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IHPOI'PAMMA BCTYIIMTEJIBHOI'O UCIIBITAHUA
IO XUMHNH

s mocrynaomux B 2019 rony
HA NPOrpaMMsbl 0aKajlappuaTa

[IpenmeT u 3aga4m XUMHH, CBSI3b C APYTUMH HAYKAMHU.

XUMUYECKUN 351eMeHT. OTHOCUTEIbHASI aTOMHAsA M1 OTHOCUTEIIbHAS MOJIEKYJIIpHAsT MacChl.
3aKOH COXpaHEHMsI MacChl BEILIECTB, €r0 3HaU€HUE B XUMHUHU. Moisb. MonspHas macca. 3aKOH
ABoraapo. Uucno ABoraapo. MosspHbeiii 006EM Ta3a. OTHOCHUTENIbHAS TIOTHOCTh. DopMyIIbI
BEIIIECTB.

Crpoenue atoma. CTpoeHHE DSJEKTPOHHBIX 00OJOYEK aTOMOB DJEMEHTOB: §-, p-, d-, f-
AJICKTPOHHBIE CEMEMCTBAa 2JIEMEHTOB. JJEKTpOHHas KoHurypanus atoma. OCHOBHOE U
B0O30YyX)E€HHOE cocTosiHUA atoMa. CocTaB aTOMHBIX sijiep. M30TomsI.

Yyenue o nepuoAMYHOCTH. Manble W OOJbIIME TEPUOABI, TPYINIbl WU TMOATPYIIIHL.
3aKOHOMEPHOCTHU U3MEHECHUSI XUMUUYECKUX CBOMCTB AJIEMEHTOB U UX COCJMHEHUN MO NEeprUoam
u rpynnaMm. Ilepuonuuecknii 3akoH xumuyeckud diemeHtoB I, WM. Mengeneesa.
XapakTepucTuKa OTACIbHBIX XMMHYECKUX AJIEMEHTOB IJIaBHBIX MOATPYII HA OCHOBAHUU HMX
MOJIO)KEHUS B MEPUOJMYECKOM CHUCTEME W CTpPOE€HHUs aroMa. Paamychl aTOMOB M HMOHOB.
3HaYeHHE MEPUOAUUYECKOTO 3aKOHA JIJIsl TOHUMAaHWs HAyYHOW KapTUHBI MUpPA, Pa3BUTUS HAYKH
Y TEXHHUKHU.

Xumuueckas cBsA3b. Buabl xumuueckon cBsizu. KoBajeHTHasi CBS3b, €€ Pa3HOBUIHOCTH:
HeToJIsIpHasi, MOoJspHas, JOHOpHO-akienTopHas. CrocoObl 00pa3oBaHUs KOBAJECHTHOW CBSI3H.
XapaKTepUCTUKH KOBAJCHTHOW CBSI3U (MOJSIPHOCTH, JJWHA W dHEprus cBszu). [lonstue o0
AJEKTPOOTPULIATEILHOCTH XUMHUYECKUX HJIEMEHTOB. CTENEHb OKHUCICHUS W BaJICHTHOCTH
aTOMOB XUMHUYECKUX »dJieMeHTOB. HMoHHass cBa3p W ee oOpa3oBaHue. 3apsj HOHA.
Mertammueckas cBsi3b. Bomopoanas cBs3b. OpuHapHass U KpaTHBIE CBSI3U, G- U T-CBSI3H.
['mbpunuzanuss aroMHbIX opOuTasnei. BemecTBa MOJICKYISIPHOTO U HEMOJEKYISPHOTO
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cTpoeHud. TuIl KpUCTAUIMYECKON PEIIETKU. 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS.

XUMHUYECKUE peakluh, HMX KIacCUu(UKAUsI B HEOPraHUYECKOM XHMHUU: peakiuu
COCIMHEHUS, Pa3JI0KEHUsI, 3aMEIICHUsI, HOHHOTO OOMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peakiuu. DHepretTudeckrue 3PGEeKThl XUMUUECKUX peakiuil. TepMOXUMUYECKUE YPaBHEHHS U
pacuétbl. CoXpaHEHHME U TMPEBpPAIICHUE DHEPTUM NPU XUMHUYECKUX peakuusax. CKopoCTh
XUMHUYECKUX peakiui. 3aBUCUMOCTb CKOPOCTH OT MPUPOJbl PEATHMPYIONIMX BEUIECTB,
KOHIICHTparuu, Temieparypbl. Katanu3. OOpaTUMOCTh XUMHUUYECKUX PEAKIUA. XUMHUYECKOE
PaBHOBECHE U YCIIOBUS €0 CMEUICHUS.

PacTBopbl. PacTBOpMMOCTH BEIIECTB. 3aBUCUMOCTh PACTBOPUMOCTH BEIIECTB OT UX
MPUPOJIBI, OT TeMIepaTypsl, AaBieHus. TeruioBon 3¢ dext npu pactBopenun. KoHmeHTpaus
pacTBOPOB. DJIEKTPOJMUTHI. DJIEKTpoiuTHUEcKass auccounanusa. CTeneHb IUCCOIMAIINU.
CunbHble W ciabble  dnekTpoiuThl. Peakumu wonHoro oOmena. Krnaccudukamms
HEOPraHWYECKUX BELIECTB: OKCHJbI, KHCIOTBI, OCHOBAHHS, COJM C TMO3UIUA TEOPUU
Appennyca. KoMIUIEKCHBIE COEIMHEHHS. XapaKTEPHbIE XUMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COCIMHEHUH: OKCUAOB (OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX),
OCHOBAHMUIM u aMmdoTepHbIX TUIPOKCHJIOB, KHUCJIOT (OeCKUCTOPOTHBIX u
KHCJIOPOJICOJIEPKAIIUX), COJIEH (CpeaHUX, KHUCIBIX, OCHOBHBIX, KOMILUIEKCHBIX Ha IpUMeEpe
COCIMHEHUN alIOMUHUS, XpoMma, LWHKa). ['maponu3 coneil, oOpaTUMblii U HeoOpaTUMBII
TUIPOJIN3, COBMECTHBIN rusiponu3. Cpeaa BOIHBIX PACTBOPOB COJICH. 3HAYEHHUE PACTBOPOB B
MIPOMBIIIJIEHHOCTH, CEITbCKOM XO35IUCTBE, OBITY.

OKucCIuTeNnbHO-BOCCTAHOBUTEINIbHBIE peakiuu. [loHstue crenenu okucieHus. IIpouecchl
OKHCJIEHWS ¥ BOCCTAaHOBJIEHHMs. MeToa 2JIEKTpOHHOro OajaHca TIpU  PaCCTAaHOBKE
kod(ppunmentTor. Knaccudukarusi OKHUCIUTEIHBHO-BOCCTAHOBUTEIBHBIX PEaKIIMi, UX 3HAYCHUE
B OMOJIOTMYECKHUX TIpolieccax, JJabopaTOpHOW M MPOMBINUICHHON mpakThke. OKUCIUTEIbHbBIC
CBOMCTBa KOHUEHTPUPOBAHHOM CEPHOM M a30THOW KHUCJIOT. BOCCTaHOBUTEIBHBIE CBOMCTBA
XJIOPOBOJIOPOAHOM, OPOMOBOAOPOAHOM U M1010BOIOPOTHON KHUCIIOT.

Onektponu3. IlociaenoBaTenbHOCTh 3JIEKTPOAHBIX MPOLIECCOB. AHOJBI HMHEPTHBIE U
aKTUBHBIC. JJIEKTPOJIU3 PAacCIJIABOB W PaACTBOPOB IJIEKTpoiauToB. [lomyuenne Bogopona,
KHUCIIOPOJa U APYTUX BEIIECTB.

XUMHUA DJIEMEHTOB

Bopopon. Ilonoxenue Bomopoaa B nepuoauyeckon cucreme J.M.Menneneena.
Haxoxnenue B npupoje, nojydenue, ceorctna. ['uapuael. [Ipumenenne Bogopoa.

l'anorensl. HaxoxJeHuwe B mpupoje, MojgydeHue, cBorcTBa. OOImas XxapaKTepHUCTHKA
rajoreHoB. Oco0eHHOCTH XUMUU GTopa.

Xnop. Ddusnueckne, XUMUYECKHME CBOWCTBA. Peakiuu ¢ HEOPraHUYECKUMHU U
oprann4yeckuMu BemiectBaMu. [lonmydeHune xmopa B npombiluieHHOCTH. CoeauHEHHs XJIopa.
[IpumeHenue xiopa ¥ ero coeAuHeHUu. TOKCUYHOCTh XJI0PCOICPKAIINX BEIIECTB; ECTULUIBI,
repounuasl. bpoM, 1o, X CBOMCTBA U CBOMCTBA UX COCAMHEHUHN.

[Toarpynmna kwuciopoma. OOmmias XapakTepUCTHKA 3JIEMEHTOB TJIaBHOW moAarpymmbl VI
rpynnsl. Kucnopon. Xumuueckue, pusndeckue cBoictsa. Aymorponus. [lepokcun Bogopoaa.
IIpumenenue kuciaopoaa. KpyroBopot kuciiopojaa B mpupo/Ie.

Bopa. ®usznyeckrue U XMMUYECKHE CBOMCTBA. BiusiHHE BOJOPOJAHBIX CBSI3€M HA CBOMCTBA
Bojbl. Kpucrtamnoruapatsl. 3Hau€HUE BOJIBI B MPOMBIIIUIEHHOCTH, CEILCKOM XO3SICTBE, OBITY,
npupozae. OxpaHa BOJJOEMOB OT 3arpsi3HEHUS.
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Cepa, ee ¢usmueckue u xumuyeckue cBoircTBa. CoeqMHEHHUS Cepbl: CEpOBOAOPON U
cynbdubl, okcunbl cepbl. CepHucTas Kuciaora U cyiabputbl. CepHas KUCIOTa, €€ CBOMCTBA,
XMMHYECKUE OCHOBBI ITPOM3BOJICTBA CEPHOM KUCTOTHI. THOCEpHast KUCIOTa U TUOCYJIb(aThI.

Iloarpynmna aszora. A3or. CoeauHeHus azorta. du3nyeckue M XUMHYECKHE CBOMCTBA.
OTnnune XUMHUU a30Ta OT XMMHM JIPYTHX P-3JIEMEHTOB V rpynmbl. llpuunHa Xumudeckoin
MHEpPTHOCTH a3oTta. [IponsBoacTBa aMmmuaka. CBolicTBa aMMHaka, coiv aMmMoHus. [IpumeneHue
aMMuaka. A30THCTasi KHUCIOTa, CYJIb(UTHI; a30THas KHCIOTa M €€ COJIM, OTHOUIEHHE K
HarpeBanuto. llapckas Bojaka. BiusiHue Ha OKpyXaloulyro cCpeay BbBIOPOCOB OKCHUIOB a30Ta.
IIpuMeHeHUE a30Ta U €ro COEAMHEHN.

docdop, ero amtoTponHsie Gopmbl, puzndeckue U XUMHYECKUE CBOMCTBA. TOKCMYHOCTH
oenoro Qocdopa. Oxcuasl docdopa, dochun, dochopHoBatucras, Qochopucras u
dbocdopHast KUCIOTHI U UX cosid. PochopHbie yA0OpeHUS.

[Moarpynmna yruepoga. OOmas XapakTepUCTUKa 23JIeMeHTOB [V rpynmbel  Ti1aBHOU
noarpynmnbsl. dOuU3nYeckue W XUMUYECKHE CBOWCTBA. YTIJIEPOJA, €ro aIOTPONHbIE (POPMBI.
AxtuBupoBaHHbld  yronb. KapOugel. MoueBuna. IluanoBomopon. PomanoBopopoj.
Coenunenust yraepona: okcuael (I, IV), yrompHas kucnora U €€ CcoJid, coja
KJIBLIMHUPOBAHHAS ¥ TTUIIEBAS.

Kpemnuii. [lonyuenue, cBoiictBa. CoeAMHEHUs] KPEMHHUS B IIPUPOJIE, UX UCIOJIb30BAHUE B
TEXHUKE: KBapll, KBapLeBoe cTekno. CUIaHbl, CUIMLIUIbI, CUIINKArelb, CUINKaThl. KpeMHeBbIe
KHUCJIOTHI. [[puMeHeHne KpEMHHUS U €r0 COEAUHEHH.

Mertasmibl

[lonoxenue B mnepuoanyeckoi cucreme. OCOOEHHOCTH CTPOEHHUSI aTOMOB METaJlIOB.
Merannuyeckass cBA3b. XapakTepHble (u3nyeckue M xXumudeckue cBoiicTBa. Kopposus
METAJIJIOB.

[lenounbie MeTamibl. OOMIas XapaKTePUCTUKAa HA OCHOBE IMOJOKEHUS B MEPUOIUYECKON
cuctreme JI. M. MenneneeBa. CoeAMHEHUsT HATpUs, Kajaus B IPUPOJAE, UX IPUMEHEHUE.
Kanuiineie ynoOpenusi.

O6mas xapakrepucThka 3neMeHToB rinaBHeIX noarpymnm II u I rpynn nepuonuueckoi
cucteMmbl [[. . MenneneeBa. Kanbuuii, ero coeguHeHus B mnpupone. JKecTKOCTb BOAbI U
CHOCOOBI €€ YCTPaHEHHUSI.

AntoMuHUM. XapaKTepUCTUKA aTIOMHUHUS U €r0o COeIMHEHHI. AM(POTEpHOCTh OKCHAA U
TUAPOKCUIA ATIOMHUHMS, aTlOMUMHAThI, KBaclpl. CIJIaBbl HA OCHOBE amtoMHUHUSA. [IpuMeHeHus
AJIOMHUHMS U €0 CILIABOB.

Keneszo. XapakTepucTrka CBOMCTB Kejie3a, OKCHIOB, THAPOKCUAOB, conelt xenesza (Il u
III). [pupoansie coenrHeHus xene3a. CIuiaBsl jkejie3a — Yyr'yH U CTallb. [[puMeHeHne CIijIaBoB
U Kenesa.

Xpom. HaxoxneHnune B mpupojie, noirydyeHue, cBorcTBa. COEAUHEHNs XpoMa pas3IMYHbIX
CTEIIEHEW OKHUCIIEHHs, XpOMaTbl U JUXPOMAThl; XpOMOBasl CMeCh. TOKCHYHOCTh COEIMHEHUMN
xpoma/ [IpumeneHnune xpoma u €ero coeIMHEHUH.

Mapraneu. HaxoxxaeHne B mpupoje, NOJyYEHUE CBOMCTBA. BakHeHIIME COeIMHEHUS
mapraunua(ll, IV, VI, VII). [Ipumenenue.

Menp. Haxoxnenue B mpupone, moiydenuwe cBoiictBa. Coeamnenus meau(l, II), ux
cBoicTBa. KOoMIIJIEKCHBIE COETMHEHUS ME/IH.

[uuk. Haxoxnenwe B npuUpoAe, TMNOJyYeHUE CBOMCTBA. AMQOTEpHOCTh IIMHKA.
CoenrHeHMs, B TOM YUCJE U KOMIUIEKCHBIE.
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Mertamnyprus. Mertamasl B coBpeMeHHOM TexHuke. OOmuMe crnocoObl MOMydeHuUs
METAJIJIOB. OOmue HayyHble TMPUHIUIBI XUMHUYECKOTO TMPOU3BOACTBA. JloMeHHOE
mpou3BoJACTBO 4yryHa. CrnocoObl Tpou3BOACTBa cTaimu. [IpoOiaeMbl MamoOTXOIHBIX
MPOU3BOJCTB B METAJUIYPrMU M OXpaHa OKpyXkawllen cpenbl. Pa3BuTHE OTEYECTBEHHOU
METAJUTYPIUU U €€ 3HAYCHUE JJIS1 Pa3BUTHUS APYTUX OTPACIECH IMTPOMBIILICHHOCTH.

B3anmocCBs3b HEOpraHMYECKUX COeTUHEHN. KauecTBeHHbIE peakliiu Ha HEOPTraHUYECKUE
BEIIECTBA U UOHBI.

[IpaBuna pabotel B naboparopuu. IlpaBuna Oe3zomacHocTH Tpu paboTe € EIKUMH,
TOPIOYMMH U TOKCHUUYECKMMHU BEIIECTBAMHU, CPEJACTBAMU OBITOBOWM XWMHUHU. HaydHble MeTO/IbI
HCCJIEIOBAHUS] XUMUYECKUX BELIECTB U MpEeBpalleHuil. MeToabl pa3aeiieHuss CMECEN U OUUCTKHU
BELIECTB.

Teopuss CcTpoeHHUs] OpraHUYEeCKHX coeauHeHUl. (OCHOBHBIE TMOJIOKEHHUS TEOPUU
xuMu4deckoro crpoeHust A. M. bytiepoBa. 3aBUCMMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO
ctpoenus. M3zoMepus (CTpyKTypHasi U IPOCTPAHCTBEHHAs), ToMoJIOrus. B3auMHOe BiIusHUE
aTOMOB B MOJIEKYJIaX. DJIEKTPOHHAS MPUPOJA XUMUYECKUX CBSI3€H B MOJIEKYJIaX OPraHUYE€CKUX
COCIMHEHUHN, CIIOCOOBI pa3phiBa CBS3EH, MOHATHE O CBOOOMHBIX paaukanax. OyHKIMOHAIbHAS
rpynmna. ['uépuaunzamnus aToMHbIX opOuTaNelt yrieposa.

Knaccuduxanus opraHuuecKux CcoequHEeHMH. PanukanbHBII W MOHHBIM MEXaHU3MBI
peaKui B OPraHu4ECKON XUMUH.

[IpenenpHbIE YTIIEBOIOPOIBI

['oMomornueckut  psii ~ OPEAECIBbHBIX  YIJIEBOAOPOAOB,  MX  DJIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE (sp3-r1/16p1/1111/13au1/151). Meran. HoMeHknatypa, XUMHYECKHUE U
¢bu3nyeckre  CBOWCTBA  NpEACNBbHBIX  yrieBojgoponoB. Ilukmoankanel.  [IpenenbHbie
YIJIEBOIOPOIBI B IIPUPOJIE.

HenpenenbHbie yrieBogopoas

['omonoruueckuii psii ATUICHOBBIX YTIIEBOJAOPOJOB (amkeHbl). J[BoifHast CBSI3b G— W TI-
CBSI3H, spz-m6p1/1111/13au1/1;1). duznyeckue CcBoMCTBA. M30Mepus yriepogHOTO CKeJeTa W
MOJIOKEHUE JBOWHOM CBA3M. HOMEHKnaTtypa 3TUIIEHOBBIX YIJIEBOAOPOAOB. XHMHUUYECKUE
cBorictBa. CrocoObl TOJY4eHHUS] STUIICHOBBIX YTIEBOJIOPOJOB. I[IpuMeHEeHHE STUIICHOBBIX
YTIIEBOAOPOIOB.

JluenoBbie  yrieBogoponabl. Krnaccudukammss  nueHoBbix. CrocoObl  MOJTydYeHHUS,
dbuznyeckre U XUMU4YecKkue cBoucTBa. [IpUpOAHBIA M CUHTETUYECKUN KaydyKH, CTPOCHHE U
CBONCTBA.

AUETUJICHOBBIE  YIJIEBOJOPONbl  (anmkeHbl). TpoliHas  CBs3b,  SP-TUOPUIU3AIUSL.
['omonoruueckuii psijg  aneTuiieHa. XUMUYECKHE M (U3MYECKUE CBOMCTBA, NPUMEHEHUE
anerusneHa. [lonydenue ero kapOUIHBIM CIIOCOOOM M U3 METaHa.

ApomaTtuyeckue yriaeBojaopoasl (apensl). Ilpusnaku apomatuuyHocTH. Kiaccudukarus,
M30MEpUs, HOMEHKIATypa. DBEH305, €ro JJEeKTPOHHOE CTPOEHUE, XHUMHUYECKUE CBOMCTBA.
[IpombllisieHHOE  TIOydYeHWE W TNpPUMEHEHue OeH3071a U JIPYyruxX apoMaTHYECKUX
yraeBo0POI0B. Tomyon, kcwioisl. [IpaBuna opueHTauu B 6€H30JbHOM KOJIBIIE, 3aMECTUTENN
I u Il pona. CoBnagatroiiasi U HpECOBIIAIAIOIAs] OPUEHTALINH.

[TonsTHE O AMOXUMUKATAX, YCIOBUSA UX UCHOJIB30BAHUSA B CEILCKOM XO3SMCTBE Ha OCHOBE
TpeOOBaHUN OXpaHbl OKPYKAIOIIECH CPEIIbI.

[IpuponHble UCTOYHUKH YTII€BOAOPOAOB. HedTh, MpupoaHBIN Ta3 U MONyTHBIE HEPTAHBIC
raspl, yroib. ®pakiuoHHas neperonka HegTu. Kpekunr. Apomaruzanus HeDTEHPOTYKTOB.
Oxpana okpy>KaroIiei cpepl mpu HedTenepepadboTke.
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IIpon3BOHBIE YTIIEBOIOPOIOB.

Crouptel. Knaccudukanus, crpoenue. M3omepus. Homenknatypa cnupToB. XUMUYECKUE
CBOMCTBa cIUPTOB. BogopoiHbIe CBA3U MEXKY MOJIEKyJIaMu CIUPTOB. [IpuMeHeHrne CriupToB.
S MOBUTOCTH CIUPTOB, UX TYOUTEIBHOE JCHCTBUE HA OPTaHU3M YeJIOBEKA.

®enonbl. Knaccuduxamuss ¢enonoB, HoMmeHnknarypa. CTpoeHue, XUMUYECKHE U
¢dusnueckue cpoiicTBa QeHona. Bzaumoneiicteue ¢ dopmanpaeruaomM. [lpumenenue ¢enona.
OxpaHa OKpYy>Kalollei cpeabl OT MPOMBIIIIIEHHBIX OTX0/I0B, COAepkKAIIMX (HEHO.

AnbIeruabl U KETOHBI, UX CTPOCHUE, XUMUUYECKHUE CBOWCTBA. [lonydyeHue u npuMeHeHue
aJIbJETHUIOB U KETOHOB.

KapOonoBbie kucnotel. Krnaccudukarus, HOMEHKIATypa, TOMOJOTHYECKUM  PsiI
MpeeabHbIX OJHOOCHOBHBIX KHCIJIOT, HX cTpoeHue. KapOokcwibHas Tpymma, B3aUMHOE
BIIMSHUE KapOOKCWJIBHOW TPYNNbl U YIJIEBOJAHOTO paaukaia. Du3nuecKkue U XUMHYECKUE
CBOMCTBa KapOOHOBBIX KHUCIOT. MypaBbuHas, YyKCyCHas, O€H30iiHas, NaJIbMUTUHOBAS,
CTEapuHOBas, OJICMHOBasl KHUCJIOTHL. [lodyuyeHne ©W TpPUMEHEHHE KapOOHOBBIX KHUCIIOT.
[TpousBoiHbIE KAPOOHOBBIX KUCIIOT.

Cnoxuble »¢upsl. CTpoeHue, TmonydeHue peakuuend srepuduxanuu. Kupbl.
Knaccuduxanusa. Xumuueckue cBOUCTBa. PoJib )KUPOB B )KUBBIX OPraHU3MaX.

CHUHTETMYECKHE MOIOLIHME CPEACTBA, MX 3HAYCHHE. 3alllUTa OKPYKAloWEW Cpenbl OT
3arpsiI3HEHUS CUHTETUYECKMMHU MOIOIIMMU CPEICTBAMM.

VrneBogsl. Kiaccudukanusa. Crpoenue. @Dusnyeckue W XUMUYECKHE CBOMCTBA
MOHOcaxapuaoB (TI0K03a, GPyKTO3a), pOjb B JKUBBIX OpraHM3Max U B Mpupoje. ManbTosa,
JAKTO3a, €axapo3a, UuX TUAPOJIN3, POJIb JJIs KUBBIX Opranu3MoB. Kpaxman u neminronosa, ux
CTPOCHHE, XMMUYECKHUE CBOMCTBA, (PYHKIIMM WU POJb B KUBBIX OpPraHU3Max W B TPHUPOJIEC.
[IprMmeHeHune uemoa03bl U ee Npou3BoAHbIX. [IoHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX.

Hutpocoeaunenuss anudaruueckue u  apomatudeckue. [lomyueHue, CBOMCTBa.
Homenkiarypa. TOKCHYHOCTB.

AmMunbl anudarudeckue u apomatudeckue. Knaccudukanus. Homenknarypa. CtpoeHue
aMuHOB. Du3nueckue M XMMHUYECKHE CBOMCTBA. B3aMMoAeWCTBHE C BOJOW M KHCIOTaMHU.
AHWIIMH, CBOMCTBA, TOKCUYHOCTh. [lonydeHuwe aHWIMHA W3 HUTPOOEH30J1a; MPAKTUYECKOE
3HAYCHUE aHUJINHA.

AmunokucnoTel. CTpoeHue, XUMHYECKHE OCOOEHHOCTH, H30MEpUs aMUHOKHUCIIOT.
du3nYeCKue U XUMUYECKHE CBOMCTBA. Peakiins NOJMKOHAEHCAIIMA AMUHOKHUCIIOT.

ITentuael. CuHTE3 NENTUAOB, UX CTPOCHUE. Poslb IENTUIOB B OpraHu3Max

benku. Knaccudpukanusa. Crpoenue, cTpykrypa OenkoB. Cunte3 OenkoB. CBoiicTBa
O0enkoB. YHKIIMM U POJIb OCJIKOB B JKMBBIX OpraHuU3Max. 3HAYEHHWE MHKPOOHOJOTHYECKON
MPOMBIIIJIEHHOCTH.

HyknenHoBble KHUCIOTBHI, CTPOEHHUE HYKJICOTHAOB. I[IpMHUMI KOMILIEMEHTAPHOCTH
noctpoenust ABouHO#N crupanu JHK. Poiab HYKJIEMHOBBIX KHCIOT B KU3HEIACATEILHOCTH
KJIETKHU.

B3anMocBs3p opranndeckux coeauHeHui. MneHTudukanys opraHM4ecKuX COCIMHEHUH.
KauecTBeHHBIE peaKlIMM OPTraHUYECKUX COCUHEHUM.

BricokoMoneKysipHble  CoeAMHEHUS. Peakuuu mnonuMepu3alvu M MOJUKOHICHCAILINH.
[Tonumepsl. [Inactmaccel. Bonokna. Kayuyku.
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