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Hporpamma BCTYIIUTEJAbHOTO HMCNbITAHUA MO XHMHH

Ha 2023/2024 y4eOHbIi roa
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Iloctynmatomuit B BY3 pomken noka3aTb 3HAaHHE OCHOBHELIX TEOPETUYECKHX
MOJIOKEHUI XUMHMHU KaK OJHOM U3 BaxHeHIUMX €CTECTBCHHBIX HAYK, JIE)KALIKMX B OCHOBE
Hay4YHOro TOHHUMAaHHUS TPUPOABI. DK3aMEHYIOUIMHCA JOJDKEH YMEThb TMPUMEHATH
M3yUEHHbIE B LIKOJIE TEOPETUYECKHE MOTOKEHUSI NP PACCMOTPEHHUHM KJ1aCCOB BELICCTB H
KOHKPETHBIX COCIMHEHUM, pacKphITh 3aBUCHMOCTh CBOMCTB BELICCTB OT HX CTPOCHHMI,
peliaTh THIIOBEIE 3a/JauM; 3HATh CBOMCTBA BAXKHENIIUX HEOPraHWYECKUX U OPTaHUYECKUX
COCAMHEHHUIT, B TOM 4MCIIE, TIPUMEHSEMBIX B HAPOAHOM XO34WCTBE U B OBITY; MOHUMATB
Hay4Hble MNPHUHLMIIE BaXKHEMILIMX XWMWYECKUX TMPOM3BOACTB. Ha dK3aMeHE MOXHO
nosib30BaThCs  crneayroummiu  Tabnunamu: «lleproanyeckas cuctema XHMHYCCKHX
anementoB J[. 1. Menaeneesa», «PacTBopuMOCTb COJIEH, KHCIOT M OCHOBAHUI B BOAEY,
«DNEeKTPOXMMUYUCCKIMI psifi HanpshKeHuil MeTannos». [Ipu peliennn pacyeTHBIX 3a4ad
paspelnaeTcs noJib30BaThCs MUKPOKAIBKYJISITOPOM.

Obwas xumusi.

[Ipeamer W 3anaun XUMUM. MeCTO XUMKMM CPEAM E€CTECTBEHHBIX HayK. ATOMHO-
MOJIEKYsipHOE  yueHue. Moekysl. AToMbl. IlocTOSHCTBO cocTaBa BELLECTBA.
OTHocuTeNIbHAs aTOMHAs M OTHOCHTE/bHas MOJEKyJspHas Macca. 3aKOH COXpaHEHHA
Macchbl, €ro 3HaueHue B XMMHUH. Mojib — eAMHHMLA KOJMYECTBa BelecTBa. MonsipHas
macca. Yucno Aporaapo.

CtpoeHue siaep aTOMOB XHMHUUECKHX 2/IEMEHTOB U 2JIEKTPOHHEIX 000/10UEK aTOMOB.

Ilepuoauueckuii 3akoH xummdeckux snementoB .M. Meungesneesa. PacnipeneneHue
3JICKTPOHOB B aTOMax D3JIEMEHTOB I10 J/IEKTPOHHLIM YPOBHSAM. boibuwive © Majbie
MEPUOJBI, TPYMNIbl W TMOATPYIIb. XapaKTEPUCTUKA XUMUUYECKMX IJIEMEHTOB Ha
OCHOBAHMM TIOJIOKEHHUS B IEPUOJMUYECKOH CUCTEME U CTPOEHMs aToMa. 3HaueHHe
NEpUOAMYECKOro 3aKOHA JJIS MOHUMAaHUs HAyYHOM KapTUHBI MMpa, Pa3BUTUS HAYKU U
TEXHHKH.

XUMHYECKUH JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO. 3HAKM XUMHUUECKHX
3JIEMEHTOB M XUMHU4YecKue (opmyiibl. PacyeT MaccoBOi 10U XMMHUYECKOTO 3JIEMEHTA B
BellecTBe Mo ero gopmyie.

Tunel XMMUYECKHMX CBs3€i: KOBajeHTHasi (TOJSIpHAss U HEMOJspHAs), MOHHas,
BOJIOpOAHAs, MeTalnuueckas. [IpuMepsl coequHEHHMH CO CBS3SMHU pPa3HBIX TUIIOB.
BaneHTHOCTh ¥ CTENEHh OKUCIIEHHS.

Tunel XuMuueekHx peakuuil: peakuMM COeIMHEHMUs, pa3fNoKEHHUS, 3aMELUEHMUS,
obmeHa. OKHCIIUTENBEHO-BOCCTAHOBUTE/IBHBIE pEaKLMK. TemnoBoi 3pGheKT XUMHYECKIX
peaxiuii.

CKOpOCTh ~ XMMHYECKMX  pEaKUWH. 3aBHCUMOCTB CKOPOCTH OT  IPUPOJBI
pearupylolMx BELIECTB, KOHLEHTpauwu, Temnepatypsl. Karamus. OOGpaTHMOCTb
XMMHUYECKUX peakiii. XMMUYECKOE PABHOBECUE U YCIIOBUS €0 CMELIEHHS.

PactBoprl. PacTBOpMMOCTE BELIECTB. 3aBUCHMOCTE PACTBOPHUMOCTH BELIECTB OT HX
NpUpOIBI, OT Temneparypsbl, JaBieHus. Ternosod >ddekT npu pacTBOPEHHH.
KoHueHTpauuss pacTBOPOB. 3HAUEHME pACTBOPOB B MPOMBILUIEHHOCTH, CEIBCKOM
X035HCTBE, OBITY.

DnekTponuTHueckas auccounanus. CreneHb auccouumauvu. CHibHBIE U clabble
EKTPOSIUTEl, Peakumu MOHHOrO obOmena. OiekTpuyeckas IMCCOLMALMS KHUCIOT,
1eJI0YeH U coJiei.

OKCUbl KUCIOTHBIE, OCHOBHBIE, ampoTepHble. CrnocoObl MonyueHus U CBOWCTBA
OKCHUJIOB.
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OcHOBaHMs, CrocoBbl MX mojyueHusi W CBOHCTBA. [llesroun, ux rnosyuerue,
CBOICTBA U PUMEHEHHE.

KucnoTsl, cBoitcTBa, crocobbl noyyenus. Peakins HEUTpaM3aLmH.

Conn. CoctaB, Knacck(GUKaLMs 1 CBOFCTBA CONCH. ["'uaponus conew.

DNeKTPOoIN3. DNEKTPONUTHIECKHE CrI0COOB! MOy HCHUA BELICCTB.

Heopranmyeckast Xumusi.
Bozopox. Xumuueckue, (pusnueckue cBoicTBa. B3aMMONEHCTBAC € KHCIOPO/IOM,

OKCHIAaMH METajlJIoB, C OpraHWuecKMMH BELICCTBAMH. [Ipumenenne BojOpoOAa KaK
IKOJIOFMYECKH UMCTOTO TOMJIMBA U ChIphs AJIsl XMMUUCCKON MPOMBILIIICHHOCTH.

Kucnopoa. Xumuueckue, (u3Mueckne CBOMCTBA. AJIOTPONHMSL. [Mpumenexue
xrcnopoaa. Kpyrosopot kucinopo/a B pupo/e.

Boma. dusmueckie 1 XUMHUECKue cBoiicTBa. Kpucramiornaparsl. 3Ha9€HAC BOAbI
B MPOMBILJIEHHOCTH, CEJILCKOM XO03sificTBe, OBITY, MPHUPOLE. OxpaHa BOJOEMOB OT
3arpsA3HEHUS.

[anorensl. O61as xapakrepucTrka rajoresos. Coe/iMHeHHs rajoreHoB B MpUPOLIE,
ux npumeHenue. Xmop. DusMueckue, XuMHueckne CcBoHcTBa.  Peakumu ¢
HeOpraHMYeCKUMH H OpraHMueckumu Beliectamu. [losyuenue xsopa. CoeanHEHHs
xaopa. [[pumenenne xjiopa u ero COeAMHCHMH.

[loarpynna yrnepoaa. O6iias xapakrepucTuka 2eMeHToB [V rpynribl rnaBHOM
noArpynnsl. Gu3Mueckne 1 XUMUUECKUe cBoicTBa. YI/Iepo/l, ero aaoTponHbie GOpMbI.
Coenunenns yrnepopa: oxcuasl (1I, IV), yroapHas kuciota u ee cond. Kpemuwuii.
CoequHEHUs KPEMHUS; KX UCIIOJIB30BAHUE B TEXHHUKE.

Ioarpynna kucioposa. O6wias XapakTepUCTHKa 3J1EMEHTOB [VIaBHOW MOArpYMIbI
VI rpynnel. Cepa, ee ¢usmueckue u xumuueckue cpoiicTBa. COEIMHEHUS CEpBI:
CEpOBONIOPOA, OKCHABI cephl. CepHMCTas KWCiOTa, nojydyeHde u cpokicrsa. CepHas
KHCJIO0Ta, ee CBOMCTBA, XMMUUYECKMe OCHOBEI MPOoU3BOACTBa. OJieyM.

OOImas XapaKTepHCTHKA JJIEMEHTOB [J1aBHOM NOATPYNmel V rpymnsl. A30T.
duznyeckue U XUMUYecKue cBoiicTBa. CoelIMHEHMs a30Ta; aMMMak, COJIM aMMOHWA,
OKCHIBl a30Ta, a30THasd KMCJIOTa, Aa30THUCTas KHUCIOTa, MX coiau (dusmyeckue M
XMUMHYeckue cBoiicTBa). [IpousBoicTBo ammuaka. [Ipumenenue amMmuaxa, a3OTHOM
KHCJIOTBI U ee cojeit. @octhop, ero annoTponHsie GopMel, QPU3MUECKUE U XUMHUYECKHE
csoricTBa. Oxcup docdopa (V), pochopHas kucnora u ee coiu. PochopHbie ynodpeHus.

Merannel. Tlonoxxenne B nepuoavyeckor cucreme. OcOOEHHOCTH CTPOEHMS
aToMOB. MeTajndeckass CBs3b. XapakTepHble (U3NYECKUE W XMMHYECKHUE CBOMCTBA.
Koppo3us metauios.

Illenoynsie MeTaliel. OOwWas XapakTEepUCTHKAa Ha OCHOBE IMOJNIOXKEHUS B
nepuoauyeckoif cucreme J[.M. Menneneesa. CoelMHEHHs HATPHUsI, KaIKs B NIPUPOAeE, UX
npumeneHue. Kamuiinpie y106penns.

O6uras xapakTepUCTHKa ojaeMeHTOB rnaBHeix noarpynn II w Il rpynn
nepuoauueckoit cuctemsl JIM. Menneneesa. Kanbuuii, ero coeqvHEHUs B MPUPOLE.
JKecTKkoCcTh BOABI U CIIOCOOB! €€ YCTPaHEHMS.

AnroMuHUM. XapaKTepUCTHKAa ATIOMUHMS W €ro COENMHEHUH. AMGOTEpHOCTD
OKCHJA ¥ TUAPOKCHAA altOMUHKA. IIpUMEHEHHE allOMUHKSA U €TO CIUIABOB.

DnaeMeHThbl TOOOYHBIX MOArPYI.
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Keneszo. XapakrepucTuka skenesa, OKCHIOB, TMAPOKCUIOB, coneil xeneza (II) u
(1II). ITpupoausie coearuenus xenesa. CruiaBbl XKeJIE3a — UyTYH W CTaib. [lpuMeHeHne
CILIaBOB U COEAMHEHMUIT ikeesa.

Merannyprus. Meramnel B coBpeMEHHOHM TexHUKe. OCHOBHBIE — CHOCOGbI
NPOMBILJIEHHOTO TMOJAYYEHHs MeTansoB. JIOMEHHOE IPOU3BOACTBO uyryHa. Crioco6sl
fponsBoAcTBa ctayiu. IIpobaeMa Maso0TXOJHBIX MPOU3BOJACTB B METATYPTUU U OXpaHa
OKpy>)arolie# cpenbl. Pa3BuTHe 0TeuecTBEHHOW META/UTYPrHM W €€ 3HAueHUe MJis
Pa3BUTUsL ApYTUX OTpacield MPOMBILIIEHHOCTH. B el

Xpom, BO3MOXHEIE cTeneHy okucnenus. Csoiicta coequHenuit Cr -, Cr, Cr .
OKnenuTeNnbHO-BOCCTAHOBUTENBHEIE M KHUCIOTHO-OCHOBHEIC CBOMCTBA COCAMHEHUH
xpoma. [Tepexon Xxpomar-6uxpomar.

OpraHuueckas XuMus.

OCHOBHBIE MOJIOXKEHUST TEOPUM XUMUUYECKOro cTpoedns A.M. Bytieposa.
3aBUCMMOCTh CBOMCTB BELIECTB OT XMMUYECKOTO CTpOEHUs. M3omepus. DEKTpOHHAs
[pypoga XMMMYECKMX CBA3€d B MOJIEKylaX OPraHMYECKHUX COEJMHEHMH, CIIOCOObI
pa3pbIBa CBA3EH, IOHATHE O CBOOOIHBIX pajuKaax.

['omonornuecknit psa npepensHbIX yrieBoaopoa0B (&IKAHOB), MX OJIEKTPOHHOE
NPOCTPaHCTBEHHOE CTpOCHUE (Sp3-rubpuamsaims). Meran. HoMeHkaTypa ankaHoB, UX
dusnyeckue U XUMHUUEcKue cBoicTBa. [{ukionapadunbl. IIpesensHrle YIIeBOAOPOAL B
npupoze.

OTHIICHOBBIE YINIEBOOOPOIL (aIKeHsl). |'OMOJOrMYECKHI psifi allkeHOB. JIBOMHas
cBA3b. [IpocThie W KpaTHBIE CBsI3M, SP2 -rubpuan3aLms. Ou3nuueckre CBOMCTBA M BHIbI
u3oMepud y  alkeHOB. HowmeHknarypa. Xumuueckue cBoiictBa.  I[lonyueHue
YIJICBONOPONOB peakuue AeruapupoBanus. IIpuMeHeHUe 3TUIIEHOBBIX YIIIEBOJOPO/IOB.
JlneHoBbie yrnesonopomsl. IIpipoaHslit Kaydyk ¥ CHHTETHHECKHIT KayIyKH, HX CTpOEHUE
M CBOMCTBA.

Auerunen. TpoliHas cBs3b, sp-rubpuausaius. [OMONOTHYECKUH PN AleTUIIeHa.
DusyyecKue U XMMUYECKIE CBONCTBA, IPUMEHEHHE alleTiwieHa. JlonyueHne aneTiiena.

benson, €ro o/eKTpOHHOE CTPOEHME, XMMHYECKHE CBOWCTBA. IlonydeHue w
npyuMeHeHue OceHsona. IlonsTne 0 AxOXMMUKATAX, YCJIOBHS WX MCMONB3OBAHMS B
CE/bCKOM XO34HCTBE Ha OCHOBE TPeOOBAHUH OXPAaHEI OKPYIKAIOLIEN CpPEbl.

["'omosioru 6eH30ma, CTpOEHHE, CBOMCTBA, IIPUMEHEHHE.

B3auMOCBA3b NIPEAENBHBIX, HENPEAENBHBIX U APOMATHUECKUX yTJIEBOAOPOIOB.

IIpupoaHEle HCTOYHHKH YIIEBONOPOMOB: He(Th, NPUPOJHBINA u TIOITY THBIM
HepTAHbIE rasel, yroib. QpakUMOHHAs TeperoHka HedTu. Kpexuwr. Apomaruszaius
HepTenponykroB. OXpaHa OKpy)KalolieH cpeapl Mpu HedrenepepaGoTke.

CrupThl, UX CTpOEHUE, (pU3UYECKUe CBOMCTRA. M3zomepust. Homenxnarypa crnupros.
XUMHYECKHE CBOWCTBA CIMPTOB. lIpUMEHEHHE METHIOBOTO M 3THIOBOIO CIIAPTOB.
SIMOBUTOCTEL CIMPTOB, UX I'yOUTENbHOE NEHCTBHE HA OPraHU3M Yel10BeKa.

['eneTnyeckas CBA3b MEXIY YTEBOJOPOJAMY U CIIMPTAMH.

®enon; CTpoeHUE, (QUIUYECKHE CBOKWCTBA. XHUMUYECKHE CBOMCTBA (benona.
[Ipumenenne denona. Oxpana OKpy)Kawolled Ccpeasl OT NIPOMBILLIEHHBIX OTXOMI0B,
coaepxammx GeHoJI.

Anbaierunipl, MX CTPOEHHE, XMMHMYECKME cBoiicTBa. [lomyuenue wu [IPUMEHEHHE
MYPaBbUHOIO U YKCYCHOI'O ajlbJACrU0B.
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Kap6oHoBrsie kucnotel. 'oMonornyeckuil psaa NPeac/ibHbIX OAHOOCHOBHBIX KHCIIOT,
ux crTpoeHne. OusMuecKue M XMMHUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. YKCyCHas,
MaJbMUTHHOBAS, CTEApUHOBAas, ONeuHOBas KHUCJIOTHL [lomydeHne ¥ NpUMEHeHHe
KapOOHOBBIX KUCIOT.

Cnoxusle adupsl. CTpoeHHe, MoaydYeHHE peakLuen atepupukaunu. XumMUueCKne
cBoiicTBa. JKupbl B MpHpode, WX cTpoeHue M CBoHCTBA. CHHTETHYECKME MOMOLIME
CPEICTBa, UX 3HAauCHKe. 3aluTa OKpYysKatolled Cpeabl OT 3arpa3HeHUsl CHHTCTUICCKHMHU
MOIOILUMMH CPEACTBAMM.

['moko3a, ee cTpoeHHEe, XMMHUUYECKHe CBOMCTBA, POJIb B IPHPOIC. Caxaposa, ee
THAPOJIN3.

Kpaxman ¥ LeIono3a, UX CTpOEHHE, XMMHYECKHE CBOWCTBA, pOJib B NPHUPOE.
[IpuMeHEeHNE LE/UTION03b] U €€ IIPOU3BOAHBIX. [I0HATHE 00 HCKYCCTBEHHBIX BOJOKHAX.

AMHHBI KaK opranuueckue ocHopanus. CTpoeHne, aMuHorpynna. Bsaumonencrue
aMHHOB C BONON M KHMCIOTaMH. AHWnuH. IlonyueHue aHMIMHA U3 HUTPOOEH30JA.
[IpakTHyeckoe 3HaYEHHE aHUIHMHA.

AMuHOKUCTOTE. CTpoeHne, OCOGEHHOCTH XUMMYECKHX CBOWCTB, H30MEpHA
AMUHOKHCIIOT. AMMHOKMCIOTEL, UX 3HayeHWe B INpuUpoae M TNpumeHeHue. CHHTeE3
NEeNTUAO0B, HX CcTpoeHue. [loHaTne 00 a30TOCOAEpPIMALIMX TETCPOLMKIMYCCKUX
COEIMHEHUSX Ha puMepe NUPUANHA U TUPPOJIa.

bBenku. CTpoeHue, CTpyKTypa U CBOKMCTBA OEJIKOB. YCIEXH B M3yUYCHUH M CHHTE3C
0enkoB. KauecTBeHHBIE peakMy Ha OEIKH.

HyKJI€MHOBBIE KUCIIOTHI, CTPOCHHUE HYKJICOTHIOB. [IpUHLUIT KOMIIJIEMEHTAPHOCTH B
noctpoeHuu nBoiHOM cnupanu {HK. Posas HykneMHOBBIX KUCIOT B )KU3HENEITCAbHOCTH
KJIETKH.

OO0ue MOHATUSI XUMHUHU BBICOKOMOJIEKYIAPHBIX CO€AMHEHUN: MOHOMEp, MOIUMED)
CTPYKTYpHOE 3BEHO, CTENEHb [0AUMEpU3alUH, CpenHss MOJIEKyJApHas Macca.
Ionumepusanus, nonrukoHaeHcauus. JIuHeliHas pa3BeTBIEHHAs CTPYKTYpa MOJIUMEDPOB.
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