporeHasbl Ha METWICHOBBIM cuHuil. 36. HcnbiTanue
pacTBOPUMOCTH aJpeHaldHa B BOAE M COJSAHOM kuciorte. 37. OOHapykeHue acnupuHa B TOTOBOM
JIeKapCTBEHHOU (popme (peakiueii THApoIIM3a WIK IBETHON Peakuen ¢ cyabdaTom Oepuiuins).

XuMH4YeCKHl IPAKTHKYM
ITP1 «KauecTBeHHBIN aHAIM3 OPraHUYECKUX COCITUHECHHI». (B TeMe 4)

[IP2 «YrneBomopoubl» (B TeMe 4)

ITP Ne3 «CrupTsl 1 heHOIBI» (B TEME S)

ITP Ne3 «CrnupTsl ¥ eHonsl» (B TEME 5)

ITP Ne 5 «KapGoHOBBIE KHUCIOTHI» ( B TEME 5)

ITP Ne 6. «YrneBoasi»_( B TeMe 6)

ITP Ne 7 «AMHMHBI,aMUHOKHCIIOTHI, O€IKU» ( B TeMe 7)

ITPNe8 «Mnentuduxamms OC»

ITP Ne 9 «/leiicTBre pepMEHTOB Ha pa3IMYHBIEC BEUIECTBA.

ITP Ne 10 «Ananu3 HeKOTOpbIX. JIeKapCTBEHHBIX IIPETIapaToOB)

Coaep:xkanue yueoHoro npeamera Xumvus 11 kiaace

Tema 1 .Ctpoenue atoma (9 u)

Amom — cnoxcnaa wacmuya. S1npo u dIEKTpOHHAs 000J0YKA. DJIEKTPOHBI, MPOTOHBI M HEUTPOHBI.
Mukpomup u makpomup. lyanusm yactuil MUKPOMHUPA.

Cocmoanue Inekmponoé ¢ amome. DIESKTpOHHOE o00Osako W opOutans. KBantoBbie umcma. dopma
opbuTaseii (S, p, d, f). Dueprerrueckre ypoBHH U MOAYpoBHH. CTPOCHHUE SICKTPOHHBIX 000JI0UEK aTOMOB.
OneKkTpoHHbIE KOH(UTyparuu atoMoB 3yieMeHTOB. [Ipuniun Ilaynu u npaBuno ['yHpma. DnexTpoHHO-
rpaduyeckre (HOPMYJIbI aTOMOB BJIEMEHTOB. DJCKTPOHHAs Kiaccu(UKalMs 3JIeMeHToB: S-,p-, d- u f-
CEeMENCTBA.

Banenmmnuie 603moxcnocmu amomos xumuueckux 3rnemenmog. BaneHTHbIE 3J€KTpoHbl. BaseHTHbIE
BO3MOXKHOCTH aTOMOB XHUMHYECKHX D3JIEMEHTOB, OOYCIIOBJIEHHBIE YHCJIOM HECIAPEHHBIX JJEKTPOHOB B
HOPMaJIbHOM M BO30YKJIEHHOM COCTOSIHUSX. [[pyrue ¢axTopsl, ompenesstonie BaIeHTHbIE BO3MOXHOCTH
aTOMOB: HaJM4YHM€ HEMOJENEHHBIX JJICKTPOHHBIX Tap M HaJdu4ue CBOOOJHBIX opoOuTanei. CpaBHEHUE
MOHSATUN «BAJICHTHOCTB)» U «CTEIEHb OKUCIICHUS.

Ilepuoouueckuii 3akon u nepuoouueckasa cucmema xumuyeckux nemenmos /. U. Menoeneesa u
cmpoenue amoma. IIpeAnoChUIKH OTKPBITUS MEPUOJAMYECKOTO 3aKOHA: HAKOIUIEHUE (PAKTOIOTHYECKOTO
Marepuania, pabotsl npenmectseHHUKOB (M. . bepuenuyca, . B. [lebepeiinepa, A. 3. lllankyprya, JIx. A.
Heronenaca, JI. FO. Meiiepa); cbe3n xumukoB B Kapicpya. JInunoctasle kadectsa [I. 1. Menneneesa.
Otkpertue J. V1. MenaeneeBbIM riepuoandeckoro 3akona. [lepsas hopMynupoBka mepuoandecKoro 3aKoHa.
['opu3oHTanbHas, BepTUKAIbHAS U JUArOHAJIbHAS IEPUOANYECKUE 3aBUCUMOCTH.

[lepuoanueckuii 3akoH M crpoeHue aroma. M3orombl. CoBpeMeHHas TPaKTOBKA MOHATUS «XHUMHYECKHUM
AJIEMEHT». 3aKOHOMEpHOCTh BaH-neH-bpyka — Mosznu. Bropas gopmynupoBka mepuoandeckoro 3akoHa.
[Tepuonnueckas cucrema /. 1. MenneneeBa u crpoenue aroma. U3nyueckuid CMBICH MOPSIKOBOTO HOMEpa
AJIEMEHTOB, HOMEPOB Tpynibl U nepuoja. [IpuyuHbl M3MEHEHUsT METAIMYECKUX M HEMETaNIMYeCKHX
CBOWCTB DJIEMEHTOB B TpYIIax M TMepuoAax, B TOM 4YHCIE OOJBIIUX M CBEPXOOJbIIUX. TpeThs
(GbOopMyIHMpOBKa MEPUOJUYECKOTO 3aKOHA. 3HAYCHHE MEPUOAMYECKOTO 3aKOHA W TMEePUOJAUYECKON CHUCTEMBI
xuMHu4ueckux sneMeHToB J[.M. MenaeneeBa i1 pa3BUTHS HAYKU U TOHUMAHUSI XUMUYECKOW KapTUHBI MUpA.

Tema 2.Ctpoenne BemectBa. (ucnepcubie cucremsl (16 u)

Xumuueckaa ceazp. Eounas npupooa xumuueckoii ceéazu. VIoHHas XUMHYECKash CBS3b M HOHHBIE
KpUCTaUTMYecKue pemeTkd. KoBaleHTHass XUMHYecKas CBS3b M €€ KIACCH(PHKAIMA: 10 MEXaHU3MY
oOpazoBaHusi (OOMEHHBIH M JIOHOPHO-AaKLENTOPHBIM), MO 3JIEKTPOOTPULATENBFHOCTH (TOJIpHAs H
HETOJISIpHAs), TI0 CIIOCO0Y TMepPEKPhIBaHMs JJIEKTPOHHBIX OpOHUTancH (6 M 7), O KPaTHOCTH (OAMHApHA,
JIBOWMHAS, TPOWHAs W TMONyTOopHAas). [IONSIPHOCTH CBS3M M TOJSPHOCTH MOJIEKYNbl. Kpucrammmdeckue
pEIIETKH BEIIEeCTB ¢ KOBAJCHTHOM CBSA3bIO: aTOMHAs U MOJIEKYJIsipHas. MeTainueckas XuMudeckasi CBsI3b U
METANIMYECKHE  KPHUCTAUIMYECKHUE  PEIIeTKH.  BomopoaHas  CBSA3b:  MEKMOJICKYJISpHAsS |



BHYTPHUMOJIEKYIIIpHast. MexaHu3Mm o0pa3oBaHUs ATOH CBSI3H, €€ 3HAUCHHE.

MeKMOJIEKYIISIpHBIE B3AMMOACHCTBUSI.

Enunas npupona XMMHMYECKMX CBA3EH: MOHHAs CBSA3b KaK NPEIEIbHBIM Cilydall KOBAJEHTHOW IOJISAPHOU
CBSI3M; IIEPEXOJ OAHOIO BUJA CBSI3U B APYT'OW; pa3HbIC BUJBI CBSI3U B OJTHOM BEILECTBE U T. 1.

Ceoiicmea Koseanenmuou xumuueckou ceéa3u. HacwllaeMoCTh, MNOJISPU3YEMOCTb, HAIPABIEHHOCTD.
I'eomeTpus MosieKy.

Tubpuouzauyua opoumanein u 2eomempus MoaeKy. Sp3-r1/16p1/m1/13am/1;1 y QJIKaHOB, BOJbI, aMMHaKa,
anMasa; Sp>-THOPHIN3AIMS y COSTUHCHMIT 60pa, ATKEHOB, apEHOB, AUCHOB M rpaduTa; SP-rHOPHIH3AIHS Y
COeIMHEHUI OepuIlIHs, aKHHOB 1 KapOuHa. ['eoMeTpusi MOJIEKy) Ha3BaHHBIX BELIECTB.

Ilonumepvr  opzanuueckue u  Heopzanuyeckue. llomumepbl.  OCHOBHBIE  INOHATUS ~ XHMHUU
BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: «MOHOMEP», IIOJIMMEP», «MAKPOMOJIEKYJIa», «CTPYKTYPHOE 3BEHO,
«CTENEHb IOJUMEpU3aLUN», «MOJEKyspHas Maccay. CnocoObl NOJIY4YeHHs TOJIMMEPOB: peaKLUH
MOJUMEPHU3aMM U TOJMKOHAeHcaunu. CTpoeHrne MOJMMEpOB: reoMeTpudeckas (opma MakpoOMOJIEKyd,
KPUCTANIMYHOCTh U aMOpP(HOCTb, CTEPEOPEryisipHOCTh. llonuMepsl opraHudeckne U HEOpraHUYEecKHe.
Kayuyku. Ilnmactmaccel. BosiokHa. buononumepsl: Oe€llku M HYKJIEMHOBblE KHCIOThl. Heopranumueckue
MOJIMMEPBI aTOMHOI'O CTPOEHUS (UIOTPOIIHbIE MOAM(DUKALINY YIIIEpoia, KPUCTAIUIMYECKUI KPEMHUH, CelleH
U TEJULyp LEHOYEHYHOI'O CTPOEHHUS, AMOKCHJ KpPEMHHUS M Jp.) U MOJEKYJISIpPHOro CTpoeHus (cepa
IUTACTUYECKas U Jp.).

Teopusa cmpoenus xumuueckux coeounenuit A.M. bymnepoesa. I1peqnocsbuiku co3/1aHUusI TEOPUH CTPOCHUS
XUMHUYECKUX CcoeauHeHur: paboTel npemmectBeHHnkoB (OK.b. lroma, ®. Benep, LI.®. Xepap, D.A.
Kekyne), cpe3n ecrectBoucnbiTaTeneii B llneiiepe. JInunoctueie kauectBa A.M. bytiieposa.

OCHOBHBIE TI0JIOKEHUSI TEOPUU XUMHUECKOTO CTPOCHMSI OPTraHNYECKUX COEIMHEHUN U COBPEMEHHOU TeOpun
cTpoeHus. M3omepus B OpraHM4ecKor M HEOPraHUYECKOM XuMun. B3anMHOe BIIMSIHME aTOMOB B MOJIEKYJIAX
OpPraHUYECKUX U HEOPraHUYECKUX BEILECTB.

OcHOBHbIE HaNpaBJICHUS Pa3BUTHUS TEOPUU CTPOEHUS OPraHUYECKUX COECIUHEHHH (3aBUCHUMOCTb CBOMCTB
BEIIECTB HE TOJIBKO OT XMMMYECKOIO, HO M OT HX DJIEKTPOHHOI'O U IPOCTPAHCTBEHHOTO CTPOEHHSA).
WHayKnoHHBINA 1 Me30MepHBIN 3P QekTsl. CTepeoperysipHOCTb.

Auanekmuueckue O0cHo6bl 00wiHOCMU O06YX 6e0ywux meopuii Xumuu. JIMaTEeKTUYECKUE OCHOBBI
oOmHocTH nepuoanyeckoro 3akona JI.M1. MenneneeBa u teopun crpoenusi A.M. BytiepoBa B cTaHOBJIEHUN
(pa®oThl TpPEIIIECTBEHHUKOB, HAaKOMJIeHHE (PaKToB, ydacTue B Cbhe3JaX, PYCCKUI MEHTAJIMTET),
npenckazanuu (HoBble dieMeHTsl — Ga, Se, Ge m HOBBIE BelecTBA — HM30MEPHI) W Pa3BUTHU (TpH
(bOpMyYITHPOBKH).

JMucnepcnovie cucmemost. [lonsiTie o nucnepcHeIX cucTemax. JlucnepcroHHast cpefa U gucnepcHas ¢asa.
Tunsl TUCTIEPCHBIX CUCTEM M UX 3HAYEHUE B MPUPOJE U XKU3HU YeNIoBEKa. J[MCIepCHBIE CUCTEMBI C KUIKON
CpeIoii: B3BECH, KOJJIOUIHbIE CUCTEMBI, UX Kilaccuukanus. 3omu U renu. Dpdext Tunnans. Koarynauus.
Cunepesuc. MonekynsipHble U HCTUHHBIE pacTBOPbI. CIIOCOOBI BBIpayKE€HHsI KOHIIEHTPALUU PacTBOPOB.
IpakTuyeckune padorni: Nel «Pacrno3HaBaHue MIacCTMAcC U BOJIOKOH)

Tema 3. Xumnueckue peakuuu (23 u)

Knaccugukayusa xumuueckux peaxkuyuii 6 OpeaHuueckou u Heopzanuveckou xumuu. lloHatue o
XUMHUYECKOHN peakiuy; ee OTINYHE OT AepHOM peakiuu. Peakium, uaymue 0e3 U3MEHEHHUs] KaYeCTBEHHOTO
COCTaBa BEIIECTB: AJUIOTPONM3ALUs, U30MEpHU3alsl U noauMmepusanus. Peakunu, uaymme ¢ n3aMEHEHUEM
CcOCTaBa BEIIECTB: IO YHUCIYy M COCTAaBy pearupymomux U 00pa3yroluxcs BeHIecTB (pa3iioKeHus,
COEJIMHEHUS, 3aMelleHusi, oOMeHa); MO0 M3MEHEHHUIO CTeNeHEeW OKUCIEHUS 3JeMEHTOB (OKHUCIUTENbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIUN U HEOKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH); 0 TEMJIOBOMY 3P heKTy
(3k30- W HHAOTEpMHUYECKHE); Mo ¢aze (ToMO- W TETEepOreHHbIE); MO HampaBleHUIO (oOpaTuMbie U
HeoOpaTHMBbIE); 10 UCMOIb30BAHUIO KaTalIn3aropa (KaTaIUTUYECKUE U HEKATaJIUTHUECKUE); TI0 MEXaHU3MY
(panuKkanbHBIE M HWOHHBIE); 10 BHJY OJHEpPIUM, WHUIUHpYOLEH peaknuio (poToxumuueckue,
pajvaloHHbIE, DJEKTPOXUMHUYECKHE, TepMoxumuueckue). OCOOEHHOCTH KiacCU(PHUKAMU peakuuidl B
OpPraHUYECKON XUMUHU.

BeposTHOCTh TpOTEeKaHUs XMMHYECKUX PEAKIUMH. 3aKOH COXpaHEHUsI PHEpruu. BHYyTpeHHsAs >HEprus u
9K30- M DHIOTEPMUYECKHE peakiuu. TerioBoi 3(deKkT XumMuueckux peaxkiuid. TepMoXumuuecKue
ypaBHeHus. Terora oOpasoBanusi. [lonstue 06 sHransmuu. 3akon I'.M. I'ecca m cimencTBust U3 HEro.
Outponus. DHeprust [ m60ca. Bo3MOXKHOCTh MpOTEKaHUsI PEAKIIUi B 3aBUCIMOCTH OT U3MEHEHHUS SHEPTUHU U
SHTPOIUH.



Ckopocmb xumuueckux peaxuyuii. Ilonstue o cxopoctu peakuuu. CKOpOCTb T'OMO- M TI'€TEPOTr€HHOU
peakuuu. DHEpPrusi aKTUBALMU. JJIEMEHTapHbIE U CIOXKHbIE peakunu. PakTopbl, BIUAIOIMUE HA CKOPOCTH
XMMUYECKOM peakUuu: TpUpOAa pearhpylollux BellecTs; Temmeparypa (3akoH Banrt-T'odda);
KOHIIEHTpaLus (OCHOBHOM 3aKOH XMMHUYECKON KMHETHUKH); KaTalu3aTopbl. KaTamus: roMo- u rereporeHHbl;
MEXaHU3M JeHcTBUsA Karanu3aropoB. depMeHThl. X cpaBHEHHE ¢ HEOPraHUYECKMMM KaTaIu3aTOPAMH.
@depMeHTAaTUBHBIN KaTalu3, €ro MexaHu3M. HruOUTOphl U KaTaluTUYeCKue s/bl. 3aBUCUMOCTb CKOPOCTH
peakuuil OT IOBEPXHOCTU CONPUKOCHOBEHMS PEArUPYIOIIMX BEIECTB.

Oopamumocmov xumuueckux peaxkyuii. XuMudeckoe paBHoBecHe. IIoHATHE 0O XMMHYECKOM PaBHOBECHH.
PaBHOBeCHBIE KOHLEHTpauuu. JIMHAMUYHOCTL XMUMHYECKOro paBHOBecus. KoHcTaHTa paBHOBecHs.
@DaxTOopHl, BAUAIOIIME HA CMELICHUE PABHOBECHUS: KOHLEHTpaLus, AaBjieHue U temreparypa. [Ipunnun Jle
[Taremnse.

Inexkmponumuyeckas Ouccoyuayus. INEKTPOIUTHI U HEAIEKTPOJIUTHL. DIEKTPOIUTHYECKAs JUCCOLUALU.
MexaHHu3M JUCCOLMALUK BEIIECTB C PAa3JIU4YHbIM TUIIOM XUMUYECKOH cBA3H. CBolicTBa MOHOB. KaTtnoHns! u
aHuoHbl. KucCioThl, conM, OCHOBaHHMA B CBETE DIEKTPOJUTHYECKOM aucconuanuu. CreneHb
JIEKTPOJUTUYECKON AMCCOLMALNM, €€ 3aBUCUMOCTb OT IPUPOABI IEKTPOJIUTA M €ro KOHLECHTPALMHU.
Koncranra nuccounanuu. CtyneHuaTas AUCCOLMALINS 2JIEKTPOIUTOB. Peakiny, mpoTeKaroye B pacTBOpax
2JEKTPOJINUTOB. IIpon3BeneHne pacTBOPUMOCTH.

Booopoounwiii nokazamens. [{uccoumanus Boael. Koncranta nuccounanuu Bogsl. MloHHOE npousBeneHue
Boabl. Bomopoausiii mokaszarens pH. Cpenbl BOAHBIX PacTBOPOB 3JEKTPOJIMTOB. 3HAYEHUE BOIOPOIHOTO
rokasatessi JUIsi XUMMUYECKHX M OMOJI0rMYECKHX MPOLIECCOB.

T'uoponus. llousartue «ruaponus». ['MaApoNM3 OpPraHUYEeCKUX COCIUHEHHM (TaJOTeHaKaHOB, CIIOMKHBIX
3¢UpoB, yriaeBoaos, 6enkoB, AT®) u ero 3HaueHue. ['uaponau3 HeopraHMyeckux BeuiecTs. I 'naponus comueit
— 1pu ciyuas. Crynenyarsliii ruapoian3. HeoOpatumslit ruaponus. [IpakTuueckoe NpuMeHEHNE THAPOITH3A.
Pacuernsble 3agaun. 1. PacueTsl 10 TEPMOXUMHUYECKUM YpaBHEHUAM. 2. BrrunciaeHue TemioBoro s3gpdexra
pEaKIHy MO TeryIoTaM 00pa30BaHMs pearupyroliux BEMIECTB W MPOAYKTOB peakiuu. 3. Onpenenenne pH
pacTBopa 3aJaHHON MOJIIPHOM KOHLIEHTpauuu. 4. Pacuer cpegHeil CKOPOCTH peakluy N0 KOHLIEHTPALUAM
pearupyromux BeUIecTB. 5. BBIUMCICHHUS C HCIONBb30BaHUEM IOHATUS «TEMIIEPATypHBIA KOd(pHIHEHT
CKOPOCTH peakuumn». 6. HaxoxeHne KOHCTaHTbl paBHOBECUS PEAKLIMHU 110 PABHOBECHBIM KOHIICHTPALUAM U
OINpPEIEICHUE UCXOHBIX KOHIIEHTPAMi BELIECTB.

IIpakTnyeckne padorbr: No2 «CKOpOCTh XUMHUYECKUX pEAKLIUI, XUMUYECKOE paBHOBecHE», Ne3 «Pemenue
JKCIEPUMEHTANIBHBIX 3a1a4 1o Teme «I uapoaus»

Tema 4.BemiecTBa M UX cBolicTBa (40 u)

Knaccugukauyusa neopeanuueckux eeujecms. lIlpocteie u  cinoxsHsle BemiectBa. OKCHIBI, HX
kiaccupukanusa. I'mapokcupl (OCHOBaHUS, KUCIOPOACOJAEPKAIIME KUCIOTHI, aM(OTEpHbIE THAPOKCUIBI).
Kucnotsl, ux xmnaccudpuxanus. OcHoBaHus, ux kinaccudukauus. Coiau cpegHHe, KUCIble, OCHOBHBIE W
KOMIUIEKCHBIE.

Knaccugukayua opeanuueckux eeujecme. YrineBoJopobl U Kiaccu(UKalUs BEIECTB B 3aBUCUMOCTH OT
CTPOCHHUS YTIAEpOaHON menu (andaTHdYecKue W IUKINYECKHE) M OT KPaTHOCTH CBsi3eH (TpeneibHbIE U
HenpeaenbHble). 'omonornyeckuii paa. [IpousBonHbie yriieBoIOPOIOB: rajloreHaNKaHbl, CIIUPTHI, (DEHOJIHI,
albJIerU/Ibl U KETOHBI, KapOOHOBBIE KUCIIOTHI, NMPOCTbIE U CIOXHBIE 3(DUPBI, HUTPOCOEAUHEHUS, aMUHBI,
AMUHOKHCJIOTBHI.

Memannwt. [lonoxenue metauioB B nepuoanyeckoit cucreme .M. MeHneneeBa U CTpOEHHUE UX aTOMOB.
IIpocTeie BemecTBa — METaJIBl: CTPOCHNUE KPUCTAJIIIOB U METAJUINYECKAsT XMMHUYECKas CBSI3b. AJIIOTPOIHSL.
O6mme (¢u3MYecKne CBOMCTBA METAUIOB. Psa cTaHIApTHBIX SJIEKTPOIHBIX TMOTeHIMaioB. OoOmue
XMMHUYECKHE CBOMCTBA METAUIOB (BOCCTAHOBHUTEIbHBIE CBOMCTBA): B3aMMOJEHCTBHE C HEMeTallaMH
(xucnopoaoM, rajioreHaMH, Cepoil, a30TOM, BOJOPOJOM), C BOJOW, KHUCIOTaMH U COJSIMH B pacTBoOpax,
OpPraHUYECKUMHU COETUHEHUSMHU (COUpPTaMM, TajloreHalKaHaMH, (PEHOJIOM, KHCIOTaMH), CO IIEJI0YaMHu.
3HaueHue METAJUIOB B IPUPOJIE U B )KU3HU OPraHU3MOB.

Koppo3ua memannoe. IloHsATHE «KOPPO3HMS METAUIOB». XHUMHUYECKas KOPpPO3USA. DJIEKTPOXMMHUYECKAs
Koppo3us. CriocoOb! 3alUThl METAJIIOB OT KOPPO3HUHU.

Oobuque cnocoodwl nonyuenus memannog. Metamisl B Ipupoae. Metamtyprust U €€ BUJbl: TUPO-, THAPO- U
ANEKTPOMETAIUTYPrusl. DJIEKTPOIU3 PacIIaBOB U PACTBOPOB COEIMHEHUN METAIJIOB M €r0 NPaKTUYECKOE
3HAauYEHUE.

Ilepexoonvie memannwt. XXeneso. Menp, cepedpo; IIMHK, PTYTh; XpOM, MapraHell (HaX0XJIeHHE B IPUPOJE;



MOJIy4YEHUE U MPUMEHEHUE MPOCTHIX BEIIECTB; CBOMCTBA MPOCTHIX BEIIECTB; BAXKHEHIIINE COCTUHEHNUS ).
Hememannwt. [lonoxenne HemeTauioB B nepuoaunyeckoit cucrteme .M. MenaeneeBa, CTpoeHHUE UX aTOMOB.
DNeKTpoOTpULaTeIbHOCTh. MHepTHhIE ra3bl. JIBONCTBEHHOE MOJOKEHHE BOAOPOAA B MEPHOJAMYECKOU
cucteme. Hemerannsl — npocTeie BeniecTBa. VX aTOMHOE M MOJIEKYJISIPHOE CTpPOEHUE. AJUIOTPONHS U €€
MPUYUHBL. XUMUYECKHE CBOMCTBA HeMeTaIoB. OKUCIUTENIbHBIE CBOMCTBA: B3aMMOJICUCTBUE C METaJUIAMH,
BOJOPOJAOM, MEHEE HIIEKTPOOTPULIATEIbHBIMA HEMETAJJIAaMU, HEKOTOPBIMHM CJOKHBIMU BEIIECTBAMHU.
BoccranoButeapHBIC CBOMCTBA HEMETAIOB B PEAKIIUAX CO (DTOPOM, KUCIOPOAOM, CIOKHBIMU BEIICCTBAMH-
OKHUCJIUTEISIMU (230THOM U CEPHOM KUCIOTaMH U Ap.).

Bonopoansie coenunenuss HemetrauioB. [lonmydeHue MX CHHTE30M U KOCBEHHO. CTpoeHHE MOJEKyd U
KPUCTAJUIOB 3TUX coeauHeHud. dusmueckue cpoiicTBa. OTHomeHHWE K Boje. M3MeHeHHe KHUCIOTHO-
OCHOBHBIX CBOMCTB B [IE€PUO/IaX U TpyInax.

HeconeoOpa3yromue u coneoOpa3yromue OKCUIbI.

Kucnoponusie kuciaotsl. I3MeHeHHE KUCIOTHBIX CBOMCTB BBICIIUX OKCHIOB U THAPOKCHUJIOB HEMETAIIIOB B
MIEPUOJIAX U Tpynnax. 3aBUCUMOCTb CBOMCTB KUCJIOT OT CTEIIEHH OKHCIICHHsI HEMETAJLIa.

Kucnomu opeanuueckue u neopzanuueckue. Kuciorsl B cBeTe mpoToauTHUYEeCKo Teopun. ConpsipkeHHbIE
KHCIIOTHO-OCHOBHBIE maphl. Kiaccudukanuss opraHndeckux U HeopraHudeckux kuciot. OOmme cBoicTBa
KHCJIOT: B3aUMOJICHCTBUE OPraHUYECKUX U HEOPTaHUYECKUX KUCIIOT C METaUIaMH, C OCHOBHBIMU OKCHJIaMH,
c am(pOTEepHBIMU OKCHUIAMHU U THUAPOKCHAAMHU, C COJSIMHU, 0Opa3oBaHHE CIOKHBIX 3¢upoB. OcoOeHHOCTH
CBOMCTB KOHLIEHTPUPOBAHHON CEPHOM M a30THOM KUCIOT. OCOOEHHOCTH CBOMCTB YKCYCHOM M MYypaBbUHOM
KHCIIOT.

OcHnoeanua opeanuueckue u Heopeanuuyeckue. (OCHOBaHUS B CBETE€ IPOTOJIUTUYECKOM TEOPHH.
Knaccudukanusa opraHMYeCKMX W HEOPraHWYECKUX OCHOBaHMM. XHWMHUYECKHE CBOWCTBA WIEIOYEH U
HEpAacTBOPUMBIX OCHOBaHUU. CBoicTBa OECKUCIOPOAHBIX OCHOBAHMW: aMMHaka M aMUHOB. B3aumHoe
BJIMSIHME aTOMOB B MOJIEKYJIE aHUJIMHA.

Ampomepnvie opeanuueckue u Heopeanuueckue coeouHenusa. AMpoOTepHBIE COEIWHEHHUS B CBETE
MPOTOJIMTUYECKOW  TEOpHH. AMMOTEPHOCTb OKCHUIOB U  TUAPOKCHUIOB HEKOTOPHIX  METaJUIOB:
B3aUMOJICCTBUE C  KHCIOTaMu W menoyamu. [IoHSATHE O  KOMIUIEKCHBIX — COCIUHEHUSX.
KommekcoobpaszoBarenb, JUraHAbl, KOOPAWHAIMOHHOE YHWCIIO, BHYTpPEHHSs cdepa, BHemHsAS cdepa.
AMQOTEpHOCT AMUHOKHUCIIOT: B3aUMOJICHCTBUE aMUHOKHCIIOT CO IIEJI0YaMH, KUCIOTaMU, CIIUPTaMH, JAPYT
¢ Ipyrom (oOpa3oBaHHe MMOJUIENTHAOB), 00pa30BaHUE BHYTPEHHEN cOIM (OUITONIIPHOTO UOHA).
I'enemuueckas c6a3b medncoy Kiaccamu OpP2AHUYECKUX U HeOpZaHuueckux coeouHenuil. llonstue o
T€HETUYECKON CBS3M M T€HETHMYECKUX PsA/lax B HEOPraHMYECKOW M OpraHMYecKod XuMuH. ['eHeTmueckue
psAIBl MeTalla (Ha IpuMepe KalbIus U jKelle3a), HeMeTauia (Ha IpuMepe cepbl U KPEMHUSI ), TIEPEXOTHOTO
areMeHTa (Ha mpuMepe IMHKa). ['eHeThdyeckue psiibl U TeHeTHUYeCKas CBsI3b B OPraHMYECKON XUMHUU (IS
COEIMHEHHH, COZIEPIKaIIX JIBa aTOMa yriepo/ia B MojieKylie). EAMHCTBO Mupa BelecTs.

Pacuernsie 3amaun. 1. Berancnenne maccel win o0beMa MPOIYKTOB PEAKIMU MO M3BECTHOW Macce WM
00BEMy MCXOJHOTO BEIIECTBA, COACPIKAIIETO MpUMeECH. 2. BriuncieHne Macchl MCXOIHOTO BEIIECTBA, €CIU
W3BECTEH MPAKTHUYECKUI BBIXOJ M MAccOBasi JIOJISl €ro OT TEOPETUUYECKH BO3MOKHOTO. 3. Bpruncinenus no
XUMUYECKUM YpaBHEHUSIM PEAKIMWA, €CIM OJHO W3 PEarupyrolrux BeImEeCTB JaHO B U30bITKE. 4.
OmnpeneneHre MOJEKYISIpHOW (GOpMYIbl BEIIECTBA MO MAacCOBBIM JOJSAM 3JeMEHTOB. 5. OmpeneneHue
MOJICKYJISIPHOHN (POPMYJIBI Ta3000pa3HOTO BEIIECTBA MO W3BECTHON OTHOCHTEIBHON TIOTHOCTH U MacCOBBIM
JONISIM AJIeMEHTOB. 6. HaxoskneHue momnekynspHoi ¢opMynbl BeliecTBa 1mo Macce (00beMy) MPOTyKTOB
cropanus. 7. KomOuHMpoBaHHbBIE 3a0a4H.

IIpakTuuyeckue padorbi: Ned «[lonyuenue, cobnpaHnue u pacrio3HaBaHKE ra30B U U3yYCHHE UX CBOUCTBY (2
gaca); NeS «CpaBHeHHE CBOWCTB HEOPTaHMYECKHX W OPTaHWYECKUX coenuHeHmi»; Ne6 «PemeHue
AKCIEPUMEHTANIbHBIX 337a4 [0 HeopraHu4yeckod Xxumumy»; Ne7 «PemieHue 3KCIEepUMEHTAIbHBIX 3a/1ay 10
opranndeckon xumun»; Ne8 «['eHeTHueckas CBSI3b MEXIY KJIAaCCaMH HEOPraHWYECKUX M OPraHuYECKHUX
BemiecTBy (2 yaca)

Tema 5.Xumus 1 001ecTBo (9 u)

Xumua u npou3eoocmeo. XUMHUECKas IPOMBIIUIEHHOCTb, XUMHUecKkass TexHonorusa. Celppe A
XMMHUYECKON TPOMBIIUIEHHOCTH. Bola B XMMHYECKOH NPOMBINUIEHHOCTH. DJHEPrusi A XUMHYECKOIO
IIpou3BoJIcTBA. HayuHble IPUHIUIIBI XUMUYECKOIO ITPOU3BOJICTBA. 3allUTa OKPYXKAIOIIeH Cpeibl U OXpaHa
TpyAa IpU XHMHYECKOM Mpou3BojAcTBE. OCHOBHBIE CTaJUM XHMHYECKOIO MPOM3BOJACTBA (aMMMaKa M
MeTaHoja). CpaBHEHUE IPOU3BOACTBA ITUX BELIECTB.



Xumua u cenvckoe xo3ancmeo. XuMusanys CEJIbCKOTO X035MCTBA U €€ HalpasiIeHUs. PacTeHus u nousa,
nouBeHHBIN nornomaronuii komruiekce (IT1K). Yaobpenus u ux knaccudukarus. XUMHUYECKHUE CPECTBA
3alUThl pacTeHuid. OTpUnaTeabHbIe TOCIEACTBHS MPUMEHEHHUS MECTULUIOB U 00ph0a ¢ HUMU. XUMH3AIHS
KMBOTHOBO/ICTBA.

Xumua u 2IKon02us. XUMUYECKOE 3arps3HEHUE OKpyxkawomed cpeasl. Oxpana ruzapocdepbl Ot
XUMUYECKOoro 3arpsisHeHus. OXxpaHa MOYBBI OT XUMHMUYECKOro 3arpsi3HeHus. OxpaHa aTMocdepbl OT
XUMUYecKoro 3arpsisHeHus. Oxpana (iaopsl U ¢ayHbl OT XMMHUYECKOTO 3arpsisHeHHs. buoTexHonorus u
TeHHasi UHKCHEPHSL.

Xumusa u noecedneenan dHcusHp uenogeka. JlomamHss anrteuyka. Morwliue M UUCTAIIME CpEACTBA.
CpenctBa 60ppObI C OBITOBBIMU HaceKOMbIMHU. CpeacTBa JIMYHON TMUTMEHbl U KOCMETUKHU. XUMMS U IUILA.
MapkupoBKa yakoBOK IHILIEBBIX MPOAYKTOB M IIPOMBIIIJIEHHBIX TOBAPOB U YMEHHUE UX YUTATh. DKOJIOTUS
KUIUILA. XUMUS U TeHETUKA YeI0BeKa.

JlaGopaTopHble onbIThl. 14. O3HaKOMJICHHE ¢ KOJUICKIMEH yaoOpeHuii u nectuuaoB. 15. O3HakoMieHne
¢ oOpa3naMu cpeacTB ObITOBOM XMMHM U JIEKAapCTBEHHBIX NPENapaToB, M3y4YE€HHUE MHCTPYKLUUH K HUM IO
IIpaBWJIBHOMY U 0€3011aCHOMY IPUMEHEHUIO.

l1l. TemaTnyeckoe NJIAHUPOBAHUE C YKA3ZAHNEM KOJHUYECTBA YACOB, OTBOAUMBIX HA M3VUEHHE
KaKI10M TeMbI

10 kaacc
No TEMA Kon-Bo gacos,
m\it OTBOJMMBIX Ha
U3YYCHUC
KaKIOU TEMBI
1. Beenenue 5
2. CtpoeHue u knaccuukanysi OpraHn4eCKiX COeTMHEHHM 10
3. Peakuuu opraHndeckux coeqMHEeHHM 6
4. YraeBogopoas 23
5. Kucnopoacoaepxaniye coelMHEHHs 20
6. VrieBoasl 8
7. A3o0TcoaepKalme CoeTMHEHUS 10
8. Buongornuecku akTUBHBIE BEILIECTBA 3
9. XUMUYECKUHN NPAKTUKYM 10
10. O6006mmenue 3a 10 kacc 7
HUTOI'O HACOB 102

KonnuecTBo yacos
OTBOJIMMBIX HA U3yUYCH
KaKJI0U TEMBI

| Beseoenue 5

1 | IIpenmer oprannyeckoil xumun. Poib u MecTo oprannueckoit xumuu B | 1

CHCTEME HayK O IPUPOJIE.

2 | Teopust ctpoeHUs opraHudeckux coeanHeHnii A.M. bytieposa 1

3 | XuMHyeckoe CTpOEHHE U CBOWCTBA OpraHnyeckux BemecTs. M3omepus. | 1

4 | Crpoenue atoma yriepona. C.P. 1

5 | BaneHTHBIE COCTOSIHHSI aTOMa YTIIEpoa.

Il | Cmpoenue u knaccugpuxayus opzanuueckux coedunenuii (10uacos) | 10

6 | Knaccudukamus OC mo CTpOCHHIO «yTJIEBOJOPOTHOTO CKEIIETa) 1

7 | Kmaccuduxaiysi opraHn4ecKux coeIMHEHUH 10 (PYHKIIMOHATIBHBIM 1




rpynnam. C.P.

8-9 | OCHOBBI HOMEHKJIATYPBI OPTaHUYECKUX COCAMHEHHH. 2
10-1 CtpykrypHas u3oMepus u e€ BUIbL. 2
12 | TlpocTpancTBeHHAs! H30MEpHS U €€ BUIBI. 1
13 | Ypoxk-ynpakHeHus. Y paBHCHHS peaKIuil. 1
14 | OGo0menue U cucTeMaTu3anus 3HaHuii 0 CTpoeHnH U kiaccudukanuu ( 1
15 | KP Ne 1 o Teme: «CtpoeHue u KiraccuuKamusi OpraHuIecKux 1
COCIMHEHU I
Il | Peakyuu opecanuueckux coeounenuii (6 uacoes) 6
16 | Anayms KP Ne 1. Buibl XuMudeckoii CBSI3M B OpPraHndecKux coennHenuy 1
17 | IlonsiTue 0 peakusx COEAUHEHHUS. 1
18 | Ilonsarue o peaknusx ormerieHus. Peakiuu nzomepuzanun. C.P. 1
19 | T'oMO U TeTepOTMTHYECKUI pa3phiB KOBAJIEHTHONW XUMHYECKOM cBs3u. | 1
OO6pazoBaHne KOBAJICHTHON CBS3U IO JOHOPHO-AaKIIENITOPHOMY MEXaHH
20 | Kimaccudukanust peakiuii o THITY pearupyromux dyactul. Bzanmuaoe | 1
BIIUSTHUE aTOMOB B MOJICKYJIaX OPTaHUYECKHX BEIIECTB.
21 | O6o0IIeHHE U CUCTEMATH3AIHS 3HAHUIA 0 XUMUYECKUX PEaKIusaxX U Buag 1
pearupyomux YacTHIl.
IV | Yenesooopoow 23 +2
22 | IIpupoaHbie HICTOYHUKH YTIeBOA0POA0B. HedTh e€ mpombliieHHas 1
nepepadoTKa.
23 | [Ipuponanerit ra3. KaMeHHBIH yTroyib. DKOJOTHYECKUE aCTIeKThI J0Ob4H, | 1
nepepaboTKU U UCTIOJIB30BAaHUS MOJE3HBIX UCKOMAEMBbIX.
24 | Ankanpl. CTpoeHne, H30Mepusi, HOMEHKIIATYpa. 1
25 | ®usnyecKkue CBOMCTBA U MOJYyYEHHUE aJTKaHOB. 1
26 | XuMudeckue cBoiicTBa ankaHoB. [IpumeneHue 1
ankaHoB. MeXaHM3M peaklliy paJuKaabHOTO 3aMEIEHUSs, €T0 CTAIHH.
27 | Pacuernbie 3a1aun. HaxoxaeHue MOJIeKyIsIpHON (hOpMYITBI OpraHndeck( 1
COeIMHEHUs 1o Macce (00beMy) MPOAYKTOB CrOPAHHUS.
28 | Anxensl. CTpoeHHE, H30MEPHs, HOMEHKJIATypa. 1
29 | ®usnyeckue M XUMUIECKHE CBOMCTBA alIkeHOB. [lomyuenue ankenoB. | 1
30 | Pacuernsle 3agaun. Haxoxxnenue MosekynspHoi GopmMyibl BemecTsa m( 1
OTHOCHTENIFHOW TIOTHOCTH M MAaCCOBOM JI0JI€ SJIEMEHTOB B COEIMHEHMUS]
31 | [IpumeHeHHe aJKeHOB Ha OCHOBE WX CBOMCTB. MeXaHU3M peakiuu 1
ANIEKTPO(UITBHOTO MTPHCOETUHEHHUS.
32 | Ankusnbl. CTpoeHue, 130MepHs, HOMEHKJIATypa. 1
33 | ®dusnueckue CBOICTBA U MOJTyYCHUE. 1
34 | XuMuuyeckue CBOMCTBA aJIKUHOB. 1
[IpuMeHeHne anKHHOB
35 | Ypok-ynpaxHeHusl. 1
36 | Ankamuensl. CTpoeHue Mosekyi. M3omepus 1 HOMEHKIIaTypa. 1
37 | Xumuueckue CBOMCTBA AKAIUEHOB. 1
38 | HarypanpHbiii u cuaTeTndeckue kayayku. C.P. 1
39 | Huxnoankanel. CTpoeHHe, H30MEpHsi, HOMEHKIJIATYpa U CBOHCTBA. 1
40 | Apensl. CTpoeHHEe MOJIEKYIIbI OeH301a. 1
Du3nyecKue CBOMCTBA U MTOJTYYECHHE apEHOB.
41 | Xumuueckue cBoiicTBa 6eH301a U ero romosoros. [Ipumenenue Genzomny 1
€r0 TOMOJIOTOB.
42 | TeneTndeckas CBSI3b MKy KJIACCAMHU  YTJIEBOJIOPOJIOB. 1
43 | TIP1 «KadecTBeHHBII aHaIN3 OPraHUYECKUX COCTMHECHUN. 1
44 | TIP2 «YrneBomopoIbI» 1
45 | O60061IeHNe U CUCTEeMAaTH3aIUs 3HAHUHN 110 TeMe: «YTIeBOJOPOIbI» 1
46 | KP Ne 2 o teme: «YTJIEBOIOPOIBI» 1
V | Kucnopoocooepiicaujue coeOunenus 20+3




47 | Anamuz KP Ne 2. Criuptsl: coctaB, Ki1acCU(pHUKAIH, U30MEPH U 1
HOMEHKJIATypa.
48 | ®dusnueckue CBOMCTBA U MOJIyYEHUE CIUPTOB. 1
49 | Xumuueckue CBOMCTBa OJHOATOMHBIX U MHOTOATOMHBIX CIIUPTOB. 1
IIpuMeHeHne ClIupTOB.
50 | ®eHombl: cTpoeHUe, PU3NYECKIE U XUMHUYECKHE CBOMCTBA, MpUMeHeHHe| 1
51 | Pacuernsle 3aaun. BerunciaeHus no TepMOXUMUYECKUM ypaBHeHHsIM. | 1
52 | TP Ne3 «CrupTsl 1 heHOITBI» 1
53 | Anpaerunpl M KETOHBI: Kitaccudukanusi, M3omepus, HOMEHKIIATypa. 1
54 | Crpoenue moiekyn, ¢uzndeckue cBoiicTa. [lorydeHne anpaeruios. 1
55 | Xumundeckue cBO¥MCTBA anbIETUA0B U KETOHOB 1
56 | Ypok-ynpaxkHeHus. PereHue pa3HbIX THIIOB 3a/1a4. 1
57 | CucremaTu3anus 1 0000IIeHIE 3HAHUH O criupTax, (eHoIax U 1
KapOOHUJIbHBIX COEJIMHEHUSIX.
58 | IIP No 4 Anvoecuovl u KemoHoi. 1
59 | KP Ne 3 no teme: «AnbAeruabl 1 KETOHBDY 1
60 | Amamu3 KP Ne3. KapOoHOBBIE KUCIIOTHI: CTPOSHHE, KITaCCHU(pUKAIIHS, 1
HOMEHKJIATypa, H30MepHusl.
61 | ®dusnueckue cBoiicTBa KUCIOT. [lomydenust. 1
62 | XumMuyeckue CBOKWCTBA KAPOOHOBBIX KHCIIOT. 1
63 | CnoxkHble 3(pUpBl: OJIy4eHHEe, CTPOCHHE, HOMEHKIIATypa. 1
64 | CaoiicTBa a¢upos. [IpumeHenue. 1
65 | XKupsl. CoctaB u ctpoenue Mmonekyn. dusnueckue cBOCTBa )KUpoB. . | 1
66 | ITP Ne 5 «KapOOHOBBIE KHCIIOTBI» 1
67 | Pemenwue 3amau o teme KapOOHOBBIC KHCIIOTHI
68 | O0oOmeHune u cucreMaTu3ays 3HaHuil mo teme: «KapOonossie kucnot 1
CroxHble 3¢upb»
69 | KP Ne 4 no teme: «Kap6onosblie kucioThl. Ciaoxsblie 3¢upbl. XKups»y | 1
VIl Yenesoont 8+1
70 | Ananusz KP Ne 4. YriieBoibl, UX cOCTaB M KjlacCU(UKALUS. 1
71 | Monocaxapubl. ['ekco3bl 1
72 | I'moxo3a u ppykTo3a. 1
73 | ducaxapuasl. Baxxneiimme npenctaBuTen. 1
74 | Kpaxwmau. lemtonosa. 1
75 | Tlonucaxapuipl B IpUPOAE, UX OMOJIOTHYECKask POJIb. 1
76 | Ypok-ynpaxHeHus. Penenne pa3HbIX THITOB 3a/1a4 1
77 | IIP Ne 6. «YrieBoas» 1
78 | O6oOIIeHne 1 cucTeMaTH3aIMs 3HaHUH 10 TeMe: « Y TIICBOIBD) 1
IX | A30mcodepicawue coeounenusn 10 +1
79 | CocraB u ctpoerne amuHOB. Kitaccudukanus, m3omepust 1 HOMeHKIaTy| 1
aMHHOB
80 | AnudaTtnueckue amunbl.. [loyueHre aMHHOB 1
81 | Xumuueckue CBOWCTBa aMHHOB 1
82 | AuunuH. B3anMHoe BiMsIHHE aTOMOB B MOJIEKYJIax Ha MpUMepe aMMHaky 1
ann(paTHIECKUX U apOMATHIECKUX aMUHOB..
83 | AMMHOKHUCIOTHI . JIBOHCTBEHHOCTh KUCJIIOTHO-OCHOBHBIX CBOMCTB 1
AMHHOKHCIIOT
84 | benku Kak NPUPOJIHbIE OUOTIOIUMEPHI 1
85 | HykienHOBBIE KUCITIOTHI 1
86 | O600meHre U cucTeMaTU3aIKs 3HaHU 00 yriieBoiax u a3oTcoepskaniy 1
COCMHEHUSIX.
87 | IIP Ne 7 « AMMHBI,AMHHOKHUCIIOTHI, OCJIKH 1
88 | KP Ne 5 mo remam: «YTieBosbl», «A30TCOIEpKAIINE COCTUHEHHSD) 1
X | Buonozuuecku akmuegnvle geujecmea 3




89 | Ananu3 KOHTPOIBbHOM paboThl Ne 5.ButamMuHb 1
90 | depMeHTHI. bruosornyeckre KaTaau3aTophl. 1
91 | I'opmownsl. JlekapcTBa. Y poK-ynpakHEHUs 1
X1 | Xumuueckuii npakmuxym 3
92 | TIPNe8 «Mnentuduxarus OCy 1
93 | IIP Ne 9 «/lelicTBue (hepMEHTOB HA pa3IMYHBIC BEIIECTBA. 1
94 | TIP Ne 10 «AHanmu3 HEKOTOPBIXJIeKapCTBEHHBIX MPEIapaTOB) 1
XIl| O6o6wenue 3a 10 knacc 7
95- | O600IIeHNE M CUCTeMaTH3alKsl 3HAHUH 110 KypCY OpraHUYECKON XUMUH| 2
96
97 | KonTpomnpHas pabora (tect). [T/A 1
98 | Ananu3 KOHTPOJBHOMN PaOOTHI. 1
99 | Pemenue 3a1au Ha HAXOXKJAECHHE (DOPMYJIBI 1
100 | Pemenne 3aga4 Ha HaXOXKJAEeHUE (HOPMYJIBI 1
101 | Permenue 3a1a4 1
102 | Utorossiii ypok. «lIpenmer u mytu pa3BUTHs OpraHMYecKod xumun» | 1
Bcero 102 ypoka
11 kaacc
Ne HasBanne tembl KomnuectBo | IIpaktnueckue | KonTponbHbie
JacoB paboOThI paboThI
1 CrpoeHue atoma 9 1
2 CrtpoeHue BEIIICCTBA. 16 1 1
JlucriepcHbie CUCTEMBI
3 XUMUYeCKHe peakluu 24 2 2
4 BemectBa u ux cBoiicTa 41 5 2
5 Xumusi 1 00IIECTBO 12 1
BCET'O 102 8 7
Ne HaumeHoBaHMe pa3zienoB U TeM KomnuectBo
n/m 4acoB
CTtpoeHue atoma 9
1/1 | ATOM cIIO)KHAs 4acTHUIIA. 1
2/2 | CocTostHHE DJIEKTPOHOB B aTOME. 1
3/3 | CocTosiHHE JIEKTPOHOB B aTOME. 1
4/4 | BaneHTHBIE BO3MOXHOCTH aTOMOB XUMHUYECKUX DJIEMCHTOB. 1
5/5 | DnekTpoHHBIE KOHPHUTYPALUH ATOMOB XUMHUYECKHX JIIEMEHTOB. 1
6/6 | DneKTpOHHBIC KOHPHUTYPAIUH ATOMOB XUMHUYECKHX JIEMEHTOB. 1
717 | Ilepuonuueckuii 3akoH U [lepuoauueckas cucteMa XuMHIeckux dmnementoB J[. 1. 1
MeHieneeBa B CBeTe YICHHS O CTPOCHHUHU aToMa
8/8 | O6obIIeHNE 3HAHUI IO TeMe, TIOATOTOBKA K KOHTPOJIBLHOHN paboTre 1
9/9 | KontponbHas padora Nel o reme «CTpoeHHEe aToMay 1
Crtpoenue BemecrTna. /(ucnepcHbie cHCTEMBI. 16
10/1 | Xumudeckas CBSI3b. 1
11/2 | Xumudeckasi CBsI3b. 1
12/3 | Enunas npupoaa XMMUYECKON CBSI3H. 1
13/4 | CoiicTBa KOBAJICHTHONH XUMHUYECKOM CBSI3H. 1
14/5 | T'ubpuauzaius opOUTaICH U reOMETPHS MOJICKYI. 1




15/6 | Teopwust cTpoeHus] XUMUYECKHX coenuHeHnit A.M.ByTieposa. 1
16/7 | Teopus cTpoeHHsI XUMHUYCCKUX coeanHenuii A.M.bytieposa. 1
17/8 | JInaynexTrueckre OCHOBBI OOITHOCTH JABYX BEIYIIHX TCOPHI XUMHH. 1
18/9 | INonumepsl OpraHUYECKUE U HEOPraHMUECKHE 1
19/10 | TTonumepsl OpraHuYecKre U HEOPraHUIECKHE 1
20/11 | Tlpaktuueckas padora Nel «Pacno3HaBaHue MmIacCTMacc U BOJOKOH) 1
21/12 | JlucriepCHBIC CUCTEMBI. 1
22/13 | JlucniepcHbIC CHCTEMBI. 1
23/14 | PacueTHble 3a1aun. PacueTsl, CBA3aHHBIE C TOHATHAMHU «MAaccoBast 10J» U 1
«00BeMHAs 10JIs1» KOMIIOHEHTOB CMECH.
24/15 | O0o0uIeHe 3HAHUH 110 TeMe, TOITOTOBKA K KOHTPOJIBHOM paboTe 1
25/16 | KontponbHas padora Ne2 «CTpoeHHe BENIECTBAY 1
XuMHYecKHEe peaKI . 24
26/1 | Kimaccubukaiss XAMHYCCKHX PEeaKIiil B HEOPraHUIEeCKON XHUMHH. 1
27/2 | Knaccudukanus XUMUYECKUX PEakiMii B OPraHUYECKONH XHMUH. 1
28/3 | TloyeMy uayT XUMHUYECKHE peaKIiu. PacueThl M0 TePMOXUMHUUECKHM YPABHEHHSIM. 1
29/4 | PacuerHble 3a1aun: Beraucienue TermioBoro 3GQexra peakiuu 1mo TermioTam 1
00pa3oBaHMsl pearupyroIInX BEUIECTB U MPOIYKTOB PEAKIIHH.
30/5 | CkopocTh XUMHUYECKUX peakiinii. DakTophl, BAUSIONINE Ha CKOPOCTh XUMHUYECKOM 1
peaKIuH.
31/6 | CkopoCTh XUMHUYECKHUX peakiinii. @akTophl, BIUSIONIHE HA CKOPOCTh XUMUUYECKON 1
peaknuu
32/7 | PacuetHble 3a1aun: Pacyer cpeHei CKOPOCTH PEaKIMK 0 KOHIICHTPAIMIM 1
pearupyromumx BeuecTB. BeIYUCICHNS ¢ HCIIOIb30BAaHHEM TOHSATHS «TEMITePATypPHBIN
KOX(Q(PHUIIMEHT CKOPOCTH PEAKIIUNY.
33/8 | [Ipaktuueckas padora Ne2 «CKkOpOCTh XUMUYECKUX PEAKIHiA, XUMUIESCKOEC 1
paBHOBECHE»
34/9 | O6paTUMOCTh XMMHUYECKUX PeaKIMid. XUMHUIECKOE PABHOBECHE. 1
35/10 | PacuerHble 3a1aun. HaxoxaeHHe KOHCTAHTBI PABHOBECHS PEAKIIUH 110 PABHOBECHBIM 1
KOHIICHTPALIMSIM H OTIPE/ICIICHNE MCXOTHBIX KOHIICHTPAIIUH BEIIECTB.
36/11 | DeKkTpoNUTHYECKas TUCCOIIHAITHSL. 1
37/12 | KonrponbHas pabota 3a | TprmMecTp. 1
38/13 | DnekTponuTHYECKast AUCCOIIHAITHSL. 1
39/14 | BonopoaHblil MOKa3aTens. 1
40/15 | T'uaponus. 1
41/16 | T'uaponms. 1
42/17 | Pacuetnsie 3amaun. Onpenenenne pH pacTBopa 3a1aHHOI MOJIIPHON KOHIICHTPAIIHH. 1
43/18 | Tlpaktuueckas pabora Ne3 «PemieHre 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME 1
«I'maponus»
44/19 | OKUCITUTENBHO — BOCCTAHOBHUTEIILHBIC PEAKIIUH 1
45/20 | OKUCIUTENLHO — BOCCTAHOBUTEJIbHBIC PEAKIIUU 1
46/21 | OKUCITUTENTBHO — BOCCTAHOBHUTEIILHBIC PEAKIIUH 1
47/22 | TloBTOopeHue n 0000LICHUE TPOIICHHOTO MaTepuala. 1
48/23 | TloBTOopeHue u 000OIIEHIE TPOIIEHHOT0 MaTepHara. 1
49/24 | KoutposbHas pabora Ned « XMMHUYECKHE PEaKIIUN) 1
BemiecTBa M ux cBolicTBA. 41
50/1 | Knaccubukaius HeOpraHnIeCKUX BEIIECTB. 1
51/2 | Knaccudukanus OpraHi4ecKiX BEIeCTB. 1
52/3 | Metanb 1
53/4 | Meraib 1
54/5 | Koppo3susi MeTayioB 1
55/6 | Koppo3sust MmeTamios 1
56/7 | Obume criocoObl MOTYYEeHUs] METAIIIOB 1
57/8 | O6mme crocoObl MOTYUYCHHSI METAILIOB 1




58/9

MerTasuibl TOOOYHBIX MOATPYIII

59/10

MeTaisl ToOOOYHBIX NOATPYHI

60/11

Ypok-ynpaxuenue no reme «Merauibl

61/12

Ypok-yrnpaxuenue no reme «MeTtauibl

62/13

Hemeramnnl

63/14

Hewmerambl

64/15

Ypok-ynpaxHenue 1o reme «Hemeramiby

65/16

Ypok-ynpaxuenue o reme «Hemeramibny

66/17

Kucnotsr HCOPTraHUYCCKUC.

67/18

Kucnotsr OpTraHU4YCCKHUC.

68/19

OcHOBaHMsI HEOPraHUYECKHE.

69/20

OcHoBaHUs OpPraHN4CCKuUcC.

70/21

KontponbHast pabota 3a 2 TpumecTp.

71/22

AMoTepHbIe HeOpraHM4ecKHe COeIMHEHUSI.

72/23

AM@oTepHbIe OpraHN4eCcKHe COeIMHEHUS.

73124

['eneTnveckas CBSI3b MEXKIy KJIIACCAMH OPTAHMYECKUX W HEOPraHUYECKUX
COCTUHEHUN
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74125

['eneTnveckas CBSI3b MEXKIy KJIIACCAMH OPTAHUYECKUX W HEOPTraHUYECKUX
COCTUHEHUN

75/26

Ypok-ynpaxHeHue

76/27

Ypok-ynpaxHeHUe

77/28

Pacuernble 3anaun. Beruncinenue macchbl uiu o0bema MpoIyKTOB peakluu 1o
M3BECTHON Macce MM 00beMY UCXOJIHOTO BEIIECTBA, COJIEPKAILEr0 IPUMECH.

78129

PacuerHric 3amaun. Beraucnenne MacCchl HCXOTHOIO B€IICCTBA, €CJIN U3BCCTCH
HpaKTI/I‘leCKHﬁ BbBIXOJ M1 MaCCOBas N0OJIA €TI0 OT TCOPCTUUYCCKU BO3MOKHOI'O BBIXOJld

79/30

PacueTHnie 3aJa4u. BrranciaeHus 1o XuMUI4eCKUM YpaBHCHUAM peammﬁ, €CJIM OAHO
N3 parnpyrommx BCIICCTB JaHO B HU30BITKE.

80/31

Pacuernbie 3amaun. Onpeaenenue MOJIEKYIIpHON (GOpPMYITbI BEIIECTBA IO MACCOBBIM
TOJIAM 271eMeHTOB. OnpeiesieHne MOJICKYJISIpHON (OPMYJITbI Ta3000pa3HOTO BEIIECTBA
10 U3BECTHOW OTHOCHTENHHOM MJIOTHOCTH U MAaCCOBBIM JIOJISIM DJIEMEHTOB.

81/32

Pacuernslie 3amaun. HaxoxaeHne MoKy sIpHON (JOpMYJIBI BEIIECTBA IO Macce
(06bemy) nmponykToB cropanus. KomOuHUpOBaHHbIE 3a/1a4H.

82/33

[IpakTuueckas padora Ne4 «Ilonmyuenue, cobrpanue 1 pacrio3HaBaHUE ra3oB U
U3yYeHHUE UX CBONCTBY»

83/34

[IpakTuueckas padora Ne4 «Ilonmyuenue, cobrpanue 1 pacrio3HaBaHUE ra3oB U
U3yYeHHUE UX CBOMCTBY (IIPOAOIKEHHE)

84/35

[Tpaktrueckas padota NS «CpaBHEHHE CBOMCTB HEOPTaHUUECKUX U OPTaHUYECKUX
COEIUHECHUIN»

85/36

[IpakTuueckast pabora Ne6 «PerieHne SKkcriepuMEHTANbHBIX 3a/1a4 MO0
HEOPraHUYECKOU XUMUN

86/37

[IpakTuueckas pabora Ne7 «PerieHue sKkcriepuMEeHTAIbHBIX 3aa4 [0 OpraHu4ecKon
XUMUN»

87/38

HpaKTI/I‘-ICCKaSI pa60Ta No8 «I'eHeTHUECKas CBI3b MCKAY KJIaCCaMU HCOPraHUYICCKUX
1 OPraHUYCCKHX BCUHICCTB»

88/39

[IpakTuyeckas pabora Ne8 «I'eHeTndeckas CBA3b MEX]y KJacCaMU HEOPTraHUYECKHX
1 OPraHUYECKUX BEIIECTB)» (IPOJOHKEHUE)

89/40

IToBTOpenue u 0000IIeHNE TPOHICHHOr0 MaTepHaia.

90/41

KonTponbHas pabora Ne6 «BemiecTBa 1 UX CBOWCTBa»

[EY

XUMHA 1 001ECTBO.

91/1

XUMUS U TPOU3BOJICTBO

92/2

XUMUS U TPOU3BOJICTBO

93/3

XUMHS U CEJIBLCKOE X03IUCTBO

94/4

XHUMHUS U CEIILCKOE X03IUCTBO

95/5

XUMUS ¥ 9KOJIOTUS

S




96/6 | Xumus U SKOJIOTHUs 1

97/7 | XuMus 1 mOBCEAHEBHAS )KU3Hb YEJIOBEKA 1

98\8 | Xumus u moBceIHEBHAS KU3Hb YCIOBEKA 1

99/9 | O6oOIICHNE H3YYCHHOTO MaTepraa 1

100/1 | KouTponsHas padota (tect). [IpomMexkyTouHast aTrTecTalus. 1
0

101/1 | Ananu3 KOHTPOJIBHOM paboTel. O60O0IIEHNHE H3YYEHHOTO MaTepHaIa. 1
1

102/1 | UroroBeiii ypok. «IIpeaMeT v IyTH pa3BUTHSI XUMHUI» 1
2

HUTOI'O: 102




