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1. mecrto U Hemu Juctumnunel B Ctpyktype Onon

Jucoummaa «obOmas Xumus» OtHocutes K bazosoit Uactm bioka 1 Omom Ilo
Cnemmansroctd 30.05.02 Menununckas buodusuka, Ssnsercs O6s3arenshHoit st OcBoeHus
Crynentamu Ha IlepBom 'ony O6yuenus B 1 Cemectpe.

JuctunnuHa «oOmas Xumus» basupyercs Ha 3nanusx, [Tomydyennsix Ctynentamu Ilpu
N3yuennn Xumun B Cpeanent kone. dns YeBoenus ducummmuasl Ctynent Jomken Bragets
Xumnueckorr Tepmunonorueit; Ilomnmmars Cwmbicn Xumunueckux @Popmyn U Cumsonos,
NnpnexcoB U Koapdunmento B Xumunueckux Ypasuenusix Peakuuit; Mmers [IpencraBienus
O6 OcnoBubix Krnaccax Heoprannyeckux Coenunenuii; Ilonumars Pasnuune Mexny
Xummueckumu W Owmsnmyeckumu  Snennss Mwu; HWwmetrs IlpencraBnenne OO0 AToMmHO-
MonexynsapaoMm Yuennun; Umers HaBeiku Pemenus Ipocreitimnx PacuetHsix 3anau.

Heabto OcBoenusi Jucummiunbl «od0masa Xumusa» SAsasercs Teoperuveckas U
Ipaktuyeckas IloaroroBka CrymentoB Ilo OcHoBHbIM (PyHaameHTadbHbIM) Pa3znenam
Oo6meit Xumun C Yuerom Cospemennbix Tenaenumnii Pazpurusa Xumunuyeckoii Hayku, Uro
Ob0ecneuynBaer Pemenne  Boimycknukom 3anau  Bbynymei  IIpodeccuonaiabHoM
JlesATeJIbHOCTH.

2. Ilnanupyemsbie Pesyabrarbl OOyuenuss Ilo /Iucumnumne, CoorHecenHbie C
IInanupyembimu  Pesyabratamm  OcBoennss  OOpasoBarenbHoii  IIporpammsl
(KomnereHuusimu BoInyCKHUKOB)

®opmupyemsbie Komnerenuuu IInanupyemsbie PesynbraTrsl O0yuenus Ilo
Jucouniaunne (Moay/io), Xapakrepusywiuue ITanbl
®opmupoBanns Komnerenuuii

Onk-5 - 'omosrnocmov K 3 (Onk-5) 3uatb OcHoBHble MHMctounuku Ilo
Hcnonvzosanuro Ocnosnvix Qusuxo- | llpnodperenno HoBbix 3Hannit I ®opmupoBanuio
Xumuyeckux, Mamemamuueckux 1 | Cy:xknenuit B O6mactu Xumuu.

Hnvix EcmecmeeHHOHayYHbIX Y (Onk-5) VYmerbp MHcnoasn3zoBats IloJsioxkenus
Honamuii 1 Memoooe Ilpu CoorBercrByromux Teopuii Jlna OunenuBanusa U
Pewenuu Ilpogeccuonanvhvix Anammsza Paznnunbix Hayuneix IIpooaem B O6aactu
3aoau Xumum.

B (Onk-5) Baaners HaBbikamu Ananusa Tekcros Ilo
(Hauyanpueiit Otan @opmupoBanusi) | Hayunbim  Ilpodnemam B OOmactm  Xummuwu,
HUcnons3ys CoBpemennbie OoOpa3oBarenbHbie U
Nudopmanuonnbie TexHoa0rnu.

3. Crpykrypa U Copepxanue Jucuunaunbl (MoayJis)

O6bvem Jlucummmunbl (Moayns) CoctaBisiet 4 3adetnsie Equnuier, Beero 144 Yaca, U3
Koropsix 62 Yaca CocraBnser KonraktHas Pa6ora OOGyuatomierocs C Ilpenonasarenem (30
YacoB Jlexuuit, 30 Yacos JlaGoparopusix 3anstuii, 2 Yaca Meponpusarus IlpomexyTounoit
Atrectanun), 82 Yaca Cocraiser CamocrosarensHas Pabora O6yuaromerocs (B . T.Y. Bkitouas
36 Yacos —noarorosku K Dk3ameny).

Conepxxanue JuciumiInHbl

HanmenoBanue U Kpatkoe B Tom Yncie

Conepxanne PaznenioB U Tem
JAucuuniaunsl (Moayis),

KonrTakTHas PaGora
(Pa6ora Bo B3zaumopeiicteuu C
IIpenonaBaresiem),
Yacel, 3 Hux

(Yacob1)Bcero
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Tema 1 18 4 6 10 8
AtomHO-MonekynspHas Teopus
Tema 2 18 6 6 12 6
Crpoenune Atoma
Tema 3 6 4 4 2
[lepuonnueckuii 3akon U
[lepnoanueckas Cucrema
OnementoB J.M.Menaeneena
Tema 4 22 6 8 14 6
Xumnueckas Cssizb. CTpoeHue
Monexkyi
Komnoksuym Ilo Temam 1-4 8 2 2 6
Tema 5 16 4 6 10 6
Xumusi S-D1eMeHTOB
Tema 6 8 4 4 4
Xumus P-DnemenToB
Tema 7 4 2 2 2
O6mas Xapakrepuctuka D-
OnemenToB. KoMriiekcHbie
CoenquHeHUs
Komnoksuywm ITo Temam 5-7 8 2 2 6
B TY. Texymmit Kontpoas 2
IIpomexyrounas Arrecrauus B ®opme Ox3amena
Hroro 144 62 82

Texymuit Kontpons VYcneBaemoctu Peanmusyercs B Pamkax Jlaboparopusix 3anstuii 1
IIposenenust Konnoxsuymos. Ilpomexxytounas Atrecranus Ocymectisiercss Ha Dx3amene.

3.1. Cooeporcanue /Jucyuniunot

Tema 1. BBenenune. AtomHo-Mogekyasipaas Teopus.

[Ipeamer Xumunu. 3Hauenue Xumuu. Ponp Xumuum B buonorun. Ilonstue O Bemectse.
ATtoMHO-

Monexynsapuass Teopusi: Beenenue B Hcropuro. Pabotsl JlomoHocoBa, JlaByasbe, JlambToHa.

[Ipocteie U Crnoxueie BemecTsa.

dusznuyeckne UM Xumunueckue IBaeHus.
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[Toustue O6 Atome. AtomHass Enunnna Maccel. OtHocutenbHas AtomHast Macca. Ilonsitue O
XumuyeckoM Onemenrte. M3orombl. [lonstue O Monekyne. OtHocurenbHass MonekymsipHas
Macca. Monexymsipuple W CrpykrypHele @opmynbl. MonekynsapHas W Kpucramimueckas
Amnorporinu. Monbs. Monsippas  Macca. Crexuomerpuyeckue 3aKoHbl XUMHH: 3aKOH
Coxpanenus Maccol, 3akoH IlocrosHcTtBa CocrtaBa, 3akoH KparHpix OTHomeHH, 3akoH
OxBuBaieHTOB. IloHATHe OKBHBajeHTa, OKBHBaJICHTHOM Macchel. Pacuer DOkBHBaJIeHTHO
Maccst IIpoctoro M Cnoxknoro BemiectBa. DxBuBaneHTHbIi O0beM. ["a30Bbie 3aKOHBI: 3aKOH
[Napumaneueix [aBnenuit lansrona, 3akon [Ipocteix O6vemHbIX OTHOLIEHMH, 3aKOH ABOraapo
N Cnencteus U3 Hero. Monsipasiit O6wem ['aza. OtHocutensHas [InotHocts OgHoro 'aza Ilo
Hpyromy. YpaBHenuss MenneneeBa-Kianeiipona, Ban-/lep-Baansca. Ycranosnenue @opmysbl
Bemectsa Ilo IIpouentHoMy CocraBy. [IpaBuno drononra U I1tu.

Tema 2. Ctpoenne Atoma.

Beenenne B Hcropuro Bompoca. Passutue Ilpencrasnennii O Crpoenun Atoma. Mopenu
Crpoenust Atoma (Tomcona, Pesepdopma). OnexrpomarHutHeie Bomnbl. XapakTepucTHKH
OnextpomarHuTHeIX Bomu: Jlnuna, Ammiutyna, Yactora, BonnoBoe Ymucno. KBaHTOBaHHBINM
Xapakrep OHeprernueckux I3menenmii. YpaBHenue Ilmanka. Atomuble CnektTpsl. CHekTp
AtomapHoro Bogopoma. VYpaBuenme PunGepra. Ilnanerapnas Mogens Atoma bopa.
Kopnyckynapuo-Bonnosoi [dyanusm. YpaBHenue Jle bpoitns. [Ipunuun Heonpenenennoctu
I'eiizenbepra. KBantoBo-Mexanuueckoe IlIpencrasnenne O Crpoenun Atoma. BomHoBas
Oyukuus ([Houstue). KBantosbie Uucna. Aromusie Opouranu. I'panuunsie [ToBepxnoctu S-, P-,
D-Op6uraneii. Y3nossie [ToBepxnoctu. MHOrosnekTpoHHble ATombl. @akTopsl, Baustomme Ha
OHepruro  MHoroanekTpoHHbIX AtTomoB. [Ipunmuner M IlocnenoBaTenbHOCTh 3anOJHEHUS
OnekrponHslx OOomnouek: [lpunumn Ilaymu, Munumym Dueprum (IIpaBuno KiieukoBckoro),
[TpaBuno I'yuna. Dnexrponnsie [lacmopra AtomoB. 3amonmaenne Ob6onouex Y Dmementos I, 11,
III, IV Ilepuonos.

Tema 3. Ilepuoauyecknii 3akon U lepuoanyeckas Cucrema daementon JI.U.Menneneena.
ITonbITKN Cucremaruzanuu DJIEMEHTOB. OTtkpbiTHE IIepuonuyeckoro 3aKkoHa
AN .MenneneeBbiMm. Ctpykrypa Ilepuoanueckoit Cucremsl. I[lpuumna Ilepuogumueckoro
N3menenus CpoiictB DnemenToB. OcobeHHoCcTH DnneKTpoHHOro CTpoeHuss ATOMOB DJIEMEHTOB
I'maBabix U TloGounwix Iloarpymm. S-, P-, D-, F-Dnementsl. CoiictBa CBOOOIHBIX ATOMOB:
Oneprus U [lorenunan Monnszanuu, Cpoxacteo K Onexrpony, Pannyc Aroma U Ileprnoguunocts
Nx N3meHeHunii.

Tema 4. Xumnyeckas Cpsasb. Ctpoenne MoJeKyJL.

Ucrtopust Bompoca. [puunasl O6pazoBanust Xumuueckor CBs3u. OCHOBHBIE XapaKTEPUCTUKH
Xumnueckor Cmszu: DHeprusi, nuna, Banentusiii Yron, [omsprocts CBsizu. DddexkTuBHbIN
3apsa AtomoB. [JunonsHbiii MomeHT CBsasu. JunonbHbelii MoMeHT MHOTOaTOMHOM MoOJNEKybl.
[Tonstue O6 DnexrpoorpuniatrensHoct ATtomoB. [llkanma [lomunra. M3menenue Bemuuun
Onekrpoorpunarensnocteit [lo Ilepuwomam U I'pynmam. Crenens OKucieHUs DJIEMEHTOB.
Pacuer Crenenn Oxucnenus. BanentHocTe Xumundeckux OnemMeHTOB. Paznuunblie TpakToBKH
[Tonstus BanentHoctn B CoBpemennoin Xumun. Meron Banentnsix Cssszeil. OcHOBHbIE
[Tonoxenust Metona Banentusix Casizeil. Mexanusmbl O6pa3zoBanus O6mux DnekTpoHHbIX lap
KoBanenTtHoit Cpsizu. JloHopHo-AknentopHas Cpsizb. BanmentHsle Bo3moxkHOCTH D1€MEHTOB.
Opmunapnas 1 Kpatueie CBszu. O6pazoBanue (- U (-Cesizeit. [ubpumuzanus Ao: Sp, Sp2, Sp3,
Sp3d, Sp3d2. T'eometpust Monexyn Bef2, Bf3, Ch4, Nh3, H2o, Pcl5, Scl6. MuoromnesTpoBbie
Cesi3u. Crpoenne Monekyn Hno3, O3, So2, So3. Ilpenmymectsa 11 Henocratkm Metona
Banentnsix Csszeil. Meron Monekymnsipabix Opoutaneit. OcHoBHble [lonoxenuss Meroga Mo.
CesspiBaromme M Pazpeixasitonmme Mo. (- U (-Mo. Dnepreruueckue Jluarpammbel Mo.
I'omoatomubeie Monekynbl OnementoB I U I Ilepuonos. uamarautaeie M [lapamarauTHbIe
Monexynbl. I'erepoatomubsie Monekynsl Co I No. CpaBrenne Meronos Bc I Mo. Wonnas
Ces3b. Mexann3m O6pazoBanusi Monnoit Ceszu. 3aBucuMocts MexxnonHoro BzanmmoneiicTBus
Ot Paccrosaus Mexny Wonamu. VYpaBHenue boprHa. OcobenHoctu Honnoi  CasizH.
Merammueckas Caa3p. MexmonekynsapHoe Bzaumonenctsue. Cunbel  Ban-/lep-Baansca.
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Ouepruss MexwmonekymsipHoro Bzaumoneiicteuss B CpaBHenun C DHeprueit XuMHUUYECKOTO
BzaumoneiictBua. Opuentaumonnoe, Munykunumonnoe W JlucniepcuonHoe BizammoneiicTBue.
@axtopsl, Omnpenenstone OHepruro MexmMonekyisipHoro Bzanmoneiicteus. Bonopoanas
Cs3b. IIpupoma Bomopomnoit Csizu. Mex- W Buyrpumonexkynsapuas Bopopoanas CBs3b.
Oneprus Bonoponnoit Ceszu. 3aBucumocts @usnueckux CsoiictB Bemects C MonekynsapHoi
Crpykrypoit Ot Xapakrepa Mexmonekynspaoro Bsaumopeiicteus (Temneparypa Kunenwus,
[TnaBnenus, Teroter @a3oBbix [lepexonos).

Tema S. Xumusg S-DjieMeHTOB.

Ocob6ennoctu Crtpoenust ArtomoB. CnocoOHocte K OOpaszoBanuio Xumuyeckux Caszeil.
Xapakrep U3menenust CoiictB B ['pynimax. Bomopon. [Tonoxenne Onementa B [lepuoauyeckoit
Cucreme. M3oronsl Bomopona. ®@uznueckne M Xumuueckue CpoiictBa. BzaumopeiictBue C
Meranmnamu U Hemerammamu. Twapunel. OcHoBuble W Kucnotaeie I'mopunsl. CreneHb
Oxucnenust Aroma. Haxoxxnenue B Ilpupone. Bona. Pons Boasl B buonornueckux Ilponeccax.
Memounsie UM IllenounoszemenpHbie Metamipl. Puznueckue W Xumuueckne CRoiicTBa.
Ornomenne K Boge, Kucmoram, Hemerammam. M3menenne Xumuuyeckoil AKTHBHOCTH B
I'pynmax. Oxcugsl U [lepokenast MeramioB. Comu. Xnopunasl Hatpus M Kanus. KapOonatsi.
Oxcun U I'mapoxeun Kanpims. XKectkocts Boast U Crioco6s1 Ee Yerpanenus. buonorndeckue
Oynknun Kamusa Y Harpus, Kanenusa M Marnus B J)Kusom Opranusme.

Tema 6. Xumus P-J1emeHTOB.

O6mmit O630p. OcoberHoctn InexTpoHHOro CTpoeHus AtomoB. Baxkneitmme XanbKOreHBI
( Kucnopog U Cepa. Kucnopon. Crpoenne Atoma M Ero OcHoBHble XapaKTEpHUCTHKH.
Haxoxnenne B [lpupone, @usnueckne 1 Xumunueckne CsoiictBa, [lonmydyenue. buonornueckas
Ponb Kucnopona. @usnueckue CpoiictBa Kucnopona. Xummuueckue CpoiictBa. Cioco6HocTh K
Oxucnennro. OOpazoBanue OxcumoB. OOmas Xapakrtepuctuka OxcumoB. (OCHOBHEIE,
Amoporepusie, Kucnorasie Oxcuasl. 3akoHomepHoe M3menenue CpoiictB B Ilepumomax U
I'pynmax. O6paszoBanune Hannepokcua (O2() U Tlepoxcun (0O22() Uonos. Hanmepokcuast U
Ilepokcuasl Meramnos. Ilepokcun Bomopona. CsolictBa, IloBenenne B Bomnbix PactBopax.
OxucnurensHbie 1 BoccranoBurenbubie CBoiictBa. [Ipumenenune B Texnuke, beity, Mennunne.
Ponp Ilepoxcuna Bomopona B JXusbeix Cucremax. O3oH. Ctpoenune Monekynbl. dusnueckue
CgoiictBa. O6pazoBanue O3ona B Paznuunbix [Ipoueccax. 3amurnas Pons O3ona B Ilpupone.
OxucnurenpHast AKTUBHOCTh O30Ha. O30HHIBL.

Cepa. Crpoenune Atoma, OcHoBHble Xapakrepuctuku. Pacnpocrtpanenne B Ilpupoge.
AnnorponHsle Moaudukanuu. Pusndeckue CpoiictBa. Coemumnenuss Cepbl Co CreneHbio
Oxwucnenus (2. CepoBomopoa. CorictBa. Cymbduast U I'mapocynbsduasl. BoccTanoBUTEIBHBIE
CroiictBa Cynbdpun-Mona. Coemunenuss Cepel Co Crenenbto Oxucnenus +4. IIpoGrema
VYrunmmzauun So2 U3 Atmocdeprl. Cepuuctas Kucnora. Cymsputet U T'mapocynbdutsl.
Coennnenus Cepsl Co Crenenbto Oxucnenus +6. Ctpoenne Monekynbsl So3. ®@usnueckue U
Xumnueckue CpoiictBa. Cepnas Kucnora. Cynsdarel U ['mapocynbdarsr.

Asor. Ctpoenune Atoma, OcHoBHble XapakrtepucTuku. Bosmoknele CreneHu OKuUCIIEHUS.
Monekymsipabii - A30T. Ilomyuenne. @Dusnueckne W Xumunueckume CpoiictBa. Hutpumbl
OnemenroB. Ammuak. Bsaumopelicteue C Bomoir M Kucnoramu. Oxcuasl Asora. A3oTHas
Kucnora N Ee Comu. BzaumopetictBue Aszotnoit Kucnoter Pasznuunoit Konnentpammu C
Mertannamu. Comu AzotHoit Kucnorer I Ux Ilpumenenune. Hurparsr Ammonus, Kamus U
Harpus. Kpyrosopor Asora B IIpupone. buoxumuueckas Ponp Asora.

®ocgop. Crpoenue Atoma, OcHoBHble XapakTepHUCTUKU. AJutoTponHble Moaudukauu
®ochopa. Dochunpr. Dochun. Comun Dochonms. Tamorenuasr Dochopa. Docdopucras
Kucnora. ®ocdatsr. [Ipumenenue Coneit @ocdopusix Kuciot. buonornueckas Pois @ocdopa.
lNanorensl. O6muit O630p. DnexktponHas Kondurypauus AromoB. Haxoxaenue B Ilpupone.
Xnop. ®@uznueckne M Xumnueckue CpoiictBa. Ilomyuenue. Consnas Kucnora U Ee Counn.
Baxneiimme Coennnaenuns Xinopa. buoxumunyeckas Pons ['anoreHos.

VYmepon. Haxoxnenue B Ilpupome. Amnorpomus Ymepona. Oxcuiasl Ymiepona. YroibHas
Kucnora 1 Ee Conu. Ponie Ymiepoga B Oprannueckoit XuMuu.




Tema 7. O6mas Xapakrepuctuka D-DuementoB. Kommiekcnbie CoelnHeHus.

O6mmit  O630p D-DnementoB. Ocobennoctn Crpoenust  DnekTpoHHOW — OOOIOUKH.
Koopaunarmmonnast Teopus Bepuepa. ImaBnas W IloGounas Banentnoctu. Ilpupoma Cun
Kommiekcoobpazoanus. Jlurana, KommiekcoobpaszoBarens, Koopaunammonnoe Ywuco.
Karuonnsie, AHuonusle, DnekrpoHelTpanbHble KommiekcHsie Coenunenus. Homenknatypa
Kommnekcubix Coeaunennii. @akropsl, Baustomme Ha CpoiictBa KommuiekcHbix CoelMHEHUH.
Jlurange:  Mono-, bu-, Ilommaenranthele. Xematabie Kommekcable CoenpiHEHMHS.
VerorunBocth Kommekcublx  Coemmaenmii.  Pomp  Kommiexkcubix  CoemmHennii B
buonornueckux [Iponeccax. I'emornooun. Xnopodusmi. buomeramist 1 buonuranasr.

3.2. Jlabopamopuwvii Ilpakmuxym

Ne Homep Pazoena JJucyuniutol Haumenosanue Jlabopamoproii Pabomul

1 1 PactBopEI

2 2 Onpenenenue [lokazarens [Ipenomnenust

3 4 Omnpenenenne Temneparyp Kunenus U IlnaBnenus
4 5 Mertoapt Ounctku Bemects

4. Oopa3oBateabHble TexHonornu

B CootBerctBun C PaGoueir Ilporpammoit W Temaruueckum Ilnmanom WM3ydenune
Juctummuasl  [Ipoxomur B Bunme Aymutopnoit M1 Camocrtostenshoit Paboter CryneHTOB.
VYuebnsiii [Ipouecc B Aymutopun OcymectBisercs B @opme Jlekuuonnsix M JlaboparopHbix
3aHsATHi.

ITpenycmotpens! Jlekuuu-Busyanuzauuun C IlpoGnemusiM M3noxkennem OcHOBHBIX Tem
Kypca, Koropeie Bxogst B Pabouyio IIporpammy (IlpeacraBnenst B Tabmune «comepikaHue
Hucuunnuns»). Ha JlaGoparopusix 3anstusx Beinonsstorcs Temaruueckue JlaGopatopHble
Pa6ote1, Ha Koropsix OtpabartsiBatorcsi HaBbiku CunTteza M @usnko-XuMudeckoro AHaiamsa
[Tonyuyaembix CoeMHEHUN.

Pexomennyembie O6pazoBarenbubie Texnonoruu: PelitunroBas Texnomnorus, TexHomorus
Wnterpatusnoro,  IlpoGnemHoro,  MuHoBaumoHHoro,  JInuHocTHO-OpHEHTHPOBAHHOTO,
HuddepenuupoBannoro, ManusuayansHoro, PassuBaromero O6yuenns U ['ymanucTmueckoro
O6pazoBanus. He Menee 30% Jlekuwmii byner Yutareca C Mcnonb3oBanneM MynbTUMEIHITHBIX
CpenctB O0yueHusl.

5. Yueono-Metomnueckoe Odecneuenne CamocrositesbHoi PaboTel O0yuaromuxcs

CamoctostenbHasd Pabora Crynenros Bxmrouaet Paboty B YuransHoMm 3ane bubnuoreku,
B Yuebnsix Kabunerax (JIaboparopusax) U B Homamuux Yenosusx, C Hoctynom K Pecypcam
Wnrepuer s [onroroBku K Yernomy Onpocy, KontponsueiM Paboram U Tectam, A Takxe
Odopmnenne Hayunsix PucynkoB B Anp6ome Kak Otuera Ilo CoorerctByromum Temam
JlaboparopHbix Pabor.

Otuetsl Ilo JlaGoparopusiM PabGoram IlpencraBmstor CobGoit Otuetnsiif [Jokyment O
Pabore Crynmenrta B Teuenme Cemectpa. Hammume OrtyeroB, 3autenHbsix [IpemonmaBarenem,
Benymero JlaGoparopusie 3anstus, fABmsercas Heobxomumbeim YcnoBuem Jlomycka K Cmaue
Ox3amena [lo Iucuumune. 3to Taxxke Oqun U3 DddextuBubix Metonos Iloznanus, Tak Kak
Nmenno B Ilponecce Hamumcanus Otuera Crynenr [JleransHo M BaymumBo AHanusupyet
[Tonmyuennsie B Xone Breimonnenuss JlaGoparopuoit PaOGoter Pesymbratel, IIpoBoaut
KauectBennsiit I KonmnuectBennsiii Ananuz, @opmymupyer BoiBog O Ilponenannoit Pabore,




Uro CmocoOctByet Jlyumemy YcBoenuto Marepuana, PazpuBaer Y CrynentoB Buumanue U
HaOmromarenpHOCTb.

K ®opmam Tekymiero Konrpons Ycnepaemoctr Jucimniannel OTHOcHTCS Cleyoniee:

® Vcrusiii Omnpoc

e KomnokBuym Ilo Temam Paznenos 1-4

e KomiokBuym Ilo Temam Paznenos 5-7

¢ [Iposepka OtueroB [1o Temam JlabopaTopHbIX 3aHATHIT

OcnoBy [lna CamocrostensHorr [lomroroBkn CrynentoB CocrtaBisger  YueOHO-
Meromnueckue [TocooOus:
3aiiueB C.JI. PactBopbr: Ilpaxtuxym. ( Hwkuauii Hosropoa: Hipkeroponackuii

I'ocynusepcurer, 2012. (27 C.;

KombimoBa H.A., 3aitnes C.JI. Metomsr
[Tepexpucrannusanus. YuebHo-MeTtoanueckoe
Huxeroponckuit 'ocynusepcurer, 2014. (14 c.;

KombumoBa H.A., 3aiine C.JI. Mertogst Ouunctku Bemects: Ileperonka. YueOHo-
Meromuueckoe [locobue. ( Huxuanit HoBropon: Hukeropoackuii I'ocynuBepcurert, 2014. (11 c.

Ounctkn BemectB: @unbrpoBanue U
ITocoOue. ( Huxanit Hosropon:

Bomnpocsr K Yernomy Onpocy U Komnoksuymam Ilpencrasnens: B [IpuBenenubsix Briie
VYuyebno-Meroanueckux I[TocoOusx.

[Tpomexxyrounast Atrectamusi [lo Utoram OcBoenust Jucuurmunel [Ipoxonutr B ®@opme
DK3aMeHa.

6. ®onn Ouenounnix Cpeacrs luas Ilpomexyrounoin Arrecranum Ilo Iucummimnne,
Bxiarouarommii:

6.1 Ilepeuenr Komnerenuuii Boinycknukos OopaszoBarenbHoii Ilporpammbl C Ykazanuem
PesyabraTtoB O0Oyuenus (3nanmii, YMenuii, Baagennii), Xapakrepusywomux Jtansl Ux
®opmupoanus, Onucanue Ilokaszareneii U Kpurepues OunennBanusa KommnereHuui
Ha Pazmmunbix Jranax Ux PopmupoBanusi, B Koropbix YuacrByer lucuunimna
«o0mas Xumusn», [lpusenenst B Tabaune

Onk-5 - I'oroBHOCTD Hcnoan3oBaTh OcHOBBI DOu3uko-XNMHYECKHUX,
Marematuyeckux U Uubix EcrecrBenHoHayyHbix Ilonsituit 1 Mertonos Ilpu Pemenun

IIpodeccuonanbubix 3agaqy

WNHukaropsl Kputepun Onenusanust (Jleckpuntopsl)
KomMmmerenmu «IIIIOXO» HEYHOBIIE | «YHOBIETBOP | «XOPOIIOY» «OYeHb OTIIMYHO» | «IIPEBOCXOJ
TBOPHUTEIb UTEITHHO Xoporo» HO»
HO»
3HaThb: OTtcyTcTBUE Hamuawne 3Hanue 3HaHue 3Hanue 3HaHue 3HaHme
OCHOBHBIE 3HaHul I'pyOBIX OCHOBHOTO OCHOBHOTIO OCHOBHOTO OcHOBHOTO OCHOBHOTIO
DUIHKO- Marepuana | Ommbok B | Marepuana | Marepuamom | Marepnana | Marepuana "
Xnmuueckne, OCHOBHOM C Psagom C Panom C Bbe3 Ommboxk | JlomoaHuTen
Marepuan Herpy0p1x 3aMeTHBIX Hesnauuten n BHOI'O
Maremarueckn e Omnbox ITorpemnocr BHBIMHU Ilorpemnoct | Marepuana
e U Uubie eit IMorpeniHocT et be3 Oumbok
EcrectBenHOHay SIMH u
ynble [lonsiTus IMorpemrHocT
M Mertoapbl, eil
Heo0xonnmebie
Ipu Pemenun
podeccuonann
HBIX 3agau




YmMmern: ITonnoe OTtcyTcTBH Ymenue Ymenue Ymenue Ymenue be3 Ymenue B
IIpumeHATH OtcyrctBue | e Ymenus | llpumensts | [lpumensats | Ilpumensats Omunbok CogepIieHcT
Pazauunble Ymenus IIpumenst | Paznuunbie Paznuunsie Paznuuneie | IlpumeHsTh BE
Duzuko- [IpumensTs b ®uzuko- Puzuko- Dusnko- Paznuuneie [Ipumensts
Xumuueckne, Paznuunble | Pasmuunbie | Xumuyeckn | XuMuueckd | XUMHYECKH duzuko- Paznuunbie
MaremaTnuecku duzuko- duzuko- e, e, e, XuMUYEeCKH duzuko-
e n Hnble | Xumndecku | Xumudeck | Maremarnde | Marematude | Marematude e, XuMHu4eckue
EcrecTBeHHOHAY e, ue, ckue U ckue U ckue U Maremaruue R
yHble [IlonsTusi | Maremarnue | Maremaru Unbie Hubie Nusie ckue U Marematuue
n MeTtoapbl, ckue 1 yeckue U EctectBenn | EctectBenn | EcrtecTBeHH Wupie ckue 1
Heo0xonumbie HNuble Wuble OHay4HbIE OHAy4yHbIE OHay4HbIe EcrecTBenH Wnble
IOpu  Pewmenum | EcrectBenH | EcrtectBen | Ilonstus U IlonsTa 1 Honstus 1 oHayuHble | EcrecTBeHHO
Ipodeccuonann OHay4HbIE HOHAay4YHBI Mertoapl, Mertonpl, Meroapl, [Monstust 1 Hay4yHbIE
HBIX 3agau TlousTus U e [lonstus | Heobxomum Heob6xomum Heob6xomum Mertopi, TToustusa U
Merozpt, n bie [Ipu bie [Ipu bie [Ipu HeoOxomum Merogpl,
Heo0xomum MeTtompl, Pemienun Pemenun Pemenun bie [Ipu Heo0xomum
pie [Ipu Heobxomu | IIpodeccuo | Ilpodeccuo | Ilpodeccno Pemenun pie [Ipu
Pemenun Mmele [Ipu HaJIbHBIX HaJIbHBIX HaJIBHBIX Ipodeccro Pemenun
IIpodeccuon | Pemennn 3amau [Ipn 3amau [Ipu 3amau C HAITBHBIX IIpodeccron
AITBHBIX [podeccu Hammarm Hammann Heb6ompmmm 3amaq AIBHBIX
3anau oHanbHbIX | CymectBeHH | Hesnauuren u 3anau
3amau pIx Omubok bHBIX Henmoueramu
Omunbok
Baagers: ITomnoe OtcyTCcTBH Hannuue Ilocpencree | JlocraTtouHO Xopolee Bcecroponn
Hagbsikamu OtcyrcrBrue | e HaBpikoB | MuHHMaIbH HHOE ¢ Brmagenmne Bnanenune ee Bnanenue
PazIuuHBIX HasrwikoB Pazmuuner | w1x HaBeikoB Bnanenue Haprikamn HaBrikamu Hawikamu
dUznKo- X ®uznko- | Pa3mumyHbIx HaBrikamu PazaugnpIx PazmuanpIx PazauunbIx
XIMHYECKHX, XHAMUYECK duszuko- PaznmyHBIX duszuko- dusnko- duszuko-
MareMaTHYeCKUX X, XuMHYECKH Dusuxo- Xumuuecku | XuMudeckd | XHMUYECKHU
u UHBIX Maremaru X, XuMUYECKH X, X, X,
EcrecTBeHHOHAYY yeckux 1 | Marematude X, Marematuue | Maremarnue | Maremarude
HBIX MertoaoB HupIx ckux U Marematuue ckux U ckux U ckux U
TIpu Pemenun EcrectBen Hapix ckux U Habix Hapix Habrx
IIpodeccuoHanbH HOHayuHbl | EcrecTBeHH HnpIx EcrectBenn | EcrtectBenn | EctecTBeHHO
BIX 3124 x Metonos OHay4YHBIX EcrectBenn OHay4YHBIX OHAyYHBIX Hay4YHbIX
IIpu Mertonos OHAyYHBIX Mertonos Mertonos Mertonos
Pemennu IIpu Meronos IIpu IIpu IIpu
[podeccu Pemenun [Ipu Pemenun Pemenuu Pemenun
oHaipHbIX | IIpodeccuo Penrenuu IIpodeccuo | ITIpodeccuo | Ipodeccron
3amau HaJbHBIX Ipodeccuo HaJIbHBIX HaJIbHBIX aJbHBIX
3amau HaJBHBIX 3amau 3amau 3amau
3amau
IIxana Ouenox 0-20% 21-49% 50-69 % 70-79 % 80 -89 % 90 —99% 100%
ITo Ilpouenty
IIpaBunbHO
BrinonHeHHBIX
KoHTpomsHbIX
3amanuit

6.2 Onucanne llIkan OnennBanus

[Ipomexyrounas Arrectanus o Aucuunnune [Iposogurca B ®dopme Dx3amena.

Ox3ameHn IlpoBomutcs B VYcrnoit ®opme B Bune 3anmanuit Teopermueckoro Kypca.
Crynent Jomxken Jlate [Tonubiii U PazpepnyTthiii OTBET.

K DOx3ameny [lomyckatorcss OOyuqaromuecsi, Bommonnusie Bee Jlaboparopubsie PaGoTs

Ha

MomeHT

Cpnaun  Dk3aMcHa,

JlaGoparopHble 3aHATHS.

Nmerorie

3aurennblii IlpenonaBarenem,

Beaymum




Jas TIpoBenenusi IIpome:xxyrounoro Konrtpoass CdopmupoBannoctn KomnereHuun
Hcnoas3yercs: Oreer [lo bunery Ha Jx3amene.

Onenka

Yposenn [loaroroBku

IIpeBocxonHo

Beicoknii YpoBeHb IToarorosku, besynpeuynoe Bianenue
Teopetnuecknm Marepuanom, CryneHt JlemoncTpupyer TBopueckuit
IToxox K Pemennro Hecranmaprasix Cutyanuii. Ctynent [lan Ilonnbri
N Pasepuyteii OtBer Ha Bce Teopernueckume Bomnpocel bunera,
[IpaBunsHo WpentuduuupoBan Mukpomnpenapar WM Jlan Ilo Hemy
UcuepnpiBaromme OOwsicHenust, [lonrBepxxmas Tem Campim Bnagenue
Teopernueckum  Martepuanom. Crynent AxtuBHo PaGotan Ha
JlaGopatopubix 3anstusx, Yemy [lonreepxkaenuem Spnsercss Boicokuit
Cpennuit bann 3a Texkymyto YeneBaemocts M Ouenku 3a KonTpoibHbie
PaGoter*.

O1TIn4HO

Boicoknit  Ypoens IloaroroBku C HesnaunrenbHbIMH OmmOKamu.
Crynent Jan [onueiii U Passepuytsiii OtBeT Ha Bee Teopetnueckue
Bomnpocwer bunera, IlpaBunsno Waentuduiupopan Mukpomnpenapar U
Han Ilo Hemy OOwbschenus, IlonrBepxkmas Tem CampiM Branenue
Teopetnueckum  Marepuanom. CrymeHt AxTtuBHO PabGoranm Ha
JlaGoparopubix 3ansTusx, Mmeer Bricokne Cpenauii bamn 3a Tekymryro
Yceneaemocts M Onienku 3a KontposnbsHbie PaboThI.

Ouenp Xopo1io

Xopomrast IlogroroBka. Crynent [Jan Ilommeiii OtBer Ha Bcee
Teopernueckue Bompocet bunera, Ho J[omyctun HeGomnbimme
Herounoctn B Onpenenennsix [Monstuit, [porneccos U T.II. Tlpemapar
WUnentupunmposan Bepno, Ilo Hemy Jlanel Ilonnbie OObsicHeHus.
Crynent AxtuBHo PaGoran Ha Jlaboparopubeix 3anstusx, Hwmeer
Bricokne Cpemnmit bann 3a Tekymyro VYceneBaemocts UM Ouenku 3a
Kontponbsubie PaboTsbI.

Xopol1io

B Ilemom Xopomass Iloaroropka C 3amerHbiMu OmmOkamu Mom
Henoueramu. Cryment lan OtBer Ha Bcee Teopernueckue Bompocsl
bunera, Ho Homyctun Herounoctu B Onpenenenusx Ilonstuid,
IMponieccos M TII. Ilpemapar WnentudunupoBan Bepno, Ho
O6bsicaenust Ilo Hemy Jlamst Hemomubie. Mmerorcs Ommbku [lpu
OteBerax Ha  Jononnutensusie W Yrounsitomme  Bompockr
Ox3amenaropa. Ctynent Paboran Ha JlaGoparopubix 3anstusx, Mmeer
Xopoume Cpenuuit bamn 3a Tekymyro YeneBaemocts M Ouenku 3a
KonTpoasabie PaboThI.

y)IOBJ'IeTBOp HUTCIBbHO

MunumansHo Jloctatounslii Yposenb IloaroroBku. Crynent Ilokazan
Munumanbubiii - YpoBenb  Teopetnueckux — 3Hanuii,  Cphenan
CymectBennbsle Omubku Ilpu OtBere Ha Dx3amenanuonusiii Bompoc,
Ho IIpm OtBerax Ha Haomsmme Bompocws, Cwmor I[IpaBunsno
CopuentupoBarbess I B O6ummx Yeprax [late IlpaBunbubiii OTBer.
[Ipenapar Unentudurmuporan Bepro, Ho O6bsicuenus [lo Hemy He
Hanbl. Ctynent Iloceman JlaGoparopusie 3anstus, Ho Umeer Huskue
Cpennuit bamn 3a Texymyro Ycneaemocts M Ouenku 3a KonTposibsHbie
PaboTsl.

HeynosnerBopuresbHO

[lonroroBka Henocratounas W TpeOyer [lonosnnutenbHoro M3yuenus
Marepuana. Ctyaent /lan Ommub6ounsie OtBeThl, Kak Ha Teopernueckue

9




Bonpoce! buntera, Tak 1 Ha Hasogsamue W JlonosnaurensHbie Bonpockt
Ox3amenaropa. [Ipenapar Unentudumnuposan Hesepro, O0wsicaenus [1o
Hemy He Jlanbl. Crynent [loceman Jlabopatopusie 3anstus, Ho Mmeet
Ouenp Huskue Cpegnuii bamn 3a Texyuryto YeneBaemocts M Ouenku 3a
KonTposnbubie PaboTsl.

[Tnoxo Crynent Otkazanics OtBedats Ha Dx3amenanrionssiii buser.

*undopmarus [penocrapnsercs [Ipenogasarenem, Bexymum JlaboparopHbie 3aHsaTHS.

Odopmienne PesynsratoB Jlaboparopusix Padot [IpoBogutcs B Buae Otuera.

6.3. Kpurepum U IIpouexypsi OuenuBanuss PesyabratoB OOyuyenus Ilo
JAucuunimnne, Xapakrepusywuux Jransl ®opmupoBanus Komnerenumii

Jns OnenuBanus PesymeratoB OOyuenus B Bupe 3nanmii Mcnomesytores Craemyromue
IIpouenypst U Texnonoruu:

- [Iucbmennbie OtBeTsl Ha Bomnpock! KomnokBuymos;

- Yerubeie OtBetsl Ha Bonpocs! [Ipu @ponTansHom Onpoce Ha JIaGopaTopHbix 3aHATHAX;

- UnpuBunyaneueiii Yeraeii OtBer (Homyck K JlaGoparopuoit Pabore) Ilo Tematmke
JlaGoparopHoro 3aHsTHS;

- [Iucemennsiit OtBer Ha Dk3amene.

s OnenuBanus PesynbratoB OOyuenuss B Bune Ymennii I Brnagenuit Mcnonb3yrores
Cnenyromue IIpouenypst Y Texnonoruu:

- IIpaktuueckue Kontponsusie 3amanus (I1k3), Brmtouatomue Breimonnenne Oxnoit Wnu
Heckonpkux 3agad;

- Bomonnenue Jlabopartopusix Pabor Ilo Jlannoit Juctuminne;

- Odopmnenue OtuetoB [lo Temam JIabopartopubix Pabor.

6.4. Tunosbie Kourpoubnsbie 3aganus Uiam HUubie Marepuasnbi, HeoO0xoqumbie
Jass Ouenkn PesyabratoB OOyuenusi, Xapakrepusywomux IJtansl PopMupoBaHus
KoMmnerennmii

Hpumepnwiit Ilepeuenv Bonpocoe (Ycmmuowuii Onpoc, Konnoxeuym) Jlna Ouenku
Coopmuposannocmu 3nanuit Komnemenyuit Onk-5:

Tema 1.
1. Ponp Xumuu B buonorum.
2. IIpocteie U Cnoxusie BemectBa. ®usnueckue M Xumuueckue SABiaeHus.
3. Uro Takoe Atom, Atomuas Emmanma Maccel, OtHocutensHass AtomHas Macca,
OtnocutenbHast MonekynsipHast Macca?
4. Monekymnapuas U Kpucramnudeckas AmioTponuu.
5. Monb. Monspras Macca.
Tema 2.
1. Mopnenu Crpoenust Atoma (Tomcona, Pesepdopna).
2. KgantoBanHblil Xapaktep DHepretudeckux M3menenuid. YpaBHenue Ilnanka. AToMHbIE
Cnektpsl. Criektp AtomapHoro Bonopona. Ypasuenue PunOepra.
[Inanerapnas Moaenbs Atoma bopa.
4. Kopnyckymsapuo-Bonmnosoit  Jyanmusm.  YpaBuenue  Jle  bpoinsa.  [punnun
Heonpenenennoctu I'eitzendepra.
5. KsantoBo-Mexannueckoe Ilpencrasienne O Crtpoenun Atoma. BosHoBas ®yHKIUsS

[98)
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6.

7.

(ITonsitue). KBanrossle Yncna. Atomusie Opoutanu. I'pannunsie Iloepxnoctu S-, P-,
D-OpOuTaneii.

[Mpunmuner U [locnenoBarenbHOCTh 3anoiHeHUss DaeKTpoHHBIX O6onouek: [IpuHummn
[Maymu, Munumym DHeprun (IIpasuno Kneukosckoro), [Ipasuiio I'ynaa.

3anonnenue O6onouek Y Dnementos I, 11, 111, IV Iepronos.

Tema 3.

1.
2.

4.

OrtxkpsiTue Ilepnonnueckoro 3akona JI.11.MenneneeBbiM.

Crpykrypa Ilepnoguueckoit Cuctemsl. [Ipuunna [lepuomuueckoro M3menenust CBolcTB
DJIEeMEHTOB.

Ocobennoctu OnektpoHHoro Ctpoenusi AtomoB OnemeHToB [nmaBHbIX UM TToO6o4HBIX
[oarpynm. S-, P-, D-, F-DnemeHTsI.

CgoiictBa CBoOomubix AtomoB: DHeprus W Ilorenmman Wownwmzammm, CpomctBo K
Onextpony, Pannyc Aroma U Ilepuomnunocts x 3menenuii.

Tema 4.

1.
2.

4.

5.

[Tpuunnbl O6pazoBanus Xumuueckon CBs3H.

OcHoBHbIEe XapakTepucTukn Xumudeckod Ceszu: OHeprus, JnuHa, BanenTtHsii Yrom,
[TonsspOoCcTh CBsI31.

OddextuBnpiii 3apsan Atomos. JlunonsHblii MomeHT CBsizu. JumonsHbli MoOMEHT
MuoroaromHoi MosieKyIbl.

DNeKTpoOTpULATEIbHOCTE ATOMOB. M3meHeHue BennmunH OneKkTpooTpuUaTeIbHOCTEN
o Ilepuogam U I'pynmam.

Crenenp Oxucnenus dnemeHToB. Pacuer Crenenn OkucineHusl.

Tema 5.

1.
2.

[98)

Bonopon. [Tonoxenue Snementa B [lepuonnueckoit Cucrteme.

Omnueckue W Xwumumueckme CpoiictBa. BzaumopeiicteBue C  Merammamun U
Hemerannamu. I'mppuasl. OcHoBHble M Kucnotasie ['mapuabl. Ctenenb OKucIEHUS
Atoma. Haxoxnenue B Ilpupone.

Bona. Pons Boast B buonornueckux IIponeccax.

[lenounwsie U Illenounozemenspubie Metauibl. @usnueckue 1 Xumuueckue CBoicTBa.
Otaomenne K Boge, Kucimoram, Hemerannam. M3menenne Xumudeckoid AKTHUBHOCTH B
I'pynmax.

Oxcuabl U Tlepokcunpt Meramno. Comu. Xmopuasl Hatpus W Kanus. KapOonartst.
Oxkcun U I'uapokeun Kanbuust.

Tewma 6.

1.

Kucnopon. Crpoenne Atoma W Ero OchnoBuble Xapaktepuctuku. Haxoxnenue B
[Ipupone, ®Pusnueckne M Xummnueckne CoiictBa, Ilomyuenue. buomornueckas Ponb
Kucnopona. ®uznueckue Cpoiictea Kucnopoga. Xumnueckue CpoiicTBa.

Oo6mas Xapakrepuctuka OxcunoB. OcHoBHble, AMdoTepHble, Kuciaorasie OKcuibl.
3axoHoMmepHoe M3menenue Cpoiict B Ilepuonax U I'pynnax.

Hannepokcuasr U [lepokcunsl Metamnos. Ilepoxkecnn Bonopona. CsolictBa, [loBenenue
B Boanbix PactBopax. Oxucnutensusie I BocctanoBurensubie CBoiicTBa. [Iprumenenue
B Texnuke, beity, Menuuune. Poinb [Tepokcuaa Bogopona B XKuseix Cucremax.

O3o0n. Ctpoenne Monekynsl. @uzndeckue CpoiictBa. ObpazoBanue O30na B Paznuunbix
[Ipoueccax. 3amutHas Pons O3ona B Ilpupone. OkucnurensHas AxkTuBHOCTH O30Ha.
O30HUBI.

Cepa. Ctpoenne Atoma, OcHoBHBIe XapakTepuctuku. Pacmpoctpanenue B Ilpupone.
AnnorponHsle Momudukanuu. dusnveckue CpoiicTsa.

Tema 7.

1.
2.

O6uwmiit O630p D-OnementoB. Ocobennoctr Ctpoenust JnekTpoHHoH O00I0UKH.
Koopaunarmmonnas Teopust Bepuepa. Ilpupona Cun KommiexcooOpazoBanusi. Jlurannm,
KommiekcooOpaszoBatens, Koopaunanuonnoe UYwucno. Katuonsele, AHHOHHBIE,
OnexrpoHenTpanbHble KomriekcHble CoequHeHus.
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Homenxnarypa KommiekcHeix Coennnenuii. ®axropsl, Bmmsromme Ha CpoiictBa
Kommmexkcapix Coemgumnenwnii. Jluragael: Mono-, bu-, IlommaenTtanTHble. XelaTHBIC
Kommniekcusie CoetuHeHus.

VerounBocth KommekcHex CoenHeHNIA.

Pony  Kommnekcueix Coenunenuit B buonormueckux Ilpomeccax. ['emorioOuH.
Xnopodumn. buomerannsr I buonuranasr.

Ilpumepnouii Ilepeuens 3aoanuii /Ina Ouenku Chopmuposannocmu 3nanuii Komnemenyuii
Onk-5:

10.

[Mpommmoctpupyiite 3akoH Kpatusix OtHomenuit Ha IIpumepe Yetsipex BriOpanHbIx
Bamu YmeBogoponos

Hamummre HaGopsr Becex Yertsipex KsantoBeix Yumcen [ns Kaxmoro DnexTpoHa,
Koropeie Haxonarcs Ha 4s Atomuoit Opburanu.

Uemy PaBubr Jlns Asora: A) Macca Opnoit Monekynsl; b) OtHocuTenbHas
Monekymspuas Macca; B) Monsipaas Macca? Cxonsko Monekyn Conepxkutcst B OnHowm,
UYersipnaanaru U [IBaguat Bocemu ['pammax Dtoro BemecTa?

Ha Kaxom Onepreruueckom YpoBHe U Ha Kakoit Ao Moxer Haxomutcest OnextpoHn, s
Koroporo N=3 M L =1 ? Kakosa I'pannunas [loBepxHocTts IT10I A0?

[Touemy AbGcomotHbie Maccel AtomoB I Monekyn Ouens Peaxo Hcnombsyrotest B
Xumnueckux Pacuerax? Yrto MHWcenmonssdyercs B KauectBe Enunuuer M3mepenus
OtHocutenbHbIXx ATOMHBIX W Monekymsapuaeix Macc? [lokaxkunre, Uro OTHOCHUTENBHAS
Monexynapnas Macca A3zora PaBaa MosnspHoit Macce.

Ckonbko Y3noBbix [losepxunocreit merot 3s, 2px U 3dxz Atomusie Opbouranu? Kakosa
Nx dopma?

Ompenenute O6mee Yucno [Iporonos, DnekrponoB U HeititponoB B Monekyne CepHoit
Kucnotsl, Copepxameit M3oron 34s.

s Atoma Mapranna: Hanumure Ionnyto Onexktponnyio Kondurypauuto; Hamummre
Ha6ops! Beex Yetsipex KBantossix Yncen s Kaxnoro BanentHoro DnekTpoHa.

Ha Kakxom OcnoBanuun @®ochop W Banamuit Ilomemator B Opnoit ['pynme
ITepunognueckoii Cucremsl? [louemy Mx Ilomemaror B Pa3ueix Iloarpynmnax?

Kakyro Dnepruto Heobxomumo 3atpatuts, UToOb Bo30ymute Onexktpon B Atome
Bonopona, Haxomsmuiics B OcnoBHom Coctosauu (Ha IlepBom DnHeprernueckom
VYposre), /o Broporo U Ilstoro Dueprernyeckux YpoBHE?

Ilpumepvr Bonpocoe /Ina Cobeceoosanun (Ycmuwiii Onpoc) Ha Jlabopamopnvix 3anamusax /Ina

Ouyenku Cpopmuposannocmu Ymenuit Komnemenyuu Onk-5:

1.

12

Temnepatypsl IlmaBnenuss W Kunenus Illenounsix MertamioB Mamenstores B Craenmyromux

TIpenenax:
Merai Li Na K Rb Cs
Tm, Oc 179 97.8 63.5 39 28.4
Tb, Oc 1340 883 760 696 703

OO0wsacuute [IpuBeneHHbIe 3aKOHOMEPHOCTH.
Oueprun Kpucrammaeckux Pemerok I'anoreanmnos Hatpus CooTBeTcTBeHHO PaBHBI:

Tamorenun Naf Nacl Nabr Nai

E, Kmx/Momb 891.0 753.0 719.5 669.5

Kak bynetr Usmenstecs Temneparypa Ilnasnenns B Ykazannom Pamy?
IIpenckaxure, Kak Byner Wsmensartsca Temneparypa IlnaBnenus Crnenyromumx Oxcunos, Ecmm
Oueprus Kpucrainuueckor Pemerka Ymensiiaercst B Psny:

Oxkcnp Beo Mgo Cao Sio Bao

E, Kmx/monb 4520 3915 3475 3280 3095

O0wsicuute Yeennuenne Temmepatyp Kunenus U [nasnenus B Psamy: B2h6, B4h10, B10h14.



10.

B Kakom Hanpasnenuu Usmenstea Temneparypst Kunenust U [Tnasnenus B Panax:
Ch4 Sih4 Geh4 Snh4 Pbh4

Cf4 Ccl4 Cbr4 Ci4
H20 H2s H2se H2te
Hf Hcel Hbr Hi
Ar Kr Xe
O6wsicante M3menenne Temmneparyp Kunenns U Ilnasnenus, [lpusenennsix Hike:
T"anmoren Fz Clz Brz Iz
T, K 40.0 170.0 266.0 386.5
Ty, K 85.0 238.5 332.0 457.5

Ilouemy Temmeparypel Kunenuss W IlnaBnenust OnementoB Iloarpymnmst
CootBerctByromux Bemmuann s llemounsix Metammos?

KaxoBa Maccosas lomnsa PactBopa, Comepsxariero 280 I Bogsr 1 40 I' Cynbdara Harpus?

Kak IIpurorosurs Cnenytommue PacTBopst:

A) 250 I" 25% PactBopa Cynbehara Harpus B Bone U3 beszsoanoit Conu U U3 Kpucrannoruapara C
Hecsateio Monexkynamu Boapi?

b) 500 M 0.1 M PactBopa Xnopuna Kanus?

B) 1 J1 0.1 H. PactBopa ConstHOH KHCTIOTBI?

[Tpennoxute Kak Munumym Tpu Metona Onpenenenust [InotHoct XXuakocTu.

Memu bonbnie

Ilpumepur Ipaxmuueckux 3aoanuii /Ina Oyenxku Braoenuii Komnemenyuit Onk-5:

1.

IIpurotoButs PactBopbr Comu (Nacl, Na2so4, Mgso4, Cuso4, Na2co3, Kcl, Nh4cl) 3agannbrx
Momspasix Konnentparuii. Onpenenuts [InotHocts Kaxgoro PactBopa IlukHOMETpUYECKUM
Meromom. YcranoButh 3aBucuMocTh IlmotHoctm PactBopa Ot Konmenrtparuu. 3Has
OxcnepuMentansbHo Halinennsie 3nauenust IlnotHoctn Paccumrtate MaccoByro  [losmro,
Monsnenyto Konuentpanuto, Tutp, Monbayto [Jomro.

Turpumerpuaeckum Metomom YceranoButh Konnentpanuio Consroit Kucnoter B PactBope.

Omnpenenuts Temneparypy Kunenuns Kunkoro Bemectsa. [lo Tadmuunasiv JaHHBIM YCTaHOBUTH
Ero IIpupony.
Onpenenuts Temnepatypy [lo TabmuunsiM [laHHBIM

VYceranosuts Ero [Ipupony.

[InaBnenuss Teepmoro Bemectna.

[Ipennoxure Meroquky Ounctku Xnopunaa Harpusa Ot [lpumecu Xnopuna Kanus.

Ipumepnwui Ilepeuenv 3aoanuii /lna Ouenxku Cghopmuposannocmu 3nanun U Ymenuii
Komnemenyuu Onk-5:

1.

B Yewm 3axkmouarorcsa Ilpunumnuansueie Paznuuus Mexny Mopensto Atoma bopa U
KBanToBoMexanuueckoi Moaensro Atoma?

2. Ilouemy AbGcomotaeie Macceli AtomoB M Monekyn Ouenp Penko Hcmonb3yrorcs B

3. Omnpenenure

Xumnueckux Pacuerax? UYrto MHWcenmonssyercs B KauectBe Enunuuesr W3mepenus
OtHocutenbHbIX AToMHBIX W Monekynsipaeix Macc? I[lokaxute, Uto OTHOCUTENBHAS
Monexynspnas Macca A3zora PaBaa MonspHoii Macce.

DHepreTudecKuit [Tepexon DJIIeKTpOHA Atoma Bonopona,
CooterctBytomieit Jlnune Bomubl ( = 486 Hwm Jlumumm B Crnektpe HWcenyckanus
Atomapnoro Bopopona.

4. Ilpu Anamuze Oxcupa Mapranna, OtHocsmerocs K bepromumnam, Yceranosieno, Uro

Maccoas [ons Mapranua Coctasisiet 68.2%. Onpenenute @opmyny Itoro Okcupa.

5. Jna Atoma VYmepoga 3nauenus I[locnenoBatenbhbix [loTennumanos HWonuzarum

Cocrapisrot (B Bonbrax): 11=11.3, 12=24.4, 13=47.9, 14=64.0, 15=392. O06bsicaute Xox
N3menenus IlorenuuanoB Monuzamum M Uem BrizBan Peskuit Ckavok [Ipu Ilepexone
Or 4 K IS.

6. Crpoenune Aroma MHorga CpasauBaror Co Ctpoenuem Conneunoit CucremMsl: DIEeKTpOH

(Bemnst) Bpamaercs Bokpyr Snppa (Comnnia).
[Tono6noro CpaBHEHHS.

[Ipoananuzupyiite KoppekTHOCTh

13



7. Onpenenure OHepreTu4ecKuit ITepexon OnexkTpoHa Atoma  Bopnopona,
CootserctBytomieit Jlnune Bomubl ( = 434 Hwm Jlumum B Crnektpe HWcenyckanus
ATtomapHoro Bogopoza.

8. Kak M3amensrorcs [immua Cesasu, [lopsaok Ceszu, OHeprus Jucconmanuun Y MarautHeie
CgoiictBa B Pany: F2( ( F2 ( F2+?

9. Opnunakosa JIu 'eomerpuueckas Kongurypamus Monekyn Becl2 U Sicl2? Vkaxure Tun
I'mOpunmzamuu  Atomabix OpOutaneit LlentpambHoro Artoma, Ouenure JMIOIbHBIN
Mowment Monekyn 1 Banentasie Ymsl.

10. B Pany Hf - Hcl - Hbr - Hi Temnieparypsl Kunenuss CoorBerctBeHHo PaBubl 293, 188,
206 " 238 K. ITouemy B Jlannom Ciyuae IIpu MonotonHoMm M3menennn IlonsprocTn
Monexyn Temneparypa Kunenuns 3mensercs HeMoHOTOHHO?

Ilepeuens llpumepnuvix Bonpocoe /[na Ixzamena:

6. OcnoBuble Xumuueckue ITousatus: Atomnas Enunnna Maccel, OTHOocHTEIbHAsT ATOMHAs
Macca, OtHocurensHass Monekynspaas Macca. Yemy Pasubl [lns Asora: A) Macca
Opnnont Monexynbl; b) OtHocutensHas MonekynspHas Macca; B) Monsgpras Macca?
Cxonbko Monekyn Conepxutcsa B UerslpHanuaru ['pammax Otoro BemecTsa?

7. O0bsacauTe Mexanusm OOpaszoBanus Monekyn Becl2 W Bcel3. Vikaxkute Tun
I'mbpunmzanum Atomusix OpOutaneit LientpansHoro Atoma, Onennre BanenTrslil Yrou,
Hunonsubiii MomeHnrt, [lonsiprocte Monekyin.

8. U3 PactBopa Kommuekchoit Comu Cocl3(4nh3 Hurpar Cepebpa Ocaxnmaer Tombko 1/3
Conepxamerocss B Heit Xmopa. Hanummre Koopaunanmonnyio ®opmyny Comu,
Hazosute Ee U Oxapakrepusyiite [loBenenue Jannoro Kommiekcnoro Coenunenust B
PactBope.

9. 25%-Hpriit PactBop Cymbdara Harpus Wmeer I[lmotHocts 1.25 I'/mn. Omnpenenwute
Monsnyto Homwo, Turp, Momsapuyro, Hopmanehyro W MonsneHyro KoHuenTpauuu
Hannoro PactBopa.

10. Chopmymupyiite Ipurmuner U TlocnemoBaTenbHOCTh 3armoHEHUST ATOMHBIX
OpOutaneir Onextponamu. 3anmmure I[lomayro Dnektponnyio Konduryparmio
Onementa C Homepom 15, A Taxxe Habopsr Beex Yerbipex KBantoBeix Ymcen [lis
Kaxxnoro BanentHoro OnexkrpoHa 9Toro JieMeHTa.

1. BanentHocts.  KonmuectBeHHele  Ouenku  BanentHoctu. UYemy  PaBHa
BanentHocth A3ota B Azotnoit Kucnore? Harpust B Xnopune Harpus?

12. Coopmymupyiire 3akon Kparubsix OtHomenuit U Ilpoummoctpupyiite Ero Ha
[Ipumepe Oxcuna, Ilepokecnna M1 Hagnepokcuna Hatpus.

13. Haiite Onpenenenust ['maBuoit M IMo6ounoit IMoarpynn. Ha Kakom OcHoBanuu
®ochop U Banaauit [lomematror B Onnoii I'pynne [lepuonuueckoit Cucremsl? Ilouemy
Nx INomemarot B Pazuwix [Moarpymnmax?

14. N3ob6pazure Dnexrponnyro Konduryparmuio Monos Li+ WM H(. OgunakoBsl JIn
Pasmeprr Monos? OGocuyliTe Bam OtBer.

15. Kak Usmenstorcs Jnuna Cesizu, [Topsaok Cessu, Dueprus Juccorpanuu Creayronmx
Monekynspusix Yactuny B Pagy: C2+ ( C2 ( C2(. OtBer OO6OCHOBaTh. YKaXHUTE
[TapamarautHbie YacTHILIBI.

6.5. Meronnueckue Marepuansi, Onpenensiromue Ilpouexypst OuennBanus.

1. Ilonoxenue «o IlpoBenenumn Texymero Konrposs YcneBaemoctn M IIpomexyrounoit
Atrectranuun OOGyuaromuxcs B Hury», YTBepxknénnoe [lpukazom Pextopa Hury Ot
29.12.2017 I'. Ne 630-Og.



2. llonoxenne O ®@onne Ouenounsix Cpencts, YtBepxknéHHoe [Ipukazom Pexropa Hury
O110.06.2015 I'. Ne 247-Op.
7. Yueono-Meroauueckoe U Undopmaunonnoe Odecneuenne Aucuunanusi (MoxyJist)

A) OcHoBHas Jlurepartypa:

1. Cnecapes B. WM. - Xummsa: OcHoBel Xumuu Xusoro: VYue6. Jlns CrynentoB By3o0B,
Oo6yuaronuxcs [lo EcrectBennonayu. Hanpasnenusm U CnenumansHocTsimM. - Cn0.: Xumuszar,
2015. - 784 C. (97 Ox3emmuisipoB B bubnuoreke Hary).

2. I'muuka, H. JI. O6mas Xumust B 2 T. Tom 1: Yuebnuk J{ns Axa-Jlemudeckoro bakanaspuara /
H. JI. 'muuka; ITox Pen. B. A. ITonkoBa, A. B. babkoa. — 20-E U3g., [lepepa6. U1 Jon. — M.:
WNznarensctBo FOpaiit, 2017. — 353 C. — (bakanaBp. Akane-Muueckuii Kypc). Pexum
Hoctyna: Https://biblio-Online.Ru/book/736d053e-E77¢c-4726-8cc5-F8e756e674a5.

3. I'mauka, H. JI. O6mas Xumust B 2 T. Tom 2: YuyeOnuk s Akagemudeckoro bakanaspuara /
H. JI. I'muuka; ITox Pen. B. A. ITonkoBa, A. B. babkoa. — 20-E U3g., Ilepepa6. U1 Jon. — M.:
WznarensctBo FOpaiit, 2017. — 379 C. — (bakanaBp. Akanemuueckuit Kypc). Pexum Jloctyna:
Https://biblio-Online.Ru/book/ebe718fd-189b-494e-A633-Dca7{607fcc9.

4. I'mmaka, H. JI. 3apmaun U Ynpaxsenus [lo O6meit Xumun: Yue6.-IIpaxrt. [Tocooue / H. JI.
I'miuka ; ITox Pen. B. A. ITonkoBa, A. B. babkoBa. — 14-E N3n. — M.: U3natensctBo FOpaiiT,
2017. — 236 C. — (bakanmaBp. Axamemudeckuii Kypc). Pexum [octyma: Https://biblio-
Online.Ru/book/42cadae0-F729-4710-Bd2c-9bf1fa027806.

b) JononuutensHas Jlutepatypa:

1. Pocun, 1. B. O6mas U Heoprannveckas Xumust B 3 T. T. 1. O6mas Xumusi: YaeOnuk s
Axanemuyeckoro bakamaspuara / W. B. Pocun, JI. /I. Tomuna. — M.: UsnarensctBo FOpaidT,
2017. — 426 C. — (bakanaBp. Axanemuyeckuii Kypc). Pexxum J[loctyma: Https://biblio-
Online.Ru/book/20528962-9889-4766-A00d-Aafc77f6c8af.

2. Pocun, U. B. O6mas Y Heopraanueckas Xumust B 3 T. T. 3. Xumus P-DnementoB: YueOHUK
Hns Axanemmueckoro bakamaBpuata / WM. B. Pocun, JI. . Tomuna. — M.: M3narenscTBo
IOpaiit, 2017. — 436 C. Pexxum Jloctyna: Https://biblio-Online.Ru/book/6828ed4a-9939-432¢-
9b4d-E160e9348d3a.

3. Pocun, U. B. O6mas 1 Heoprannveckas Xumus B 3 T. T. 2. Xumus S-, D- U F- DnemeHTOB:
Vuebnuk Jns Axagemuyeckoro bakamaBpmara / W. B. Pocun, JI. JI. Tommma. — M.:
NznarensctBo FOpaiit, 2017. — 492 C. — (bakanaBp. Akanemuueckuit Kypc). Pexum Jloctyna:
Https://biblio-Online.Ru/book/9a9646c6-801a-4b29-A6a9-242fb884445c.

4. Epmios, 1O. A. O6mas Xumus. buodpusndeckas Xumusi. Xumusi buorennsix DnemeHToB B 2
Ku. Kawura 1: Yueonuk s By3os / 1O. A. Epmios, B. A. Tlonikos, A. C. bepnsua. — 10-E U3,
Ucnp. U Jon. — M.: UznatenbctBo FOpaiit, 2016. — 215 C. — (bakanaBp. AkajgeMHUYeCKUN
Kypc). Pexum Hocryma: Https://biblio-Online.Ru/book/71069235-761d-43cb-813c¢-
E3elff3e2fa7.

5. Epmos, }0. A. O6mas Xumus. buodusznueckas Xumust. Xumus buorennsix Dnementos B 2
K. Kaura 2: Yue6nuk [ Byszos / 1O. A. Epmios, B. A. [Tonikos, A. C. bepnstaa. — 10-E U3,
Ucnp. U Jon. — M.: UznarensctBo FOpaiit, 2017. — 360 C. — (bakanaBp. AkajgeMHUuecKuit
Kypc). Pexxum JocTyma: Https://biblio-Online.Ru/book/d1023147-B5f3-4c9f-85fa-
le57f4c31ab7.

B) Unrepuer-Pecypcsr:

Onexrponnblie M3manus U [Tocobus D6¢ «ropaid:
Https://biblio-Online.Ru/book/fa6b1e60-6831-4337-A54b-0f4c13f6998e
Https://biblio-Online.Ru/book/438d4618-02ef-4cc5-8694-Ec5f73ad46aea
Https://biblio-Online.Ru/book/65691366-A658-420b-A907-94ea957b4018

8. Marepuanbno-Texunueckoe Odecneuenue Aucunmannnl (MoayJisi)
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VYuebusie Aymuropuu [nsa Ilposenenus 3austuii Jlekunonnoro M Cemunapckoro Tuma,
I'pynmoBeix I MupuBuayansusix Koncynmerammii, Tekymero Kontpons U IIpomexytounoi
Atrectanuu, ITomemenus ns Xpanenus U Ilpodunakruueckoro OGcmykuBaHus Y4eOHOTO
O6opynoBanusi, YrxomiuiektoBanbl —CrernuanuszupoBanHot Mebenpto W Texaudeckumu
CpencrBamu O6yuenus (emoncrpaunonnoe O6opynoBanue — Ilpoexrop, HoyrOyk, Dkpan).
[Momemenuss [ns CamoctositenbHoit Pabotel OOGyuaromumxcsa, OcHamenHsle KommnbroTepHoit
Texnukoit C BozmoxuocTsto [Togxmouennss K Cetn «unrepuer» U O6ecnieuenuem loctyna B
Onexrpornyro Mupopmanmonno-O6paszoBarensuyio Cpeny OpraHu3aium.

Hns Ob6yuenust CtynentoB Hazsannoii Jucuummmae Mmerorcs B Hamuunu CrenmanbHbIN
Kabuner C HeoOxomumbiM JlaGopatopusiM  OGopynoBaHueM. MarepuanbHO-TexHuueckoe
Ob6ecneuenne Jlabopatopuoro Ilpaktukyma - JlaGoparopusi, OcHamennas OOopynoBaHUEM:
Porammmonnsiii Ucmapurens Ika Rv05S Basic, Konmbonarpesatens Tm Ulab Ut-4110, BakyymHo-
Cymunpabit lkad Ulab Ut-4630v, Marautaas Memanka Ulab Us1500d, Ycranoska s
Onpenenenns Temneparypbl Kunenus W Temneparypwl [LiaBnenusi, Ananutuueckue Bechl
Shimadzu, Pedpakromerp Upd-22, Bakyymusiit Hacoc.

IIporpamma CoctaBnena B CootserctBun C TpeboBanusmu @Proc Bo C VYuyerom
Pexomenmammii 1 Onon Bo ITo Cnenmansaoctr 30.05.02 Meaummackas buodusuka.

ABTOpBI:
3asenyromuii Kadenpoit Beicokomonexymsipaprx CoeTMHEHUI
N Komnounnoit Xumun Xummuueckoro @akynsreta, . X.H. 3atines C. /1.

Penenzenr:
3aBenyrommii Kadenpoit @uzudeckoit Xumun
Xumunyeckoro daxymereta, [1.X.H. Mapkun A.B.

3aBenywmmii Kageapoii Boicokomosiekynsipabix CoeuHeHuit
N Komnounnoit Xumun Xummnueckoro @akynsreta, . X.H. 3atines C./].

[Tporpamma Onob6pena Ha 3aceqannu Metoguaeckoit Komuccun M66m Ot 29 Arycra 2019
I',, IIpotokon Ne 1.
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