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Pabouas nporpamma

«XUMUA: OT TEOPUM K NPaKTUKEN

HaseaHue y4ebHOro npeamera, y4e6HOro Kypca (B Tom uncne BHEYPOYHOM feATeNbHOCTH), yuebHOro

Moayna)
Aana knacca(os) __10-11
Konunyecrso yacos:
Bcero__136
B_10_knacce __ 68_ B HeAeno 2
B_11_knacce __ 68__ B HeZenio 2

PaszpaboTumk nporpammbi:
Monexaesa MapuHa JMUTPUEBHA, YUUTENb XUMUM BbICLLE N KBa/MUKaLMOHHOM KaTeropuu

(®.1.0. paspabomyuka npozpammel, 3aHuMaeman domiHocms, K8QUGUKAYUOHHAA Kameaopus)

r. Hosocubupck
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I[Tporpamma o6y aanacsk Ha 3aceilaHuy Kaenpbl/ METOIUYECKOT0 0ObEIMHEHUS yIUTENEH
€CTeCTBEHHO Hay4HBIX muctuiuind MAOY «Muxeneprsiii e HI'TY»
I[Tporoxon 3acemanust Nel oT « 28» aprycra 2023r.

/IIxabuena E.I1O.

(@.4.0. pyrosooumens kagheoper /MO)



IHosicHuTeIbHAA 3AIMUCKA

PabGouass mporpamma kypca «XuWMHUSA: OT Teopuu K mpaktuke» s 10 - 11
KJIaCCOB (MYJIBTUNPOMMIBHBIM KJIacC, OMOMH)KEHEPHOTo MpOo(dUIIs) COCTaBJICHA B
COOTBETCTBHH C:
denepanbHBIM 3aKk0HOM «O06 06pazoBanuu B Poccuiickoit @eneparumn» Ne 273-03
ot 29 nexabps 2012 roga (ct. 2.9; c1.12.7);
denepadbHBIM  TOCYJAAPCTBEHHBIM O0OpPA30BATEIBHBIM CTAHIAPTOM  CPEIHETO
o0mero o0pa3oBaHus, YTBEPKIACHHOTO MPUKa3oM MUHUCTEpCTBA 00pa3oBaHUs U
Hayku P® Ne 413 ot 17 mas 2012 rona (c i3MEHEHUSMH U JOTIOTHEHUSIMU );
OcHOBHO 00pa30BaTEIHHON MPOTPAMMON CpelHero oo1ero oopaszoBanus MAOY
«Uumxenepupiil e HI'TY», yrBepxknenHon Ilpukasom mupexkropa MAOY
«Umxenepnprii muneir HI'TY» Ne 125/1 ot 15.06.2023r. (¢ M3MEHEHHSIMH OT
28.08.2023r., mpuka3 Ne 139);

VYuebubm utanom MAOY «Unkenepnsiit auneid HI'TY .

[Iporpamma kypca «Xumus: oT Teopuu K mpaktuke» s 10 - 11 kmaccoB
pazpaborana c¢ omopoil Ha kypc xumuu 8 — 11 kiaccoB. Pesynbratrom sTOTO
SBIJIOCH TO, YTO HEKOTOPBIE TEMBI Kypca XMMHUHU PACCMATPUBAIOTCS CHOBA, HO YK€
Ha Oojiee BBICOKOM, PACHIMPEHHOM U YIUIyOJIeHHOM ypoBHe. [lomydeHHple Ha
ypokax 0a30BbIC 3HAHMSI 3aKPETUISIOTCS M PA3BUBAIOTCS HA 3aHATHUSAX AJICKTUBHOTO
Kypca.

Oco0OEHHOCTHIO TAHHOTO Kypca SIBJSIETCS TO, YTO 3aHATHS HIYT MapaiIeIbHO C
M3YYEHHEM Kypca OopraHmyeckor xumuu B 10-0oM Kilacce, U ¢ U3y4EHHEM Kypca
obmeir xumuu B 1l-om kjacce. DTo Aa€T BO3MOXKHOCTH IIOCTOSIHHO H
MOCJICTIOBATEIHLHO YBS3BIBATh YUCOHBIM MaTepuand Kypca ¢ OCHOBHBIM KypcoM, a
ydamuMcesl ToJiydath OoJiee MpovHble 3HaHuUA 1o mpeamery. [Iporpamma kypca
MOCIIYKUT JUIsl CYIIECTBEHHOTO YriayOJeHUs W PACIIUPEHUs 3HAHWUU MO0 XHUMUH,
HEOOXOIMMBIX JIJII KOHKPETU3AIlM OCHOBHBIX BOIIPOCOB OPTaHUYECKOM, O0IIeH u
HEOPTaHUYECKON XUMHH U ISl OOIIETO pa3BUTHS YUCHHUKOB.

OcHoBHasi medb U3y4YeHHs Kypca: chopMHpPOBaTH Yy O0O0YyYaroOlUXCs
MPEJICTABJICHUE O XUMHUYECKOM COCTABIISIOLIEN €CTETCTBEHHO-HAYYHOM KapTHHBI
MHUpa, OBIAJCHUE MMH BAXHCHIIMMH XUMHYECKHUMH TOHATHSIMH, TCOPHSAMHU U
3aKOHAMH.

3agaum Kypca:

— yrayOjeHue W pacliMpeHue 3HaHUN OOYYaromIMXCsl MO OPraHUYeCKOM,
oO11el 1 HeOPraHUYECKONW XUMUH,

— pa3BUTHC YMCHHS CPaBHHMBATh, AHAJIM3UPOBATH U JIEIATh BHIBOJIbI; HABBIKOB
COTPYIHHYECTBA B MPOIIECCE COBMECTHOU PabOTHI;

— 3aKpeIUICHHE YMEHWH W HaBBIKOB KOMILJICKCHOTO OCMBICIICHUS 3HAHWH M WX
MIPUMEHEHUIO TIPU PEIICHUH 3a/1a4 U YIIPaKHEHUM;

— TpUMEHEHHE OOyYaroNMMHUCA TOJYYCHHBIX 3HAHUWA Uil 0€30I1acHOTO
WCIIOJIb30BAHUSI BEIIECTB W MAaTE€pUajoB B OBITY, CEIbCKOM XO3SHCTBE M Ha
TIPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a71a4 B IOBCETHEBHOMN JKU3HM,



NPEeAYNPEXICHUS SIBIEHUIN, HAHOCSIIHUX BPEJ 3I0POBbIO YEIOBEKA U OKPY KAOIIEH
cpene;

— pa3BUTHE UHTEPECA YUAIIUXCS, YBICKAIOIIMNXCA XUMUEH.

Kypc npgenurcs Ha [aBe YacTM COOTBETCTBEHHO [0 ToJaM OOyYeHUS:
oprannueckyro (10 kimacc) u oburyro xumuto (11 kmacc). Takoe mocTpoeHue Kypca
MO3BOJISIET YCWINTh ACAYKTHBHBIM Toaxon K u3ydeHuto xumuu. B 10 kmacce
MOJIyYCHHBIC YyYallUMHCS 0a30Bble 3HAHMS 3aKPEIUIIOTCS W Pa3BUBAIOTCS Ha
ooratoM (pakTHUECKOM MaTepualie XMMHUHU KJIACCOB OPraHMYECKUX COEIMHEHUH,
KOTOpPBIE pacCMaTpUBAIOTCS B TMOPSAKE YCIOXKHEHHS OT Oojiee MPOCTHIX
(yrineBogoposoB) 10 Haubosiee ciaoxHbIX (Ononosmnmepon). B 11 kmacce pemaercs
3aJlaya MHTETPALMK 3HAHUK OOYyYaroIIMXCsl M0 HEOPTaHWYECKON M OpPraHMYECKOU
XUMUH C TeNTbI0 (POPMUPOBAHUS Y HUX €AMHOM XUMUIECKON KapTHUHBI MUPA.

Benymas unes Kypca — €IMHCTBO HEOPTraHUYECKOM M OPTraHUYECKOW XMMUU Ha
OCHOBE OOIIHOCTH MX NOHATHUN, 3aKOHOB M TEOPUM, a TAKKE HA OCHOBE OOIIMX
MOAXO/M0B K KiacCU(UKAIMK HEOPTraHWYECKUX U OPraHUYEeCKUX BEIIECTB H
3aKOHOMEPHOCTSIM MPOTEKAaHUS XHUMHUYECKHX pEaKUuid MeXAy HHUMHU. Takoe
IOCTPOEHUE Kypca IO3BOJISIET B IIOJIHOM MEpe HCIOJb30BaTh B OOYYEHHUH
ONEpalMy  MBIIUJICHUS: aHallu3 W CUHTE3, CpPAaBHEHUE W  AHAJIOTHIO,
CUCTEMATHU3ALMIO U 0000IIEHHE.

[IporpamMmHBIil MaTepuan OTpakaeT BCE COBPEMEHHBIE 3alpoChl OOMIECTBA K
XUMHUUYECKOMY OOpa30BaHUI0 — MPUMEHEHHE HJEH pPa3BUBAIOIIETO OOy4YEeHUS
XUMUH, CO3JIaHUE YCIOBUH JUJII MEXKIPEAMETHOM HWHTErpalyy, HCIOJIb30BaHUS
BO3MOYKHOCTEM mpeaMera JUisl COLMATM3ALMU W HHAMBUAYAJIbHOTO Pa3BUTHSA
o0yyJarommxcs.

JlanHasi mporpaMma NpeaycMaTpUBaeT pacCUIUpeHHe W YIUIyOJICHHE 3HAHUM
oOydJarommxcss 10 XWMHH, pPa3BUTHE WX TO3HABATEIbHBIX HWHTEPECOB,
[EJICHANPABICHHYI0  MPO(EeCCUOHATBPHYI0  OPHUEHTAIMIO  CTapIICKIACCHUKOB.
[Iporpamma mnpegHa3HaueHa HJisi  YYalIUuXcs, MPOSIBISIONIAX  MOBBINICHHBIN
WHTEpPEC K HU3YYCHUI0 XUMHUU U COOMPAIOIIUXCS TPOJOJDKUTH 0Opa3oBaHHE B
y4eOHBIX 3aBEJICHUSX €CTECTBEHHO-HAYYHOTO MPOUIIS.

N3yuyenue kypca «Xumwus: oT Teopun K mnpaktuke» B 10-11-x kmaccax
npeaycMoTpeHo yueOHbIM 1anoM MAOY «uxenepubiit muneid HI'TY» B vacty,
bopmupyemoit Y4aCTHUKaMU o0pa3oBaTeIbHBIX OTHOLIEHUH, TUISt
MyIbTUIIPOMUIIBHBIX KiaccoB OumommkenepHoro mpodmisa. B 10 kmacce kypc
paccuutan Ha 68 yacoB (2 yaca B Henmenmo), B 11 kimacce Ha 68 yacoB (2 yaca B
HEJICITIO).

Jns peanuzanuy MOpOrpaMMbl Kypca HCHOJB3YeTCsl y4eOHO-METOIUYECKHM
koMIiekT aBTopoB B.B.Epemuna, H.E.Ky3smenko, A.A./Ipo3nosa, B.B.JIlynuna n
MeTtoauyeckue  marepuansl  nenaroroB  juues  (M3pmatensctBo HI'TY,
r.HoBocubupck).



MaTtepuanbHO-TeXHHUYECKOEe o0ecneueHne 00pa3oBaTeJLHOI0 Mpoiecca

CHucok TONOJHUTEAbHON JTUTEPATYPbI

Jluteparypa s yyaniuxcst

1. Xumus. YraoyOnenunsiit yposens. 10 knacc /B. B. Epemun, H. E. Ky3pmenko,
B. 1. Tepenun, A. A. [Ipo3nos, B. B. Jlynun. — M.: [IpocBenienue;

2. Xumud. YrnyOneHnsiit yposenb. 11 knacc. /B. B. Epemun,

H. E. Ky3bmenko, B. 1. Tepenun, A. A. [Ipo3nos, B. B. Jlynun. — M.
IIpocsemenue.

3. Kysuenora H.B., Jleekun A.H. «3amaunmk mno xumuu. 10 xmace» —
M.:«BEHTAHA-I'PA®», 2017.

4. Jleskun A.H., Ky3nenoBa H.B. «3agaunuk no xumumu. 11 kmace» —
M.:«BEHTAHA-I'PA®», 2018.

Jlutepatypa st yauTes

1. Xwumus. [Tocobue-peneTutop it mocTynarommx B By3sl — PoctoB H//1: u3z-
Bo «Denmnkcy, 2000.-768¢

2. 3ommep K. Akkymynstop 3Hanuit o xumuu. Ilep. ¢ Hem. 2-e uzn. — M.:
Mup, 1984. — 294c., un.

3. Xomuenko I'.I1. [Tocobue mo xumuwn 117151 moctynatomux B BY3s1.- M.
Hogas Bonna, 1996.-462c.

4. Jléskun A. H., KapuioBa A.A. llIkonpHas XUMuUs: caMoe HEOOX0IMMOE. —
CIIO.: «ABanony»; «A30yka-kiaccuka»: 2006. — 288c.

5. Kapuosa A.A., JIéekua A.H. Opranudeckast XuMusi: 3a1a494 U
npaktudeckue padbothl. — CII6.: «ABasion»; «Azdyka-kinaccukay: 2005. — 240c.

6. Apremenko A.U. Opranuueckast XuMusi: y4eOHUK JUIsl CTYJICHTOB CPETHUX
criett. yue0. 3aBenennii. — M.: Beicimas mkoma, 1998. — 544c.

7. TlerpoB A.A., banbsan X.B., Tpomenko A.T. Opranuueckas Xumusi:
yueOHuK a1 By30B//mon pea. Craguuuyka M.JI. — CIIO.: «Ban @engopos», 202. —
624c.

8. Peaknum HeopraHWyeckux BemiecTB: crpaBovyHuK /P.A . Jluaun, B.A.
Momnouxko, JI.JI. Augpeesa; mox pea. P.A. Jlumunaa. — M.: [lpoda, 2007. — 637c.

9. Jlumuu P.A. CripaBo4HHK TI0 OOIIIEH M HEOPTaHUYECKOW XUMHUHU. — M.
[IpocBemenue: Yuebd.mut., 1997. — 256¢.

10. Yepuobenbckas .M. MeTtonrka o0yueHUst XMMUU B CpeAHEN mikose. — M.:
Bnanoc, 2000.- 335c¢.

[MudpoBbie 00pa3zoBaTeIbHBIC PECYPCHI U PecYPChl ceTu UHTepHET

1. Xwumuueckas Hayka u oopasoBanue B Poccum hitp://www.chem.msu.su/rus

2. Xumus u XKuszae - XXI ek http://www.hij.ru

3. AJIXUMHUK: caiit JI.FO. Anux6eposoii http://www.alhimik.ru

4. OCHOBBI XUMHH: 00Pa30BATEIBHBIN CAUT /IS IIIKOJIBHUKOB U CTYJICHTOB

http: //www. hemi.nsu.ru

5. BupryanpHas xumudeckas mkosa hitp://maratakm.narod.ru
6. 3anumarenbpHas Xxumus: Bce o metayurax hitp://all-met.narod.ru
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7. Tlopran ®UIIN - OenepabHblii UHCTUTYT ME€JATOTUYECKUX U3MEPEHUI
http://www.fipi.ru
8. Ypoxku u npesenraruu http://festival.1september.ru/
9. KouTpeH — Xumwus ajid BceX: yueOHO-MH(DOPMAIIMOHHBINA CalT
http://classchem.narod.ru
10.Caiit «BupryanbpHas xuMmudeckas mkodia» http://chemworld.narod.ru
11. Xumus. 8-11 knacc: bubnnoTeka 3MeKTPOHHBIX HATJISAHBIX TOCOOMI
(OOO"Kupunn u Medoauit"; @I SMTO)
12. Xumus (8-11 xnacc) BupryansHas nabopatopusi: Y4ueOHOE 2IEKTPOHHOE
uznanue (Jlaboparopust cuctembl MmybTuMeaua, Mapl'TV)
YuebHoe 060py/ioBaHKE
TCO
— IIEPCOHAIBHBIA KOMIIBIOTED
—  MYJBTHUMEIUNHBIN IPOEKTOP
— MAarHuTHO-MEJIOBas 10CKa
— Smart - gocka
[locoOus Ha NeYaTHOW OCHOBE
— TlopTpeTbl yu€HbBIX — XUMHUKOB
— Kowmruiekt Ta0mun mo xumun 1i1g 10-11 xiacca
— CrnpaBOYHO — MHCTPYKTHUBHBIE TaOTUITBI
— llepmoanueckas cucrema xumudeckux daeMeHToB JI.JM.MeHnneneesa,
PactBopuMOCTh cojieil, KUCIOT, ocHOBaHui, Kiaccudukaius BemiecTs,
[IpaBuna TexHUKHM O€30MACHOCTH Tpu paboTe B KaOWHETE XUMHUU
DNEKTPOXUMHUUYECKUIN sl HAIPSDKEHU METaIIJIOB
Oo6opyioBaHue JUIsl MPOBEJEHUS J1a00PATOPHBIX U MPAKTUIECKUX PaboT
- HaGop nocy bl ¥ pUHAIEKHOCTEN SISl YUEHHUECKOTO SKCIIEpUMEHTa (Ha
KaXKbIil CTO)
- HaGop mozneneit aToMoB AJ1 COCTaBIEHUS IAPOCTEPKHEBBIX MOJIETEN
MOJIEKYJI
KoJutexkninm — pa3faToyHblid MaTepuall
AJIFOMUHUN
Mertanibl U CrIaBbl
[ITxama TBEpaOCTH
ToruBo
Boiiokna
Hed1h 1 BaxkHelmme npoayKThl ee IepepadboTKu
7. MunepanbHbIe YA0OpEHUS
- KommiekT kpuctammmaeckux pemérok (anmas, rpadut, AUOKCHI YTIepoa,
MarHui, moBapeHHas CoJib, KO, Jie/)
- CiupTOBKH
- llITaTuB nadoparopusiii Metaumueckuil [11IJIb
- [Ipooupku 11X-21, T1X-14

Sk wdrE
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- KommekT mist 1eMOHCTpallMOHHBIX OMBITOB YHUBEPCAIBHBIN IO XUMHUHU
KIAOXY

- CTONMKH MOBEMHBIC

- Anmapar Jist IoJIy4YeHuUs ra30B

- Hunmuaapsr MepHbie, 50 M

- TepmomeTp nmabopatopHbIit

- Boponku nabopatopHsie

- Crakansl mepabie 50, 100, 200 mn

- KonGwr koHnueckme

- BopoHka aenurenbHas

- Becwl yueOHbIE 2JIEKTPOHHBIE

PeakTuBsL:
Hab6op «I1lenounsie 1 nien04HO3eMeIbHbIE METAUIBIY
Ha6op Ne 1B «Kucnots»
Ha6op Ne 1C «Kucnots»
Ha6op Ne 3 BC «ll&nmoum»
Ha6op Ne 9 BC «O06pa3iibl HEOPraHMIEeCKUX BEIIESCTBY
Ha6op Ne 11 C « Conu a1t J€MOHCTPAITMOHHBIX OTIBITOBY
Ha6op Ne 12 C « Heoprannyeckue BemecTBa»
Ha6op Ne 13BC « I'anorenuas»
9. Hab6op Ne 14 BC «Cynbhatsl, cynbUThI, CyTbOUIbn
10.Ha6op Ne 15 BC « I'asmorensn»
11.Ha6op Ne 16 BC « Metamnibl, OKCUABD)
12.Habop Ne 17 C « Hurpatsi»
13.Ha6op Ne 20 BC « Kucnotsn»
14. Habop Ne 22 BC «MHaukaTopb»
15.Habop Ne 5C «Oprannueckue BEIIeCTBa»
16.Habop Ne 13 OC «Aneratsl. Pomaauasny
17.Ha6op Ne 19 OC «VYrneBogopoab»
18. Ha6op Ne 20 OC «Kwucnoponacoaepsxaiiyue OpraHu4ecKue BEIecTBa
19.HaGop Ne 21 OC «KucnoTsl oprannyeckue»
20.Ha6op Ne 22 OC «¥YrneBoabsl. AMUHBD)
21.Ha6op Ne 24 OC «Matepuainbi»

[IpocTeic BemiecTBa — Menb, OpPOM, HATpUM, KaJbIMH, aTlOMUHUMA, MarHui,
xene3o. Oxcunbl — Menu (I1), kanbuus, xenesa (I111), marausa. Kucnotsr — cosnsiHasi,
cepHas, aszoTHas, ¢ochopHas. OcCHOBaHUS — THUAPOKCUA HATPUS, THAPOKCHU]
KaJIbIUsI, TUAPOKCU Oapusi, 25% BoJIHBIA pacTBop ammuaka. Coiau — XJIOpUJIbI
Hatpusi, meau (1), xeneza (III), amromMuHus; HUTpATHl Kauus, HATpuUsi, cepedpa;
cynbdarer menu(Il), sxeneza(Il), xenesa(Ill), ammonus; womun kamus, OpoMuI
HaATpHSL.

XuMu4deckas JiabopaTopHas mocy/ia, anmnapaThl U TPUOOPBHL.

Xumuueckass TOCyJa TOApa3AeNsaeTcs Ha JBEe TPYyOmbl: Mmocyda Juis
JIEMOHCTPAIMOHHBIX OMBITOB U TIOCY/IA JIJISl BHITIOJIHEHUS OTIBITOB YYaIIUMHUCS.

NGk wNE




1. TlpubGopsl ans paboThI ¢ Ta3aMu — NOJyYeHUE, COOMpaHue, OUUCTKA, CYIIIKa,
MOTJIONICHUE Ta30B; PEaKUUU MEXKIy MOTOKaMU Ta30B; PEaKIUH MEXIY
ra3aMd B DOJICKTPUYECKOM pa3psle; peakiuud Mexay Ta3aMu mpu
MOBBILICHHOM JaBJICHUU.

2. Anmapatbl U IpUOOPHI JUIsL OTIBITOB C XKUJIKUMH U TBEPABIMHU BELIECTBAMH —
NEpEroHKa, (PUIBTPOBAHME, KPUCTAIUIN3ALUS; IPOBEICHNE pEaKUUi MEXAy
TBEPABIM BEUIECTBOM U KUAKOCTHIO, JKUJIKOCTBIO M KHUJIKOCTBIO, MEXIY
TBEPABIMU BEIIECTBAMHU.

BHe 3T0# K1accudukay HaxoATCs IBE TPYMIBI Y4eOHOH anmapaTyph:

1. JIns u3y4deHUs TEOPETUUYECKUX 3aKOHOB XUMHUU — WJUTIOCTpAIUs 3aKOoHa
COXpaHEHHUSI MacChl BEIIECTB, JIEMOHCTpAIUS  3JIEKTPOINPOBOAHOCTH
pacTBOPOB, JEMOHCTpAIMsl JBM)KEHUS MOHOB B JJICKTPUUECKOM TOJE, NS
U3YYEHHUS CKOPOCTH PEAKIUU U XUMUYECKOTO PAaBHOBECHS.

2. Jlnd WUTIOCTpAluM XMMHUYECKUX OCHOB 3aBOJICKMX CIIOCOOOB MONyUYEHUS
HEKOTOPBIX BEIIECTB (CEPHOM KUCIOTHI, aMMHUAKa).

HJIaHI/IpyeMLIe pe3yabTaTbl H3YICHHUA KypCa

Jluunocmuwvimu pesyremamamu U3y4eHHs Kypca SBISIOTCS:

— 0CO3HaHHE OOYYAIOIUMUCS POCCUHUCKOM TPaKIaHCKOW HIESHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH ¥ CAMOOTPEICIICHUIO;

— HaJIMYME MOTHBAITUU K OOYICHHUIO;

— IEJICHAINPABIICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUN JIMYHOCTU HA OCHOBE
KJIFOUEBBIX IICHHOCTEH M UCTOPHYECKUX TPAAUIUi 0a30BOM HAYKH XUMUH;

— TOTOBHOCTh M CIOCOOHOCTH OOYYarolUXCS PYKOBOJICTBOBATHCS B CBOEHU
NEATCIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH,  IPUCYIIUMU
IIEJTIOCTHOM CHCTEME XMMHYECKOTO 00pa30BaHMS;

— HaJU4Hue MPaBOCO3HAHUS IKOJIOTUYECKON KYIbTYpPhl H CIOCOOHOCTH CTaBUTh
IIEJIA ¥ CTPOUTH )KM3HCHHBIC TIJIAHBI.

JIngHOCTHBIE PE3ybTAaThl OCBOCHUS Kypca JOCTUTAIOTCS B €IMHCTBE YUCOHOU U
BOCIIUTATCIBHOM  JCATEILHOCTH B  COOTBETCTBUM C T'YMaHHCTHYCCKHMH,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPaBCTBCHHBIMH IICHHOCTSIMH W HJCATIaMH
POCCHICKOTO TPaKJAHCKOIO OOIIeCTBa, MPUHIATHIMU B OOLIECTBE HOpMamu U
NpaBWJIaMH  TOBEACHUS, CIIOCOOCTBYIOIIMMHM  MpolieccaM  CaMOIO3HAHMS,
CaMOpPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0yJArOLTUXCS.

JInyHOCTHBIE pPE3yibTaThl OCBOCHUSI Kypca OTpaxkaroT CHOPMHUPOBAHHOCTH
OMbITa TIO3HABATEJIbBHOW M TMPAKTUYECKOW JEATEIbHOCTH OOYydYaroIuxcs II0
peaau3ay IPUHSATHIX B OOIIECTBE [ICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:

— OCO3HAaHMS OOYYAIOIIMMHCS CBOMX KOHCTHUTYIIMOHHBIX TpaB M 00S3aHHOCTEH,

YBaXXEHUS K 3aKOHY U TTPaBOTIOPSIKY;

— TPEACTaBICHHS O COIHAJIBHBIX HOpPMax M IPaBHIIAX MEXKINIHOCTHBIX

OTHOIIICHUN B KOJIJICKTHBE;



— TOTOBHOCTH K COBMECTHOW TBOPYECKOM AESATENBHOCTH MPU CO3aHUU YUEOHBIX
NPOEKTOB, pEIIeHWH YYeOHbIX U T[I03HABATEIbHBIX 3a/la4, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

— CMOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHbIX BUIOB YU€OHOH €SI TEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSI:

— LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACJEIHIO
OTEUYECTBEHHOW XUMUHU;

— YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUM M TPAKTUYECKOTO
MIPUMEHEHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTh PE3yJIbTaT
JUIMTENIbHBIX ~HAOIOJIEHUH, KpPONOTJIMBBIX AKCIEPUMEHTANIbHBIX ITOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

— MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHH M IOCJIEAYIOIIEM aHAIU3E
uH(pOpMaIKU O IEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHOM XUMUMU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

— HPABCTBEHHOT'O CO3HAHUS, 3STHYECKOTO ITOBEICHUS;

— CHOCOOHOCTH OLIEHHMBATh CUTYallUH, CBSI3aHHBIE C XMMUYECKUMU SIBIICHUSAMH, U
NPUHUMATh OCO3HAHHBIEC PEIICHHS, OPUEHTUPYSACHh Ha MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U [IEHHOCTH;

— TOTOBHOCTHM OLICHMBAaTh CBOE MOBEACHUE W TOCTYNKH CBOMX TOBAapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE IOCIEACTBUU 3ITHUX
IIOCTYIIKOB;

4) hopMHUpPOBaHHUSI KYJIbTYPbI 310POBbSI:

— MOHUMAaHUS LEHHOCTEH 370poBOoro M Oe3omacHoro obOpasza  KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS] K COOCTBEHHOMY (PU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

— coOyirofieHUs TpaBwi 0Oe30macHOTO oOOpallleHusl C BEHIECTBaMH B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH,

— NOHMMAaHMUSl [EHHOCTH TpaBWJ  WHJIMBHUIYAIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro0 TMOBEJEHUS B CHUTYyalUsX, YIPOXKAIOUWMX 3J0POBBI0 W KU3HU
JIIOJICH;

— OCO3HAHMS TOCIEICTBUA M HENPUATHS BPEAHBIX NPHUBBIYEK (YHNOTpeOIeHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS);

5) TPy10BOT0 BOCIIUTAHUSI:

— KOMMYHUKAaTHUBHOMN KOMIIETEHTHOCTH B y4eOHO-HUCCIIEeI0BATENBCKON
NeSATEeTbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W JPYruX BUIAX
NEeATEIbHOCTH;

— YCTaHOBKM Ha aKTHBHOE€ y4acTHE€ B PELICHUH MPAKTHYECKUX 33]1a4 COLUATbHOU
HaIpaBJIEHHOCTHU (B paMKax CBOETO KJIAacca, IIKOJIbI);

— MHTEpeca K MPAaKTUYECKOMY HM3YyUYEHHIO MPOQPECCUd paziIuyHOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAHUH 110 XUMUU;

— YB&XEHHUS K TPYAY, JIOJSM TpyJa U pe3ybTaTaM TPyAOBOU A€ATEIbHOCTH;



— FOTOBHOCTH K  OCO3HAHHOMY  BBIOOPY  HMHAMBHIYAJIbHOH  TpPaeKTOpUU
oOpazoBanus, Oyaymiel nmpodeccuyu W peanu3anui COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C Y4ETOM JINYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUHU, HHTEPECOB
U IoTpeOHOCTEN 00IIeCTBa;

6) IK0JI0THYECKOT0 BOCTIMTAHUS:

— DKOJIOTUYECKH IeJIeCO00pPa3HOT0 OTHOILIEHUS K MPHUPOAE, KaK HCTOUYHUKY
CYILECTBOBAHMSI )KU3HU HA 3eMIIE;

— NMOHUMAaHUS IJIOOATBHOIO XapakTepa JKOJOTUYECKUX HpoOsieM, BIUSHUS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMANIBHOU Cpebl;

— OCO3HaHUS HEOOXOAMMOCTH MCHOJIb30BaHUS JOCTHXKEHUNH XUMHH JUIsl pELICHUS
BOIIPOCOB PALIMOHAIBHOTO ITPUPOIONIOIB30BAHMS;

— AKTUBHOI'O HENPUATHUSA AECHCTBUM, NIPUHOCSIIINX BPE] OKPYXKAOIIEH NPUPOIHON
cpene, yYMEHHA  TMPOTHO3UPOBATh  HEONArOMpHUSATHBIE  HKOJIOTMYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

— HAJIM4YUS Pa3BUTOrO HKOJOTHYECKOTO MBIIUICHUS, 3KOJOTHUYECKOW KYJbTYpHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B I03HABATEIbHOM, KOMMYHUKATUBHON U COLMAIBHON
NPAKTUKE, CIIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTUBOCTOSATH HJAECOJIOTHU
xemodoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

— c(OpPMHPOBAHHOCTH  MHUPOBO33PEHHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIIECTBEHHOM MPAKTUKH;

— NMOHUMAaHUS chneunUK XUMHM KaK HayKd, OCO3HaHMA €€ poiau B
(OpMHUPOBAHUN PAIMOHATIBHOIO HAYYHOTO MBILIUICHHS, CO3JAHUU LIETOCTHOTO
IpeJICTaBICHUs 00 OKpY)KaroIleM MUpE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
NO3HAaHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpOoOJIeM COXpaHEHHUS
IPUPOAHOTO PABHOBECHS,

— yOexx1EHHOCTH B 0COOOM 3HAYMMOCTH XMMHUU JUISI COBPEMEHHOW ITMBUIN3AINU:
B €€ I'yMaHHWCTHYECKON HANPABICHHOCTH M BAaXHOM POJIM B CO3JAHUU HOBOW
0a3bl MaTepualbHOW KyJIbTYPhI, PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTONYHBOIO
pa3BUTHA  4YEJNOBEYECTBA — CBHIPHEBOM, DJHEPreTHYECKOM, IMHILIEBOM U
HKOJIOTHYECKON 0€30MaCHOCTH, B PAa3BUTUU MEIULIMHBI, 00ECTIEYEHUU YCIOBUI
YCHEIIHOTO0 TpyJda W 3KOJOTMYECKHM KOM(OPTHOM KU3HU KaXAOro 4YiEeHa
00IIIeCTBA;

— €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMAaHHA CYUIHOCTH  METOJIOB
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh
NoJTydyaeMble 3HAHUS AJISl aHalu3a U OOBSCHEHUS SIBJICHUN OKpPY)KArOIIEero MUpa
U TPOUCXONAINMX B HEM M3MEHEHHWM, yMEHHsS JeiaTb OOOCHOBaHHBIC
3aKJIIOUEHHUSI HA OCHOBE HAy4YHbIX (DAKTOB M HMMEIOIIMUXCS JAHHBIX C ILIEJBIO
MOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTH  CaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUA IS
peuieHust NpoOJieM B peaabHbIX )KU3HEHHBIX CUTYalUsX;

— MHTEpEeca K MO3HAHMIO U UCCIIE0BATENBCKOMN €SI TEIbHOCTH;



— FOTOBHOCTH ¥ CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMM IO XUMHH B
COOTBETCTBHHU C KU3HEHHBIMU ITOTPEOHOCTAMU;

— MHTEpeca K OCOOCHHOCTSIM TpyAa B PasNUYHBIX cepax mpodeccHoHATHHON
NEeSATETbHOCTH.

Memanpeomemmuvie pe3yromanivl OCBOEHUS IPOrpaMMBbl Kypca BKIIFOUAOT:

— 3HaYUMbIE LISt dbopmupoBaHUs MHUPOBO33pEHUS oOy4Jaronmxcs
MEXIUCITUTUIMHAPHBIE (MeXTpeIMeTHBIC) oOlIIeHayYHbIe MOHSTHS,
OTpa)xarolue IEJIOCTHOCTh HAy4YHOW KapTUHBI MUpa U CHenu(UKy METOJ0B
MO3HAHHUSA, HCIOJIb3YEeMbIX B ECTECTBEHHBIX Haykax (MaTepusi, BeIleCTBO,
DHEpPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4yHbI (akT, MPUHLUI, TUIIOTE3A,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIEJOBaHHE, HaOJIOJCHHE, W3MEpEHHE,
DKCIIEPUMEHT U JAPYTHE);

— YHUBEpPCAJIbHbIE YYeOHbIe JEHCTBUS (IIO3HABATENIbHBIE, KOMMYHHKATHBHBIE,
perynsiTuBHbIE),  oOecrneuuBaronye  GopmupoBanue  (HYHKIHOHAIHLHOU
I'PaMOTHOCTH U COLIMATILHOW KOMITETEHIIMH 00Y4arOIINXCs;

— cNOcOOHOCTh 00YYarOIMIMXCSl UCHOJIb30BaTh OCBOCHHBIE MEXIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M yHUBEpCAJbHblE yuyeOHbIE JCHCTBHUS B
ITO3HABATEIIbHON U COLMAIIBHOW MPAKTHKE.

MeTtanpenMeTHbIE Ppe3yJbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMU U  PETYJIATHUBHBIMU
JICUCTBUSIMH.

OBaanenue YHHMBepPCAIbHBIMH y4eOHBIMU M03HABATEJIbHbIMH
AeCTBUSIMM:

1) 6a30oBbIe JJOTHYECKHE AEHCTBHUA:

— CaMOCTOATENBHO (HOPMYIMPOBATH U AKTyaJIU3UPOBATh MPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

— OMpeNeNsITh 1EeMu JACATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUU UX
JOCTH)KEHHS, COOTHOCUTH PE3YJIbTAaThl JEATEIbHOCTH C MOCTABJICHHBIMU
LESIMU;

— HUCIOJIb30BaTh TMPU OCBOCHHWHM 3HAHUM TPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTepHbIE MPU3HAKK MOHSATUN U YCTAaHABIMBATh UX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JIJIs1 OOBSCHEHUS OTIEIbHBIX (PaKTOB
U SIBJICHUM;

— BBIOMpATh OCHOBAHUSA M KPUTEPHH JJIA KJIacCU(UKAIIMN BEIECTB U XUMHYECKUX
pEeaKUunii;

— YCTaHaBJIMBATh  TMPUYUHHO-CIEJICTBEHHBIE  CBSI3M  MEXKIY  H3y4aeMbIMHU
SIBJICHUSIMU;

— CTPOUTH JIOTHYECKUE pacCyX AeHUs (MHIYKTUBHBIC, JAEAYKTHBHBIC, IO
aHAJIOTUM), BBIABISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJbI U 3aKIIOUEHUS;

— NPUMEHSTh B MPOLIECCE€ IMO3HAHMS, HCMHOJIb3yEeMblE B XUMHUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJENH, IPEOOPA3OBBIBATh MOJEIbHBIEC MPEICTABICHUS —



XUMUYECKUNA 3HaK (CHMBOJ) DdJEMEHTa, XUMH4Yeckas G(opMmysa, ypaBHEHHE
XUMUYECKON peakiuu — TpUA pElIeHUH YyYeOHBIX TO3HABATEIbHBIX W
MPAKTUYECKUX 3a/1a4, NMPUMEHSITh HAa3BAHHBIC MOJICJIbHBIC MPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB HM3YYa€MbIX BEIIECTB W XUMHUYECKHUX
pEaKiuu.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE ICHCTBHUS
BJIAJ€Th OCHOBAaMH METOJIOB HAYYHOTO IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peakuuit;
dbopMyIMpoBaTh LEIN U 33aJla4l UCCIEOBaHUS, UCTIOIb30BATh MTOCTABICHHBIC U
CaMOCTOATENHHO C()OpPMYIMPOBAaHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJIs1 POPMHUPOBAHUSI TUTIOTE3BI IO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJCHUI;
BJIQJICTh HABBIKAMHU  CAaMOCTOSITEILHOTO  IUIAHUPOBAHUSI W MIPOBEACHUS
YUYEHMUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHS HAOIIOAaTh 3a
XOJIOM  TIPOLECCa, CaMOCTOSATEIBbHO  IPOTHO3MPOBATH €ro  Pe3yJbTar,
dbopmynupoBaTh OOOOIIEHUS W BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH
pe3yibTaTOB MCCIIEIOBAHUS, COCTABISATh OOOCHOBAHHBIN OTUET O MPOJEIAaHHOU
pabore;
npuoOpeTaTh  OMBIT  YYEHUYECKOW  HCCIIENOBATENLCKOW W MPOEKTHOMN
JESATEIbHOCTH, MPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJOB PEIICHUS MNPAKTUYECKUX 3a]lad, NMPUMEHEHHUIO Ppa3IMYHBIX
METOJ0B NTO3HAHHSI.

3) pa6oTa ¢c uH(popMaIHeii:
OPUEHTHUPOBATHCS B  PA3IMYHBIX HCTOYHHMKAX HHPOpManuu  (HAy4HO-
NOMyJIsipHasl JUTEpaTypa XUMHYECKOTO COJEpX aHUs, CIPaBOYHbIE IMOCOOUS,
pecypchbl UHTEpHETA), aHATU3UPOBaTh HH(POPMAITUIO PA3IUYHBIX BUIIOB U (popm
MpPEICTaBIICHNUS, KPUTHYECKU OIICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;
dbopMyIUpoOBaTh 3ampoChl U MPUMEHSTh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHbOpMaLIUM, HEOOXOIAMMOW [JIsi BBIMIOJTHEHUS YYEOHBIX 3aaad
OIPEIEIIEHHOTO TUIIA;
NpuoOpeTaTh OMBIT HCMOJb30BaHUS  HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;
CaMOCTOATENLHO BHIOMPATh ONTUMANIbHYIO (POpMY TIpesicTaBiieHus HHGOPMAIINH
(cxemsl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKHU U APYTHUE);
WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAQUE€CTBE CPEJICTBA MPHU pabOTe ¢ XUMUYECKOMN
uH(pOopMaIue: MPUMEHATh MEXIPEIMETHbIE ((PU3MUECKIEe U MAaTEMaTUYECKUE)
3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPHI, HOMEHKIIATYPY;
UCIIOJIB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHUE  CPEICTBA
HaIJIS,IHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMH



— 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKITaeMOil TeMbI B XOJE AWanora u/uin
JTUCKYCCUHW, BBICKA3bIBaTh wWjed, (POpMyIUpPOBaTH CBOM  TMPEIJIOKCHUS
OTHOCHUTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

— BBICTYNATh C TMPE3EHTAIMel pe3ylbTaTOB IMO3HABATEIBHON JAESITEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHUKAMHU TIpHU
BBIMIOJIHEHUH XUMHUYECKOTO DKCIEPUMEHTA, MPAKTHUYECKOW paboThl IO
UCCJIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILIECTB, peaju3alii y4eOHOro MpoeKTa u
(bopMyIMpOoBaTh BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM
COTJIACOBAHUS MO3UIIUN B X0JI€ 00CYKICHUA U OOMEHA MHEHUSMHU.

OBjajieHUe YHUBEPCAJIbLHBIMH PeryJISTUBHBIMU JAeHCTBUAMM:

— CaMOCTOSITETTFHO IUJIAHUPOBaTh M OCYUIECTBIATH CBOIO IO3HABATEIbHYIO
NeATEIbHOCTh, Ompenensia e€ IeNu W 3aJadd, KOHTPOJHUPOBATh M IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH TMpEUIaraéMblil aaropuT™M JACHCTBUN MpuU
BBITIOJIHEHUM YYEOHBIX M MCCIIEOBATEIbCKUX 3a]a4, BBHIOMpaTh Hauboliee
3¢ (EeKTUBHBIN CrOCO0 WX pelIeHUs ¢ YYETOM IMOJYyYEHUS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

— OCYIIECTBIISTh CAMOKOHTPOJIb CBOEH EATEIHPHOCTH Ha OCHOBE caMOaHalli3a U
CaMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC
[IpenmeTHbie pe3ynbTaThl OCBOCHUSA Kypca «OpraHudeckass XAMUSD»

OTpaXaror:

— chOpMHUPOBAHHOCTH MIPEICTABIICHUN: O MECTE U 3HAYECHUU OPTraHUYECKON XUMHH
B CHCTEME €CTECTBEHHBIX HAayK M €€ poiii B O0OECIEeYeHHH YCTOMYHBOIO
pa3BUTHUS YEJIOBEUECTBA B PEUICHUH MPOOJIEM 3KOJIOTHYECKOM, SJHEPTeTUYECKON
U THUIIEBOM O€30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, CO3JIaHUM HOBBIX
MaTeprajoB, HOBBIX HCTOYHHKOB JHEPIHH, B OOECICYCHHH PAIMOHAJIHLHOTO
IPUPOIOTIONB30BaHUS, B (HOPMUPOBAHMHM MHUPOBO33PEHUSI M OOIIEH KyIbTYPHI
YelloBeKa, a TakXKe OHKOJOTMUECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JIOPOBBIO U TIPUPOTHOMU CpPEIE;

— BJIaJieHUE  CHUCTEeMOM  XHMHUYECKMX  3HaHWH,  KOTopas  BKIJIIOYaeT:
OCHOBOTIOJIATAIONNE TOHATHS — XUMHYECKHH OJJIEMEHT, aroM, SApOo U
SJIEKTPOHHAsT 00o0JjiouKa aroma, S-, P-, d-aToMHbIE OpOWTAIH, OCHOBHOE M
BO30Y)KJIEHHOE COCTOSIHUSI aToMma, TMOpUau3aius aTOMHBIX OpOuTaseil, MOH,
MOJIEKYJIa, BaJICHTHOCTh, OJEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKas CBS3b, MOJb, MOJSIpHAsT Macca, MOJIIPHBIA OOBEM, YTIepOIHBIN
CKeneT, (YHKIMOHAJIIbHAS TpPYIIa, paJWKald, CTPYKTYpHbIE (OPMYIIbI
(pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJICTHBIC), M30MEpPHUS CTPYKTypHas U
MPOCTPAHCTBEHHAS (T€OMETPUYECKas, ONTUYECKAsl), N30MEPhI, TOMOJIOTHYECKUI
PsiA, TOMOJIOTH, YTJIEBOJOPOJIbI, KHCIOPO- M a30TCOAEPIKAINE OPTaHUIECKHE
COCMHEHMsI, MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE
COCIMHEHUs, TEOpUH, 3aKoHbI (mepuomauyeckuii 3akoH JI. WM. Menpeneena,
TEOpHs CTPOCHUS OpraHNYeckux BemecTB A. M. byTinepoBa, 3aKk0H COXpaHEHUs



MaccChl BEILIECTB, 3aKOH COXPAHEHUSI U MPEBPALECHUS] SHEPTUU TPU XUMHUYECKUX
peakuusix), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIGKAIIME B OCHOBE MOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XHUMHYECKHUX  SIBJICHUM; TMPEJICTABICHUS O MEXaHHM3Max
XUMUYECKUX peaKIuid, TEPMOIUHAMHYECKUX u KMHETHUYECKHUX
3aKOHOMEPHOCTSIX HX MPOTEKAHMs, O B3aUMHOM BIMSHUM aTOMOB M TPYIIII
aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIA U ME30MEPHBIN 3((HEKTh, OpUeHTaHTHI | 1
Il pona); daxromornueckue cBeleHUS O CBOMCTBAx, COCTaBe, MOJYYCHUH U
0e30MacHOM HCMOJb30BAHUM BaXXHEHIIIMX OPraHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKON  JCSATENBHOCTH  4YEJOBEKa, OOMMX Hay4YHBIX MPUHIMIAX
XUMHUYECKOTO  TPOU3BOACTBA (Ha TpUMEpe TMPOU3BOJICTBA  METAHOJIA,
nepepadoTku HeDTH);

c(hOpPMHPOBAHHOCTh YMCHHM: BBISABIATh XapaKTEPHBIC NPHU3HAKH TOHSITHH,
YCTaHABJIMBATh WX B3aMMOCBA3b, HCIOJIB30BATh COOTBETCTBYIOIIME TOHSATHUS
MIPU OMMCAHUU COCTaBa, CTPOCHUSI U CBOMCTB OPTaHUYECKUX COETUHEHUI;
c(hOpMUPOBAHHOCTh YMEHHI: UCIIOIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAUIEHHBIX U
CKENETHBIX) (OPMYJ OpPraHMYECKUX BEIIECTB; COCTAaBJIATh ypPAaBHEHUS
XUMHUYECKUX PEaKIUuil W  pacKkpblBaTh WX CYIIHOCTh:  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUA TOCPEICTBOM COCTABJICHUSI DJICKTPOHHOTO
OajaHca 3THX pEaKlui, peakiuid HOHHOrO0 OOMEHa MyTEM COCTAaBJICHUSI MX
MOJIHBIX M COKPAIEHHBIX UOHHBIX YPaBHEHUI; U3rOTABIMBATh MOJEIN MOJIEKYJI
OpPraHUYeCKUX  BEIIECTB  JUIS  WUIIOCTpPAllMd  HUX  XUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHHMH: YyCTaHABIMBATh MPUHAIJIEHKHOCTh H3YyUCHHBIX
OpPraHUYECKUX BEHIECTB IO MX COCTaBy U CTPOCHUIO K OMNPEAEIEHHOMY
KJIAcCy/Tpynme COEJUHEHUHN, JaBaTh WM Ha3BaHUS IO CHUCTEMaTUYECKOUN
HoMeHknatype (IUPAC) u npuBoauTh TpUBUAJIbHBIE HAa3BaHUS JJISI OTIIEIbHBIX
MpPEACTaBUTENIC OpPraHWYEeCKUX BEIIeCTB (ITWIIEH, aleTHICH, TOJYOI,
TJIMLEPUH, STUICHTIIMKONb, (eHos, (OopMallbIerua, aneTaibJeru], aleToH,
MypaBbHHasi ~KHCJIOTA, YKCyCHasi KHCIJIOTa, CT€apuHOBas, OJICMHOBAs,
MaJbMUTUHOBAs KHUCJIOTHI, TJMIWH, allaHWH, MalibTo3a, (PPyKTO3a, aHWJIUH,
JTMBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUEL);

c(hOpPMUPOBAHHOCTh yYMEHHUSI  ONpEACNATh BUJ XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCIAMHEHUAX (KOBAJCHTHAsT W HOHHAS CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3h);

c(hOpPMUPOBAHHOCTh YMEHHUSI TPUMEHITH TIOJOXKEHHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. byrtiepoBa myisi OOBSICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh COCTAB, CTPOCHHUE, PU3HUECKHUE U
XUMHUYECKUE CBOMCTBA THUNUYHBIX MPEICTABUTEICH pa3IUYHBIX KJIACCOB
OpraHWYECKUX BEUIECTB: AQJIKAHOB, IMKJIOAJIKAHOB, AaJKEHOB, aJKaJHEHOB,
aJIKWHOB, apOMAaTUYECKUX YIJIEBOAOPOJOB, CIUPTOB, aAJIbJIETUIOB, KETOHOB,



KapOOHOBBIX KHCJIOT, IPOCTHIX M CIOXKHBIX d(PUPOB, KUPOB, HUTPOCOCTUHEHUN
U aMUHOB, aMHHOKHCIIOT, O€JIKOB, YIJIEBOJIOB (MOHO-, IU- W TOJHCAaXapuaoB),
WUTIOCTPUPOBATh ~ T€HETHYECKYIO  CBSI3b  MEXKJIYy HUMHM  yYpaBHECHHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUA C UCIOIb30BAHUEM CTPYKTYPHBIX
hopmyar;

chOpPMHUPOBAHHOCTh, YMEHHUSA TMOJTBEPKAATh HA KOHKPETHBIX MpHUMeEpax
XapaKTep 3aBUCUMOCTU PEAKIIMOHHONW CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUIM
OT KPaTHOCTU U THIIa KOBAJIEHTHOW CBS3U (G- U M-CBA3M), B3AUMHOIO BIIMSHUS
aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

cOpPMHPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HCTOYHHUKHU YTIIEBOJOPOIHOTO
CoIpbsi (He(Th, NPUPOIHBIN Ta3, Yroiib), CIOCOOBI €ro TmepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IMepepadboTKH;

chOpMHUPOBAHHOCTh BIJIAJICHUS] CHCTEMOW 3HAHMM O €CTECTBEHHO-HAyYHBIX
METO/JaX  TMO3HAHWS —  HAONIOJICHWHM, W3MEPEHUHU,  MOJEIUPOBAHUH,
IKCIIEpUMEHTE (PEealbHOM M MBICIIEHHOM) U YMEHUS TPUMEHSTh 3TH 3HAHUS;
c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE OMEPAIMU MBICIUTEIHHOM
NeSATEeIbHOCTH — aHAJIU3 M CUHTE3, CPABHEHHE, 0000IIECHUE, CUCTEeMAaTH3aIUIO,
BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBA3EH — JJII U3YUEHHUSI CBOWCTB BEIIECTB
Y XUMUYECKUX PEaKIUK;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH B3aUMOCBSI3b XMUMHUYECKUX 3HAHUUI C
MOHATUSIMU U TIPEJCTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB JJIs
0oJiee OCO3HAHHOI'O0 TOHUMAHMS CYIIHOCTH MaTEpPUAILHOTO €JIMHCTBA MUPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS TI0 OPraHUYECKOW XUMUHM JJI1 OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOLY;
c(hOpMUPOBAHHOCTh YMEHUI: MPOBOAUTE PACUETHI IO XUMUUECKUM (hOopMyJiaM U
YpaBHEHUSIM XHMHMUYECKHX PEAKIMH C HCHOJIb30BaHHEM (DU3UUYECKUX BEIUYUH
(macca, 00bEM Tra3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKIACHUIO XUMUYECKON (HOPMYIIBI
BEIIECTBA MO W3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKUX AJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUIA: MPOTHO3UPOBATh, AHAJTU3UPOBATH U OIICHUBATH C
MO3UIMN  DKOJOTMYECKOM  Oe30MacHOCTH  TOCJIEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JESATEILHOCTH YEJOBEKa, CBSI3aHHOW C TmepepaboTKOM
BEILIECTB, WCIOJb30BaTh TMOJYYCHHBIE 3HAHUSA JJISI TPUHATUS TPAMOTHBIX
pelIeHui mpooJieM B CUTYAIUSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO IIJIAHUPOBAaTb U MPOBOIUTH
XUMHUUYECKUN HKCIEPUMEHT (TOJIydeHHE U M3Y4YEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAauECTBEHHBIC PEAKIMH YTIJIEBOJOPOJOB pPAa3IMYHBIX KJIACCOB U
KHUCJIOPOJACOIEPKAIIUX OPraHUYECKUX BEHIECTB, PEUICHHUE SKCIEPUMEHTAIbHBIX
3a/lad M0 PACMO3HABAHUIO OPTaHUYECKHX BEIECTB) C COOJIOJCHUEM TPABHII
0e3omacHOro OOpalieHus C BEIIECTBAMH W JIa0OpAaTOPHBIM 000PYIOBAaHUEM,
dbopMyIMpoBaTh 11€7b HWCCIEAOBAHUS, TMPEJACTABIAT, B pasIuyHON (opme
pE3YABTAThI FKCIIEPUMEHTA, aHATTU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTD;



— chOpMHPOBAHHOCTh YMEHUMU: COOJII01aTh MpaBWjia  IKOJOTUYECKHU
I1€JIECO00Pa3HOTO TOBEJACHUS B OBITY W TPYAOBOW NEATEILHOCTH B IIEJISIX
COXPAHEHHMS CBOETO 3I0POBbs, OKPYKAIOWIEH MPUPOSHONU CPEIBbl U JOCTHUKEHUS
€€ YCTOMYMBOIO Pa3BUTHA; OCO3HABATh OMACHOCTh TOKCHYECKOIrO JICWCTBUS Ha
JKUBBIE OPTaHU3Mbl ONPEIEIIEHHBIX OPraHWYECKUX BELIECTB, MMOHUMAS CMBICI
nokazarens  IIJIK;  a”anmu3upoBarh  11€1€COO0pPAa3HOCTh  IPUMEHEHUS
OpPraHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKH 3PEHUS
COOTHOILICHHS PUCK-TIONb3A;

— chOpMHUPOBAHHOCTh YMEHMI: OCYILECTBIATH IEJICHANPABICHHBIA TOUCK
XUMUYECKON WH(MOpPMAIIMK B Pa3IWYHBIX HCTOYHHMKAX (Hay4YHas W ydeOHO-
Hay4JHas JIATepaTypa, CPeACTBa MaccoBoi mH(popManuu, VIHTEpHET U Apyrue),
KPUTHYECKU aHAJIM3UPOBATh XMMUUYECKYI0 MH(OpMaluio, iepepadaThiBaTh €€ 1
UCITI0JIb30BaTh B COOTBETCTBHHU C MOCTaBICHHOM yueOHOM 3a/1aueil.

11 KIIACC
[IpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca OTPAKAOT:

— c(OpMUPOBAHHOCTH TMPEJCTABICHUN: O MaTepUalibHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SBJICHHUU MPUPOABI, O MECTE U 3HAUYCHUU
XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U €€ PO B 00E€CIECUCHUU YCTOMUYUBOTO
pa3BUTHS, B PEIICHUHU MPOOJIEM SKOJOTUYECKOM, IHEPreTUUECKON M MUIIEeBOU
0€30MacHOCTH, B PAa3BUTUU MEJUIMHBI, CO3/IaHUU HOBBIX MaTE€pUaIOB, HOBBIX
HMCTOYHUKOB PHEPI'HH, B 00€CIICUEHNN PAIIMOHATIBLHOTO MPUPOIONIOIL30BaHUs, B
GbopMHpPOBaHUKM MHUPOBO33PEHUSI W OOMIEH KyJIbTypbl YENOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

— BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUW,  KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralOIIMe TOHATUS — XUMHYECKHH DJIEMEHT, aToM, SApPO aToMa,
U30TOIbI, 3JICKTPOHHAs 000j0Yka aroma, S-, P-, d-aToMHBIE OpOWTANH,
OCHOBHOE U BO30YXJIEHHOE€ COCTOSIHUSI aToMa, TUOpUIU3aIus aTOMHBIX
opOuTanei, UOH, MOJIEKYJa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, CTEICHb
OKHCJICHUS, XUMHUYECKas CBsI3b (KOB&JICHTHAs, WOHHAs, MeETaJTMYecKas,
BOJIOPOJIHAS), KpUCTAJNIMYECKass pemETKka, XUMUYecKash peakius, pacTBop,
ANEKTPOJIUTBI, HEINEKTPOIUTHI, AJIEKTPOJIUTHYECKAS] TUCCOLUALMS, CTENEHb
JUCCOLMALINY, BOJOPOJHBIA I[OKa3aTellb, OKHUCJIUTENb, BOCCTAHOBUTEIND,
TEIIOBOM A(P(HEKT XUMUYECKON peakIMh, CKOPOCTh XUMHUYECKON peakilnu,
XUMHUUYECKOE PABHOBECHE; TEOPUM U 3aKOHBI (TEOpHSl SIEKTPOIUTUYECKOU
quccounanuu, nepuoandeckuii 3akoH JI.M. MenpaeneeBa, 3aKOH COXpaHEHHS
Macchl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPTUU MPU XUMHUUYECKUX
peaKIusaX, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK XUMUM, MHUPOBO33PEHUECKUE 3HAHMUS,
JeXkKalMe B OCHOBE NMOHUMAHHSI MPUUYUHHOCTH W CUCTEMHOCTH XUMHUYECKHUX
SABJICHUI; COBPEMEHHBIC MPEACTABICHUS O CTPOCHHHM BEIIECTBA HA ATOMHOM,
MOHHO-MOJICKYJIIPHOM W HAJAMOJICKYJSIPHOM YPOBHSIX; TMPEIACTABICHUS O
MEXaHU3MaxX XUMHUYECKUX PEaKIUA, TEPMOJUHAMHUYECKUX U KUHETUYECKHUX



3aKOHOMEPHOCTSX MX NPOTEKAaHHs, 0 XMMHUYECKOM PaBHOBECHHU, pacTBOpax H
JUCTIEPCHBIX CHCTEeMax; (PaKTOJOTMYECKHE CBEJIEHUS O CBOMCTBAX, COCTAaBeE,
MOJlyYeHUH U O€30MaCHOM HCIHOJB30BAaHUU BAXKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTHUECKON IESATENLHOCTH YEIOBEKa, OOIIMX HAyYHBIX
IPUHIUIIAX XUMAYECKOTO ITPOU3BOICTBA;

C()OPMUPOBAHHOCTb YMEHMI: BBISABIATH XapaKTEPHbIE NPU3HAKU MOHITHH,
YCTaHaBIMBAaTh MX B3aUMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHS
IIPU ONMCAaHUHA HEOPTaHWYECKUX BEIIECTB U UX IPEBPALICHUN;
c(OpPMUPOBAHHOCTh YMEHHUS HCIOIb30BaTh XHUMHUYECKYI0 CHMBOJHUKY IS
cocTaBieHHs (OpPMYJ BEIIECTB MW YpPaBHEHHH XHMHUYECKHX pPEaKLUH,
cucrematnueckyro Homenkiatypy (IUPAC) wu TpuBMambHBIE Ha3BaHUS
OTJIEIbHBIX BEILECTB;

C()OPMUPOBAHHOCTh YMEHHUS ONPEAEINATh BAJICHTHOCTb U CTENEHb OKHUCICHUS
XMMHYECKUX AJIEMEHTOB B COEIMHEHUSX, BUJI XUMUYECKON CBSI3U (KOBaJICHTHA,
WOHHAasA, METAJUIMYeCKas, BOJOPOJAHAsA), THUIl KPHUCTAUIMYECKOM peIméTKu
KOHKPETHOT'O BEILECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BEILLIECTB OT BU/IA
XMUMHUYECKOH CBSI3U U THNA KPUCTAIIIMYECKON pelETKH, OOMEHHBIM U TOHOPHO-
aKLENTOPHBIA MEXaHU3MbI 00pa30BaHMS KOBAJIEHTHOM CBS3U;
c(OpPMHPOBAHHOCTh YMEHHI: KIACCH(PUIMPOBATH: HEOPTAHMYECKHE BEIECTBA
0 MX COCTaBy, XMMHUYECKHE PEAKIUU MO Pa3IUYHBIM NpHU3HAKAM (YUCIY U
COCTaBYy pPEAarvpyrommx BELIECTB, TEIUIOBOMY 3(P(EKTy peakluu, U3MEHEHUIO
CTENEHEN OKHUCJIEHHsI B3JEMEHTOB, OOpPaTMMOCTH, YYacTHUIO KaTalu3aTopa H
JIpYrUe); CaMOCTOSITENbHO  BBIOMPATh OCHOBAaHUSA M KPUTEPUH IS
KJIacCU(PHKAIMY U3YYaeMbIX BEIECTB U XUMUYECKUX PEAKIIMIA;
c(OpMUPOBAHHOCTh YMEHHUS PACKpPbIBaTh CMBICI Nepuoaudeckoro 3akona /1. M.
MenneneeBa 1 JEMOHCTPUPOBATh €M0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTEpU30BaTh IEKTPOHHOE CTPOECHUE aTOMOB
U HMOHOB  XHMMHMYECKMX  3JIEMEHTOB  II€PBOIO—YETBEPTOrO  IMEPHOJOB
ITepuoanueckon cucremsl .M. MenaeneeBa, UCTIOnb3ysl MOHSATHS
«IHEPTeTUYCCKHE YPOBHU», «IHEPTETHUECKUE TTOAYPOBHUY», «S-, P-, d-aTOMHBIC
opOUTaNN», «OCHOBHOE M BO30YXIEHHOE SHEPreTHUECKUE COCTOSHHS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHUX JJIEMEHTOB U UX
coenuHeHnd 1o mnepuomaMm u rpymmam llepuonmueckoit cucremser [, .
MeHneneeBa, BaJIEHTHBIE BO3MOKHOCTH aTOMOB AJIEMEHTOB Ha OCHOBE CTPOCHHMS
UX JICKTPOHHBIX 000JIOYECK;

chOpMUPOBAHHOCTh ~ YMEHHUMW:  XapakTepuzoBaTh  (OMHUCHIBATh)  OOIIUE
XUMHUYECKAE CBOMCTBA BEIIECTB  pPA3JIMYHBIX  KJIACCOB, MOJATBEPXKAAThH
CYILLIECTBOBAHHE N'€HETUYECKON CBSI3U MEKIYy HEOPraHMYECKUMU BEIIECTBAMMU C
MOMOILBIO YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;
COPMUPOBAHHOCTh ~ YMEHHS  pACKphIBaThb  CYIIHOCTh:  OKHUCJIHMTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIIMNA MOCPEACTBOM COCTABJICHHS JJIEKTPOHHOTO



OamaHca 3THX pEaKIUi; peakIMii MOHHOTO OOMEHa MyTEM COCTABJICHHS WX
IIOJIHBIX W COKPAUIEHHBIX MOHHBIX YPAaBHEHUU; PEAKUHUW THAPOJIN3A; PEAKLIHU
KOMIUIEKCOOOpazoBanusi (Ha TMpUMEpe THIPOKCOKOMIUICKCOB IIMHKA H
aITIOMUHUA);

chOpPMHUPOBAHHOCT,  YMEHHSI  OOBSICHATH  3aKOHOMEPHOCTH  IPOTEKAHUS
XUMUYECKUX PEAKLIHI C yUETOM MX DHEPreTUYECKUX XAPAKTEPUCTHUK, XAPAKTEP
U3MEHEHUSI CKOPOCTH XHMHYECKOM PEAKIMU B 3aBUCUMOCTH OT Pa3IUYHBIX
GbakTopoB, a TakXKe XapaKTep CMELIEHUS XHUMHYECKOTO PpaBHOBECHS O]
BIIMSIHUEM BHEIIHUX Bo3aehcTBuil (mpunuui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh XUMUYECKUE PEAKLIUH, JIexKaIlnue
B OCHOBE MPOMBIIIJICHHOTO IOJIYYEHUs CEPHOW KHCIOThI, aMMHUakKa, oOIue
Hay4YHbl€  MPUHIMUIOBI  XUMHYECKUX  TMPOU3BOJACTB;  LIEJIECO00Pa3HOCTH
MPUMEHEHUSI HEOPTraHMYECKUX BEIECTB B MPOMBIIIIEHHOCTU U B OBITY C TOUKH
3pEHHS COOTHOLLIEHUS PUCK-TIONb3A;

chOpPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOM 3HAHMM O METOJax HAyYHOTO
MO3HAHUA SIBJICHUN TPUPOALI — HAOJIIOJEHUE, U3MEPEHHE, MOJCIUPOBAHUE,
DKCIIEPUMEHT (peasibHbIi M MBICICHHBIN), HCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKaX, yMEHHUS TPUMEHATb HJTH 3HAHUS TPU  IKCIEPHUMEHTAIBbHOM
HCCIICIOBAHUM BEIIECTB M ISl OOBSICHEHUS XMUMHUYECKHUX SIBJICHUN, MUMEIOIIUX
MECTO B IPHUPOJE, MPAKTUYECKON IEATEIBHOCTH YEJIOBEKAa U B MOBCEIHEBHOMN
KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITh B3aUMOCBSI3b XUMHYECKUX 3HAHUU C
MOHATUSIMU U TIPEJCTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX TTPEAMETOB JJIs
00J1€€ 0OCO3HAHHOTO MOHUMAaHUS MaTePUAIbHOTO €IMHCTBA MUPA;
c(hOpPMHPOBAHHOCTh YMEHHS TIPOBOJUTH PACUETHI: C MUCTOIB30BAHUEM MOHITHMA
«MaccoBasi J10Ji1 BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHUEHTPALMS; MACCHI
BEILECTBA WJIM 00bEMA Ta3a MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIIU
00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIUIoBOro ¢ dexra
peaKIuu; 3HaYEHUsI BOAOPOIHOTO MOKA3aTessl paCTBOPOB KUCIOT M IIEJIOYEHN C
W3BECTHOM CTEMEHBIO TUCCOIMAIMU; MacChl (00BEMA, KOJIMYECTBA BEIECTBA)
MPOAYKTa PEAKLHUH, €CIIU OJHO M3 MCXOJHBIX BEUIECTB JAHO B BUJE PacTBOpa C
onpeeIéHHOW MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA MIIM JaHO B M30BITKE
(uMeeT mpuMecH); MOJM BBIXOJIa MPOJYKTa pPEaKIMH; OOBEMHBIX OTHOIICHHI
ra3os;

c(OPMHPOBAHHOCTh YMEHHI: CAMOCTOSITENIBHO IUIAHUPOBATH W IPOBOIUTH
XUMUYECKUNA  DKCHEpUMEHT (IpOBEIEHHWE peakluii HOHHOro oOMeEHa,
MNOATBEP)KIECHUE  KAYEeCTBEHHOIO  COCTaBa  HEOPraHWYECKUX  BEIECTB,
OIPEENIEHUE CPEbl PACTBOPOB BEIIECTB C IMOMOIIBIO WHIUKATOPOB, U3yUYECHHE
BIIUSIHUS PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKINH, PEIICHUE
AKCIEPUMEHTANbHBIX 3a7auy 1mo TemaM «Mertamney u  «Hemertamib») ¢
coONto/leHneM TpaBwiI  Oe30macHOro  oOpalieHuss C  BEIECTBAMH U
nabopaTopHbIM 000pyAOBaHUEM, (GOPMYITUPOBATH II€7b UCCIIEIOBAHMUS,



MPECTABIIATh B Pa3IUYHON (hOopMe pe3yibTaThl AKCIIEPUMEHTA, aHATU3UPOBATH
Y OLIEHUBATh UX IOCTOBEPHOCTH;

— chOpPMHPOBAHHOCTh YMEHHA: COOJIIOMATh TpaBUjIa IMOJIH30BAHUS XUMUYECKOM
nocy0oil U JabopaTopHbIM 000pYyJIOBaHWEM, OOpalIeHHs C BELIECTBAMHU B
COOTBETCTBUM C WHCTPYKIUSMU IO BBIMOIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX
OTBITOB, SKOJOTUYECKU II€JIeCO00pa3HOro IMOBEAEHUs B OBITY M TPYJIOBOH
JEATEIIBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3I0POBbs, OKPYKAIOIIEH TPUPOTHON
cpeabl M JOCTHKEHUA €€ YCTOMYMBOIO pPa3BUTHUSA, OCO3HABAaThb OMNACHOCTH
TOKCHUYECKOTO JIEUCTBUS HA )KUBBIE OPTaHU3MBbI ONPEIECIIEHHBIX HEOPTAHUYECKHUX
BEIIECTB, MOHUMas cMmbich nmoka3arens [IJIK;

— c(OPMHUPOBAHHOCTh YMEHHUN: OCYIIECTBISATh ILIEJCHANPABICHHBIH IOUCK
XUMUYECKON HWH(MOpPMAIMK B Pa3IUYHBIX HCTOYHMKAX (Hay4YHas W ydeOHO-
Hay4yHas JUTepaTypa, cpeicTBa MaccoBoi nHpopmanuu, UHTEpHET U Ipyrue),
KPUTUYECKH aHAJIU3UPOBATh XUMHUYECKYIO HH(POpPMALIUIO, epepadaTbiBaTh €€ 1
MCIIOJIB30BaTh B COOTBETCTBUU C MIOCTaBJICHHON y4eOHOM 3a1a4ei.

Conep:kanue Kypca
10 kaace

BBenenne

OcHOBHbIE TMOHATHS OpraHuyeckol Xumuu. OCOOEHHOCTH OpPraHMYECKHUX
BEILECTB. OJJEKTPOHHOE CTPOCHHE M XUMHYECKHE CBS3M aToMa yriepoJa.
['nGpunuzanus aTOMHBIX OpOUTalIel, €€ TUIIbl AJIi OPraHUYECKUX COCAMHEHUI:
Sp3, sp2, sp. O6pa3oBaHue o©- U pP-CBsI3ed B MOJIEKYyJIaX OpPraHMYECKUX
coequHeHur. IIpoCTpaHCTBEHHOE  CTPOEHUME  OPraHUYECKUX  COEAUHECHUMU.
XHUMHUYECKOE CTPOCHUE KAaK MOPSAAOK COEAUHEHHs] aTOMOB B MOJIEKYJIE COTJIACHO
UX BAJEHTHOCTH. 3aBHCHMOCTb CBOWCTB BEIIECTB OT XHMHYECKOIO CTPOCHMS
Monekyn. M3omepust u mzomepsl. CTpyKTypHass M1 IPOCTPAHCTBEHHAS] U30MEPHS.
N3omepuss yranepomHoro ckenmera. M3omepus mnonoxkeHus. MexkiaccoBas
u3oMmepus. Buael 1pOCTpaHCTBEHHOW uM3oMepuu. OnThdeckas H30MEpPHUS.
AcumMeTpruyeckui aTtoM yriepoaa. ONTHYECKHE AaHTUNOABL. XHPaJbHOCTb.
XupanbHble U axvpaibHble MOJIEKYJbl. ['eomeTprueckas nomepus (LUC-, TPaHC-
nzoMepusi). DOU3NKO-XMMUYECKHE  METOJABl  MCCIEOBAaHUS  CTPOCHUS WU
PEaKIMOHHON CIOCOOHOCTH OpTraHMYecKux coeaumHeHuiu. Crnexrpockorwus SIMP,
MaccCC-TIEKTPOMETpus, MH(ppaKkpacHas CHEKTPOCKOMUS. ODJIEKTPOHHOE CTPOEHUE
OpPraHWYeCKUX BElIeCTB. B3auMHOE BIUAHME aTOMOB M TPyHIl AaTOMOB.
OnextpoHasie  d3pdekTsl.  MHAYKTUBHBIA W ME30MEpHBIM  3(PQEeKTHI.
[IpencraBnenne o pe3oHaHce. OCHOBHBIE KIIACChl OPraHMYECKUX COEAUHEHUM.
[TpuHiunel  knaccuuUKalMM ~ OpraHUYeckux  coeauHeHuid.  [lonsitue o
(byHKUIHMOHATBHOM rpyIIIIE. Homenknatypa OpPraHUYECKUX BEILIECTB.
MexayHaposiHas (cucTeMaTUdecKkas) HOMEHKJIaTypa OpPraHMYeCKHX BELIECTB U
NPUHIMIBL 00pa30BaHMsI HA3BaHUM OPraHMYECKUX COEIMHEHUN. PanumonHaibHas
HOMeHKJaTypa. Knaccudukaus 1 0COOEHHOCTH OPraHMYECKUX PEeaKLUi.



CriocoObl 3amucedl peakuuii B opranuyeckoil xumuu. CxemMa M ypaBHEHHE.
YcnoBus npoBenenus peakunil. Knaccudukanus peakiuii opraHMuecKux BEUIECTB
0 CTPYKTYPHOMY MpHU3HAKY: 3aMEIICHHE, NPUCOCIUHEHUE, OTILECIJICHUE.
Peakimonnsle 1eHTpbl. [lepBoHavalibHbIE MOHATHA O TUNAX W MEXaHHU3Max
OPraHMYECKUX peakuuid. ['OMOJIMTHYECKMH W TIeTEepPOJUTUYECKUN  pPa3pbIB
KOBaJIEHTHON XUMHUYECKOU CBsI3U. CBOOOJHOPAIUKAIIBHBIN U MOHHBIM MEXaHU3MbI
peakuuu. IloHATHe O CcBOOOJHOM paauKaie, HyKIeopuie, 3IEKTpoPuie,
KapOokaTnoHe M kapOaHnoHe. OOO3HAaUEHHE MOHHBIX peakUui B OpPraHu4YecKou
XUMHUH. OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMM B OPraHUYECKOW XUMUMU.
Unentuduxanuss OpraHudyeckux CcoeauHeHWil. ['eHeTmdeckass CBSI3b MEXIY
KJIACCAMH OPTraHUYECKHUX COCINHEHUN.

JeMoHcTpauuu. Moaenu OpraHnyeckux MOJIEKYJI.

IIpakTnyeckas padora Ne 1 IlomyyeHne CUMIIATHYECKUX YEPHUI U3 IUIIEBBIX
IIPOYKTOB.

Tema 1. YriieBogopoasbl

Anxanol. DNEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METaHa.
[TonsiTue o koHpopManusax. MexaHu3M peakuu CBOOOIHOPAJAUKAIBHOTO
3aMelleHus (Ha MpUMepe XJIOPUPOBAaHUS MeTaHa). [Juknoankanvl. HanpskeHHbIE U
HEHaIpspKeHHble HUKIbL. Crnenuduka CBONCTB LHMKIOAJKAaHOB C MallbIM H
OOJIBIIMM ~ pa3MEpOM  pa3MepoM  IUKIA.  AjnkeHbl.  DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE MOJEKYJIBI STHICHA. SP>-THOpHAM3aIis opOuTanei
aToMOB yriepona. o- u m-CBsazu. M3omepus ankeHOB. XMMHUYECKHE CBOWCTBA
ankeHoB. Peakuuu 31eKTPOPHUIBHOIO MPUCOEIMHEHHUS KaK CHOCOO MOJyYeHHs
(yHKIMOHAJIBHBIX MIPOU3BOJAHBIX yII€BOAOPO/IOB: TUIPUPOBAHUE,
raJIOTEHUPOBAHNE, TUAPOTAIOICHUPOBAHNE, TUApATAlMs aJIKEHOB. MexaHu3m
AIIEKTPOPUIIHOTO TPUCOECTUHEHUsT K ankeHaM. [IpaBuno MapkoBHHMKOBa U €ro
OOBSICHEHHE C TOUKH 3PEHHUsS JJIEKTPOHHOM Teopuu. PanukaibHoe MpucoeIMHEHHE
OpoMOBOJIOPO/Ia K aJJKeHaM B MPUCYTCTBUU Mepekuceil. B3aumoaeiicTBiue aakeHoB
c OpoMOM U XJIOPOM B ra3oBoil (paze mpu BBICOKOH TeMIeparype WM Ha CBETY.
OxHCIIeHHE aJIKEHOB: TOPEHHUE, OKUCIIEHUE KUCIOPOJAOM B IIPUCYTCTBUH XJIOPUIOB
nawiagua (II) m wmemm (II) (Bakep-mpoiecc), OKUCIEHUE KHUCIOPOAOM B
NPUCYTCTBUM  cepedpa, OKHUCICHUE TOpSAYUM IMOAKUCICHHBIM  PacTBOPOM
NepMaHraHata Kajusi, OKHCIIEHHE MepMaHraHatom kamus (peakuusi Barnepa),
030HMpoBaHKe. KauecTBEeHHbIE peakuu Ha JABOMHYIO CBA3b. [IpaBuno 3aitnesa.
[Tomumepuzanus ankeHoB. [lonumepusanus Ha katanuzatopax Llurnepa—Harra.
[TonuaTuneH Kak KpPYNHOTOHHAXHBIM MPOAYKT XUMHUYECKOTO MPOU3BOICTBA.
Anxaouenvi. OCOOEHHOCTH JJICKTPOHHOTO U TMPOCTPAHCTBEHHOTO CTPOCHMSI
CONPSDKCHHBIX alKaJMCHOB. XMMHUYECKHE CBOMCTBA ankagueHoB: 1,2- u 1,4-
[Tpucoenunenue. [lomumepuszanusa. Kayuyku. Brkinang C. B. JleGeneBa B monyuenue
CUHTETHYECKOTO  Kaydyka. BynkaHu3zamuss KaydyykoB. PesuHa.  Anxumul.
DONEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl aleTUeHa. Sp-
ruOpuau3anus opouTaneil aroMoB yriepoja. Peakiuu nprucoe1nHeHUs TajJOreHoB,
raJIOr€HOBOJOPOAOB, BOJbI. TpuMepuzauus U AUMepHu3anus alneTuieHa. Peaknuu



3amenieHnsa. KucCiaoTHble CBOMCTBA aJKMHOB C KOHLEBOW TPOMHOM CBS3BIO.
Auerunenuapl. B3anmoaeicTBre alleTUIIEHUIOB ¢ rajoreHaikaHamu. OKuUcIIeHHne
QJIKUHOB PACTBOPOM IEPMAaHIaHATa KaJus.

Apenvi. COBpeMEHHbIE MPEACTaBICHUS 00 S3JIEKTPOHHOM M IMPOCTPAHCTBEHHOM
cTpoeHun OeH3ona. M3omepuss 1 HOMEHKIATypa roMosioroB Oenzoina. M3omepus
JIM3aMEIIeHHbIX O€H30JI0B Ha TPUMEpPE KCUII0JI0B. XUMUYECKHE CBOMCTBA OEH307a.
Peakiuu 3amermieHuss B OCH30JIBHOM sifjpe  (RIEKTPOPUIBHOE 3aMEIICHUE):
raJIoreHUpOBaHKEe, HUTPOBAHUE, AJTKUIIMPOBAHKE, AllJIMPOBAHUE, CyIb(prpoBaHUe.
MexaHu3M peakiuu EKTPOPHIBHOrO 3aMeleHus. Peakuuum npucoennuHeHus K
OeH30y (ruApHpOBaHKE, FAJOTCHUPOBAHUE (XJIOPUPOBAHKME HA CBETY)). Peakius
ropeHusa. OCOOEHHOCTH XHMHYECKUX CBOMCTB AJKHJIOEH30JI0B Ha MpUMEpPE
Tonyona. B3aumHoe BIMsHHAE aTOMOB B MOJIEKyJe Toiyona. [IpaBuna opuentannu
3aMECTHUTENIEd B pPEaKUMSIX 3aMEIICHMs, COIVIACOBAHHAs M HECOIIACOBAHHA
opueHTauusa. XJopupoBaHUE ToOJIyosa. OKHCIIEHHE alKWIOEH30J0B pPacTBOPOM
nepMaHraHara kKanusi. [aloreHupoBaHue alKWIOEH30JI0B B OOKOBYIO IICTIb.
HutpoBanue nurpoOenzona. [lomyuenue Oen3ona u ero romosnoros. [Ipumenenue
roMoisioroB OeH3ona. IloHsTHe O TMONMMAAEPHBIX apeHaxX, UX (PU3NOIOTHYECKOE
JNEWCTBUE HA OpPraHU3M YEJIOBEKAa. ['eHeTHdecKkas CBSI3b MEXAY pPa3InyHbIMU
KJIaccaMu  yriaeBOJOpoJoB. KadecTBeHHbIE peakiuu Ha  HENpEICIbHbIE
YTJIEBOAOPOABL. [ aOreHITPON3BOAHBIE YTIEBOAOPOIOB.

HMemoncTpanuu. 1. CocraBiieHHEe MOJEIEH MOJEKYJ aJKaHOB. 2. bpomupoBaHue
rekcaHa Ha cBery. 3. ['opeHme MertaHa, 3TwiieHa, areTwieHa. 4. OTHomeHUE
METaHa, JTWJIEHA, alleTHIeHa M O€H30Jla K pacTBOpaM IepMaHraHaTa Kajusi H
Opomuoit Bome. 5. Ilomydenwe sSTheHA peakIUedl aeruaparalud dTaHoa. o.
[Tonmydyenue areTwiieHa THAPOIM30M KapOujga kampuus. /. OKUCIEHHE TOIyona
pacTBopoM TmepmaHraHata kanws. 8. Ilomydenmwe ctupona aemonmMepusanueit
MOJINCTUPOJIA U UCTIBITAHUE €T0 OTHOIICHHSI K pACTBOPY Me€pMaHIraHaTa Kajusl.
IIpakTnueckas padora Ne 2 M3roroBieHue MOJIENEH MOJIEKYJ OpPTraHUYECKUX
BEILIECTB.

IIpakTuuyeckas padora Ne 3 KauecTBeHHBIC peakiiuy Ha YTIICBOIOPO/IBI.

Tema 2. Kucjiopoacoaep:xainiue oprannyecKue BenecTna

Cnupmel.  XUMHYECKHME  CBOMCTBA  CIHUPTOB:  KHCIOTHBIE  CBOKMCTBA
(B3aMMOJIEHCTBHE C HATPHEM); PEAKIIMH 3aMEUICHUs] THAPOKCUIILHON TpyMIbl Ha
raJIOreH; MEXMOJICKYJISIpHAsl U BHYTPUMOJICKYJIIpHAs IeTHApaTalus; oOpa3oBaHue
CIIOXHBIX 3()UPOB C HEOPraHUYECKUMHU U OPTaHUYECKHUMH KHUCIOTAMH; TOPEHUE;
okucinenue okcuaoMm menu (Il), moakucIEHHBIM pacTBOPOM MEpMaHraHaTa Kajus,
XpPOMOBOM  CMECBIO; pEaKkUMH  yIJIEBOAOpOAHOro  paaukana. CpaBHeHue
PEaKIMOHHON CITIOCOOHOCTH MEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX OJHOATOMHBIX
CIIUPTOB B PEAKIUU 3aMEILECHUs. AJIKOTOJsATE. MHOr0aTOMHbIE CIUPTHI. [Ipocmbie
9¢)upbl Kak U30MEPHI MPEACNIbHBIX OJHOATOMHBIX CIUPTOB. Dernosvl. Bzaumuoe
BJIMSIHHE aTOMOB B MOJIEKyJie peHola. XMMUUECKHE CBOWCTBA (PEeHOIA U KPE30JIOB.
KucnorHsie cBoiicTBa (heHOTIOB B CPaBHEHHUH CO cipTaMu. Peakiiny 3amenieHus B
oenszonabHOM Kouiblie. Okucnenue ¢enonoB. KadecTBeHHbIE peakiuu Ha (DEHOII



Kapbonunvnuvie coeounenus. Anpaerufibl W KETOHBL. ~ DJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHHE KAapOOHWIBHOW TPYIIBI, €€ MOJAPHOCTh H
NOJIIPU3YEMOCTh. XHMHUYECKUE CBOMCTBA MPENEIbHBIX AJBJIETHIOB M KETOHOB.
MexaHu3M peakiuy HyKJIeO(PUIBHOTO MPUCOESTUHEHHS IO KapOOHMIBHOM TpyTIIe.
Peakiuu mnpucoenMHEHHs] BOJbI, CHUPTOB, LMAHOBOJOPOAA U THUAPOCYIb(uTa
Hatpus. [lonyuenue areranei u keraneil. CpaBHEHUE PEAKIIMOHHOW CITIOCOOHOCTH
aJIbJIETUIOB U KETOHOB B PEAKIUAX MPUCOSAUHEHHS. Peakiuu 3aMenieHus aToMoB
BOJIOPOJIa MPH YTIIEPOTHOM aToMme Ha rayoreH. [lonmumepusanus gopManpiaeruia u
aneranbaeruaa. OKuclieHne KapOOHUIbHBIX coelMHeHu. OCOOEHHOCTH peakuuu
okucieHus aneroHa. CpaBHEHHE OKHCIEHUS  QIbJIETHAOB M  KETOHOB.
['unpupoBanue. BoccraHoBieHne KapOOHWIIBHBIX COEAMHEHUN B  CHUPTHIL.
KauecTBeHHBIE peaknuu Ha albJCTHIHYI0 Tpymnmy (peakius «cepedpsHoro
3epkasia», B3aumoaeicTeue ¢ ruapokcunom menu (I1)). Kapbownoswvie xucnomeol.
M3meHeHue cuiibl KapOOHOBBIX KUCJIOT IIPU BBEJAEHUU JOHOPHBIX M aKIENTOPHBIX
3amectuTenied. OCOOEHHOCTHM XHUMHYECKUX CBOMCTB MYPaBBUHOW KHCJIOTBHI.
JIByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI: OOIIHE CIOCOOBI TOJy4YEHHS, 0COOEHHOCTH
xumudeckux cBoicTB. [llaBeneBas u MajoHOBash KUCIOTAa KaK MPEICTABUTEIU
TUKapOOHOBBIX KUCIOT. HempenenbHble 1 apoMaTHUECKUE KUCIOThL: OCOOCHHOCTH
UX CTPOEHHUS U CBOWCTB. ApOMaTHYECKUE UKApOOHOBBIE KHUCIOTHI ((Tanenas,
uzodraneBass u TepedTaneBas KUCIOTHI). [loHSATHE O THUIPOKCUKAPOOHOBBIX
KHCIIOTaX W MX TMPEACTABUTENISIX MOJIOYHOW, JIMMOHHOM, SIOJIOYHOW M BUHHOU
KHCIIoTax. Briciine TmpenenbHble W HENpeaesibHble KapOOHOBBIE KHCIIOTHI.
XTOpaHTUAPUJIBI U AaHTUAPUJTEI KAPOOHOBBIX KUCIIOT.

JemoncTpanuu. 1. BzaumonelictBue Hatpus ¢ 3TaHOJIOM. 2. OKHCIIEHHE 3TaHOoJa
okcunoM meau (II). 3. I'openue sranona. 4. BzaumoaencTBue TpeT-OyTHIOBOTO
cnupta C coisHOW kuciotoi. 5. HMomodopmuas peakmusa. 6. OmnpenerncHue
aNbJETU0B MPU MOMOIIM KAayeCTBEHHBIX peakuuil. /. OKHUCIEHHE albIeTUIOB
MepMaHraHaTOM KaJlusl.

JlabopaTtopubie onbIThl. 1. CBoiicTBa dThioBoro cnupta. 2. CBoiCTBa
rmiepuna. 3. CpolictBa denona. 4. CpoiictBa popmanuna. 5. CBOICTBa YKCYCHOM
KUCIOTHI. 6. Conu KapOOHOBBIX KUCIIOT.

IpakTnueckas padora Ne 4 KauecTBeHHbIE pEeaKIMU HA KUCIOPOJCOAEPIKAIINE
OpraHUYeCKHE BEILECTBA.

Tema 3. AzoTcoaep:xaiye coeJUHEHUs!

DNEeKTPOHHOE CTPOCHHE HUTPOTPYNNbl. ApPOMAaTHUYECKHUE HUTPOCOEIUHEHHUS.
AKIENTOPHBIE CBOMCTBA HUTPOTPYIIBI. AMUHBI KaK OPraHUYECKHE OCHOBAHMS.
AJKAnMpoBaHWE M AalWIMPOBAHME aMUHOB. Peaknuum aMUHOB C a30TUCTOM
KuciaoTou. [ToHsATHE O YEeTBEPTUUHBIX AMMOHUEBBIX OCHOBaHMSIX. HUTpO3amMuUHBI.
Meronpl uACHTH(UKANMKM TEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX aMUHOB.
ApoMatuueckue amMmuHbl. B3anmMHoe BIHMsIHUE TPy aTOMOB B MOJIEKYJIE aHWJIMHA.
Binusinue 3amectuteneil B apOMaTUYECKOM SIApE HA KUCJIOTHBIE M OCHOBHBIE
cBOMCTBa apwiaMuHOB. [IpuumHbI OCiabieHUs OCHOBHBIX CBOWCTB aHWUJIMHA B
CpPaBHEHUM C aMUHAMM MPEIEIbHOIO psiia. XMMHYECKUE CBOMCTBA aHWJIMHA.



[Tonyuenne anwnnHa (peakuus 3WHUHA). AHWIUH KakK ChIphe JJIsl MPOU3BOJCTBA
AHUJIMHOBBIX Kpacureneld. CUHTE3bl HA OCHOBE aHWJIMHA.

Jemoncrpanum. 1. OcHOBHbIE CBOKCTBAa aMUHOB. 2. KauecTBeHHbIE peakIuu Ha
aHWIMH. 3. AHWJIMHOBBIE KPAaCUTEIIH.

Tema 4. BenecTBa :KUBBIX KJIETOK

XKupel kak clnoxkHbIe 3(QUPHl TIWIEPUHA W BBICIIUX KapOOHOBBIX KHCIOT.
XUMUYECKHE CBOMCTBA JKUPOB: THIpPUPOBaHHE, OKuciaeHue. Illepokcumnoe
OKHCIIEHHE XUpOB. lIporopkanue >kupoB. ['MIpONHN3 WM OMBUIEHUE KAPOB Kak
CIoco0 TMPOMBIIUIEHHOTO TIOJYYEHHS] COJIEM BBICIIUX KAapOOHOBBIX KHCIOT.
I'maporennsanusa xupoB. IlpumeHeHue xupoB. MpUlA Kak COJIM  BBICIIAX
KapOOHOBBIX KHCIOT. Motouue cBoicTBa Mbula. [IpencraBieHue o JIMNMHAX.
OO6mue mnpeacTaBieHUs O OHOJOTMYECKUX (YHKIUAX JHUMUAOB. YTJIEBOJBIL.
[Tupano3sl u pypanossl. opmynslr Ouimiepa u Xeyopca. [lonstue o Tayromepuu
KaK BHUJIE M30MEPUU MEXIy LHMKINYECKOW W JIMHEeWHON (opMamu. Ontudeckas
M30MEpHUSl TIIOKO3bl. XHUMUYECKHAE CBOMCTBA TIIIOKO3bI. [IOHSATHE O TIMKO3HMaax.
[TonsTHEe O TIMIOKO3MIAX, UX HAXOXKICHUU B mpupoae. OKUCICHHUE YIJIEBOJIOB —
HWCTOYHMUK SHEPTUU KUBBIX oprann3MoB. Jucaxapunsl. [lomcaxapuael. [lonsatue o
npou3BoJicTBE Oymaru. AMHUHOKHUCIOTHL. CoOcCTaB, CTpOCHHE M HOMEHKJIATypa
aMuHOKuCIO0T. OnTuyeckas wu3oMepus. AMHUHOKHUCIOTHI Kak am(pOTEepHBIC
OPraHUYECKUE COCAMHEHMS, PABHOBECUS B PAacTBOpPax aMUHOKHUCIOT. CBOMCTBa
aMUHOKHUCJIOT. KadecTBEHHbIE pEaKIUU HAa AMUHOKHCIOTHI C THAPOKCHUAOM
veau  (II), wwHTMOpuHOM,  2,4-muHUTpOodTOpOeH30m0M.  Chnenuduueckue
KAUE€CTBEHHBIC PEAKIIUH HA apPOMATUYECKHE U TETEPOLUKINIECKHE aMUHOKHCIOTBI
C KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTOM, Ha IUcTenH ¢ arneratoMm cBuHia (II).
buonornueckoe 3HaueHune o-aMUHOKUCIOT. IlenTuapl, ux crpoenue. llentunnas
CBSI3b. AMHIHBIA XxapakTep nentuaHod cBs3u. CunHTe3 mnentuaoB. ['maponus
nentuaoB. benku kak mpupomneie Ouomnonumepsl. CocTaB U CTpoeHUE OETKOB.
XUMHAYECKHE  METOABbl  YCTAHOBJIEHUS  AMUHOKHUCIOTHOIO  COCTaBa |
nocyienoBaTeabHOCTH.  DepMEHTAaTUBHBIA  TUapoin3  OenkoB.  Bropuunas
CTPYKTypa O€JKOB: O-Crupaib, [B-CTpykTypa. TpeTudyHas ¢ dYeTBEpTUYUHAS
CTpykTypa OenkoB. [{ucynbpuaHble MOCTUKU W HOHHBIE W BaH-JEpP-BaalbCOBBI
(rumpodoOHbIE) B3aUMOJEHCTBHUA. XUMHUYECKHME CBOWCTBA OEJIKOB: THPOJIU3,
JieHaTypalus, KaueCTBeHHbIE (LIBETHbIE) peakuu Ha Oenku. [IpeBpaiienus O0enkos
Uiy B opranusme. buonorndeckue GyHkmun 6enkoB. JJOCTHKEHUS B U3y4YE€HUU
CTPOCHHS U CHHTE3a OCIIKOB.

JMemoncTpamuu. 1. PacTBopuMOCTh yIiieBOJIOB B Boje W dTaHose. 2. OOpasiibl
AMHUHOKUCJIOT.

JlaGopaTopHusbie onbIThl. 1. CBolicTBa rimoko3bl. 2. OmnpeneneHue Kpaxmana B
npoaykTax nutanus. 3. JKupsl u ux cBorictpa. 4. [[BeTHBIC peakiiuu OEIKOB.

Tema 4. BbicokOMoOJIeKYJISIPHbIE COeIUHEHUS



Conommmepusanus. CTpoeHHE W CTPYKTypa MOJUMEPOB. 3aBUCHUMOCTH CBOMCTB
NOJIUMEPOB  OT CTpPOEHHs MoJieKyd. HoBble TEXHONOrMM  JaJIbHEWIIEro
COBEPILIEHCTBOBAHUS IOJIUMEPHBIX MaTEPUAJIOB.

HemoncTpanuu. 1. OOpa3iubl IUIACTUKOB.

JlaboparopHsbie onbIThbl. 1. OTHONIEHHE CUHTETHYECKUX BOJIOKOH K PacTBOPAM
KUCJIOT U IIEI0YEH.

Coaep:xxanue Kypca
11 kaace

Tema 1. BemectrBo
Crpoenne aroma. XUMHYECKHI 537IeMEHT U (OpPMBI €ro CyIIeCTBOBaHUSI.
Crpoenne aroma. Hyknuasl. M3otonsl. Anepusie peakuuu. CoBpeMeHHas MOJEIb
ctpoenuss aroma. lIpencraBineHue O KBaHTOBOM MexaHuKe. KBaHTOBBIE yumca.
AtomHas opOutanb. Pacnipenenenue 3J€KTPOHOB MO YHEPreTUYECKUM YPOBHSIM B
COOTBETCTBUM C MPUHLMIIOM HAuMMEHBIIEW »JHEpPruu, IpaBwioM XyHIa U
npuHiunom [laymu. Oco6eHHOCTH CTpOEHHUS PHEPTreTUYECKUX YPOBHEH aToMoB d-
AJIEMEHTOB. DJIeKTpoHHass KoHpurypamus atoma. OCHOBHOE M BO30YKIEHHBIC
cocTosiHUsA aTtoMoB. Ilepuommueckuit 3aKkoH. MUPOBO33pEHUECKOE U HAY4YHOE
3Hauenue Ilepumoamueckoro 3akonHa JI. WM. MenngeneeBa. Pamuyc aroma.
3aKOHOMEpPHOCTM B M3MEHEHHHM CBOWCTB MPOCTBIX BEILIECTB, BOJOPOIHBIX
COCIMHECHUN, BBICIIMX OKCHIOB M THUAPOKCHJIOB B IIEPUOJAX W TpyMIax.
DIIEKTPOOTPULIATEIILHOCTb.
XuMHYecKasi CBfI3b. OJIEKTPOHHAs NPUPOJA XMMHUYECKOW CBsI3U. Buibl
XUMHAYECKON CBSI3U. ATrperaTHble COCTOSIHHs BellecTBa. ['a3pl. 1'a30BbIE 3aKOHBI.
VYpaBuenue Kiaiinepona—MeHnneneeBa. 3akoH ABOrajpo. 3akoH OOBEMHBIX
oTHOMIEHUN. OTHOCHUTENBHAS TIOTHOCTH ra3oB. CpeaHsst MOIsIpHAsl Macca CMECH.
CtpoeHue TBepIbIX TEN: KPUCTAIUIMYECKHUE U aMOpP(HBIE BEILIECTBA.
JemoncTpamuu. 1. OOpa3ipl BEIMIECTB MOJEKYJISPHOTO W HEMOJICKYJSPHOTO
ctpoenus. 2. Bo3ronka noga. 3. Monenu mosiekyi. 4. Kpucraimnueckue peneTkH.
Cnoco0bl BbIPaKEeHUSI KOJHYECTBEHHOI0 COCTaBa PacTBOpPa: MaccoBasl JOJIS
PaCTBOPEHHOIO BEIIECTBA (npoueHTHas KOHIICHTpALUS), MOJISIpHas
KoHIleHTpalrusi. TutpoBanue. PacTBopeHue Kak (U3MKO-XUMUYECKHM MPOIIECC.
Kpucrammoruapars!.
Tema 2. Xumuveckne peakiuu
Knaccudukanuss XuMUYeCKUX peakiuil Mo pa3iudHbIM IMPU3HAKAM CpPAaBHEHUSI.
DHepreTuka XUMUYECKUX peakiui. TeruoBod »(h(eKT XUMHUYECKON peakiuu.
DHIOTEPMHUUYECKUE U IK30TEPMUUYECKUE pEAKIUU. TepMOXUMUYECKHE YpaBHEHHS.
Ternora oOpa3zoBanus BemecTBa. 3aKoH ['ecca u cienctBus u3 Hero. OOpaTUMbIC
peakunu. Xumuueckoe paBHoBecue. KoHcrtanta paBHOBecus. Ilpunnun Jle
[Tarenbe. CKOpOCTh XUMHYECKHX pEaKIUW, €€ 3aBUCUMOCTb OT Pa3JIMYHbBIX
dakTopoB. Peakinu B pacTBOpax 31eKTpoauToB. KauecTBeHHBIEC peakiini Ha HOHBI
B pacTBOope. KuCI0THO-OCHOBHBIE B3aMMOJIEUCTBHS B pacTBOpax. AM(POTEpHOCTD.
HNonnoe npousBeneHne BOAbl. 3aKOH pa3BeneHus OcTBaibAa. Peakuuu MOHHOTO



oomena. ['maponus comneit. [lonsitue o mpoTtonauTHueckoil Teopun bpencrena—
Jloypu. Ilonstme o Tteopuu Kuciaor u ocHoBaHuM Jlbtonca. IIpousBenenue
PaCTBOPUMOCTH.

OKHCIIUTENPHO-BOCCTAHOBUTENIbHBIE  peakuuu. HampaBiieHne OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pEAKUUNA. OIJEKTPOJIN3 PACIUIaBOB M BOJHBIX PAacTBOPOB
ANEKTPOJIUTOB (KHUCIOT, IIefoueid U cojiei). 3akoHbI 3JeKkTposnsa. [IpakTudexoe
MIPUMEHEHUE DIIEKTPOJIN3A.

JMeMoHcTpamuu. 1. DK30TepMUYECKUE U HHAOTEPMUYECKUE XUMUYECKUE PEAKIIUH.
2. TerioBbI€ SIBJCHUS MPU PACTBOPEHUU CEPHON KHCIOTHI U aMMHUAYHOMN CEUTPBHI.
3. 3aBUCHUMOCTb CKOPOCTM pEAaKIMH OT TMPHUPOABI BEUIECTB HA MpUMEpPE
B3aMMOJICHCTBUS PACTBOPOB PA3JIMYHBIX KHUCJIOT OJMHAKOBOW KOHIIEHTPALUU C
OJIMHAKOBBIMH KYCOYKaMu (TpaHyJiaMH) IIMHKA U OJIMHAKOBBIX KYCOYKOB pa3HBIX
MeTayuioB (MarHusi, IIMHKa, JKejie3a) C pacTBOPOM COJSTHOM KHUCHOTHL. 4.
B3auMopeiicTBue pacTBOPOB CEPHOM KUCIIOTHI C PACTBOpPAMH THOCYJIb(haTa HATpHUs
pa3IMYHON KOHIIEHTpAUUU U TeMIeparypsl. 5. OnpeneneHue KUCIOTHOCTA CPEIbI
Py TOMOITM UHAUKATOPOB. 6. Ddbdext Tunaang. 7. Obpa3oBaHre KOMIUIEKCHBIX
COEAMHEHUH MEPEXOIHBIX METAIIOB.

JlaGopaTopHble onbIThI. 1. Katanmutuueckoe pa3inokeHUE NEPOKCHIa BOJOPOIA.
Tema 3. Knaccupukauus 1 HOMEHK/JIATYPAa HEOPraHUYECKUX COeIMHEHNH
Baxueimme Kinacchbl HEOPTaHUYECKHMX BEHIECTB. JJIEMEHThl METaulbl U
HEMeETaJuIbl U UX nojoxxenue B [lepuonnueckoit cucreme. Kiaccudukanusa n
HOMEHKJIaTypa CJIOKHBIX HEOPraHWYECKUX COECAMHEHUN: OKCUAOB, THIPOKCHIIOB,
KHCJIOT M COJIed. ['eHeTudeckas CBfA3b MEXKAY KIacCaMHd HEOPraHUYECKHUX
coequHeHu. Maentudukanms HeOpraHM4ecKnx BeleCTB U MOHOB. KoMILIEeKCHBIE
coequHeHus. COCTaB KOMIUIEKCHOTO HOHA: KOMIUIEKCOOOpa30BaTelb, JIUTAH IbI.
Koopaunanuonnoe yucino. HomeHkiaTypa KOMIUIEKCHBIX COCIMHEHUN. 3HAUEHUE
KOMIUJIEKCHBIX coeuHeHUH. [IoHsTHE 0 KOOPAMHAIIMOHHOW XUMUHU.
JlabopatopHbie onbIThI. 1. [ToydeHune u cBONWCTBA KOMIUIEKCHBIX COSTUHEHUH.
Tema 4. HemeTasiibl

Booopoo. Tllonydenue, Qusnueckue W XUMHYECKHE CBOWCTBA. [ UapUabL
TomnuBHbIE d7eMeHThI. [ anocenvi. OOIIasl XapaKkTEPUCTUKA BJIEMEHTOB TJIABHOM
noarpynnsl VIl rpynnel.  ®Pusnueckue  CBOMCTBA  MPOCTBIX  BELIECTB.
3aKOHOMEpPHOCTM W3MEHEHMS OKHCIWTEIbHOM AaKTUBHOCTH TaJlOTEHOB B
COOTBETCTBUM C HX TOJIO)KEHMEM B Tmepuoauyeckod Tabnuue. [lopsimok
BBITECHEHUS TaJIOT€HOB M3 PAaCTBOPOB TraJloreHnJI0B. KauecTBEeHHBbIE peaklnyu Ha
rajOreHUA-UOoHbl. [IpUMEHEHHE TaJOreHOB W MX BAXHEUIIUX COCOUHECHUMU.
Dnemenmuvl noocpynnuvl Kuciopooa. OO0mIasi XapaKTepUCTHKA 3JIEMEHTOB TJIaBHOM
noarpynnel VI rpynmel. O30H kak okuciutenb. l[lepokcua Bogopoja Kak
OKHUCJIUTENb U BoccTaHOBUTEND. Cepa. PU3NUECKHE U XUMHUYECKUE CBOMCTBA CEPBI.
CepoBomopoa. Cynbhunel. Cepuuctsii Ta3z. CepHHUCTas KHUCIOTa W €€ COJH.
Cepublii  anrugpup. CepHas kuciaora. CBOWCTBA KOHILEHTPUPOBAHHOW W
pa3z0aBiieHHOM cepHOM KHUCIOThl. KauecTBeHHas! peakiys Ha CEpPHYIO KUCIIOTY U €€
coJiu. dnemenmul noozpynnel azoma. O0IIas XapaKTEPUCTUKA IIEMEHTOB IJTaBHON



noarpymnmnsl V rpynnbl. A30T U ero coenuHeHus. CTpOE€HHE MOJEKYJIbl a30Ta.
dusnueckne MW XMMHUYECKME CcBoMcTBa a3zora. llomydenme a3zora B
IPOMBIIIICHHOCTH H Jabopatopuu. Hutpuapl. AMMHaKk — €ro moJy4YeHUeE,
¢uznueckue u xummuueckue cBoiictBa. Comu amMmoHus. OKcuabl a3ota. A30THas
kucinota. dochop u ero coeauHeHus. Amnorpornus Qocdopa. XuMUUECKHE
cBoiictBa (dochopa. Dochun. Pochunsl. OprodochopHas u metadochopHas
KUCIIOThI U ux coiu. KadectBeHHass peakiusi Ha oprtodocdarel. [lodepynna
yenepooa. O01Iasi XxapakTepUCTHUKa 3JIEMEHTOB TJIaBHOM moAarpynmnsl 1V rpymisl.
VYrnepoa. Kapounpl. CuHTE3-Ta3 Kak OCHOBa COBPEMEHHOUW MPOMBIIICHHOCTH.
Oxcunpl yriepoaa. YrojpHas kKuciota U ee conu. Kpemuuii. brnacopoowsie
(unepmmuvie) eazvl. OOIAsA XapaKTEPUCTUKA 3JIEMEHTOB TiaBHOM nmoArpynmnsl VIII
rpynnbl. OCOOEHHOCTH XUMUYECKUX CBOMCTB. [IpumMeHeHne 6:1aropoiHbIX Ta30B.
HNemounctpanuu. 1. ['openne Bogopona. 2. [lomyyenue xmopa (ombIT B mpoOUpKe).
3. OxucnuTenbHbIE CBOWCTBAa pacTBopa Tumoxijoputa Hatpusi. 4. ONBITH C
OpomHuoil Bomou. 5. IlmaBnenue cepel. 6. ['opeHue cepbl B Kuciopone. 7.
B3aumopeiictBue xeneza c¢ cepoil. 8. I'openue cepoBomopona. 9. OcaxneHue
cynbduaoB. 10. CpoiictBa cepHuctoro raza. 11. JleficTBue KOHIEHTPHPOBAHHOM
CEpPHOM KHUCJIOTBHI Ha MeAb W caxapo3y. 12. PactBopenue ammuaka B Boze. 13.
OcHOBHBIE CBOMCTBa pacTBopa ammuaka. 14. KaranuTuueckoe OKHUCIECHHE
ammuaka. 15. Ilonyuenune okcuma azora (II) u ero okucinenue Ha Bo3gyxe. 16.
JelictBue a30THOM KUCIOTHI Ha Meab. 17. T'openue docdopa B xuciopome. 18.
[IpeBpamenne kpacHoro ¢ochopa B Oenblii W €ro cBedeHue B TemHOTe. 19.
B3anmopeiictBue dochoproro anruapunaa c¢ Bomor. 20. OOpasmpl rpadwura,
anMasa, kpemHus. 21. Topenume yrapHoro raza. 22. TymieHue TMIaMEHH
YTIEKHUCIBIM Ta3oM. 23. Paznoxenue mpamopa.

IIpakTuyeckas padora Ne 1. Pemienue sKcrepuMEHTaNbHBIX 3a37ad MO TEME
«l"aorensn»

IMpakTuyeckas padora Ne 2. PemieHue sKCrepUMEHTANbHBIX 3a/ad IO TEME
«XaJbKOTEHBI»

IIpakTuyeckas padora Ne 3. PemieHne SKCIepMMEHTAIBHBIX 33734 IO TEME
«OJEMEHTBI OATPYIIIBI A30Ta»

Tema 5. Metanibl

OO6mumii 0630p 271eMEHTOB — MeTauioB. CBOMCTBA MPOCTHIX BEIECTB-METAJIIIOB.
DNEKTPOXUMHUUECKHUI Psijl HANPSHKEHUH MeTaiioB. [l]enounvie memannwi. O0mas
XapaKTepUCTHKA 3JIEMEHTOB TIIaBHOM noarpymnmnsl [ rpynmnel. CBOCTBA MIETOYHBIX
MerawioB. llomydyenne menouHbiXx MeTamuioB. OKCHIBI M NMEPOKCUIBI HATPUS H
kanns. CoenuHenust HaTpusi W kKanus. Conu HaATpusi, Kalus, WX 3HAUYCHUE B
IPUPOAE M KU3HU YEJIOBEKA. bepunnuii, MazsHul, wjei0uHo3emMenbhble Memabl.
OOmasi  xapakTepuUCTHKa 3JEMEHTOB rjaBHOM monarpynnel |l rpynmsl.
AM@OTEpHOCTh OKCUIA U THApPOKcUIa Oeprius. MarHuil U KajublMid, UX 001as
XapaKTEpPUCTHKA HA OCHOBE MOJIOKeHHUs B llepumonnueckoil cucteme 3JI€eMEHTOB
. . MenpaeneeBa u crpoenusi atomoB. [lonyuenue, pusnyeckue U XuMHUYECKUE
CBOICTBA, MPUMEHEHNUE MarHus, Kajlblusgd U UX coeluHEeHHM. JKecTKOCTh BOJbI U



cnocoObl ee ycTpaHeHHs. Amomunui. PacnpocTpaHEHHOCT, B MPHUPOJE,
buszndeckue U Xxummudeckue cBoicTBa. [Ipumenenue amomunms. AMPOTEPHOCTH
okcuga ® ruapokcuma amomuHusa. Comm  amoMmuHUSA. Memainnvi noOOUHbIX
nooepynn. OOIass xapakTepucTuka Tmepexoanbix wmetamioB |—VIII rpynm.
OcoOEHHOCTH CTPOCHMSI aTOMOB NEPEXOAHbIX MeTamuioB. OOume ¢usnyeckue u
xumuueckue cBouctBa. [IpumeHenue metamnoB. Xpom. XMMHUYECKHE CBOWCTBA
xpoma. CoennHeHuss Xxpoma. M3MEHEHHE OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX U
KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHJIOB M THAPOKCHUIOB XpOMa C POCTOM CTEIECHH
okuciieHus. AmdoTepHbIe CBOWCTBA oOKcuaa W Tuapokcuaa xpoma (I1D).
Oxucnenue coneit xpoma (III) B xpomatel. B3aumubie nepexojsl XpomMaToB H
OUXpOMaToB. XpOMAaThl U JUXPOMAaThl KaK OKUCIUTENU. Mapzaney. XUMHYECKHE
cBorictBa Mapranmna. Okcupn wmapranna (V) kak okuciawrenb W KaTalumsarop.
[lepmanranatr kanwss Kak okuciautenb. Oxcun u ruapokcuy Mapranma  (11):
nonyueHue u cBoiictBa. CoenuHenus mapranna (III). Manranar (VI) kanus u
Manranat (V) kamusi, ux nonydeHue. /Kerezo. XUMHUYECKHE CBONCTBa >Xeye3a.
Coenunennst kene3a. (CpaBHEHHE KHUCIOTHO-OCHOBHBIX W OKHCJIMTEIBHO-
BOCCTAHOBUTEIBHBIX CBOMCTB ruspokcua xeneza(ll) u rugpoxcuna xenesza (I11).
Comu xene3a (II) u xene3a (I11). Meroasr nepeBona coseit xenesa (II) B comu
xene3a (III) u o6parno. IlomHoe pasznoxenue Bomon coserr xkenesa (III) co
C1a0bIMU JIBYXOCHOBHBIMHU KHCIIOTaMU. OKHUCIUTEIbHBIE CBONTBA COCAMHEHHI
xene3za (III). KauectBennpie peakmmu Ha woHbl kene3a (II) um (11). Meoe.
Xumuyeckue cBoiictBa. CoenvHeHuss Menu. [Junk. OU3NYECKUE U XUMUYECKHUE
cBOICTBAa. AM(OTEPHOCTHh OKCHA U THAPOKCH]IA IIMHKA. BaskHelie conu uHKa.
HNemoncTpamuu. 1. Komrekus metamwioB. 2. Kosiekiuss MuepalioB U pyid. 3.
Komneknuss «Kene3o m ero cmmasbl». 4. OkxpallMBaHUE IUIAMEHH COJISIMU
HIETTOYHBIX U IIEJOYHO3EMEIBHBIX METAILIOB. 5. B3auMoaelicTBre HaTpus C BOAOM.
6. BzaumonerncTBue kanbius ¢ Bogon. 7. Komiekima «Anromuaniny. 8. [lnaBienue
amomuHus. 9. BzaumoaeicTeue amoMuHus co menouybto. 10. Amomorepmus. 11.
B3auMogeiicTBue xpoma ¢ COJSIHOM KHCIOTOM ©0e€3 joctyma Bosayxa. 12.
Ocaxpaenne ruapokcunaa xpoma (I11) u okucnenne ero nepokcuiom Bojgoposa. 13.
Paznoxenue guxpomata ammoHus. 14. Pasznoxxenue mepokcuga BOAOPOJA IO
nercTBueM nauokcuaa wmapranna. 15. Ocaxaenuwe tuapokcuaa xkenesa (II) wu
OKHCJICHHE €T0 Ha BO3/IyXE€.

JlabGopaTopHbie onbIThl. 1. OkpalimBaHue IJIAMEHU COCAMHEHMUSIMU IIEIOUYHBIX
MeTauioB. 2. O3HaKOMJICHHME C MHHEpajlaMd W BaXXHEUIIMMH COCIUHCHUSIMH
LIEJTOYHBIX METAIIOB. 3. CBOMCTBA COENMHEHUN IIEIIOYHBIX METAILIOB. 4. OKpacka
MJIaMEHU COJISIMH IE€JI0YHO3EeMENIbHBIX MeTaioB. 14. CpolicTBa MarHusi U €ro
coenunennii. 15. CsoiictBa coenuHenuii kanbiimgd. 16. JKectkocts Bombl. 17.
CsorictBa amomunus. 18. CsoiictBa coenuHenud amoMuHus. 19. CsoiicTBa
coenquHenud xpoma. 20. CpoiicTBa Mapranina u ero coeauHeHui. 21. CpoiicTBa
keneza. 22. CBoiicTBa MeOu, €€ CIUIaBOB U coequHeHur. 23. CBOWCTBA LIMHKA U
€ro COCIMHECHUM.



IIpakTuyeckas padora Ne 4. PeuieHue 3KCIEpUMEHTANbHBIX 3aJad MO TEME
«MeTasuibl INIaBHBIX MOATPYIID.

IIpakTnyeckas padGora Ne 5. PemieHue SKCIEpUMEHTAIBHBIX 337ad IO TEME
«MeTtanibel TOOOYHBIX MOATPYII.

Tema 6. Xumu4eckasi TeXHOJIOT U

OCHOBHBIE MNPUHLHUIBI XUMHUYECKOW TexHonoruu. OOmue MpeACcTaBICHUS O
IPOMBIIUICHHBIX CIIOCO0AaX MOJIy4eHHs] XMMHYECKHX BemecTB. IIpon3BoacTBo
CEpHOM KHUCJIOTHl KOHTaKTHBIM CIocoOoM. Xumu3zM mnponecca. Cblppe I
IIPOU3BOJICTBA CEPHOM KHUCIIOTHI. TEXHOJIOTHYECKass cXeMa Ipolecca, IPOLECChl U
anmapatel. MexXaHW3M KaTaJIUTUYECKOro JedcTBUs okcuaa BaHaausa (V).
[IpousBoacTBO aMmuaka. XumusM Ipouecca. OnpeneneHue ONTHUMAIBHBIX
YCIOBHM TNPOBEICHUs peakuuu. [IpuHIMD LUPKYISIQUUM U €ro peanusanus B
TEXHOJIOTHYECKOU cxeMe. Meramnyprus. YepHas wMertamnyprud. lL[BeTHas
METaJULyprHUsl.

TemaTnueckoe mianupoBanue nmo xumum 10 kiace

Hazpanue pa3aciia

(Momyisl), TEMBI, XapakTepuCTUKa BUAOB JCATEILHOCTH
KOJINYECTBO YaCOB oOy4Jaromnmxcs
1. BBenenne (74) Paznmuuare npenmersl U3y4eHHUs OPraHUYeCKOW U

HEOpraHWYeCKOM  Xumuu.  PaznuuaTe  THUIBI
rubpuauzanun.  OCyIIecTBIATh  pacyeTbl 10
YCTaHOBJICHUIO  (OPMYJT  YIJIEBOJIOPOJOB  TIO
AJIEMEHTHOMY COCTaBy M IO aHAJIU3y IPOTYKTOB
cropanus.  Vcmomp3oBaTh  alTOPUTMBI  TIPH
pemeHur  3amad.  Has3eiBaTh ~ OpraHWYECKHE
COCIMHCHUS B COOTBETCTBHM C  IpaBUJIaMHU
HOMEHKJIaTypbl IUPAC wu  pamnumoHambHOMI
HOMEHKJIATYPhI. XapaKTepHU30BaTh BUIABI H30MEPHHU.
Knaccudumuposarts XUMUYECKHE PEaKIINH.
OOBSICHATH, TPOTEKAHUE XUMHYECKUX PEeaKIuil
MEXIy OpPraHMYECKUMHU BEIIECTBAMHU, HCIOIb3YS
3HaHMS 00 wux wMexanu3Mmax. [IporHosupoBath
BO3MOXKHOCTh TMPOTEKAHUS XUMHUYECKUX DPEaKIui
HAa OCHOBE 3HAHUN 00 DJIEKTPOHHOM CTPOEHHUU
BemiecTB.  CucremarusupoBatb W 00001IaTh
noyueHHble 3HaHUA. CocTaBisaTh 0000IIarOIINe
CXEMBI

2.¥YraeBoaopoast (224) MogenupoBaTh  TPOCTPAHCTBEHHOE  CTPOCHUE
M3YYEHHBIX  KJaccoB  BemecTB.  ONHUCHIBaThH
MIPOCTPAHCTBEHHYIO CTPYKTYPY U3Yy4aeMbIX
BemecTB. lccnenoBarb CBOMCTBA  HM3y4YaeMbIX
BemiecTB.  HaOmogaTe  A€MOHCTpUpyeMble U




CaMOCTOSITEeJIbHO TTPOBOIMMBIE OMBITHI. HabmronaTe
W OMNUCHIBAaTh XMUMHUYECKHUE PEAKIUM C TOMOIIBIO
sa3pika  xumud. CoOnrogaTe NpaBWiIa TEXHUKU
O0e3zomacHoctd. HaszpiBaTh  yriieBoJoOpoabl IO
MEKIYHAPOJIHOW U PAIMOHAIIBHOM HOMEHKJIATYpE.
Pa3znuyaTh TOHSTHS «U30MEP» UM «TOMOJIOTY.
XapakTepu3oBaTh CIIOCOOBI MOTyYCHUs, CBOMCTBA U
o0JacCTH  TPUMEHEHWsS  HM3y4aeMbIX  BEIIECTB.
OnbITHEIM ~ MYTEM  JOKa3bIBaTh  HEMpeACTbHBII
xapaktep yriieBoaopoaoB. O000mars 3HAHUS U
JIeTIaTh BBIBOJIBI O 3aKOHOMEPHOCTSIX H3MEHEHUU
CBOMCTB yTJIEBOJOPO/IOB B TOMOJIOTHUYECKUX PSIaX.
[IporHo3upoBaTh CBOMCTBA M3y4aE€MbIX BEIIECCTB Ha
OCHOBAaHMHU TEOPUU  XUMHUYECKOTO  CTPOCHHS
opranuyeckux coeauHeHuid A.M. bytineposa.
OnuceiBaTh TE€HETUYECKUE CBSI3U MEXKY
M3YYECHHBIMH KJIACCAaMH OPraHUYECKUX BEIIECTB.
OcyiecTBISATh BHYTPU- U MEKIIPEIMETHBIC CBSI3H.

3.KucJsiopoacoaep:kaime
opraHm4eckKue BellecTBa
(28 1)

MogenupoBaTh CTpPOCHHE M3yYaeMbIX BEIIECTB.
Paznuyats U3yYCHHBIC BU/IBI U30MEpUHN
OpraHMYecKuX BemecTB. HasbiBaTh 0HOATOMHBIE
COUPTHI 1O MEXIYHApOJHOW  HOMEHKIATYpE.
HccnenoBats CBONCTBA OJJHOATOMHBIX 151
MHOTOAaTOMHBIX ~ CHOUPTOB, ()€HOJa, CBOMCTBA
aNbJIETUI0OB, KapOOHOBBIX KucinoT. HalmonaTh
JEMOHCTPUPYEMbIE u CaMOCTOSITEJIHO
MPOBOJMMEBIE OMBITEL. HabnrogaTe M ONUCHIBATH
XUMHUYECKHe peakiuu. [IpoBOAUTH KaueCTBEHHbBIC
peakiMi Ha MHOTOATOMHBIE CIHPTHI U (PEHOJIBI.
Oxka3pIBaTh MEPBYIO TOMOIIb TPH OTPABJICHUSX,
OKOTaX ® JPYyrux TpaBMax, CBS3aHHBIX C
BEIIECTBAMH U JIADOPATOPHBIM 0OOPYIOBAHUEM.
O0oOmare 3HAaHUS W JAe€JIaTh  BBIBOOBI O
3aKOHOMEPHOCTSX U3MEHEHU CBOICTB
(GYHKIIMOHATBHBIX TPOU3BOAHBIX YTIIEBOAOPOIOB B
rOMOJIOTUYECKUX psigax. ONUChIBaTh TEHETHUECKHE
CBSI3U MEXIY W3YYCHHBIMH KJIacCaMu
OpTraHUYECKUX BEIIECTB. XapakTepu3oBaTth
CHocOObI  MOJy4YeHMs, CBOiicTBA ©  oOnactu
MPUMEHEHUsT M3y4aeMbIX BemecTB. [IpoBoauTh
KaueCTBEHHBIE peakuuu Ha aJbJICTUIBI,
kapOoHoBble  KucioThl. CoOnrogaTh  mpaBuiia
TeXHUKHU Oe3omacHoCTH. Vcmons30BaTh BHYTPHU- H




MEXIpeaMeTHbIe cBs3u. O000mare 3HaHUS U
JeflaTh ~ BBIBOJABI O  KJAcCaX  OPraHUYECKUX
coenuHenuid. Ilomp3oBaThess wuHBOpMaIen U3
JPYTUX HMCTOYHUKOB [IJIA IIOJTOTOBKH KPATKUX
coobmieHuil. '0TOBUTH Mpe3eHTaIuH 110 TEME

4. A3oTrconep:xaniue OOBSICHATH JJIEKTPOHHOE  CTPOCHHE  MOJIEKYII
coequHeHus (7 4) aMHHOB. XapaKTEpU30BATh BAKHEHUIINE CBOMCTBA
aMuHOB. OMNUCHIBaTh T€HETHYECKHUE CBA3H MEXKIY
U3YYCHHBIMH KJIacCaMHU OpPTraHMYECKHX BEIIECTB.
HabGmtonate u  onMchIBaTh  JIEMOHCTPUPYEMBIE
onbITel. Habmronate M ONUCHIBaTH XUMHUYECKHE
peakuuu. XapakTepu3oBaTh CBOWCTBA,
OMOJIOTMYECKYI0 pPOJIb M 00JACTH IPUMEHEHUs
U3y4aeMbIX BEILLECTB.

S.BbicokoMoJieKyasipHbIe | Paznmnyath ooOmue MMOHSTHSL XUMMHU
coequHenus (4 4) BBICOKOMOJIEKYJISIPHBIX COCIMHEHHUU: «MOHOMEDPY,
(TIOJIUMEP», «CTPYKTYPHOE 3BEHO», «CTENEHb
MTOJIUMEPU3ALTUN Y, «CpenHss MOJICKYJIsIpHAs
Macca», «IMOJIMMEPU3ALUSL», «IIOJTUKOHICHCALU.
XapakTepu3oBaTh CBOMCTBaA M3YYEHHBIX
BBICOKOMOJIEKYJISIPHBIX COCJIMHCHMUI u
MOJIUMEPHBIX ~ MAaTEpUAJIOB HA HUX  OCHOBE.
OnucpIBaTh CIIOCOOBI TOJYYEHUS] U TNPUMEHEHUE
W3YYEHHBIX BBICOKOMOJICKYJISIPHBIX COCAUHEHUM U
MOJJMMEPHBIX MaTEPUAIIOB HA X OCHOBE.

TemaTuueckoe muIaHupoBanue no xumuu 11 kiaace

Ha3Banue paszaena | XapakTepucTrUKa BUJIOB NEATENIbHOCTH
(Mofyst), TEMBI, | 00yUYaIOIINXCSI

KOJINYECTBO YacOB

1. BemectBo (124) OnepupoBaTh NOHATUSIMH «XUMHUYECKHUI SJIEMEHT,

«aToM», «MOJICKYJIa», «BEIIECTBOY», «(puzmueckoe
Teno». M300paxarh 3MeKTPOHHbBIE KOH(pUTypauuu
aTOMOB W HOHOB rpaduuecku U B  BHUJIE
AIEKTPOHHON (OPMYJIbI, YKa3blBaTh BaJICHTHbBIC
31eKTpOHbI. CpaBHUBATH AIEKTPOHBI, HAXOASAIINUECS
Ha pa3HbIX YPOBHSX, 1O (opMe, DHEPIruHu.
XapakTepu30oBaTh BaJICHTHBIC BO3MO>KHOCTH
aTOMOB XHMMHYECKHX 3JIeMeHTOB. Ilpencka3niBaTh
CBOMCTBA 3aJJaHHOTO 3JICMEHTA M €ro COCAMHCHMH,
OCHOBbIBasicb Ha IlepumogmyeckoM 3akOHE |
M3BECTHBIX  CBOMCTBAaxX  IIPOCTHIX  BEILECTB.
OOBSCHITHL 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB




AJIIEMEHTOB, TPOCTHIX BELIECTB, BHICIIUX OKCHJIOB U
THAPOKCUJIOB B Tpynmax ©  mepuojax.
KnaccuduimpoBath TUIBI XUMUYECKOH CBSI3U U
OOBSACHATh UX MexaHu3Mbl. [lpeackas3biBaTh THI
XUMUYECKON  CBs3M, 3Has  GOpMyly  WIH
¢uznmyeckue cBoiicTBa BemectBa.  OOBSACHSITH
MeXaHU3Mbl O00pa3zoBaHusi CBA3U. OCYIIECTBIATH
pacyeThbl, HCIOJb3Yys Ta30Bble 3aKOHBI. Pemarthb
pacueTHble 3a/laud  C MOPUMEHCHHEM TOHSATUM
«pPacTBOPUMOCTBY», «KOHIICHTpAIUsi PaCTBOPOBY.
Hcnonb30BaTh aaropuTMbl IPU PEILICHUH 3a]1a4.

2. XuMHuyecKkne peaxkiun
(134)

KnaccupunupoBaTe XMMHUYECKHE pPEAKIUH 110
Pa3InYHBIM IIPU3HAaKaM CpPaBHEHMS.
XapakTepu3oBaTh TEIJIOBbIE AP(HEKTHl XUMUYECKUX
peakuuii. O000ImaTh MOHATUSA «IK30TEPMHUUECKAs
peakuus, «QHJIOTEpMHUYECKas peakuus.
OnwuceiBaTh TEPMOXUMHUYECKUE peaKkuuu.
XapakTepu3oBaTh CKOPOCTh XUMUYECKOU PEAKLIUH.
OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu oT Pa3JIMYHBIX (bakTopoB.
@opMynMpOBaTh 3aKOH JCMCTBYIOIIMX  Macc.
HaGnrogath #  onuchIBaTh  JAEMOHCTPUPYEMBIE
OTIBITBHL. XapaxkTepu3oBaTh XUMHUYECKOE
paBHOBECHE. CpaBHUBATH oOpaTtumMbie 151
HeoOpatumble peakuuu. OOBSICHATH 3aBUCHMOCTD
IIOJIOKEHUs] ~ XUMHUYECKOr0  PaBHOBECUA  OT

pasnu4HBIX  (HaKTOPOB. XapakTepu3oBaTh
AIEKTPOJIU3 Kak OKHCIIUTENIbHO-
BOCCTAHOBUTEIbHBIN poIiecc. OOBsICHATH

MPOIIECChI,  IMPOTEKAIOIUE TPH  DJICKTPOJIH3E
pacijlaBOB M PacTBOPOB.  XapaKTepHU30BaTh
YCIIOBHSI TIPOTEKaHUS PpEaKIMid B  pacTBOpax
AIIEKTPOJUTOB 110 KOHIa. HabGmromaTh 1 OMUCHIBaThH
XUMHUYECKHE OTBITHI C TIOMOIIBIO POTHOTO SI3bIKA U
s3bIKa XUMHH. Jlemath BBIBOJBI IO pe3yJbTaTaM
MIPOBEICHHBIX XUMHUYECKHX OIIBITOB.
XapakTepru3oBaTh OKHCIIUTEIIbHO-
BOCCTAaHOBHUTEIbHBIC PEaKIIMU KaK IIPOIECCHI, TIPH
KOTOPBIX U3MEHSIOTCS CTETICHU OKHCJICHUS aTOMOB.
CocraBisaTh ypaBHEHUS OKHCIIUTEIIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIMH C ITOMOIIBI0O METO/a
aneKkTpoHHOrO Oamanca. QOOBSICHATH  BIHMSHUC
cpeabl Ha TIPOTYKTHI OKHCIIUTEIIbHO-




BOCCTAHOBUTCJIbHBIX peaKHI/Iﬁ

3. Knaccupuxanus
HOMEHKJIaTypa
HEOPraHU4YeCKUX
coeUHEeHMH (2 1)

KnaccudummpoBats HeopraHU4eCKHUe BEIIECTBA 110
pa3HbiM Tpu3HakaMm. ONUCHIBATh TE€HETUYECKUE

CBSI3U MEXTY U3y4YE€HHBIMU KJIaccaMH
HEOPraHUYECKUX BELIECTB. OnepupoBatb
HOHSATUAMH «KOMILIEKCOOOpa30BaTelby, «JIUTaH Iy,
«KOOPAVHAILIMOHHOE YUCIIOY, «BHYTPECHHSS
KOOPJIMHALIMOHHAs chepay, «BHEIHSSA

KoopauHanuoHHas cdepay. Kmaccudunmposats u
Ha3bIBaTh KOMIUICKCHBIE coeauHeHus. HaOmromaTh
JTEMOHCTPUPYEMBIC u CaMOCTOSITEJIBHO
MPOBOJMMEBIE OMBITEI. HabmrogaTh W ONMUCHIBATH
XUMHUYECKHE PEaKIMU C IMOMOIIBI0 POJHOTO S3BIKA
U si3bIKa XUMUU. [lenaTh BBIBOJBI MO pe3yjIbTaTaM
MIPOBEICHHBIX XUMUYECKHUX OTBITOB.

4. Hemetaanl (20 )

[IporHo3upoBath CBOMCTBA BOJAOPOJA H  €r0
COCAVMHEHUN Ha OCHOBE 3HaHUW O Ilepuoanueckom
3aKOHe. XapaKTepu30BaTh HAXOXKJICHUE B IIPUPOJE,
CBOMCTBa, OHWOJOTHYECKYI0 poOJib U  00JacTu
MpPUMEHEHUsT BOJOpoAa. XapakTepu3oBaTh 00IIHe
ceorictea anementoB VI, VI, V, IV rpynmns
riaBHoM moAarpynmbl. OOBICHATH 3aBUCHUMOCTH
CBOWMCTB BEIIECTB OT HX COCTaBa W CTPOCHHS.
O0oOmare 3HaHUS W  JAeJIaTh  BBIBOOBI O
3aKOHOMEPHOCTAX W3MEHEHUU CBOMCTB TaJIOTCHOB,
XaJbKOT€HOB, JJIEMEHTOB MOATPYIIIBI a30Ta U
yriieposa. [Iporno3upoBatb CBOICTBA
HEU3YUYEHHBIX JJIEMEHTOB M HMX COCIMHEHHN Ha
OoCHOBe 3HaHuM o0 llepmognueckoM 3akoHe.
OOBSICHATH B3aMMOCBSI3M MEX]y HAXOXJICHHEM B
MIPUPOJIC, CBOMCTBAMM, OHOJIOTHYECKOW POIBI0 U
o0NacTsIMU TMPUMEHEHUS H3Yy4aeMbIX BEIIECTB.
XapakTepu3oBaTh ~ CHOCOOBI  TOJY4YEHUS U
BAXHEUILIME CBOMCTBA  HM3y4aeMbIX  BEILECTB.
UccnenoBath CBOWCTBA HM3Y4Ya€MbIX  BEIIECTB.
NnentuduuupoBartsb VOHBI c MMOMOIIIBIO
KaueCTBEHHBIX peakiuii. Habmonats U onuchiBaTh
CaMOCTOSITEJIbHO MPOBOAUMBIEC OMBITHI C MOMOIIBIO
poaHOro s3blka W s3bika xumuu. CoOmroaaTh
npaBuia M NOpuUeMbl 0Oe30macHo  paboTbl ¢
XUMUYECKUMU  BEIIECTBAMM M JJa0OPaTOPHBIM
obopynoBanueM. CoCTaBIsATh CpaBHUTEIbHBIE U
obOobmaromume cxembl. [IpoBoauTh pacueTsl 10




XUMUYECKUM (opMysaM U YPAaBHEHMSIM PEAKIIMM.
OcylecTBIATh MO3HABATEIbHYIO pPEQIICKCHUI0 B
OTHOUIIEHUU COOCTBEHHBIX OCTHXKEHUM B MpoIlecce
penieHust yueOHBIX U MO3HABaTEIbHBIX 3a/1ay.

5. Metanisl (17 1) XapakTepuszoBaTh OOIIME CBOWCTBA METAJUIOB
[VIABHBIX M MOOOYHBIX MOArpymil. OOBACHATH
3aBUCUMOCTh CBOWCTB METAJUIOB OT CTPOCHMUSI.
OO6oOmiaTe 3HAHWSI W JeJaTh  BBIBOJBI O
3aKOHOMEPHOCTAX HM3MEHEHHU CBOWCTB METAJLJIOB.
OOBSCHITh B3aUMOCBSI3M MEXKAY HAXOXICHUEM B
NPUPOAE, CBOWCTBAMH, OMOJIOTMYECKOW POJIBIO U
o0JacTsIMA TPUMEHEHUS H3y4aeMbIX BEIIECTB.
XapakTepu3oBaTh BAKHEHUIIINE XAMUYECKUE
cBoMcTBa coeauHeHui MeTauioB. (CoCTaBisSITh
YpaBHEHUS PEakiivii, C TOMOIIbIO KOTOPHIX MOKHO
OCYIIIECTBUTh IICTIOUYKH IIPEBpAICHUM BEIIECTB.
XapakTepu3oBaTh CIIOCOOBI MOJIYUCHUS METAJIJIOB 1
UX  BaXHEMINMX  coeauHeHuu. lccinenoBarthb
CBOMCTBa H3y4yaeMbIXx BemecTB. HaOmomare u
OTHUCHIBATh CAMOCTOSTEIBHO MPOBOJAUMBIE OIBITHI C
MOMOIIIBIO POJIHOTO SI3bIKa M fA3bIKAa XHMUHU.
ColOmroath TmpaBwiia W OpUEMBl  0e30MacHOM
paboThl €  XUMUYECKMMHU  BEHIECTBAMU U
71a00paTOPHBIM 000PYIOBAaHUEM.

6. Xumnueckas Cucrematu3upoBaTh OOIIME HAYYHbIE HPHHIIUIIBI
TexHoJiorusi (4 1) Hay4YHOH OpraHu3alMH XUMHUYECKOTO
IIPOU3BOJICTBA. XapakTepu3oBaTh IIPOLECC

MPOM3BOJCTBA  CEPHOM  KHUCJIOThI, aMMHaKa.
OnuceiBaTh  KaXIyl  CTaAUI0  IPOM3BOJICTBA.
OOBSCHITL YCJIOBUSL TPOBEACHUS XUMHUYECKUX
peaKkiui, JIeKAIUX B OCHOBE TOJIyYEHHUs CEpHOMU
KHACIOTHI M ammuaka. OINHCBIBATh XWUMHYECKHE
peaKUnu, JIeKAIMEe B OCHOBE MOJYYEHUS] CEPHOMU
KUCJIOTBI U1 aMMHakKa C HCHOJIb30BAHUEM POJHOTO
S3bIKa M s3bIKa XUMHH. OOBACHATHL CIOCOOBI
3allUThl OKPYXKAIIIEH Ccpelbl W 4YeJOBEeKa OT
MIPOMBINIJICHHBIX ~ 3arps3HeHuit. HaOmogate u
OMUCHIBATH IEMOHCTPUPYEMBIE MAaTEpPUATIBI.

Kpurepuu oueHKH npeIMeTHBIX pPe3yJbTaTOB 00y4aloUUXCs 10 KypCY

Ornenka o00pa3oBaTENbHBIX JOCTHXKEHUN OOYy4YalolUXCsl OCYILECTBISETCS B
COOTBETCTBUM C IIOJIOKEHHEM O TEKyLIEM KOHTPOJIE YCIEBAEMOCTH H



npoMeKyTouHO artectanuu ydammuxcss MAOY «Muxenepusiii muueid HI'TY».
Pe3ynpTaToM NpOBEpKH YUEOHBIX JOCTHKEHUN OOYyYaroIUXCs SBISETCA OTMETKA.
[Ipu ompeneneHud YypOBHS IOCTIDKCHHHA OOydYaromuxcsi 0co00e¢ BHHUMAaHHE
oOparaercs Ha:

— XUMHYECKYK) TPaMOTHOCTb, JIOTUYHOCTh M JOKAa3aTEIbHOCTb W3JI0KEHUS
Marepuajia NpH OTBETE€ Ha IIOCTABJICHHBIM BOIPOC WM PELICHUH PACUETHOU
3a/1a4y;

— TOYHOCTh M 11€JIeCO00PA3HOCTh UCIOIb30BAHUS XUMUYECKONW TEPMUHOJIOTHH U
HOMEHKJIATYPHI;

— CaMOCTOSITENIbHOCTh M OCO3HAHHOCTh OTBETAa OOYYAIOIIETOCs, €ro PEeueBYIO
TPAMOTHOCTb.

YCTHBIN 0TBET

Ommemka «5» CTaBUTCS, €ClId 00yJarouics:

— JEMOHCTpPUPYET ITyOOKOe, BCECTOPOHHEE 3HAHWE M MOHMMAaHHUE U3y4aeMoro
Marepuajia, a TaKXe€ CYIIHOCTH pacCMAaTPUBAEMbIX TEPMHHOB, TOHSITHUH,
3aKOHOMEPHOCTEU, TEOPUI;

— 000CHOBaHHO, 0€30IIMO0YHO M JIOTMYECKH CBS3aHHO H3JIaraeT Marepual,
UCIIONIb3Ysl YETKHE W OJIHO3HAYHBIE (POPMYIUPOBKU, NPUHATYIO XUMUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIHUKY;

— CTPOUT CaMOCTOSITEIbHBIN, TOJHBIA U MPAaBUIbHBINA OTBET, ONMUPAsICh HA paHEe
M3YUYEHHBI MaTepHal,

— (QopMyNIHpYEeT TOYHBIE ONPEAEICHUS] TEPMHUHOB U JAET HAYYHOE TOJKOBAHHE
OCHOBHBIX MOHATHI, 3aKOHOB;

— TIOATBEPXKAACT TEOPETUYECKUE BBICKA3BIBAHMS NpPUMEPAMH; — MpHU
HEOOXOJMMOCTH, B 3aBUCHMOCTH OT YCJIOBHS y4eOHOM 3aJadd, OMHUpAETCA Ha
pe3ynbTaThl HAOMIOACHUI U OIBITOB;

— JienaeT 000CHOBaHHbBIE BBIBOIbI,

— TMOKa3bIBaeT CHOPMHUPOBAHHOCTh MPEIMETHBIX W YHHBEPCAIBHBIX YYEOHBIX
JEUCTBUN, CAMOCTOATEILHO MPUMEHSIET UX MPU PACCMOTPEHUHU y4eOHOM 3a1a4H;
— JIEMOHCTPUPYET YMEHUE UCIIO0JIb30BaTh Ilepuonyeckyro cucteMy XUuMUYECKUX
3JIEMEHTOB, TaOJMIy PaCTBOPUMOCTU KHUCIJIOT, COJI€l U OCHOBAaHUN B BOJE, Pl
aKTUBHOCTU METAJUIOB IPU PEIlICHNU y4eOHOM 3a1auH;

— BBIENSAET CYIIECTBEHHbIC MPU3HAKK BELIECTB, XUMHUYECKUX pEAKIUN U
SBJICHUM, COMPOBOXKJAIOIIUX HX; JEMOHCTPUPYET [OHUMAaHHE OCHOBHBIX
NPUYUHHO-CJIEICTBEHHBIX B3aUMOCBSI3€d MEXAY H3y4aeMbIMU SIBIICHUAMH;, —
TBOPUECKU TNepepadaThIBaeT TEKCT, aJanTUPYsS €ro MoJl KOHKPETHYIO YYEOHYIO
3ajavy;

— yMeeT mnpeoOpa3oBbIBaTh MNPEIMETHYI0 HH(QOpPMALMI0 M3 OJHOTO BHUJA B
JIpyTOH;

— YCTaHaBJIMBAET MEXIIPEAMETHBIC U BHYTPUIIPEAMETHBIE CBSI3U;

— MPUMEHSIET MOJTyYCHHBIC 3HAHUS B HE3HAKOMOW yu4eOHOUM CUTYyaInu;
—AapryMEHTHPOBAHHO OTCTAaWBAa€T CBOK TOYKY 3pEHHs, Jejas aHajlus,
dbopmynupyst 0000IICHHS 1 BBIBOIHI,



— JOIycKaeT He 0oyiee OJHOTO HEA0YETA, KOTOPHIM JIETKO HCIPABISAET IO
TpeOOBAHUIO YUUTEJIS;

— pemraeT 3agavy 6e3 oumooK;

— OTBEYAaET Ha JOMOIHUTEIbHbIE BOIIPOCHI YUUTENS, OJJHOKIACCHUKOB, y4acCTBYS B
JTMaJIore WM MOJIUIIOTE.

Ommemxka «4» CTaBUTCS, €CIIA 00yJIarOIITUICS:

— JIEMOHCTPUPYET 3HAHKE U3YYEHHOTO MPEMETHOTO MaTepuarna;

— yMEET CaMOCTOSITEIbHO BBIICNATh OCHOBHBIE TIIOJOKEHHS B H3y4aeMOM

MaTepHaie;

— JIOTWUYECKH CBSI3HO M IMIOCJIENOBATEIBbHO H3JaraeT MaTepuayl, IpH 3TOM

JOMYUIEHHBIE MPOIYCKH BOCIOJHSET IYTEM OTBETOB HAa HABOJSIIHME BOIPOCHI
YUUTENS WU IPYTUX 00YyJarommxcs;

— CTPOUT CaMOCTOSITENIbHBIN, ITOJHBIN U MPABUJIbHBII OTBET, IPU 3TOM JOMYCKAET

HE3HAUUTEIbHbIE OITMOKU U HETOYETHI;

— (dopMynupyeT ompeneiaeHus] NOHITUH M TEPMUHOB, BBIBOJBI U 0000IIEHUS,
JoIycKasi HeOOJIbIINEe HETOYHOCTH MTPH UCTIOIB30BAHUM HAYYHOU TEPMUHOJIOTHH;
— MOATBEPKIAET TEOPETUUECKHUE BHICKA3bIBAHUS IPUMEPAMH;

— 00001aeT MaTepuan, HCHOJIb3Yysl PEe3yJbTaThl HAOJIOJEHUNH M OIBITOB;, —
bopMyIHpyET BHIBOJIBI;

— B OCHOBHOM II0Ka3bIBa€T C(HOPMUPOBAHHOCTh MPEIMETHBIX M YHUBEPCAIbHBIX
y4eOHBIX JEHCTBUI;

— JEMOHCTPUPYET B OCHOBHOM C(OPMUPOBAHHOE YMEHHE HCIOJIb30BaTh

[lepponnyeckyro cHCTEMY XUMHUYECKHX 3JIEMEHTOB, Tabmuiy PactBopumocTH
KHUCJIOT, COJIEM M OCHOBAHWMM B BOJE, PAJ aKTMBHOCTH MeETaJUIOB NpU PEIICHUH
y4eOHOM 3aauu;

— YCTaHABIMBAECT NPUYUHHO-CJIEICTBEHHBIE CBA3M TOJBKO C IOMOLIBIO

HABOSIIMX BOIIPOCOB CO CTOPOHBI YUUTENS WIH IPYTUX 00yUaIOIIUXCS;

— MPUMEHSIET MOJYyYEHHbIE 3HAHUSA Ha MPAKTUKE B HOBOW CHUTYyallMH, JOIYCKas

HETOYHOCTH B COJAEPKaHUN XUMUYECKOTO0 MaTepHaia;

- IpU pEUIeHUH 33a7aud JIOMYyCKaeT OMIMOKH, CYIIECTBEHHO HE BIHAIOIIME HA
pe3ynbTar;

— JIOMYCKaeT OJIHYy HerpyOyro OomMOKYy WIK He 0oJiee ABYX HEAOUYETOB, KOTOPbIC

MOKET HMCIPABUTh CAMOCTOSITEIBHO MO TPEOOBAHUIO YUHUTEINS, NMPU €ro MOMOIIU
WJIU TIOMOUIH JIPYTUX O00YYarOIINXCS;

— OCO3HAHHO U MPAaBUJILHO OTBEYAET HA JOMOJIHUTENIbHbBIE U HABOASIINE BOIPOCHI
YUUTENS WM APYTUX O0yUarOIIHUXCA.

Ommemxa «3» CTaBUTCS, €CITU 00yYaIOLTHICS:

— HUMeEeT NpoOesibl B yCBOEHUU TPOrpaMMHOT0 MaTepHalia, He BIUSIOIINE Ha
JanbHeillIee yCBOEHUE COIepKaHUS;

— W3j1araet Matepuai parMeHTapHoO, HE COOTIOAas JIOTHKY;

— JIOTyCKaeT OIIMOKM M HETOYHOCTH B HCIOJB30BAaHUU XHMHUYECKOU
TEPMUHOJIOTUH ¥ CUMBOJIMKHU, (OPMYITUPOBKAX OMPEIeICHNN TOHITHI, TEPMUHOB,;



— HE KCIOJIb3YEeT B KaYECTBE JOKA3aTEIbCTBA BHIBOJIBI U 0000IIEHNUS, C/ICTaHHbIe
Ha OCHOBE HaOIIOJIEHUH, OBITOB WJIM JAOMYCKAET OIIMOKHU MPU UX TPAKTOBKE;

— MMeeT XUMHUYECKHe MpeICcTaBleHus, chopMupoBaHHBIE HA OBITOBOM YPOBHE;

— TOKa3blBa€T  HEJOCTATOYHYIO  C(POPMUPOBAHHOCTh  MPEIMETHBIX U
YHUBEPCAIbHBIX YUEOHBIX JCHCTBUM;

— wucnoas3yeT llepuomuyeckyio cucTeMy XHUMHYECKUX DJIEMEHTOB, TaOJIHUIly
PacTBOPUMOCTHU KHUCJIOT, COJIe U OCHOBaHUH B BOJE, PsAJl aKTUBHOCTH METAJIJIOB Ha
HEJI0OCTATOYHOM JIsl IEMOHCTPAIIMK TEOPETUUECKUX MOJI0KEHUN OTBETA YPOBHE;
— HE YMEeT yCTaHaBJINBATh NPUUYUHHO-CJICICTBEHHBIE CBSI3U;

JIOMyCKaeT OIUOKHA B POPMYJTMPOBAHUH BBIBOJIOB M 00OOIIICHMIA;

— cJ1a00 apryMEHTUPYET BbICKA3bIBAHUS;

— HWCTBITHIBAET 3aTPYJHEHUS B HCIOJIH30BAHMM TEOPETHUECKUX 3HAHUM,
HEOOXOUMBIX JIJISl pEeUICHHs] MPAaKTUYECKUX 3a/1a4;

— JIOMYCKaeT OJHY-ABE TpyOble OUIMOKH; — HEMOJHO OTBEYAeT HAa HABOMSIIUE
BOTPOCHI YUUTEINS UK IPYTHX 00yUarOIIUXCsl.

Ommemxka «2» CTaBUTCSI, €CIIA 00YYaOIIHICS:

— HE YCBOWJI U HE pPaCKpbUl OCHOBHOE cojepkaHue (0oJjiee TMOJOBUHBI)
U3YYEHHOTO MaTepuaa;

— HE BJIAJICET HAyYHOU TEPMHUHOJIOTUEH, HE 3HAET XUMUUYECKYI0 CUMBOJIUKY; —
He c(hopMynupoBa BEIBOJBI U HE cjiean 0000IIeHMS;

— He uMeeT CGHOPMHUPOBAHHBIX MPEIMETHBIX W YHHUBEPCAIBHBIX YUEeOHBIX
JICUCTBUM;

— JIOTycKaeT 0ojee MBYX IpyObIX OMIMOOK, KOTOPBIE HE MOXET HCIPABUTH Jaxe
IpU TOMOIIM YYUTENSd WU JAPYTUX OOy4arolMxcs B MpoIecce OOCYXIACHUS
OTBETA.

IIucsmennas padora

[Tpumeuanue: Mo MpeIMETHOMY COAEpPKAaHUIO TpeOOBaHMs K MUCbMEHHOHN paboTe
COOTBETCTBYIOT TPEOOBAaHUSIM K YCTHOMY OTBETY.

Ommemxka «5» CTaBUTCS, €CIIA 00yJYaroUUCs:

— BBINIOJIHUII pabOTy MOJHOCTHIO;

— JIOIYCTHJI He 00Jiee OJHOTO HEeJOUETA.

Ommemxka «4» CTaBUTCS, €CIIU 00yJarOITUICS:

— BBINOJIHWI PabOTy MOTHOCTHIO;

— JIONyCTUJ He Oosiee OHON HErpyOoil OMMOKU W OJHOTO HEAo4eTa WM He
0oJiee IBYX HEAOUETOB.

Ommemxka «3» CTaBUTCS, €CIIA 00yJarOITUICS:

— BBINOJIHWI HE MEHEEe MOJIOBUHBI OT MOJIHOTO 00bEMa paboTHI;

— JOMyCTHJI HEe 0oJiee OBYX TPyObIX OIMMOOK WM YETHIPEX-TIATH HEAOYETOB.
Ommemxa «2» CTaBUTCS, €CIIM O0yUaIOLIUICS:

— BBINOJIHWI MEHEE MOJIOBUHBI OT MOJIHOTO 00bEMA paboThI;

— JIOMYCTHJI KOJIMYECTBO OLIMOOK U (UJIM) HEOYETOB, MPEBBIIIAIOIICE HOPMY IS
BBICTABIICHUSI OTMETKHU «3».

IIpakTnueckas padora



[Tpumeuanue: Mo NpeaMETHOMY COACPKAHUIO TPEOOBAHUS K MPAKTUYECKOM padoTe
COOTBETCTBYIOT TPEOOBAHUSIM K YCTHOMY OTBETY.

Ommemxka «35» CTaBUTCS, €CIIA 00yJIarOIITUICS:

— BBINIOJIHWJ paboOTy B MOJHOM O00OBEME HA OCHOBE MPEIOKEHHOTO aJropuTMa
NEesTEeIbHOCTH;

— BuageeT C(HOPMHUPOBAHHBIMU  HABBIKAMH  pabOThl €  XUMHUYECKUM
000pyZI0BaHUEM U peaKTUBaMU, COOJI0/IaeT paBuiia 0€30MaCHOCTH;

— MPOJIEMOHCTPUPOBAJ BJIaJICHUE TEOPETUUYECKUMHU 3HAHUSIMHU, HEOOXOJAUMBIMU
JUTSL TOCTHOKEHUST 00pa30BaTEIbHOIO PE3yJIbTaTa;

— aKKypaTHO 0(OPMHUII Pe3yJIbTaThl pa0OTHI.

Ommemxka «4» CTaBUTCS, €CIIA 00yJIarOIITUIACS:

— BBIMOJIHWI paboTy B MOJHOM O00BEME HAa OCHOBE MPEAJIOKEHHOTO alroOpuTMa
NEeSATEIbHOCTH;

— BJIAJIEET B OCHOBHOM C()OPMHUPOBAHHBIMUA HaBBIKAMU PAOOTHI C XMMUYECKHM
000pyI0BaHUEM U PEaKTUBAMH, COOJIIO/IaeT MpaBuia 0€301aCHOCTH;

— MPOJAEMOHCTPUPOBAJl BIAJCHUE TEOPETUYECKUMHU 3HAHUAMH, HEOOXOIUMBIMU
JUISL TOCTHXKEHUSI 00pa30BaTEIbHOTO pe3ysbTara; — JOIYCTHJI HETOYHOCTU WM
HEOPEKHOCTh B O(DOPMIICHUH PE3yIbTaTOB PAOOTHI.

Ommemxka «3» CTAaBUTCSI, €CIIM 00yUYarOITUNCS:

— BBINOJHWI pabOTy C MOMOIIbIO NMOCTOSHHBIX YKa3aHUN YUYMTENS WIN JPYTrux
oOyyJarommxcs;

— BJI3JICET HEIOCTATOYHO CPOPMHUPOBAHHBIMU HaBBIKAMHU PabOThl C XUMHUYECKUM
000pyI0BaHUEM U PEaKTUBAMH, COOJIIO/IaeT MpaBuia 0€301aCHOCTH;

— MPOJEMOHCTPUPOBAJ 3HAHHWE TEOPETUYECKOr0 MaTepuaja, HO HUMEI
3aTpyIHEHHS B IPAKTUYECKOM €ro MPUMEHEHHH;

Ommemka «2» CTaBUTCS, €CIIM 00yYarOLUHCS:

— oo MeHee 50% ot 00béMa paboThI;

— HE uMeeT C(POPMUPOBAHHBIX HABBIKOB pa0OThI ¢ XUMHUYECKUM 00OPYI0BaHUEM
U peaKkTHUBaMHU, HE COOJII0IaeT MpaBuiia 0€30MacHOCTH;

— HE€ BJIaJICET TEOPETUUECKUMU 3HAHUSMU, HEOOXOAUMBIMH Il IPOBEICHUS
paboTHI.

TecroBble 3agaHus

[Ikana nepeBoaa B NATUOAIBHYIO CUCTEMY OLIEHKU

Ommemxka «5» ctaButcs 3a BoinonHeHue 90-100% paboThi.

Ommemxka «4» ctaButcs 3a BbinonHeHue 70-89 % paOoThl.

Ommemxka «3» craButcs 3a BoimosHeHne 50-69%.

Ommemxka «2» craBuTCs 3a BbinoyiHeHue Menee 50%.







