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1. HACIHOPT NPOI'PAMMBI V]
1.1.  ILenu u 3a0auu, pesyromamul 0c60eHus (3HAHUS, YMCHUS )

ens:

— (OpMHPOBAHHE Y CTYJACHTOB XMMHUYECKOM COCTABIIAIOIICH €CTECTBEHHO-HAYYHON KapTUHBI MU-
pa KaK OCHOBBI INPHUHATHA pCIHGHI/Iﬁ B JXU3HCHHLIX W IMPOU3BOACTBCHHLIX CHUTyalUsAX, OTBECT-
CTBEHHOT' O TIOBEJICHUS B IPUPOIHON Cpee.

3amaun:

— chopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMUYECKUX MPOILIECCOB U SBICHHMA
B  OKpyXarouiel cpene, LEIOCTHOM HAydyHOM KApTUHBI MHpa, B3aUMOCBSI3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

— Pa3BUTb YMCHHJ IMPOBOJUTH PaCYCThI IO XUMHUYCCKUM Q)OpMYJ'IaM N YPAaBHCHHUAM XUMUUYCCKUX
peaKLuid, IJIAHUPOBATh U UHTEPIPETUPOBATH PE3YJIbTaThl XUMUYECKHUX DKCIIEPUMEHTOB

— C(I)OpMI/IpOBaTL HaBbIKM TPOBCACHUA XHUMHUUYCCKHX OKCICPUMCHTAJBHBIX I/ICCJICILOBaHI/Iﬁ C

C06J'II-O,JICHI/ICM IpaBuUjI 0e30IacHoro

oOpamieHuss ¢ BellecTBaMM M J1abOpaTopHBIM

000py/IOBaHUEM; - Pa3BUTh YMEHUS aHAJIU3UPOBATh, OLICHUBATh, IPOBEPATH Ha JOCTOBEPHOCTh
1 0000111aTh HHPOPMALIMIO XMMUUYECKOT0 XapaKTepa U3 pa3IMuHbIX KCTOYHUKOB;

— copmMupoBaTh yMEHHS NPOTHO3MPOBATH IOCIEICTBUS CBOEH AEATENBHOCTH U XUMHUYECKUX
HPUPOHBIX, OBITOBBIX U MIPOU3BOJCTBEHHBIX NPOLECCOB;

— c¢opMHpOBATH TOHUMAHKUE 3HAYUMOCTH JIOCTH)KEHUH XMMUYECKOM HAyKH M TE€XHOJOTMH s
pa3BUTHUS COLUATIbHON U IPOU3BOJICTBEHHOM cep.

Kon
KOMITETEHIINHU

YmMmenus

3HaHnus

V1 - Ha3pIBaTh U3Yy4YEHHBIE BEIIECTBA
[0 «TPUBHUAIBHOW» WM MEXIyHAPOA-
HOI HOMEHKJIaTypE;

V2 - onpenensith: BaJEHTHOCTh H
CTEMEHb  OKHUCJICHHUS  XUMHUYECKUX
3JIEMEHTOB, TUI XUMHUYECKOH CBSA3U B
COCIMHEHUSIX, 3apsii MOHA, XapakTep
Cpelnbl B BOAHBIX pacTBOpax Heopra-
HUYECKUX COCTUHEHUM, OKUCIUTEh U
BOCCTAaHOBHUTENIb,  HPHUHAIJICKHOCTD
BEIIECTB K Pa3IMYHBIM KJlaccaM Opra-
HUYECKUX COCIUHEHUN;

VY3 - XxapakTepu3oBaTh: JJIIEMEHTHI
MajblX I[EPUONOB IO HUX IMOJOXKe-
HHUIO B mnepuognueckou cucreme [.M.
MenneneeBa; o00IMe XUMUYECKUE
CBOICTBAa METaJJIOB, HEMETAJJIOB, OC-
HOBHBIX KJIACCOB HEOPraHUYECKUX H
OPraHUYECKUX COCIUHEHUN; CTpoe-
HUE€ M XUMHYECKHE CBOWCTBA M3Yy-
YEHHBIX OPraHUYECKUX COCIUHEHUI;
Y4 - OOBACHATH:  3aBHCUMOCTD
CBOMCTB BEIIECTB OT HMX COCTaBa M
CTPOEHUSI; MPUPOAY XUMHUYECKOU CBSI-
31 (MOHHOM, KOBaJEHTHOM, MeTaJUlu-
YEeCKOMN), 3aBUCUMOCTb CKOPOCTH XH-
MUYECKON PEaKIUU M TOJIOKCHUS XU-
MHUYECKOTO PaBHOBECHS OT PA3TUUYHBIX
(akTopoB;

31- BaxHEWIIMEe XUMHYCCKHE IIOHSITHSA:
BEIIESCTBO, XUMHYECKUH DJIEMEHT, aTOM,
MOJICKYJIa, OTHOCHUTEJbHBIC aTOMHas |
MOJIEKYJIIpHAsE MAacChl, MOH, QJUIOTPOIHSI,
W30TOMbI, XUMUUYECKAsI CBSA3b, JJIEKTPOOT-
pULIATETHOCTh, BAJICHTHOCTh, CTCICHb
OKHCJICHHS, MOJIb, MOJIIpHasi Macca, MO-
JSIPHBIA 00bEM, BEIIECTBA MOJICKYIISIPHOT O
1 HEMOJIEKYJISIPHOTO CTPOEHHUSI, paCTBOPBI,
ANEKTPOJUT U HEIIEKTPOIUT, SIEKTPOJIH-
THYCCKAsT JUCCOLMAIUSA, OKHCIHTSIb U
BOCCTAHOBUTEJIb, OKHMCJEHHE U BOCCTa-
HOBJIEHUE, TeIIOBOM 3¢ ekt peakium,
CKOPOCTh XHUMHYECKOW PEaKIUH, KaTaau3,
XUMHYECKOE pPaBHOBECHE, YIJIEPOIHBIN
CKeJeT, (yHKIHMOHAJIbHAs TpyIa, H30Me-
pHsi, TOMOJIOTHST;

32 - OCHOBHBIE 3aKOHBI XMMHH: COXpaHe-
HHMS MAacChl BEILECTB, IOCTOSHCTBA CO-
CTaBa, NMEePUOINYECKHI 3aKOH;

33 - OCHOBHBIE TEOPHM XMMHUU: XHUMHYE-
CKOM CBSI3U, OJJICKTPOJUTHYECKON JucC-
COIIMAIINK, CTPOCHUS OpPraHWYECKUX CO-
eIMHCHH;

34 - BaxHe#IMe BEleCcTBa U MaTepHUabl:
OCHOBHBIC METa/UIbl M CIUIABBI, CEpHas,
COJIsTHAsl, a30THAs U YKCyCHasi KHUCJIOTHI;
HIeJI0OYM, aMMHaK, MUHepajbHble yao0pe-
HHUs, METaH, DTUJIEH, alleTUJIeH, OEH30I,
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VS5 - BBINOMHATH XUMUYECKUN JKCIIE-| 3TAHOJ, KUPbI, MbLJA, TJIFOKO3a, caxaposa,
PUMCHT IO paCllO3HABAHWIO BaXX-| Kpaxmall, KJIC€T4YaTKa, 66J’IKI/I, HCKYCCTBCH-
HEUIINX HCOPraHNYCCKUX W OpraHUu-| HBIC U CHHTCTUYCCKHEC BOJIOKHA, KAy4YYyKHU,
YCCKUX BCUICCTB. IJ1aCTMacCcChI.

1.2.  Mecmo oucyunnunvt 6 cmpykmype IHIICC3.

[Tporpamma mo y4eOHON AMCHUIUIMHE «XUMHs» SABISETCS YacThlo 00pa30BaTEIbHOI MpOrpamMmbl
MOJITOTOBKH CIICIIMAJIMCTOB CpelHero 3BeHa mno crneruaibHoctu 09.02.07 MHbopMaiMoOHHBIEC CHCTe-
MBI ¥ TPOrPaMMHUPOBAHNE, B YACTH OCBOCHUS 00111€00pa30BaTeIbHON MOAT OTOBKH.

Pazpabortana Ha OCHOBaHHMH MPUMEPHON pabodeil mporpaMMbl 00IIE00Pa30BATEIHHON AUCIIUTIITMHBI
«XuMus» 11 TpoecCHOHANbHBIX 00pa30BaTENbHBIX OpraHu3aluil, pekoMeHa0BaHHOi Denepaib-
HBIM TOCYAapCTBEHHBIM OIOJKETHBIM 00pa30BaTEIbHBIM YUPEKICHHEM JTOMOIHUTEIBHOTO npodec-
CHOHaJbHOro oOpa3zoBaHusi «MHCTUTYT pa3BuTha mpodeccuoHansHoro obpazopanus» (PI'BOY
JAI1O UPIIO) nnst peanu3anuy OCHOBHOM IpodeccroHanbHON o0pa3oBaTesbHON nporpaMMbsl CITIO
Ha 0a3e OCHOBHOTr0 0011eT0 00pa30BaHUs € TOJIydYeHUEM cpenHero odmiero oopazosanus (IIporokon
Nel4 or 30.11.2022 ®I'bOY AIIO UPIIO). IIporpamma yueOHOM AMCHUIIINHBI IpeIHA3HAYEHA IS
U3y4YeHUs AMCLUIUIMHBI «XUMHUSA» B NMpodeccHOHalbHBIX 00pa3zoBaTenbHbIX opranuzanusx CIIO,
peanu3yronmx 00pa3oBaTebHYIO IPOrpaMMy CPEAHEro o011ero o0pa3oBaHus B Ipesienax OCBOSHUS
OCHOBHOM mpodeccuoHanbHoi o6pa3oBaTenpHOi nporpammsl CIIO Ha 6a3ze ocHOBHOro o0uiero 06-
pa30BaHMs IPU MOATOTOBKE CIIELUATNCTOB CPEIHETO 3BEHA.

1.3.  Koauuecmeo uacos na oceoenue npocpammol
00beM 00pa3oBaTENbHON MPOrpaMMBbI B aKaJIEMHUYECKUX Yacax 56 4acoB, B TOM YHCIIC:
ydeOHas Harpy3ka o0y4aromerocsi Bo B3aMMOJICHCTBUY C TIperoaBareiieM 56 4acos;
CaMOCTOSTEJIbHAsI paboTa 00yJaroIerocs: - - yaca.




2. CTPYKTYPA U COJAEPKAHHUE Y]]

2.1.  Obvem u 6udvl yuebHot pabomoi
Bux yueOHoit padoTsl O0beM yacoB
O0bem 00pa3oBaTe/IbHON IPOrpaMMbl B aKa/ileMHYeCKHX Yacax (Bcero) 56/56*
YueOHasa Harpy3ska o0y4yawiuerocsi BO B3aMMO/JelCTBHM ¢ IpenojaBate- 56/56*

Jjem (Bcero)
B TOM 4YHUCIJIIC:

TEOpEeTUYECcKoe 00yUeHne 44 /44%*
nabopaTopHbIe pabOTHI -
IIPAKTUYECKUE 3aHSATUS 12/12*

KypcoBas paboTta (IIpOeKT) -
CamocTrosiTesibHasi padboTa o0ydalonierocs (Bcero) -
B TOM YHCJIE: -
- paboTa HaJy KypcoBO# paboTOi (IPOEKTOM)
- YKa3bIBAIOTCS APYTUE BUIBI CAMOCTOSTEIILHON pabOThI TPH X HATNIHH -

Texywuii KOHmMpPob: KOHTPOJIb HAJl BHIITIOJHEHUEM IIPAKTUUECKUX PabOT, TECTUPOBAHUE, YCTHBIHI
OIpoc
Ilpomesicymounas ammecmayus: TuPPepeHITMPOBAHHBIN 3a4eT

* B ciryqae He0OXOAMMOCTH MCIOJIB30BaHUs B YI€OHOM NpoOIecce YaCTUYHO/ UCKITIOUNTEIBHO AUCTAaHIIMOHHBIX 00pa-
30BaTENbHBIX TEXHONOTHH - KosmdecTBO YacoB paboTsl [IT1C ¢ oOyqarommucs B ANCTaHIMOHHOM (hopMaTe ¢ mpume-
HEHUEM 3JIEKTPOHHOTO 00y9IeHMUS.



2.2. Temamuueckuti nian u cooepicanue

HaumenoBanue Conepxkanue yueOHOro MaTepuasa, JabopaTopHble paboThl U MpakTHyeckue 3ausi-| O0beM | YpoBeHb dopma TeKy-
pa3aenoB U TeM THS, 4acoB | OCBOEHHS | IIEro KOHTPOJIS
camocTosITeNIbHas paboTa 00ydaromuXxcst
1 2 3 4 5
Paznen 1. O6mias u 40
HEOpraHWYeCcKast XUMUS
Brenenue ConepxaHue yaeOHOTro MaTepraa 2
HayuHbie MeTOIbI MO3HAHMS BEIIECTB U XMMHUUYECKUX sABJEHUU. Ponb skcre-
pUMEHTa M TEOpUM B XUMHH. 3Hau€HHE XUMHUU IPH OCBOCHHUU MpodeccHii
CIIO u cneumanbrOcTer CIIO TexHUYecKoro nmpoduis npodeccHoHaIbHOTO
o0Opa3oBaHwUsI.
TeopeTuueckoe o0ydeHue 2
JlaGopaTopHbIie paboThI -
[IpakTrHueckue 3aHATHS -
CamocrosiTesnbHas paboTa 00yJaronmxcs -
Tema 1.1 OcHOBHBIE Copepxanue yaeOHOro MaTeprana 4
MOHATHS Y 3aKOHBI XH- | OCHOBHBbIE NMOHATHA XuMuM. Bemecrtso. Atom. Monekyna. XUMHYECKUI di1e- VYcTHBIN onpoc
MUU MeHT. Amutotponus. [IpocTeie u crnoxkHble BemecTBa. KauecTBeHHbIN U KoJInde-
CTBEHHBII COCTaB BEIIECTB. XUMHUUYECKHE 3HAKU U (opmynbl. OTHOCUTEIbHBIE
aTOMHasl U MOJIeKyJsipHast Macchl. KonmuecTBo BemiecTsa.
OcHoBHbIe 3aK0OHbI XUMHHU. CTexuoMeTpus. 3aKOH COXpaHEHHUS MacChl Be-
1IecTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpPbI. 3aKOH
ABOraapo u cieicTBus U3 HEro.
AnjorponHble Mogudukanuu yriepoaa (aiamas, rpadur), kuciaopoga (Kuc-
JI0poJ, 030H), oJioBa (cepoe u 6enoe 0y0Bo). [ToHATHE 0 XMMHYECKON TEXHO-
JIOTUH, OMOTEXHOJIOTHH U HAHOTEXHOJIOTHH.
TeopeTuueckoe o0ydeHue 2
JlaGopaTopHbIe pabOTHI -
[IpakTrueckoe 3aHsTHE 2
Nel. BeluncneHnue OTHOCUTEIBHONW MOJICKYJISIPHOM MacChl BEIleCTBa.
CamocrositensHas paboTa 00yJaronmmxcst -
Tewma 1.2 Ilepuoguue- Conepkanue yueOHOro MaTepuaa 4

ckuii 3akoH u [lepuonu-

Iepuoanuecknii 3axkon [{. U. MenaeneeBa. Otkpeitie . . MenneneeBsim

TectupoBanue




yecKasi CuCTeMa XUMHU-
qeckux djaemenToB J[.1.
MenpeneeBa u cTpoe-
HUE aToMa

[Tepuonnueckoro 3akona. [Tepnoguueckuii 3akon B popmynuposke . 1. Men-
JienieeBa.

Ilepuoauueckas TabauIa XUMHYECKUX 3JIEMEHTOB — IpaduuecKkoe oToOpake-
HHE MEepuOaNYecKoro 3akoHa. CTpyKTypa HNEpHOJUYECKOM TaOIHMLbI: IepHUOabI
(manble u OoJblNe), TPYHIb (TJIaBHAS U TOOOYHAs).

Crpoenue atoma u Ilepuoauyeckmnii 3akon JI. U. MenngeneeBa. Atom —
CIOXKHast yacTUla. Snpo (MPOTOHBI W HEUTPOHBI) M AIIEKTPOHHAS O0OJIOYKA.
N3otomnbl. CTpoeHHe 3IeKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MaJbIX TEpH O-
noB. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJb-
MIMX TepruoaoB (MepexoAHbIx dneMeHToB). [loHsTHe 00 opOutansx. s-, p- u d-
opOuTanu. DIeKTPOHHbIE KOH(UTypallud aTOMOB XUMHUYECKHX 3JIEMEHTOB.
CoBpemennas dopmynuposka [lepuoauyeckoro 3akona. 3nauenue [lepuonu-
4eCKOro 3akoHa u Ilepuoanydeckoil cucreMbl XUMHUYECKHX 3yieMeHToB 1. H.
MeneneeBa i1l pa3BUTHs HAYKU M TIOHUMAaHUSI XMMUYECKON KapTHHBI MUPA.

TeopeTtnueckoe o0yueHue

JlabopaTopHbie paboTHI

IIpakTuyeckoe 3ansaTHe
No2 XapakTeprucTrka XUMHUYECKOr 0 3JIEMEHTA 110 ero nosokenuto B [ICXD

CamocrosiTenbHas paboTa 00y4aromuxcst

Tema 1.3 Crpoenue Be-
mecTsa.  XUMHYECKHUE
CBA3U

Cozmepkanue y4eOHOro Matepuaa

HNonnasi xumuueckasi ¢Bs3b. Katnonsl, ux o0pa3oBaHue U3 aTOMOB B pe3yJiib-
TaTe mpolecca OKMCICHUsA. AHHOHBI, MX 00pa30BaHUE U3 ATOMOB B pe3yJbTaTe
npoliecca BoccTaHOBJIeHUs. MIOHHAs CBSA3b KaK CBSI3b MEXAY KaTHOHAMH U aHUO-
HaMH 3a CYET AJEKTPOCTaTHUYECKOro MpuTsbkeHus. Kmaccuduxanus MOHOB: 1O
COCTaBY, 3HaKy 3apsjia, HaJM4YUI0 IUAPaTHON 00010uku. MIOHHbBIE KpHCTauInye-
ckue peuierkd. CBolcTBa BEIIECTB ¢ MOHHBIM THUIIOM KPHCTAJJIMYECKON pelIeT-
KU.

KoBanenTHas xumMuuyeckas cBsi3b. MexaHu3M 00pa30BaHUS KOBAJIGHTHOM CBS-
31 (OOMEHHBII U JOHOPHO-AKIENTOPHBIN). DieKTpooTpuuaTenbHocTb. Kopa-
JIEHTHBIE TOJISIpHAsi M HemoJIsipHas cBsA3H. KpaTHOCTH KOBaJeHTHOW cBs3u. Mo-
JEeKyJISIpHbIE M ATOMHbIE KPH- CTaJIMuecKue penieTku. CBoicTBa BEIIECTB C MO-
JEKYJSIPHBIMU U aTOMHBIMHU KPHCTAJUIMYECKUMU PELIeTKaMHU.

Mertasinyeckasi cBsi3b. MeTaunyeckas KpUCTAJUIMYECKas perieTka U Meral-
auYecKas XMMHU4yecKkas cBs3b. Ou3nyeckue cBOMCcTBa METaslIoB.

ArperatHble COCTOSIHMSI BellleCTB M BOAOPOAHasi CBA3b. TBepaoe, )KUIKOE U

VYeTHbII onpoc




razoo0pa3Hoe cocTostHUS BemecTB. [lepexos BemecTBa U3 OAHOTO arperaTHoro
COCTOSIHUA B ipyroe. BogopoaHas cBs3b.

Yucrole BemecTBa M cMecH. [loHgate o cmecu BeniecTs. | OMOTreHHBIE U reTe-
porennbie cmecu. CocraB cMmeceil: 00ObeMHass U MaccoBasi JIOJIM KOMIIOHEHTOB
CMECH, MACCOBAas I0JIs IPUMECEN.

JMucnepcubie cucrembl. [loHartue o aucnepcHoit cucreme. JlucnepcHas ¢aza u
nucnepcronHas cpena. Knmaccudukanus nucnepcHbix cucreM. [loHsitue o koJi-
JIOUJTHBIX CHCTEMaX.

TeopeTI/Iqecxoe O6y‘l CHHC

JlaGopaTopHbie paboTHI

IIpakTnyeckue 3aHATUSA
Ne 3 BajieHTHOCTD U CTENEHDh OKUCIEHUS XUMHUUYECKUX JJIEMEHTOB
No 4 Onpenenenve u xapaKTepUCTUKA BUJIOB XUMHUYECKUX CBSI3EH

CamocrosiTesnibHas paboTa 00yJaronmxcs

Tema 1.4

Bona.

PacTtBOpBI. DiteKTpOIIH-
TUYECKas JUCCOLHAIUS

Coxeprkanue y4eOHOro Matepuala

Bona. PacTBopbl. PacTBopenue. HacbllieHHbIE, HEHACHIIIEHHBIE, TEPEHACHI-
HIEHHbIE pacTBOpbL. MaccoBast 710Ji1 paCTBOPEHHOI' O BEIIECTBA
DJIeKTPOJIUTHYECKAS] JUCCONMAUS. DICKTPOIUTHL U HEANEKTPOJUThL. Me-
XaHU3MBI 3JIEKTPOJIUTHYECKOM TMCCOIMALIUH.

CreneHb 3JeKTPOJIUTHYECKOH aucconuanuu. OCHOBHBIE MOJOXKEHUS TEO-
PUHU DIIEKTPOIUTUYECKON Iucconuanuu. KucimoTel, OCHOBaHMS M COJH Kak
AIIEKTPOJIUTHI.

YcTHBIH onpoc

TeopeTI/Iqecxoe O6y‘l CHHC

JlaGopatopHbie paboTHI

IIpakTnyeckoe 3ansaTHE
No5. DnexkTponuTrdeckast 1UCCOLMAIUS

CamocrosiTesnpHas padoTa 00yJaromuxcst

Tema 1.5 Knaccuduka-
1[UsI HEOPTaHUYECKUX
COEIMHEHUN U UX CBOI-
CTBa

Coxeprkanue y4eOHOro Matepuala

Oxcuabl u ux coiictBa. Coneobpasyronme u Hecojeodpasyromue okcuasl. Oc-
HOBHBIE, aM(POTEPHBIE U KUCIIOTHBIE OKCHIBI. 3aBUCUMOCTh XapaKTepa OKCHIa OT
CTETIeHU OKHUCIIEHUs 00pa3ylollero ero Merauia. XUMUYECKHUEe CBOMCTBA OKCH-
noB. [Tonyuenue okcuaoB

OcHoBaHus 1 X cBoiicTBa. OCHOBaHUS KaK IEKTPOJIUTHI, X KJIACCH (DUKAIIHS
10 pa3JIMYHbIM pU3HAKaAM. XUMHUYECKHE CBOMCTBA OCHOBAHUN B CBETE TEOPUHU

TectupoBanue




AIEKTPOJIMTHYECKON THCcolManuu. Pa3iioxkeHne HepacTBOPUMBIX B BOJE OCHO-
BaHUN. OCHOBHBIE CITIOCOOBI OJTyY€EHUSI OCHOBAaHUI

Kucaorel u ux cBoiictBa. KucinoThl Kak 3JI€KTPONIMTHI, HX KJIACCU(PHUKALIUS 110
Pa3NUYHBIM pU3HAKaAM. XMMHYECKHUE CBOMCTBA KUCIIOT B CBETE TEOPUM IJIEKTPO-
JUTHYECKOM muccoruanui. OCoOCHHOCTH B3aUMOJICH CTBUS KOHIICHTPUPOBAHHOM
CEpHOM M a30THOU KUCIIOT ¢ MeTajiaMu. OCHOBHBIE CITOCOOBI MOJTYISHUST KUCITO-
THI.

Coumn u ux cpoiictBa. Conu Kak 3J1eKTpouThl. CoJlu cpeHue, KUCIbIe U OCHOB-
Hble. XUMHYECKH CBOMCTBA COJIEH B CBETE TEOPUH DJIEKTPOIUTUIECKOMN JUCCOLH-
aru. CriocoObl nostydenus couieil. 'maposus coneit

TeopeTtnueckoe o0yueHue

JlabopaTopHbIie paboTHI

HpaKTI/I‘IeCKI/Ie 3aHATHA

CamocrosiTesnbHas paboTa 00yJaronmxcs

Tema 1.6 Xumnueckue
peakuuun

Coxeprkanue y4eOHOro Matepuala

Knaccupukauuss XxuMuyecKkux peakuuil. Peakuuu coequHeHus1, pa3ioxKeHus,
3amenenus, oomena. Karamutuueckue peakiuu. OOpaTuMbie U HEOOpaTUMBbIE
peakuuu. ['oMOreHHble U T€TepOreHHbIE peaklUMH. DK30TEPMUUYECKHE U 3HJI0-
TepMUYeckue peakiuu. TermnoBoi 3¢¢GeKkT XuMHUYecKuX peakiuil. TepMoxumu-
YECKHUE yPaBHEHHUS.

OKHCIMTENbHO-BOCCTAHOBUTEIbHBIE peaknuu. CrteneHb okucieHus. Okuc-
JUTENIb U BOCCTAHOBJIEHHE. BoccTaHOBUTENL M OKKCIIEHHE. METOo 3JIEKTPOHHO-
ro OamaHca IS COCTaBJICHUS YpPaBHEHUH OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuuii.

CkopocTh XMMHYECKHX peakuuii. [[oHsATHE 0 CKOPOCTH XUMUYECKUX peaKIuil.
3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEAKIMH OT pa3aMyHbIX (PaKTOPOB: MPUPO-
JIbl pearupyrommX BEIIECTB, UX KOHLUEHTPALMHU, TEMIIEPATypbl, IOBEPXHOCTHU CO-
IIPUKOCHOBEHUS U UCIIOJIb30BAaHUS KaTAJIN3aTOPOB.

OOparumocTh XUMHYeCKHX peakumil. O0paTuMbie U HEOOpaTHUMbIE peak-
1[uU. XUMUYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMEIICHHS.

YcTHBIN onpoc

TeopeTtnueckoe obyueHue

JlabopaTopHbie paboTHI

IIpakTnyeckoe 3ansaTHe
Ne 6 PaccTanoBka ko3 (h(pUIIHEHTOB B XUMUYECKUX PEAKITHIX.

CamocrosiTenbHas paboTa 00y4aronmxcs




Tema 1.7 Metamisl u
HEMeTaJUIbl

Coxeprkanue y4eOHOro Matepuala

Metanisl, ux knaccuduranus. OCOOEHHOCTH CTPOCHUS aTOMOB U KPHCTaJI-
n0B. DU3nUeCKue U XUMHYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUN
psi HanpspKeHui MeTaiioB. O6muye cnocoObl moiay4yeHus Mmetaios. [lonsTue
0 METAaJUIyprUH.

Hemertaiibl. OcoOeHHOCTH CTpOeHUSI aTOMOB. OKHCIMTEIbHBIE U BOCCTAHO-
BUTEIIbHBIE CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX IIOJIOKECHHS B DALY
IEKTPOOTPULIATEIILH OCTH.

TectTupoBanue

Teopernueckoe o0y4ueHHe 8
JlaGopaTopHblie paboThI -
IIpakTuueckue 3aHATUS
CamocrosiTenpHas paboTa 00yJaronmxcs -
Paznen 2. Opranuue- 14
CKasi XuMUs
Tema 2.1 OcHOBHbIE Conepkanue yueOHOro MaTepuaia 2
noHsiTus oprannyeckoit | Ilpeagmer opranmyeckoid xumuu. [IpupojiHbIe, HCKYCCTBEHHBIE U CUHTETHYE- YcTHBIN onpoc
XUMHU U TEOPUs CTPOe- | CKHE OpraHuyeckue BemecTBa. CpaBHEHME OPraHMYECKMX BELIECTB C HEOpra-
HUSI OPraHUYECKUX CO- HHUYCCKUMU.
eIMHEHN T BanentHocTh. XUMHUECKOE CTPOEHUE KaK MOPSAOK COCTUHEHUSI aTOMOB B MO-
JIEKYJIbI TIO BaJICHTHOCTH.
Teopus crpoeHust opranudeckux coeqruHenui A. M. bByrieposa. OCHOBHEBIE
MOJIOKEHUSI TEOPUU XUMHYECKOr0 CTpoeHus. M3omepus U n3oMepbl. XUMHUYe-
ckre GOpMYJIBI M MOJIETTH MOJIEKYJI B OPraHUYECKON XUMHH.
Knaccudpukanusa opranuveckux BemecTB. Kiaccudukamus BemecTB IO
CTPOEHUIO YTJIEPOAHOTO CKeJeTa W HATUYHUI0 (PYHKIHOHATBHBIX rpyri. ['omo-
soru u romosorus. Hauana nomenknatypsl [UPAC.
Kaaccupukanusa peakumii B opranmyeckoil xummu. Peakuuu npucoenu-
HeHUsl (TUAPUPOBAHUS, TAJOrEHUPOBAHUS, THAPOTATIOT€HUPOBAHUSA, THAPATA-
nuu). Peakmuum ormieruienust (AeruapupoBaHUs, AETHAPOTalorHUPOBAHUSA,
jgeruapatanuu). Peakuuu 3amenienusi. Peakuuu nzomepusanuu.
TeopeTtnueckoe obyueHue 2

JlabopaTopHbie paboTHI

[IpakTrueckue 3aHsITUS

CamocrosiTenbHas paboTa 00yJaronmxcst




Tema 2.2 Yraesogopo-
JBl ¥ UX IIPUPOJHBIE
UCTOYHUKU

Cozaeprkanue y4eOHOro MaTepuasa

AJIKaHbl. AJIKaHbl: TOMOJIOTUYECKUM Psijl, N30MEpUsi U HOMEHKJIAaTypa aJIKaHOB.
XUMHUYECKHE CBOMCTBA aJIKaHOB (METaHa, dTaHa): TOPEHHE, 3aMeIlleHue, PasJio-
’)KeHue, JeruaprupoBanue. [I[puMeHeHune aikaHoB Ha OCHOBE CBOMCTB.

AJKeHbl. DTUIIEH, €ro MnojiydeHue (AeruApupoBaHUEM ATaHa, JeMOoIMMepU3allt-
el monmdTHIIeHa). ["oMonorndeckuii psia, U3oMepusi, HOMEHKIIATypa alKeHOB.
XUMHYECKHE CBOWCTBA 3TUJIEHA: TOPEHHUE, KAUeCTBEHHbIE peakinu (0OeciBeY -
BaHre OpOMHOI BO/BI M pacTBOpa MepMaHTraHata Kajus), THUIpaTaus, MOJI1Me-
puzanus. [IpuMeHeHne 3TuneHa Ha OCHOBE CBOMCTB.

JAunennl nu kayuyku. [loHsATHE O [UEHAX KaK YrieBOAOPOJAX C IBYMS JBOMHBIMHU
cBsizaMu. CompspkeHHbIE JUeHbl. XUMUYECKUue CBOicTBa OyTtaaueHna-1,3 u u3o-
npena: obeclBeunBaHue OpOMHOM BOIBI M MoOJMMepu3alus B Kaydyyku. Hary-
paJbHBIA U CUHTETUYECKHE KaydyyKu. Pe3uHa.

AnkuHBI. AnjeTniieH. XMMHYECKHE CBOMCTBA alleTHIIEHA: TOPEHHE, 00ecIBeY -
BaHUE OPOMHOM BOJBI, MPUCOCAMHEHUH XJIOPOBOAOpOaa U TuapaTtanus. [Ipume-
HEHUE alleTUJIeHa Ha OCHOBE CBOMCTB. MeXKilaccoBas U30MEpUs C aJIKaJIHeHa-
MHU.

Apenbl. benzon. XuMmuueckue cBoiicTBa OEH30J1a: TOPEHUE, PEAKIIUU 3aMellle-
HUs (TajoreHupoBaHue, HHUTpoBaHHe). I[IpumMeHeHHMe OeH30la Ha OCHOBE
CBOMCTB.

IIpupoaHbie HCTOYHMKH YIi1eBOAOPOAOB. [IpuponHbIi ra3: coctas, MPUMEHe-
Hue B kadectBe TorummBa. HedTh. CocraB u mepepadorka Hedtu. Ileperonka
HedTH. HegrenpoaykThl.

YcTHBIN onpoc

TeopeTI/Iqecxoe O6y‘l CHHC

JlabopaTopHbIie paboTHI

IIpakTuyeckue 3aHATUS

CamocrosiTesnibHas paboTa 00yJaronmxcst

Tema 2.3 Kucnopojco-
JepKalliie opraHuye-
CKHE COCANHCHUA

Coxeprkanue y4eOHOro Matepuala

Cnuprsl. [Tonyyenne 3TaHona OpokeHHEM TIIOKO3bI U THApATAllMeld TUJICHA.
IMuppoxcunbHas rpynna kak (yHKuuoHalbHasA. [[oHSITHE O MpeaenbHBIX OHO-
ATOMHBIX CIUPTaX. XUMHUYECKUE CBOMCTBA 3TAHOJIA: B3aUMOJICHCTBUE C HATPU-
eM, 00pa3oBaHMUE MPOCTHIX M CIOKHBIX A(UPOB, OKUCIICHUE B anbiaerui. [lpume-
HEHUE 3TaHOJAa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €0 MOCIEACTBUS s Opra-
HHU3Ma 4YeJIOBEKa WU MpeaylnpexicHue. [JMIepuH Kak IMpeacTaBUTENb MHOIO-
aTOMHBIX cupToB. KauecTBeHHas peakius Ha MHOTOaTOMHbIE ciUpThl. [Ipume-

YcTHBIN onpoc
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HEHUE TIINLEpUHA.
®enon. Pusnueckue U XUMUYECKUE CBoiicTBa (peHona. B3ammHoe BiusHUE
aTOMOB B MoJjeKyie (eHosa: B3auMOJEHCTBHE ¢ TMAPOKCUAOM HATpUS U a30T-
HOM kucnotoil. [Ipumenenune gpeHona Ha OCHOBE CBOWCTB.

Anbaeruabl. Ilonstie o0 anmpaerunax. AnpJerufHas rpynna Kak (yHKIHO-
HasibHasg. PopMasbIerul U €ro CBOWCTBA: OKUCIECHUE B COOTBETCTB YIOLIYIO KHC-
JOTY, BOCCTaHOBJIEHUE B COOTBETCTBYOUMI cnupT. [lomydeHue anbaeruioB
OKMCJIEHUEM COOTBETCTBYIOLIMX cnupToB. [IpuMenenne ¢opmanbaerunna Ha oc-
HOBE €r0 CBOMCTB.

KapOonoBbie kucjorbl. [lonarue o xapOoHOBbIX Kkuciorax. KapOokcuiabHas
rpynna kak (yHKUuOHajbHas. ['oMonoruueckuil psj npeaeabHbIX OJHOOCHOB-
HBIX KapOOHOBBIX KUCIOT. [TonmydyeHne kapOOHOBBIX KUCIOT OKHCIEHUEM aJIbJe-
ruj1oB. XMMHUYECKHE CBOICTBA YKCYCHOM KMCIOTHI: OOIIME CBOMCTBAa C MHUHE-
paJIbHBIMHM KUCJIOTaMH UM peakuus stepudukanuu. [Ipumenenne ykcycHoi Kuc-
JIOTBI Ha OCHOBE CBOWCTB. BpIcune ;KMpHBIE KUCIOTH HAa IPUMEPE NNaJIbMUTHHO-
BOHM U CTEaApUHOBOM.

Caoxuble 3¢upsbl u xupbl. [lonydyenne cnoxHbIX 3(pUpoB peakuuen 3repudu-
kauuu. CroxxHbie 3HUpBl B IPUPOJIE, MX 3HaYeHue. [Ipumenenne cnoxHbIx 3¢Qu-
POB Ha OCHOBE CBOMCTB.

XKupsr kak cnoxubie d¢upsl. Knaccudukamus XxupoB. XUMHUYECKHE CBOHCTBA
KHUPOB: TUAPOJIU3 U THAPUPOBAHUE KUAKUX KUpOB. [IpuMeHeHune )xupoB Ha oc-
HOBE CBOMCTB. MbLia.

YraeBoabl. YIieBoibl, UX KiIacCUpHUKALMA: MOHOcaXapuabl (TJII0K03a, PpyKTO-
3a), Iucaxapuabl (caxapos3a) U nonucaxapuasl (Kpaxmai U [eJUTJ103a).
I'moko3a — BewiecTBo ¢ JBOMCTBEHHON (yHKIMENW — albJeru10CnupT. XUMHU-
YECKUE CBOMCTBA IVIIOKO3BL: OKHUCIEHHE B INIIOKOHOBYIO KHCJIOTY, BOCCTaHOBIIE-
HUEe B copOuT, crnuproBoe OpoxeHue. I[IpumMeHeHHe TIIIOKO3bI HAa OCHOBE
CBOHCTB. 3Hau€HHUE YIJIEBOJOB B )KMBOM IIPUPOJE U )KU3HU yesoBeka. [lonstue o
peaKknusaX MOIMKOHJAEHCALMM M TUAPOJIM3a Ha NPUMEPE B3aUMOIPEBPALLCHUI:
IIIOK03a O Caxapu/,.

TeopeTnueckoe obyueHue

JlaGopaTopHbIe pabOTHI

[IpakTrHueckue 3aHATHS

CamocrosiTenbHas paboTa 00yJaronmxcs

Tema 2.4 Azorconep-

Conepkanue yueOHOro MaTepuaa
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JKallue OpraHuyecKue Amunsbl. [Tonsitue 06 aMmunax. AnmudaTuyecKkue aMUHbI, UX KilacCu(UKaIus 1
coenqunenwus. [Tonume- HOMEHKJIaTypa. AHUJIMH KaKk OpraHu4eckoe ocHoBaHue. [lonmyueHue aHuIMHA

pbI

u3 HUTpoOeH3oJa. [I[puMeHeHne aHMIMHA Ha OCHOBE CBOMCTB.

AMMHOKHCJIOTBL. AMMHOKUCIIOTHI Kak aM(poTepHble TU(YHKIUOHATIbHBIE Op-
TFaHWYECKUE COeANHEHUs. XMMHYECKHE CBOWCTBA aMMHOKHCIIOT: B3aMMOJIEH-
CTBHME C LIEJIOYaMH, KHCJIO- TAMU U APYr € APYroM (peakuusi MOJIMKOHAEHCa-
un). [lentuanas cBsa3p v noaunentuasl. [IpumMeHeHne aMMHOKMCIIOT HA OCHO-
BE CBOMCTB.

Beaku. [lepBuuHas, BTopuuHas, TpeTUUHas CTPYKTYphl O€lKoB. XUMHUUYECKHE
CBOMCTBa OENKOB: FOpeHUe, JAeHATypalus, THIPOIN3, [IBETHbIE peakuuu. buo-
Joruveckue GyHKIMU OCITKOB.

IMoaumepsl. benku n nonmucaxapuasl kak ouonosumepsl. [lnactmacest. [Tomy-
YEHHUE TOJMMEPOB pPEaKLMEN MOJMMEPU3alUUd U IOJUKOHAECHCALMU. TepMo-
IUIACTUYHBIE M TEPMOpPEaKTUBHBIE IIacTMacchl. lIpencraBurenu niactmacc.
Bonokna, ux knaccudukanus. I[loaydenue BonokoH. OTaenbHble NMPEACTaBU-
TEJIM XMMHUYECKUX BOJIOKOH

VYceTHBIH onpoc

Teoperndeckoe o0yueHHE

JlaGopaTopHbIie pabOoThI

[IpakTrueckue 3aHsATUS

CamocrosiTesnbHas paboTa 00yJaronmxcs

JuddepenunpoBaHHbIil

3auer

Ilepeuenb BOnpocoB K qu(dpepeHIIHPOBAHHOMY 3a4eTy

1. Tlpenmer u 3amauu xumuu. HayuHble METO/BI TO3HAHUS BEIIECTB U XUMHUECKUX sIBJICHUM. PoJb 3kcr e-
pUMEHTA U TEOPUU B XUMUH.

2. OCHOBHBIE MTOHATHSI XUMUU: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, AJJIOTPOIIHSI.

3. OcHOBHBIE 3aKOHBI XUMHUHU: 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTBA, 3aKOH ABOTa/Ipo, 3aKOH COXpaHEHUs
MaccChl BeIlleCTBa, nepuoandeckuii 3akoH JI.11. Menjeneena.

4. Crpoenue Ilepuonuueckoi cucteMbl XxuMuueckux snemeHToB J[.M1. MenneneeBa, 3aKOHOMEPHOCTU M 3-
MEHEHUS CBOMCTB B CUCTEME U €€ 3HAUCHHUE.

5. Crpoenue aToma XUMHUYECKOro aneMeHTa. [IpuBectn npumep Ha sseMmenrax 1-3 mepuona [ICXD JI.U.
Menpeneena.

6. CocraB u cTpoeHue BemiecTBa. XuMuueckas ¢popmyra. OTHOCHTENbHAS aTOMHAs ¥ MOJIEKYJISIpHAsl Mac-

ca. MaccoBasi 107151 JIeMEHTa B XUMUUYECKOM COEIUHEHUU. BBIUUCIUTH MAaccOBYIO JOJIO 3JIEMEHTOB B
coerHEeHNH (110 BEIOOPY IperogaBaTes).
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*

10.
11.
12.
13.
14.

15.

16.

17.

18.
19.
20.
. Hemeramner: monoxxkenne B [ICXD .M. MenneneeBa, ctpoeHue aroMa, (GU3MYECKHE U XUMHUYECKHE

21

22.

23.

Tunel XUMHYECKON CBSA3M: MOHHAs, KOBaJIEHTHAas, METa/UIM4YecKasi, BOAOPOIHAsA; MEXaHU3M oOpa3oBa-
HUS, CBOMCTBA BEIIECTB C Pa3IMYHBIMU XUMHUYECKUMU CBs3siMU. [IprBecTn mpumMep cxembl 00pa3oBaHUS
Ka)KJIOT'O THIIA CBS3H.

JlucriepcHbie CUCTEMBI: COCTaB, KilacCH(PUKAIIK, TPHUMEPHI BEIIECTB, CBOWCTBA BEIIECTB.

Uuctele BelecTBa U cMeCH. Buapl cmeceil, X 3HaueHUE. BBIUMCINTE MAacCOBBIE JOJIH KOMIIOHEHTOB
BEIIECTB B cMecH (10 BRIOOPY MpenogaBaTess).

OCHOBHbBIE TTOJIOKEHUS TEOPUH JIEKTPOJUTHUECKON Tuccolrannu, GOpMyIUpOBKa U UX CYIIHOCTb. 3a-
nucaTh ypaBHEHHE B MOHHOM BHJI€ (TI0 BEIOODPY MpenoiaBaTess).

KucnoTsl B cBeTE TEOPUM 3JEKTPOJIUTUYECKONW JUCCOLMALMU: TIOHATHE «KUCIOThI», UX CBOWCTBA U 3HA-
YyeHue. 3anucath ypaBHEHUsI PEakluii B MOHHOM BU/JIE, MO TBEPKAAIOIINE CBOMCTBA KUCIIOT.

OcHOBaHUS B CBETE TEOPUH DJIEKTPOIUTHUECKON TUCCOIUAIIMU: TTOHSATHE «OCHOBAHUS), UX CBOWCTBA U
3Ha4YeHHE. 3aMUCcaTh YPAaBHEHUS PEAKIIM B HIOHHOM BUJIE, TOATBEPKIAIOIINE CBOMCTBA OCHOBAHUM.
Conu B cBETE TEOPUM FMEKTPOIUTUUYECKON TUCCOIMALUU: TIOHATUE «COJM», UX CBOWCTBA U 3HAYEHUE.
3anucaTh ypaBHEHUS peaklMil B MOHHOM BUJI€, IOATBEPKAAOIIME CBOMCTBA COJEH.

OKcuibl B CBETE€ TEOPUH SJIEKTPOIUTUUECKON AUCCOLMAIMU: TIOHATUE «OKCHUIb), X CBOICTBA U 3HAUe-
HUe. 3anucaTh ypaBHEHUS PEAKLUK B HOHHOM BUJE, IOATBEPKAAIOLINE CBOMCTBA OKCUIOB.
Knaccudukanum XuMUYeCKUX peakluii: 0 KOJIMYECTBY U COCTaBY PEareéHTOB U MPOAYKTOB PEAKIMH, 110
M3MEHEHHIO CTENEHU OKUCIICHUS, 110 TEMI0BOMY 3 (EKTy, M0 HATMIUIO KaTam3aTopa, mo Gpa3oBomMy CO-
CTOSIHUIO U T.1. [[prBecTH mpuMepsl ypaBHEHUH peaknii K K01 KiaccupUKaInU.

CxopocTh XuMHUYECKON peakiuu. PakTophl, BIAMSIONIME HA CKOPOCTh XMMUYECKOM peakuuu. XuMude-
CKOE paBHOBECHE M CHOCOOBI ero cmemieHus. [IpuBectu mpumep CrOCOOOB CMEMIEHUS XUMHYECKOTro
paBHOBECHs Ha peaklMM CUHTE3a aMMHUaKa.

Mertamnsl: nonoxenue B [ICXD JI.U. MenzeneeBa, crpoeHue aroma, Gu3nyecKue U XUMUYECKUE CBOII-
cTBa, mpuMeHeHue. [IpuBecTn mpuUMepbl XUMUYECKUX PEAKIUA METAJNIOB Ha KOHKPETHBIX MpHUMeEpax
(YpaBHEHHUS 3aMUCaTh B MOJIEKYJIIPHOM U HOHHOM BHUJIE).

Baxneiiime MeTanisl TPOMBIIIUIEHHOCTH: CBOMCTBA, UX puMeHeHne. CIiIaBbl: BUIbI, UX ITPUMEHEHHE.
CriocoObl OJTy4eHHsI METAJIIOB: OOIIME STAbl MPOU3BOCTBA, BUJIBI METAJLUTYPIHH C IPUMEPAMHU.
Koppo3us meTasnioB: HoHSATHE, BUIbI KOPPO3UU U CIIOCOOBI 3aIIUTHI OT KOPPO3HUHU.

CBOMCTBa, IpUMeHeHMe. [IpuBecTH mpuMepsl XUMUYECKMX pEaKLUil HEMETAUIOB HAa KOHKPETHBIX MpPU-
Mepax (ypaBHEHHUs 3allMCcaTh B MOJIEKYJISIPHOM U HOHHOM BUJE).

Teopust cTpoeHust opraHmyecknx coequHeHnid A.M. ByTtiiepoBa: NpeAnoChUIKH CO30aHUs, MOJIOKEHUS
TEOPHUHU U UX MOSICHEHHE C IPUMEpaMHU, €€ 3HaUCHHUE I pa3BUTHS XUMHUH.

AJIKaHBI: COCTaB, CTPOCHUE, U30MEpHs, HOMEHKJIATypa, PU3NUYECKHE U XUMUYECKHE CBOMCTBA, CIIOCOOBI
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24.

25.

26.

27.

28.

29.

30.

MONy4YEHUE, IPUMEHEHHUE.

AJIKEeHBI U aIKUHEL: COCTaB, CTPOCHUE, U3OMCPUA, HOMCHKJIATypa, (1)I/I3I/I‘~ICCKI/I€ U XUMHYECCKUEC CBOﬁCTBa,
COCOObI MMOJTy4YEHHE, IPUMEHEHUE.

AJKaZiMeHbl U apeHbl: COCTaB, CTPOCHHE, N30MEpHsl, HOMEHKIATypa, (pU3nYeckue U XUMHYECKHE CBOM-
CTBa, CIIOCOOBI TIOJTy4EHUE, TPUMEHEHHE.

CrnupThl: COCTaB, CTPOEHHUE, U30MEPHs, HOMEHKJIATYpa, (PU3MUECKUE U XUMHUYECKHE CBOWCTBA, CIIOCOOBI
[ONy4YeHUEe, IPUMEHEHHUE.

Kap60HOBBIe KHCJIOTBI: COCTAaB, CTPOCHUC, U3OMCPUS, HOMCHKJIATYpA, (bl/ISI/I‘IeCKI/Ie U XUMHUYECKHE CBOM-
CTBA, CIIOCOOBI MOJTydEeHUE, TPUMEHEHHUE.

VYrineBonbl: cOCTaB, CTPOEHHUE, U30MEPU s, HOMEHKJIATypa, (PU3NYECKUe U XUMHUYECKHUE CBOWCTBA, CIIOCO-
OBl MOJIy4dCHHE, IPUMCHCHUC.

A30Tconep>1<aume OpraHu4eCKuc COCIUHCHUA — aMWUHbI, AMHUHOKHCJIOTHI, OenKu: COCTaB, CTPOCHUC,
U30MepHsi, HOMEHKJIaTypa, GU3NUECKHEe M XMMUYECKHE CBOHCTBA, CIIOCOOBI OIyYeHU e, TPUMEHEHHE.
[Tnactmaccel. [Tomydenne moamuMepoB peakiyeld MoJMMeprU3aliy U MOJHMKOHACHCauH. TepMoruiacTuy-
HBIE 1 TEPMOPEAKTUBHBIE ITacTMacchl. OCHOBHBIE TPEACTABUTENH IJIACTMACC.

Bcero

56/56*
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3.1 Tpebosanus k mamepuaibHo-mMeXHUUECKOMY 0Decneyenuio
Peamuzanus V]I Tpebyer Hanu4aus:
[Tomemmenue - 45. KabuHeT ecTecCTBEHHOHAYYHbIX TUCLUIUIMH JJI MPOBEACHUS MPAKTUUYECKUX
3aHATHH, T CLUATIIIMHAPHOM, MEXKIUCIUIIIIMHAPHON u MOJYJIbHOMN IIOATOTOBKH.
AynuTopHusi YKOMIUIEKTOBaHa Y4eHMUYECKOH Mebenpio u aockoil. KommbioTep, cTOI ¢ pakoBH-
Hoil. Crenn «llepmonnueckas cucrema xumudeckux snemeHToB .M. MenneneeBa». CreHn
«PacTBOPUMOCTB KHCIIOT, OCHOBAaHMM, COJIE B BOJE U cpeAa pacTBOpoB». CTeHn «DIeKTpOoXH-
MUYEeCKHH psn HanpsbkeHus MeramioBy. Crenn «KoHcranTel aucconuanuu Kucinot». CTeHI
«Koncrantsl nuccornuanuu ocHoBanui». Crena «Kapra mupa". Kosmekmus meramios. Konnexk-
uus «Hedts u ee mponykte». Komnekuus «Munepansl 1 ynoopenus». Komnexkuus «KaMmeHHbIH
yroiby. Komneknus «Amomuauiy [mooyc 3emnu ¢usndeckuii (9mr). MynbTumeauitHoe 000-
pyZOBaHHE: IPOEKTOP, SKpaH, KOMIbIOTEp (2 IIT).
[Tomemenue -24. bubnmorexa, YWTAJIbHBIA 3a] C 30HOW ML CaMOCTOATENBHOW pPabOTHI.
AynuTopusi yKOMIIJIEKTOBaHa yuyeHn4yeckoi Mebdenbpto. Kommbroreps! (3 mwt) ¢ goctynom B UH-
tepuer, DMOC, OBC. [Ipunrep.

3.2. Yuebno-memoouueckoe u ungopmayuonrHoe obecneyerue
[lepeuenb pekOMEHyeMbIX Y4EOHBIX U3AaHUN:

e  (OCHOBHbBIE HCTOYHHUKHU:
1. Pynsutuc, I'. E. Xumuga. 10 xmacc. basoseii yposens : yueOHuk / I'. E. Pymsutuc, ®@. T.
®enpaMaH. - 9-e u3A. - Mocksa : U3narensctBo "IIpocBenienune", 2022. - 224 c. - ISBN 978-5-
09-099536-8. - Tekct : anekTponHbIiA. - URL: https://znanium.com/catalog/product/2090093
2. Pynsutuc, I'. E. Xumus. 11 kmacc. basoBsiii ypoBens : yueouuk / I'. E. Pymsutuc, @. I
®enpaMman. - 9-¢ u3d. - Mocksa : U3matensctBo "IIpocBenienune", 2022. - 224 c. - ISBN 978-5-
09-099537-5. - Tekcr : anekrponnsIii. - URL: https://znanium.com/catalog/product/2090096

e JOnOJHUTENbHEIE HCTOYHUKH:
1. Au¢punorenosa U.B. Xumus. ba3ossiii ypoBens: 10—11 knaccsl : yuedHuk aist coo / U. B.
AundunorenoBa, A. B. ba6kos, B. A. IlonkoB. - 2-e u3a. ; ucnp. u gon. - Mocksa : FOpaiir,
2023.-290 c. - (O6meodpazoBaTenbHbIi 1uKI). - URL: https://urait.ru/bcode/530422.

e [lepuoanueckue U3JaHUS:
1. Bectnuk MockoBckoro ynusepcuteTa. Cepus 2. Xumus : Hayd. )xypHain / MI'Y. - Mocksa,
2019-2023. - Bexomutr 1 paz3 B 2 wmecsma. - OcHoBan B 1946 1. - URL
https://dlib.eastview.com/browse/publication/9065.
2. Biomedical chemistry: research and methods / Hayuno-uccinenoBareiabckuii HHCTUTYT OHO-
MeauuuHckor xumun uMm. B.H. OpexoBnua (Mocksa). - Mocksa, 2018-2023. - Beixoaur 4 pa3za
B roa. - M3paercsa ¢ 2018 r. - URL : https://elibrary.ru/contents.asp?id=37184224.
3. Universum: Xumusi u buonorus / OOO MexayHapoIHbIH IEHTp HAyKH W OOpa3oBaHUs. -
MockBa, 2013-2023. - WMzmaercas c¢ 2013 r. - Beixogutr 12 pa3 B rom. - URL
https://elibrary.ru/contents.asp?id=36852571.
4. Ycnexu coBpemennoro ecrectBo3Hanus / OOO "Uznarensckuii JJom "Axanemust Ecrectso-
3HaHus". - Ilen3a, 2002-2023. - Uzpmaerca ¢ 2001 r. - Bexoaut 12 pa3 B roa. - URL :
https://elibrary.ru/contents.asp?id=37033328.
5. Ycnexu B XUMHUM U XUMHYECKOW TEXHOJIOTUU / POCCHICKHI XMMHUKO-TEXHOJIOTHYECKUN YHH-
BepcuteT uM. [I. 1. Menaeneesa. - Mocksa, 1999-2023. - Uzpaetrcs ¢ 1999 r. - Beixonur 12 pas
B rof. - URL : https://elibrary.ru/contents.asp?

e  VY4eOHO-METOIUYECKHUE:
/. CaBenko D. ®@. Mertoandeckne yKa3aHUsS MO BBIOJHEHUIO MPAKTHYECKUX paboT oOydaro-
IUXCS MO JUCHUIUIMHE «XUMHs» s cnenuanbHocTeil: 15.02.16 TexHonoruss MammHOCTPO e-
Hus;, 15.02.12 MoHTax, TEXHUYECKOe OOCITYKUBAaHHE U PEMOHT MPOMBIIIJICHHOTO 000py/I0Ba-
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Hus (mo orpacisim); 09.02.07 MuadopmannoHHble CHCTEMBI U HporpammupoBanue; 22.02.06
CBapounoe npou3BoacTBO; 22.02.03 JluteliHOE€ MPOU3BOACTBO YEPHBIX U IBETHBIX METAJUIOB;
23.02.07 TexHuueckoe OOCITY)KUBAHHE U PEMOHT JBUTATEJICH, CUCTEM M arperaToB aBTOMOO M-
neit; 27.02.07 YnpapieHre KaueCTBOM MPOAYKIIUH, TIPOLIECCOB U YCayT (1o oTpacisim); 25.02.08
OkcmryaTtaiusi 0ecnuioTHBIX aBHallMoHHBIX cucteM / O.D. CaBenko ; Y'Y, ABToMex. TeXHHU-
KyM. - 2023. - Heomny6nmkoBaHHBII pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/14899.

CorjlacoBaHo:
% Srsfuomecilsd | Mlohecobe U4 H. | /Zzéééwqﬁ 23.05.2023

HomanocTs corpyamsixa may e Sndnamoresn DHO

¢ llHpopManMOHHBIE CIPABOYHBIE CHUCTEMBI COBPEMEHHBIX HH(OPMAIIMOHHO - KOMMYHHUKAIIH-
OHHBIX TEXHOJOTHH:

1. DJ1eKTPOHHO-0UO0JINOTEYHbIE CHCTEMbI:
1.1. Hudposoii oOpazoBarenbHblil pecypc IPRsmart : anekrponno-6ubnuoTeynas cucrema : cait /
00O Kowmnanust «Ait [Iu Ap Menua». - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
Pexum goctyma: s 3aperucTpup. Moiab30BaTenei. - TEKCT : 3JIEeKTPOHHBIN.
1.2. O6pazoarensras miatgopma FOPAUT : 06pazoBaTenbHblil pecype, SIeKTpoHHas OHOIMOTEKa :
caiit / 000 DnextponHoe mnatenbetBo «FOPAWMT». — Mocksa, [2023]. - URL: https://urait.ru. —
Pexxum goctyma: nms 3aperucTpup. Moiab30BaTenei. - TEKCT : 2JIeKTPOHHBIN.
1.3. ba3za nannbix «DnexktponHas 6ubnuoreka rexundeckoro BY3a (ObC «KoHCynbTaHT CTyIeHTa»)
. AJIEKTPOHHO-OMOMMoTeyHas cucrema : caiit / OOO «Ilomurexpecypey». — Mocksa, [2023]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyna: amns 3aperucTpup. mojib3oBaTesei. —
TeKcCT : 37eKTPOHHBIH.
1.4. KoHcynbTaHT Bpada. DJIEKTpOHHAs MEIUIIMHCKas OmOnmMoTeka : 0a3a maHHBIX : cadT / OO0
«BpIcmias 1mIKONa OpraHu3alUy M YIPaBICHHUSA 3ApaBOOXpaHEHHEM-KOMILIEKCHBI MeIUIUHCKUI
KOHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pesxum gocrtyna: uist 3aperu-
CTpUp. NoJb30BaTeNneld. — TEeKCT : 3IIEeKTPOHHBIH.
1.5. bonpias MeauuuHcKass OMOIMOTEKA @ 3IEKTPOHHO-0MOMMoTedHas cuctema : caiit / OO0 «by-
kam». — Tomck, [2023]. — URL: https://www.books-up.ru/rw/library/ . — Pexxum noctyna: ass 3aperu-
CTpUp. NOoJb30BaTeNneld. — TEeKCT : 3IIEeKTPOHHBIH.
1.6. OBC Jlanp : snexkTpoHHO-OMOMMoTeyHas cucrema : cat / OO0 3OBC «Jlanpy. — CaHKT-
[etepOypr, [2023]. — URL: https://e.Janbook.com. — Pexxum noctyna: ans 3apeructTpup. nojab30Ba-
Tenen. — TeKCT : AIEeKTPOHHBIN.
1.7. OBC Znanium.com : 37eKTpOHHO-OnOIHoTeuHas cucrema : caidt / OO0 «3Hanuym». - Mocksa,
[2023]. - URL: http://znanium.com . — Pexxum goctyna : JUist 3aperucTpup. nojiab3oBaTenei. - Tekcr
: DJIIEKTPOHHBIN.
2. KoncyabsrantIliatoc [DnekTpoHHBIN pecypce]: cipaBouHas npaBoBas cucrema. / OO0 «Kon-
cyabTaHT [lmocy - DnexTpoH. naH. - Mocksa : Koncynsrantllmoc, [2023].
3. ba3bl JaHHBIX NEPUOAUYECKHUX U3TAHUIL:
3.1. eLIBRARY .RU: nayunas anekTpoHHas ouoimoreka : caiit / OO0 «Hay4ynas DiekTpoHHas
bubmuoteka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum goctyma : J1js aBTOPH3.
II0JIb30BAaTENEN. — TEKCT : AJIEKTPOHHBIN
3.2. Dnextponnas Oubmmoreka «M3matensckoro aoma «I'pedennukoB» (Grebinnikon) : smek-
tponHas oubnmoreka / OO0 U] «'pedennuxoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexxum noctymna : asist aBTOpH3. ToJib3oBaTeseii. — TekcT : aek-
TPOHHBIN.
4. ®enepanbHasg rocyaapcrseHHass mHpopmaunnoHHas cucrema «HauuoHanbHasi dJiek-
TPOHHAsI OUOJMOTEKA» : dJIeKTpoHHAs OuOimoteka : caidit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H36.pd. — Pesxxum nocryna : 1 nmons3oBaTenei HayuyHoi OmOmmoreku. — TekcT :
3IEKTPOHHBIN.
5. Poccuiickoe oopa3zoBanue : ¢penepanbubiil mopran / yupeautens OI'AY « DULTO». — URL:
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http://www.edu.ru. — TeKCT : 3I€KTPOHHBIH.
6. DaexkTponnass 6ubaumoreuHasi cucrema Yial'yV : moayns «DlekTpoHHas OHOIHOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcnpeccy». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JOCTYyIA : JUIA TOJIb30BaTes el HaydyHoi OnOMoTeku. — TeKCT: 2JIeKTPOHHBIH.
e [IporpammHoe obecrnieueHue
1. OC Microsoft Windows
2. MicrosoftOffice 2016
3. «MoitOpuc CtangapTHBIN»

CoryacoBaso:

Benyinmii HEKeHep / L%X(?CHKO [O.B. ; / 23.05.2023

JloikHOCTB coTpyaHuKa Y UTuT TOTNChH Jata

3.3. Cneyuanvnvle ycnosus 011 ooyuarowuxcs ¢ OB3

B cnydae HeoOxoauMocTH, o0ydaromuUMes U3 YUCIa JIML C OTPaHUYEHHBIMH BO3MOKHOCTSIMU
3J10pOBbs (110 3a5BJICHUIO 00YUalOIErocs) MOI'yT IPEIaraTbCsl OAHHU U3 CIEAYIOIMX BApHAHTOB
BOCIIPUATHS HTHPOPMALIUU C YUETOM UX UHJUBUIyAJIbHBIX ICUXO(PU3NUECKHX OCOOCHHOCTEH:

— JUIS JIML C HapyIIEHUsIMU 3pEHMsl: B Te4aTHON (opMe yBeIuueHHbIM HpudToM; B Gop-
Me 3JIEKTPOHHOTO JIOKyMeHTa; B ¢opMme ayauodaiia (mepeBoa Y4eOHBIX MaTepUaloB B
aynuodopmar); B meyaTHol (opme Ha si3bike bpaiins; mHAMBUAYalIbHBIE KOHCYJIBTALIMM C IIPU-
BJIeYyeHUEM TU(IIOCYpAONIEPEBOAUNKA; UHAUBU IyaJIbHbIE 3a/1aHNS U KOHCYJIbTAlUH.

— JUIS JIMLl C HApYIICHUSMHU CiIyXa: B [Ie4aTHON (opme; B popMe 3IEKTPOHHOIO TOKYMEH-
Ta; BUJEOMAaTEpUalIbl ¢ CyOTUTPaMU; UHIUBUAYaJIbHBIE KOHCYJIbTALUHU C MPUBIICYEHUEM CYp/O-
[IePEBOIYNKA; UHIUBUyaIbHbIC 3a1aHUSI U KOHCYJIbTAIHH.

— JUIS JIUI ¢ HapyLIEHUsIMH OITOPHO-ABUTaTEIbHOTO almapara: B e4atHoit ¢popme; B Gpop-
M€ 3JIEKTPOHHOT'0 JIOKYMEHTa; B opme ayanodaiina; HHIUBUAYyaIbHbIE 3aJaHUS U KOHCYJIbTa-
LUN.

- B choy4ae HEOOXOAMMOCTH HCIOJb30BaHUS B Y4eOHOM IIpolecce YacTH4-
HO/MCKIIIOUUTENBHO JUCTAHIIMOHHBIX O0OpPa30BaTENbHBIX TEXHOJIOTUH, OpraHusamnus padboTsl
[IIC ¢ obyuaromumucsa ¢ OB3 u uHBaIMIaMu MpeaycMaTpUBaeTcs B 3JIEKTPOHHOM MH(OpMa-
[IMOHHO-00pa30BaTENbHON Cpefie C YUETOM UX WHIUBUIYATbHBIX MCUXO(PU3NIECKIX OCOOEHH O-
CTEH.

4. CAMOCTOSTEJBHAS PABOTA OBYYAIOIIUXCSI
Coneprkanue, TpeOOBaHHUS, YCIOBUS U IMOPSIOK OPraHU3alUU CaMOCTOATEILHOM paboThl 00Y-
YAIOUIUXCS ¢ ydeToM (GopMBbl 00ydeHUs onpenesoTcs B coorBeTcTBun ¢ «Ilonoxxennem o6 op-
TaHU3AIMH CaMOCTOSTEIbHON pabOThI 00yJarOMMXCsl», YTBEPKACHHBIM YUeHbIM coBeToM Y'Y
(mporokou Ne8/268 o1 26.03.2019r.).
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA Y]

KoHTposs u oneHka pe3yiabTaToB OcBOeHHS Y]l oCylIecTBisSETCsS MpenojaBaTeeM B IpO-
1[ecce NMpPOBEACHUS MPAKTUYECKUX 3aHATHH U 1a00paTOPHBIX paboT, TECTUPOBAHHUS, @ TAKKE BbI-

TTOJIHCHHSI O0YYaIOIIMMHUCS MHANBUYaJIbHBIX 3aaHUH, HCCIICIOBAHUA.

PesynbTaThl
(YcBOEHHBIE 3HAHUSI, OCBOEHHBIE YM e-
HUSI U KOMIIETCHITNH )

OCHOBHBI€ [TOKA3aTEIN OLICHKU
pe3yJabTara

®opMBl, METO-
JIbl KOHTPOJIS U
OLICHKH pe-
3yJIbTATOB
o0ydeHHS

V1 - Ha3piBaTh HM3y4YEHHBIE BEIIECTBA
M0 «TPUBHAJBHOW» WM MEXIYHAPOII-
HOW HOMEHKJIaType

- YMEHHE KJIacCH(HUIHMPOBATH XH-
MUYECKUE 3JIEMEHTBI, MPOCThIE Be-
1iecTBa, HEOpPraHWYecKue M opra-
HUYECKUE COCIUHEHUs, XUMHYe-
CKH € IPOLECCHI

V2 - onpenensith: BaJE€HTHOCTb U CTe-
NeHh OKHCICHUS XUMHUYECKHUX DJIe-
MEHTOB, THII XHMHWYECKOH CBSI3H B CO-
€MHEHUSX, 3apsa] UOHA, XapaKTep cpe-
JIbl B BOJHBIX pacTBOpax HeOpraHuye-
CKUX COCIWHEHUM, OKHCIIMTENIb U BOC-
CTAaHOBUTENIb, TPUHAMIEKHOCTh Be-
LIECTB K PA3JMYHBIM KJlaccaM OpraHu-
YeCKUX COeTUHECHUI

- MOIACIMNPOBAHHUEC MOJICKYJT HEOP-
TaHUYCCKUX W OpPraHu4YeCKux BE-
mCCTB

V3 - xapakTepu3oBaTh: 3JIEMEHTbl Ma-
JBIX TICPpUOAOB IO HUX IMOJOXCHHUIO B
nepuoanyeckon cucreme .M. Menne-
jeeBa; oOILIMe XMMHMUYECKHE CBOMICTBa

MCTaAJJIOB, HEMCTAJIOB, OCHOBHBIX
KJIaCCOB HCOPraHUYCCKHUX MW OpraHH-
YCCKUX COGHHHGHHﬁ; CTpOCHHE U

XMMHUYECKHE CBOMCTBA H3Y4YCHHBIX Op-
TaHHUYCCKHUX COG}II/IHGHI/Iﬁ

- YMEHHUE TOIb30BaATHCS 00s3aTeNb-
HBIMH CIPaBOYHBIMH MaTepHaa-
mu: Ilepuonuueckoit  cucremon
XuMH4eckux oanemeHtoB J[. W.
MeneneeBa, TaOJMIICH pacTBOPH-
MOCTH, SJIEKTPOXUMUY ECKUM PSAAOM
HalpsDKEHUM  METaJuioB,  PSIIOM
AIEKTPOOTPUIIATEITLHOCTH TSt
XapaKTEPUCTUKU CTPOCHUS, COCTa-
Ba U CBOMCTB aTOMOB XMMHYECKHUX
HJIEMEHTOB

VY4 - 00BACHATH: 3aBUCUMOCTb CBOMCTB
BELIECTB OT HUX COCTaBa M CTPOEHUS;
MPUPOLy XUMHUYECKON CBSI3U (MOHHOM,
KOBAJICHTHOM, METaJUINYECKOW), 3aBH-
CUMOCTb CKOPOCTU XHMMHUYECKOW peak-
MU U IOJIOKEHHUSI XUMHUYECKOIO paB-
HOBECHS OT Pa3JIMYHbIX (PAKTOPOB

- YCTaHOBJICHME  3aBHCHMOCTHU
CBOMCTB M IIPUMEHEHUs BaKHEMU-
LIMX OPraHUYECKUX COCIUHEHHUU OT
UX XMMHYECKOIO CTPOEHUS, B TOM
quciae U 00YCIIOBJIEHHBIX XapaKTe-
POM 3TOr0 CTPOECHHUs (IIPEAEIBbHBIM
WIA HENpeneabHbIM) U HaJlIUYUeM
(GYHKIMOHAJIbHBIX [Py

V5 — BBIMONHATE XUMHUYECKHH DKCITE-
PUMEHT IO pPACHO3HABAHHUIO Ba)KHEH-
IUX HEOPraHWYECKUX U OPraHUYECKHX
BEIIECTB

- YMEHHME IPOBOJIUTH CaMOCTOS-
TEIbHBIA XUMHUYECKUH JKCIEpH-
MEHT M HabJII0JaTh J€MOHCTpalH-
OHHBIN HKCIEPUMEHT, (PUKCUPOBAThH
pe3yJbTaThl M J€JIaTh BBIBOABI U
3aKJIIOYEHMS 110 PE3yJIbTaTaM;

- ONUCHIBATh KOHKPETHBIE XUMHYeE-
CKH€ pEaKLUH, YCIOBHUS UX MpPOBE-
JNEHUs] U YNPaBICHUS XUMUYECKU-

Tekymuii KOH-
TPOJIb: YCTHBIN
OIpOC, KOH-
TPOJIb HAJl BBI-
MOJIHEHUEM
MPAKTHYECKUX
paboT, TecTH-
poBaHue

IIpomexyTou-
Has aTTecTa-
uust: qudde-
PEHUUPOBAH-
HBII 3a4ueT
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31 - BaXHEHIINE XUMHUUECCKHE ITIOHSATHS
BEIIECTBO,  XHMHUYCCKHH  BJIEMEHT,
aTOM,  MOJIEKYJa, OTHOCHUTEIbHBIE
aTOMHasl ¥ MOJIEKYJIIpHAasi MacChl, HOH,
aJUIOTPONUsS, HW30TOIMbI, XUMHYECKas
CBSI3b, DJICKTPOOTPUIIATEIHHOCTh, Ba-
JICHTHOCTbB, CTEIICHb OKHMCJICHHS, MOJIb,
MOJISIpHAsE Macca, MOJIIPHBIA 00BbeM,
BEIIIECTBA MOJIEKYJISIPHOTO M HEMOoJe-
KYJISIPHOTO CTPOCHHSI, PACTBOPHI, IJICK-
TPOJIUT U HEDJIEKTPOJIUT, DJICKTPOIUTH -
yeckas JIUCCOIUAIUS, OKHCIHTEIbL U
BOCCTAHOBUTEIIb, OKHUCIICHUE M BOCCTa-
HOBJIEHUE, TEIIOBOU 3P PeKT peakuuwy,
CKOPOCTb XMMHUYECKOW peaKIMH, Karta-
T3, XUMHUYECKOE paBHOBECHUE, YIJIe-
pOMHBIA  cKener, (yHKIHOHAJIbHAs
rpynmna, u30Mepus, TOMOJIOTHs

- IOHUMAHUE XUMUYECKON KapTHHBI
MHpa KaK HEOThEMJIEMON 4YacTu
LIEJIOCTHOM HAy4YHOW KapTUHBI MU-
pa;

- 3HaHUE (MMOHMMAaHHUE) TEPMHUHOB,
OCHOBHBIX 3aKOHOB W Ba)KHEHIINX
TEOpUH Kypca OpraHUYEeCKOn U
o01meit XuMuu

32 — OCHOBHBIE€ 3aKOHBI XMMHUH: COXpa-
HEHHUS MAacChl BEIIECTB, ITOCTOSHCTBAa
COCTaBa, MEPUOANYECKUAN 3aKOH

- 3HaHUE (MOHUMaHUE) TEPMHUHOB,
OCHOBHBIX 3aKOHOB M Ba)KHEUIINX
TEOpUM Kypca OpraHHYECKOM U
o0mieil XuMuM, peleHrue 3aaad Ha
OCHOBE M3Y4YEHHBIX 3aKOHOB

33 — OCHOBHBIE TEOPHUM XHMHHU: XU-
MUYECKOH  CBSI3U,  JJEKTPOJIUTUYE-
CKOWM  JHMCCOLIMALlUM, CTPOEHHUsI opra-
HHUYECKUX COCIMHEHUN

- 3HaHue (MIOHUMaHHUE) TEPMUHOB,
OCHOBHBIX 3aKOHOB W Ba)KHEUIINX
TEOpUH Kypca OpraHHYECKOM U
o01Ieil XUMHUH, pelieHue 3aaad Ha
OCHOBE M3YyYEHHBIX 3aKOHOB U TE€O-
pui

34 - BakHellIIMe BellecTBa U MaTepua-
JBI: OCHOBHBIE METaJUIbl U CILJIABBhI;
CepHasl, COJIsTHasl, a30THAsi M YKCyCHas
KHUCJIOTBI, WIEJOYM, aMMHAK, MHHe-
pasibHble YAOOpEHHs, METaH, AITUJIEH,
aneTuiieH, OEH30J, 3TaHOJI, JKUPBI, MbI-
Ja, TJII0KO03a, caxapo3a, Kpaxmall, KiIeT-
qaTka, OEJIKU, MCKYCCTBEHHbIE U CHHTe-
THYECKHE BOJIOKHA, KaydyKH, ILIACT-
MaccChl.

- yMeHue KiaccupuIupoBaTh XH-
MHUUYECKHE BJIEMEHTBI, MPOCTHIC Be-
IIECTBA, HEOPraHWYECKUE U opra-
HUYECKUE COCIWHEHHSA, XUMHYeE-
CKHE MPOLIECCHI;

- YMEHHUE XapaKTepu30BaTh 0OIIMe
CBOMCTBA, MOJIy4YEHUE U TIPHUMEHE-
HUE M3YYEHHBIX KJIACChl HEOPTaHU-
YECKHX M OPraHMYEeCKUX BEILECTB U
MX BOXHEUIIUX MpeICTaBUTENEH

PazpaboTumk
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JIUCT U3MEHEHUM

®UO npen-
cenarens
Ne Conepxanue u3MeHeHus Wi ccplika Ha npu- | [THK/YMC, TMommucs
n/m JaraeMbli TEKCT U3MEHEHUs peanusyto-
i (ero)
JTUCITUTIITNHY
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