MyHununajabHoe 00ueo0pa3oBare/ibHOE YUpeKIeHUe

«HoBoropeJsioBckasi 001eodOpazoBaresibHasi HIK0JIA)

ITPUHATA YTBEPXIEHO

[lenarornyeckum cOBETOM
a [Tpuxazom no MOY «HoBoropenoBckasi Ko

IIporoxon Nel Ne242-ox ot 29.08.2023r.
ot 29.08.2023r.

Pabouasi nporpaMmma BHEyPOUHOH J1€ATEIbHOCTH
«PeajibHast HayKa»
a9 9 kiaacca

2023/2024 y4yeOHBI roj

Pabouas nmporpamma pazpabotana
[IIMO yuwuTeneil ecTeCTBEHHO-HAYYHOTO
IIUKJIA

. HoBoropenoso, 2023




1.PE3VJIBTATBI OCBOEHMS KYPCA BHEYPOUHOMH JESATEJIBHOCTH.

Jluunocmuvimu pe3yiomamamnu oﬁyuenuﬂ aAeaaomca:

v

v

v

YYBCTBO FOPJIOCTH 32 POCCHIMCKYIO HayKy, T'YMaHHU3M, MOJOKHUTEIbHOE OTHOLICHUE K TPYAY,
L[EJIeyCTPEMIIEHHOCTb,

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JalpHEiIIeld oO0pa3oBaTeNbHON TPACKTOPUU
€CTECTBEHHO-HAYyYHOT'0 HalpaBJICHUS,

YMEHHE YIPAaBIsTh CBOCH MMO3HABATENBHOM IESTEIIbHOCTBIO.

Memanpeomemuvimu pe3yibmamamu AaAAOMCA:

v
v

v

v

MCTOJIb30BaHNE YMEHUI U HABBIKOB PA3JIMYHBIX BUIOB MIO3HABATEIBHOM JIEATEIHLHOCTH,
UCIIONIb30BaHNE OCHOBHBIX HMHTEIUICKTYaJbHBIX OIEpALMil: aHalIW3 M CHHTE3, CPaBHEHHE,
0000111eHIE, CUCTEMATH3aLINH, BBISIBICHUE IPHYUHHO-CIICICTBEHHBIX CBSI3€H,

YMEHHE OIPEACIATh IEIH U 33]a4 e TeIbHOCTH, BEIOMPATh CPE/ICTBA peau3aliy Helel 1
MPUMEHSTH UX Ha TPAKTHKE,

YMEHHE CaMOCTOSTEIBHOTO NPHOOPETEHHs] HOBBIX 3HAHWH, aHalIW3a ¥ OICHKM HOBOU
nHpopManuy,

UCIIOJIb30BaHHE PA3TMYHBIX HCTOUHHKOB JUIS TTIOJTyYSHUS! HH(OPMAIHH.

Hpeomemubmu pe3yiomamamu AGIAAIOMCA:

v

AN

(dbopMHpOBaHKE TTEPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MPECTABICHUN O BEUIECTBAX, X
IIPEBpAILEHUSIX M IPAKTUYECKOM INPUMEHEHUH; OBJIAJCHUE NOHATHMHBIM amnmaparomM Hu
CHMBOJIMYECKUM SI3BIKOM XUMHH;

0CO3HaHHE 00BEKTHUBHO 3HAUMMOCTH OCHOB XMMHUYECKON HAyKH KakK 00JIACTH COBPEMEHHOI'0
€CTEeCTBO3HAHUS, XUMUYECKHX MTPEBPAIEHUI OPraHNYECKUX M HEOPTaHMYECKUX BEIIECTB KaK
OCHOBBI MHOTHUX SIBJICHU ’KMBON M HEXXUBOM MPUPOJIBI;

yrayOJieHue MPeICTaBICHU O MaTepUAIIbHOM EIMHCTBE MUPA;

OBJIQ/ICHUE OCHOBAMHM XHUMHYECKOM TIPaMOTHOCTH: CHOCOOHOCTBIO aHAIMU3UPOBATH U
OOBEKTHBHO OLIEHUBATh JKM3HCHHBIC CHUTYaIlMH, CBS3aHHBIE C XWMHEH, HaBBIKAMHU
6e30macHOro oOpalleHus ¢ BEIeCTBAMU, UCII0JIb3YEMBIMH B [TOBCETHEBHOM KU3HU; YMEHHEM
aHAJM3UPOBATh M IJIAHUPOBATH IKOJOTHUECKU Oe30MacHOe TOBEACHUE B IENAX COEpeKeHHUs
3JI0POBbsSI U OKpY’KaloIIel cpebl;

dbopMHupoBaHHE YMEHWI YCTaHAaBIMBATH CBS3M MEXKIy pealbHO HAOII0ZaeMbIMU
XMMUYECKMMHU SIBJICHUSMH W TPOLIECCAMM, MPOUCXOMSIIUMH B MHKPOMHpE, OOBSICHSTH
MIPUYMHBI MHOT000Pa3Msl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHUSI, a TAK)KE
3aBHCUMOCTh IPUMEHEHUS BEILIECTB OT UX CBOMCTB;

MPUOOPETEHUS OTIBITA UCIIOIB30BAHMUS PA3IMIHBIX METO/IOB H3YUYCHHUS BENIECTB; HAOIIOICHHS
32 WX MPEBPAIICHUSAMH IMPU MPOBEIEHUH HECIOXKHBIX XMMHUYECKHX OHKCIIEPUMEHTOB C
HCI0JIb30BaHNEM JIa0OpaTOPHOTO 000PYI0BaHUS U TPUOOPOB;

yYMEHHUE OKa3blBaTh IEpPBYIO IOMOIIb IpPU OTPABIEHHUSX, OXKOraXx W JpPyruxX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBaHUEM;

OBJIa/IEHUE TpUEeMaMH pabOThI C HHPOPMALIUEl XMMUYECKOTO COJIepyKaHMsl, ITPEICTaBICHHON
B pa3Ho (opme (B BUE TeKcTa, hopmy, rpadukoB, TaOJIUUYHBIX JaHHBIX, CXeM, ¢poTorpaduit
u ap.)

CO3JIaHKE OCHOBHI /TSI JOPMHUPOBAHUS HHTEPECA K PACITUPEHHUIO U YTITyOICHUIO XUMHYECKIX
3HaHUI ¥ BIOOpa XMMUHU KaK MPO(PUIBLHOTO MpeaMeTa MpH Nepexo/ie Ha CTYNEeHb CPEHETO
(momHoro) oOmero oOpa3oBaHWs, a B JalbHEWIIEM M B KadecTBe cdepbl CBOE
npoeCcCHOHATLHOMN 1eATENbHOCTH;

(dbopMHUpOBaHKE TIPEICTABICHUI O 3HAYCHUN XUMHYECKOW HAYKH B PEIICHUN COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIEeM, B TOM YHUCIIE B MPEIOTBPAILIEHNH TEXHOI€HHBIX M 3KOJOTMYECKHX
Katactpod.



BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH '

—  3HamMb XUMUYECK)IO CUMBONIUKY: 3HAKU XUMUYECKUX 9/1eMeHmos, popmyvl
XUMUYECKUX — 8eujecms, VPABHEHUS XUMUYECKUX PeaKyull;

—  BadicHeliwue Xumudeckue NOHAMUSL: Beujecmeo, XUMUYECKULl dNIeMeHm, amom, MONeKyld,
OMHOCUMENbHBLE AMOMHASL U MOIEKYIAPHASL MACCHL, UOH, KAMUOH, AHUOH, XUMUYECKAsl C6513b,
NEKMPOOMPUYAMENbHOCHb, BALEHMHOCHb, CMEeNeHb OKUCIeHUs, MOlb, MAIAPHASL Maccd,
MOJAPHBILL 00BeM, PACMBOPLL, INEKMPOIUMbL U HEINeKMPOIUMbL, IIeKMPOIUMUYECKas]
ouccoyuayus, OKUCIUMeNb U 80CCIMAHOBUMENb, OKUCIEHUEe U 80CCMAHOGIeHUe, MeNni080u
ahpexm peaxyuu, 0CHOBHbIE MUNBL PeAKYUll 8 HEOP2AHUYECKOU XUMUU,

— XapakmepHvle NPUSHAKU 8ANHCHEUUUX XUMUYECKUX NOHAMULL,

— 0 CYWecmeosaHuu - 63aUMOCEA3U  MENHCOY  BANCHEUMUUMU XUMULECKUMU NOHAMUSMU,

— CMbICT  OCHOBHBIX  3AKOHO8 U  Meopuu  XUMUU:  AMOMHO-MONEKYIAPHASL Meopus,
3AKOHbL COXPAHEHUsL MACCbl Geujecms, NOCMOSIHCMBA COCMAsd, NepuooudecKull 3aKou /1.
U. Menoeneesa

BbINyCKHUK HAYYHUTCS:

Ha3bIBaTh: Xxumuyeckue 21eMeHMbl;, COCOUHEHUS U3VUEHHBIX KIACCO8 HEOPSAHUYEeCKUX
geuecms, OpeaHuyecKue sewecmed no ux opmyne: Memat, SMaH, SMUileH, ayemuieH, MemaHol,
IMAHON, 2IUYEPUH, YKCYCHAS KUCTIOMA, 2I0K03d, Caxapo3d.

OO0BSACHATB: QuzUUecKUll CMbICTL AMOMHO20 (HOPAOKOB020) HOMEPA XUMUYECKO20 dNeMeHmd,
HOMepO8 2pynnvl U nepuooa 6 nepuooudeckou cucmeme [.1. Menoeneesa, k Komopvim d1eMeHm
NPUHAONEHCUN,

3aKOHOMEPHOCIMU U3MEHEHUs. CIPOEHUsL AMOMO8, CEOUCME DNEMEHMO8 8 Npeoenax Maiblx
nepuoo08 U 2NABHbIX NOOSPYNN, d MAKI’CE CEOUCMEA 00PA3YEMbIX UMU BLICULUX OKCUOO8,

CYWHOCMb — npoyecca  IIeKMpOIUMUYEcKoll  OUCCOYUaYUU U PeaKyuti UOHHO20 0OMeHA

XapakTepu3oBaTh: XuMmuyeckue 31emMeHmvl (0m 6000poda 00 Kalbyus) HA OCHOBE UX
NONONCEHUS 8 NEPUOOUYECKOL cucmeme Xumuyeckux snemenmos /. M. Menoeneesa u ocobennocmet
CMPOEHUsL UX AMOMO8;

83AUMOCBA3b  MeNCOY COCMABOM, CMPOEHUEM U CBOUCBAMU GeUjeCms;

XUMUYECKUE CBOUCMBA OCHOBHBIX KIACCO8 HEOPSAHUUECKUX 8eUjeCms: OKCUO08, KUCIOM,
OCHOBAHUU U COTIE.

Onpenensitb, KIacCuPUUUPOBATDL; COCMAB8 8eujecms no ux Gopmynam; 8aileHMHOCMb U
cmeneHb OKUCIeHUsl dIeMeHma 8 COeOUHeHUU,

BUO XUMUHECKOU CB53U 8 COCOUHEHUSIX, NPUHAONEHCHOCTb BEUeCE K ONPeOeleHHOMY KIACCy
COeOUHeHUT, MUNnbl XUMUYECKUX PeaKyutl,

B03MONCHOCTb NPOMEKAHUS PeAKYUll UOHHO20 0OMEHA.

CocTaBisATb: cxembl cmpoenus amomos nepgvix 20 s1emMeHmos nepuooudeckoli cucmembl
I U. Menoeneesa, ghopmynvl Heopeanuieckux coOeOUHeHUl U3y4eHHbIX KI1ACCO8,

VDABHEHUSI XUMUYECKUX PeaKyull.

OOpamarbesi: ¢ xumuueckol nocyoou u J1abopamopHsim 060py008aHuem. pacno3Hagams
ONBIMHLIM NYMeM: 2a3000pazubie 8eujecmsd: KUCI0poo, 6000p00, VeIeKUCHbI 2d3, AMMUAK;
PAacmeopvl  KUCiom U  wjeiodeli no UMEHEHUI0  OKPACKU UHOUKAMOPA, KUCTOMbl, Weroyu u
COJIU NO HAUYUIO 8 UX PACMBOPAX XJOPUO-, CYIbpam-, KApOOHAM-UOHO8 U UOHA AMMOHUSL.

BbI4HMCAITB: MaACCo8YI0 0010 XUMUYECKO20 dNleMeHma no ¢opmyie coeOuHeHus:, MAccosyio
00110 8ewecmed 8 pacmeope,

KOIU4eCcmeo eewecmasd, o00vem uiu MAaccy eewecmea no Koauiecmay eeujecmead, 0ovemy uiu
macce peazeHmos uiu nPoOyKmos peakyuil.

Hcnonab3oBaTh NpuodpeTeHHbIe 3HAHUS W YMEHHS] B MPAKTHYECKOH NeATEeJHLHOCTH U
MOBCEeIHEBHOM KU3HU JIA1:

be3onacnozo obpaweHuss ¢ eewecmeamu U MAmMepualamy 6 NOBCEOHE8HOU JHCUHU U
2PAMOMHO20 OKA3AHUSL NEPBOll NOMOWU NPU 0XHCO2AX KUCIOMAMU U Werouamu, O0ObACHEHUs.
OMOeNbHbIX (haKmos u NpuUpOOHbLIX AGIEHUL;, KPUMUYECKOU OYeHKU UHGopmayuu o eeujecmesax,
UCNONb3YEMbIX 8 ObIM).



2. COJJEP)KAHUE KYPCA BHEYPOUHOMH JIEATEJBHOCTH C YKASAHUEM ®OPM
OPI'AHM3AIIMM U BUJTOB JEATEJBHOCTMU.

PA3EJI 1 BELIECTBO (5 gacoB)

Crpoenue atoma. Cmpoenue >31eKmponHbIX 0007104eK amomos nepgvix 20 snemenmos
nepuoouueckou cucmemvl [JH. Menoeneesa. Cospemennvie npedcmasienus o CMpoeHuu amomd.
Heuoicenue snexkmpona 6 amome. Amommnas opodoumans. IlocnedosamenvbHocms  3aNONHEHUs.
9/1eKMPOHHBIX 000104eK 6 amomax. DNeKmpoHHble U 2paguyeckue Gopmyibl Amomos 21eMeHmos.

PaboTa ¢ TpeHMPOBOYHBIMH TECTaMH 110 TEME.

Ilepnonnueckuil 3aKOH U IIEPUOJAAYECKAs CHCTEMA XMMUYECKUX 3i1eMeHTOB J[M1. Menneneesa.
I'pynner u  nepuoodvl nepuoduueckoii cucmemvl. Dusuueckuil CMbICI NOPAOKOBO20 HOMEPA
XUMUYECKO20 2TIeMeHMA. 3aKOHOMEPHOCMU USMEHEHUS CBOLCTNE DIEMEHMOE U UX COeOUHEHULL @ CE53U
C NOJI0JICEHUEM 8 NEPUOOUUECKOU CUCTeME XUMUYECKUX dNeMEeHMO08. XapaKmepucmurka XuMuiecKux
CBOLICME I1eMEHMO8 2NAGHBIX NOOSPYNN U NEPUOOUYHOCTL UX USMEHEHUSl 8 C6eme DNIeKMPOHHO20
cmpoenus amoma. Obwas xapakmepucmura 1eMeHma Ha OCHOBE €20 NOJIOICEHUS 8 NePUOOULECKOU
cucmeme JI. U. Menoeneesa.

PaboTa ¢ TpeHMPOBOYHBIMH TECTAMH 110 TEME.

Crpoenue BewmecTB. Xumuueckas c6:A3b: KOGANEHMHAS (NOJAPHAAL U HENOAAPHAS), UOHHAS,
memannudeckas. Xumuueckas céazb amomos. Kosanenmnas cesi3b u mMexanusm e€é oopazo8aHus.
lHonapnas u nenonapuas koeanewmuas ceazv. Ceolicmea KOBANEHMHOU C6A3U. NeKMPOHHbIE U
cmpykmyphvle opmynvl eeujecms. Monnas cesaze u mexanusm eé oopazosanus. Ceolicmea uoHoS.
Memannuueckas cé:3b.

[IpakTrnyeckoe 3ansTue. CocTaBieHUE 3JIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJI BELLIECTB.

BanenTtHOoCTh XMMHMYECKHMX »dJieMeHTOB. CTelleHb OKHCJICHHS XUMUYECKHX DJIEMEHTOB.
Banenmmnvie snekmponvl. Banenmnocmo. Banenmusie 603modcnocmu amomos. Cmenenv OKUCIEHUS.
[IpakTuueckoe 3anarue. CocTaBieHUE TMEKTPOHHBIX U CTPYKTYPHBIX (hOpMYJT BEIIECTB.
[Ipocteie u crnoxubie BemecTBa. (OCHOBHBIE KJIacChl HEOPTraHUYECKHX BEIECTB.
Homenxnamypa neopeanuueckux coeounenuti. Knaccugurayus sewpecmas: npocmwie U ClOJNHCHbLE,
Memannwl u Hememannvl. Knaccugpuxayus neopeanuuveckux eewjecms, ux 2ceHemuyeckds Ces3b.
Homenxnamypa, knaccugpuxayus oxcuoos, Kuciom, coneil u OCHOBAHUIL.
PaboTta ¢ TpeHHPOBOYHBIMHU TECTAMU TIO TEME.

PA3JIEJI 2 XUMHNUYECKAS PEAKIIUS (5 yacos)

XuMHueckasi peakuus. Ycrnosus u npusHaku npomeKkanusi XuMuieckux peakyuu. Xumuyeckue
ypaeuenus. CoxpaneHue Maccvbl gewyecms npu Xumuveckux peaxyusax.Duzuueckue u xumuyeckue
saenenus. CpasHeHue NPU3HAKO8 @usuyeckux u xumuyeckux senenuu. Hanucauue ypasHeHue
XUMUYECKUX peaKyull, pacCmaHo8Ka Ko duyuenmos. 3aKon cOXpaHeHus MAaccol 8eujecms.

Pabota ¢ TpeHUPOBOYHBIMH T€CTAMU TIO TEME.

Knaccudukanuss XuMUYECKHX peakluid MO Pa3IMYHBIM TPHU3HAKAM: YUCTY U COCMABY
UCXOOHBIX U NONYYEHHbIX Beujecms, USMEHEeHUl0 CmeneHell OKUCIeHUs XUMUYEeCKUX 3JIeMeHmOos,
NO2IOWEHUIO U BbIOETEHUIO IHEPSUL.

Pa3znuynvie knaccugurayuu xumuueckux peaxyut, npumepbsl.

PaboTa ¢ TpeHUPOBOYHBIMU TECTaAMHU.

DNEKTPOIUTHl ¥ HEINEKTPOIUTHL. Kamuousvl U aHUOHbL. DNeKMpOIUmMuyecKas OUCCoOyuayusl
Kuciom, wenodei u conetl (CpeOHux). OneKmpoaumsl U HedIeKmpoaumsl. INeKMpoIUmudecKast
ouccoyuayus 8 pacmeopax u pacniagax. Ponv 600vl 6 npoyecce 31eKmposumuieckol OUCCoOYUayuu.
Cmenenv oOuccoyuauuu. Koncmaunma ouccoyuayuu. Xumuuyeckue ceoUCMEd KUCIOM, COnell U
OCHOBAHULL 8 c8eme MmeopuL INeKMPOIUMULECKOL OUCCOYUAYUU.

PaGoTa ¢ TpeHUPOBOYHBIMU TECTaMHU.

Peakuuu moHHOTO 0OMEHa U ycioBUS UX ocymiecTBieHus. Cocmagnenue MONeKYIAPHLIX U
UOHHBIX YPABHEHU. YnpadcHeHue Ha HanucaHue ypasHeHull peakyuti UOHHO20 0OMeHA.



OKHUCIINTENEHO-BOCCTAHOBUTENIbHBIC peakiuu. Okucaumens u goccmanosumens. IIpoyeccoi
okucnenus u eoccmanosienus. Cocmaegnenue ypaguenuii OBP: memoo a2nekmpoHnoeo banraunca u
Memoo noypeakyuil (LOHHO-31eKMPOHHBIU Memoo).

IIpakmuueckoe 3anamue. Cocmagnenue ypasnenuti OBP memooom snekmponnoco bananca u
MEMOOOM  NOYpeaKyul. Vnpasicnenue Ha  cocmaenenue  ypasmeHull  OKUCIUMETbHO-
80CCMAHOBUMENILHBIX PeAKYUU.

PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHHYECKOM XHMMWMN.
HNPEACTABJIEHUSA Ob OPTAHUYECKHUX BEHHIECTBAX

(13 yacos)

XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB METAIJIOB U HEMETAIUIOB. Xumuueckue ceolcmea
NPOCMbIX GeUjecme-uemaios WeiouHblX U Wel0YHO3EMENbHbIX MEeMAllo8, anltOMUHUs, Jicenesd.
Obwas xapakmepucmuxa memannos. Pacnonosicenue memannos 6 Ilepuoouuecxoii cucmeme J.H.
Menoeneesa, uszmenenue ux ce0UCME NO NEPUOOAM U 2PYNNAM. INEeKMPOXUMUUECKUU D50
HanpsodiceHuss Memannog. Xumuueckue ceonucmea Memannos. Xapakmepucmuku — WeloYHbIX U
WeN0YHO3eMeNbHbIX MEeMAllos, anoMunus, xcene3a. Xumuyeckue c80UCMBEa NPOCMbIX Geujecms-
HeMemainos: 8000po0d, KUCIOPOOd, 2allo2eH08, cepbvl, azoma, Gocgopa, yenepooda, KpeMmHUsl.
Obwas xapakxmepucmuxa Hememannos. Pacnonoscenue memannos 6 Ilepuoouueckoti cucmeme /1.
Menoeneesa, uzsmenenue ux c80tcma no nepuodam u epynnam. Xumudeckue ceotcmea Hememaiios.
Xapakmepucmuku 8000pooa, KUCI0poOd, 2a102eH08, cepbl, azoma, hocghopa, yenepooa, KpemHus u
UxX coeOuHeHull.

XUMHYECKUE CBOMCTBA CIIOKHBIX BEILIECTB. Xumuueckue C60UCmea OKCUOO8. OCHOBHUIX,
ampomepnuix, Kuciomusix. Homenxnamypa, kiaccugukayus, xumudeckue coucmea u cnocoodwl
NOJIY4eHUs OKCUOO8.

Pabora ¢ TpeHUPOBOYHBIMH TECTAMHU.

XUMHUECKUE CBOMCTBAa OCHOBAHUUN. Homenkniamypa, Kiaccugurayus, Xumuieckue ceolcmaed
U CnocooObl NONYYEHUS OCHOBAHULL.

PaboTa ¢ TpeHUpPOBOYHBIMHU TECTAMHU.

XuUMUYecKue CBOMCTBa KHUCIOT. Homenxnamypa, xkiaccughuxayus, Xumuieckue ceoucmea u
CnOCcoObl NOYYEeHUsT KUCTOM.

PaGota ¢ TpeHUPOBOYHBIMU TECTAMHU.

XuMHUecKkue cBoiicTBa conel (cpenuux). Homeuwknamypa, kiaccuguxayus, Xumuyeckue
ceolicmaa 1 cnocodwvl NOLyYeHUs coJlell.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

B3auMoCBsI3p  pa3sIMYHBIX KJIACCOB HEOPTraHMYECKHX BEIIECTB.

I'enemuueckas c6s3b MedHcoy KNaccamu HeOp2aHuyecKux coeoOuHeHull.

Ipaxmuueckas paboma. Bvinoninenue ynpasicnenuii Ha yenouxy npeepaujeHull.

[TepBoHaYaTEHEIC CBEJICHUS 00 opranudeckux BemectBax. Cocmag opeanuueckux
sewecms. Ilpuuunvl MHO2000pasus opeanudeckux eeujecms. IIpeocmasnenue o pazeépHymou u
COKPAWEHHOU CMPYKMYPHOU opmynie opeaHudeckux eeujecms. Ponb opeanuueckux sewecms 6
npupooe U HCU3HU 4en08eKd.

YTIIeBOAOPOIBI TIpeieIbHBIC U HeMPEACIbHbIC: METaH, 3TaH, 3THJICH, alleTHIICH.

Cocmag u HomMeHKIamyp y2ne8000po0os8 psaoda MemaHa. XumuyecKue ceoucmea npeoeibHbix
y2ne8o000p00os (ha npumepe memana). Cocmaes u HOMEHKIAMYP HENPEOEIbHbIX Y21e8000P0008 pioa
amuneHa, ux Qusuueckue ceolicmea. Xumuueckue C80UCMEA HENPEOelbHbIX Y2ne8000po00s (Ha
npumepe smunena). Peaxyuu nonumepuzayuu u 6b1COKOMONEKYIAPHbIE 8euiecmsa (HOIUMepbl).

Kucnoponconepkaiue BemiecTBa: COUPTBHl (METAHOJN, JSTaHOJ, TIHWIEPHH), KapOOHOBHIE
KHCIIOTHI (YKCYCHAst i cTeapuHoBast). [louamue o ghynkyuonanvrot epynne. Cocmas, HOMeHKIamypa,
Qusuyeckue u xumuyeckue ceoticmea cnupmos. Ilpedcmasnenue 0 MHO20AMOMHBIX CHUPINAX HA
npumepe 2nuyepuna. Ilpedcmaenenue o KapOOHOBLIX KUCIOMAX U peakyuu dmepupurayuu.
Kapbonosvie kucnomol. Qusuueckue u Xumuueckue c8oUcmea yKCyCHOU KUCIOMbl, €€ npuUMeHeHue.



buonoruuecku BaKHbIE BelleCTBA OENKU, XKHUPbI, YIIEBOABL [louamue 0 ClOMCHBIX 2¢hupax.
Kupwi. Cocmae monexyn scupos, ux gpuzuueckue ceolicmea u npumenenue. buonocuueckas ghynkyus
oHcupos. Yeneeoowl, ux cocmas, uauueckue ce0UCMEa, HAxXodxicoeHue 6 npupooe, npumeHeHue u
buono02uiecKas pono.

PA3JIEJI 4 METOJbI IO3HAHUA BEIIIECTB 1 XUMHNYECKHNX SIBJIEHUM.

OKCIHHEPUMEHTAJIBHBIE OCHOBbI XUMHWHU (6 yacos)

[IpaBuia Oe3omacHON paOOTHI B MIKOJIBHOW Jabopatopuu. Jlabopamophas nocyoa u
obopyoosanue. Pazoenenue cmeceil u ouucma eewjecms. [lpueomosnenue pacmeopos. Onpedenernue
xapakmepa cpedvl pacmeopa KUcIom u wenodell ¢ nomowjbio uHouxkamopos. Kauecmeennvie
peaxkyuu Ha UoHblL 8 pacmeope (X10puo-, cyabgham-, KapOOHAM-UOHDL, UOH AMMOHUSL).

[Tonmyuyenue ra3000pa3HBIX BemlecTB. Kauecmeennvle peakyuu Ha 2a3000paszmvie geujecmsd
(KUC0poo, 6000p00, YeaeKUCIvlll 2a3, AMMUAK).

[IpoBenenue pacueToB Ha OCHOBE (OPMYII U YpaBHEHUH peakiuil. Pemenue 3anauy.

Boviuucnenus maccogou 00au XUMUYeCKo20 d1eMeHmda 6 geujecmae.

Boviuucnenus maccogou 00au pacmeopeHHo20 8eujecmaa 8 pacmeope.

Boviuucnenue konuvecmea sewecmea, Maccyl uil 06vema 8euwecmed no Koauiecmasy 6euecmsd,
macce unu 06vemy 00HO20 U3 peazeHmos Ui NPoOYKmMos peaxyu.

PA3JIEJI 5§ XUMMUA U )KU3HD (1 gac)

[TpoGaemMbl 6€30MacHOTO MCIOJB30BaHUS BEIICCTB U XMMHYECKUX PEaKIUi B MOBCEIHEBHOU
KUBHHU. Xumuueckoe 3a2pssHeHue oKkpyrcaroweti cpeobl U e20 NOC1e0CmBUsL.

Pabota ¢ TpeHHpOBOYHBIMU TECTaMU ISl MOATOTOBKH K [ A.

PA3JIEJI 6 PEIIETUIIAOHHBIN DK3AMEH (4 yaca)

Y4yeOHo — TeMAaTHYECKNH IIJIaH

No Kos1-Bo
n/ Tema JacoB
n Bcero
1. | BEIIECTBO. 5

2. | XUMHWYECKAS PEAKIIMA 5

SJIEMEHTAPHBIE OCHOBbI HEOPTAHUYECKOU XUMUU.
IMPEACTABJIEHIA Ob OPTAHMYECKHNX BEIIECTBAX

METO/IbI [TO3HAHUA BEIIECTB U XUMUYECKUX SIBJIEHHIA.

4. OKCHHEPUMEHTAJIBHBIE OCHOBbLI XUMHWHU 6
5. | XUMUA U ’)KN3HbD. 1
6. | PEIIETULIMOHHBII YK3AMEH 4

UTOIro 34




KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

Ne Tema Teopernyeckue BONpPOCHI. IIpakTHyecka
3aHATHS. 1 YaCTh.
BEHIECTBO.(5 uyacoB)
Crpoenue ATOMBI U MOJIEKYJIbl. XUMUYECKUM 351IeMeHT. CTpoeHue
aroma. aroma. CTpoeHHE 3IEKTPOHHBIX 000I0UEK aTOMOB IEPBBIX
20 snemenToB nepuoauueckoit cucremsl [[.1. Menneneena.
[lepuonnueck | Ilepuonnueckuii 3aK0OH U NEPUOANYECKASL CUCTEMA Brimonnenue
Wi 3aKOH U xuMuueckux anementoB [[.M. Menneneesa. [ pynrsl u TECTOB.
[Tepuoguueck | mepuoabl NepUOANYECKOM cucTemMbl. DU3MUECKHIT CMBICI Kontpoub Ne
as cucTemMa MOPSIIKOBOTO HOMepa Xxumudeckoro ainemenTa. Cesizp [13u | 1.
xumuyeckux | CtpoeHus aroma. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
JJIEMEHTOB AJIEMEHTOB U WX COCIMHEHUMN B CBSI3U C MOJIOKEHUEM B
JA.N.MeHnnene | nepuoandeCcKON CUCTEME XUMUYECKUX JIEMEHTOB.
eBa.
Crpoenue Crpoenue BemecTB. XUMUYECKask CBA3b: KOBAJICHTHAs Onpenenenue
BEILIECTBA. (momnstpHast ¥ HEMOJISIPHAs ), HOHHASI, METAJTTUYECKas. THUIIA
Kpucrannmueckue pemeTku. XUMHUYECKON
Annorponusi. B3auMocCBsI3b CTPOEHHUS M CBOWCTB BEIIECTB. | CBSI3H U
CBOWCTB
BEIIIECTBA 110
XUMHUYECKON
dbopmyrre.
Crenenb BajleHTHOCTh XUMUUYECKUX 3JIEMEHTOB. Onpenenenue
okucieHuss U | CTeneHb OKUCICHUS XUMHUECKUX DJIEMEHTOB BaJICHTHOCTH
BaJICHTHOCTb. 3JIEMEHTOB B
HEOpPTaHUYECK
ux
COCTMHECHUSIX.
Knaccudukan | Knaccudukaius HeoOpraHn4ecKrux BEIIeCTB. CocraBnenue
us [IpocTeie u cnoxubie BemecTBa. OCHOBHBIE KJIACCHI dbopmyn o
HEOpraHuyec | HEOPTaHMYECKUX BEIIECTB. Ha3BaHUSIM.
kux BemecTB. | HomeHkmarypa(MexayHapoIHas U UCTOpUUECKas) Brimonnenune
HEOPraHUYECKUX COECIUHEHUN. TECTOBBIX
3aaHuN.

Kontpons Ne
2.

Xumuueckas | XMMHYECKas peakius. YCIOBUS U IPU3HAKU MPOTEKAHUS
peakuus XUMHUUYECKUX peakuuil. XUMHUECKHE YPAaBHEHHUS.
CoxpaHeHHre Macchl BEMIECTB IPU XMMHUECKUX PEAKIUSX.
Knaccudukan | Knaccudpukanus XuMUYECKUX PEeaKIHM [0 pa3IuYHbIM
us IIPU3HAKaM: YUCIIY U COCTABY UCXOAHBIX U MOJYyYEHHBIX
XUMHYECKUX | BEUIECTB, U3MEHEHUIO CTENIEHEN OKUCIEHUS XUMUYECKUX
peaKuuil. AJIEMEHTOB, NOMIOIIEHHUIO U BBIIECICHUIO SHEPTUH.
ONEKTPONUTH | DIEKTPOJIUTHI U HEANEKTPOIUTHI. KaTHOHBI M aHHOHBI. [IpakTukym:
yeckas ONEeKTpOIUTHYECKAs JUCCOLMALIUS KUCIIOT, IIeTI04eH U COCTaBJIEHUE
aucconmanus | conelt (cpeqHux).Peakiinu HOHHOTO OOMeHa U yCIIOBUS UX | HOHHBIX

OCYIIECTBJICHUS.

ypaBHEHUH




9. OxucnurensH | Crenenn okuciaeHus. OKHUCIUTENb U BOCCTaHOBMTENb. | IIpakTuxym:

0— OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN. COCTaBJICHUE
BOCCTaHOBUTE | MeTo anieKTpoHHOrO OasnaHca. ypaBHEHUU
JIbHBIE OBP.
peakLuu.
10 O600menne | XuUMHYECKask PeaKiust Kontpoab Ne
3.
3JIEMEHTAPHBIE OCHOBbI HEOPTAHUUYECKOM XUMMWMU. IPEJICTABJIEHUS OB
OPTAHUYECKUX BEHIECTBAX(13 yacoB)

11. Xumnueckne | XUMUYECKHE CBOWCTBA MPOCTHIX BELIECTB-METAIIOB: Jlexuus.
CBOICTBa HIEJIOYHBIX U IEJT0YHO3EMENbHBIX METAIIOB, AJIFIOMUHUS,

MPOCTBIX Kenesa.
BELIECTB.

12 Xumnueckrne | XUMUYECKHE CBOMCTBA MPOCTHIX BELECTB-HEMETAIIOB: Brimonnenue
CBOICTBa BOJIOPO/Ia, KUCIIOPO/a, TAJIOTEHOB, CEPHI, a30Ta, Gocdopa, | TECTOBBIX
MIPOCTBIX yIjeponaa, KpeMHHUSL. 3a/IaHUi.
BELIECTB

13 Xumuyeckne | XMMHUYECKHE CBOMCTBA OKCHUIOB: OCHOBHBIX, aMPOTepHbIX, | [IpakTukym.
CBOICTBA KHCJIOTHBIX. Brimonnenue
CJIOKHBIX TECTOBBIX
BEILECTB. 3a/IaHUI.

14 Xumndeckne | XMMHUYECKHE CBOMCTBA OCHOBaHUM JlaGopaTopHas
CBOMCTBA pabora.
CJIOKHBIX
BELIECTB.

15 Xumuyeckne | XHUMUYECKUE CBOMCTBA KUCIIOT. JlabopatopHas
CBOMCTBa pabora.
CJIOKHBIX
BELIECTB.

16 Xumuueckrue | XUMUYECKHE CBOMCTBA COJEH (CpeaHuX). JlabGopatopHas
CBOICTBa pabora
CJIOKHBIX
BELIECTB.

17 I'enernueckn | B3anMOCBA3b pa3IMYHBIX KJIIACCOB HEOPTAHUYECKUX OcytiecTBieHH
€ CBSI3U. BELIECCTB. e LENOYEK

IIPEBPALLCHHMN.

18 O6o0menne. | XUMHUYECKHE CBOMCTBA OCHOBHBIX KJI1acCOB Kontpons Ne

HEOPTraHUYECKUX COCTUHEHUH. 4.

19 Knaccuguxkan | [lepoHauanbHble cBelieHus: 00 opraHuueckux BemectBa. | CocraBieHue
us Knaccugukarus opraHnuecKkux BemecTB, 0omue GopMyisl. | hopmyi U
opranndeckn | OyHKIMOHAIBHBIE TPYNIBI. BUIBI HOMEHKIATYPHI. Ha3BaHUE
X BEIIECTB. [ToHsiTHE TOMOJIOTHH U U30MEPUH. OpraHUYECKHUX

BeniecTB.CocT
aBJICHUE
TOMOJIOTOB U
M30MEPOB.

20 CBoiicTBa YriieBoiopo/ipl MpeiesibHbIE U HENPEIebHbIC: METaH, 3TaH, | BrinmomHeHne
OpraHUYecKH | 3TUJIEH, alleTuiieH. CBOWMCTBA yIIEBOJOPOIOB. TECTOBBIX
X BEIIECTB. 3aJaHuN.




21 CaoiicTBa Kucnopoacoaepxaiuye BemecTBa: CiupThl (METAHOII, Brimonnenue
OpPraHMYECKH | 3TAHOJ, IIMLIEPUH), KAPOOHOBBIE KUCIOTHI (YKCyCHAs U TECTOBBIX
X BEIIECTB. CTEapuHOBAas). 3a/IaHUi.
22 CBoiicTBa buonornuecku BayKHBIC BENIECTBA: OCIKH, JKUPBI, Bremmonnenue
OpPraHMYECKH | YTJIEBOJBI. TECTOBBIX
X BEILECTB. 3a/IaHUM.
23 O600menue | CBoiCTBa OpraHUYECKHUX BEIIECTB Kontpoap Ne
5.
METO/IbI IO3HAHUS BEIIIECTB U XUMHWYECKHUX SIBJIEHUM.
IKCIIEPUMEHTAJIBHBIE OCHOBBI XUMHWMU (6 yacoB)
24 Xumuueckass | [IpaBuita 6e3omacHo# pabOTHI B IIKOJBLHOM JIA0OPATOPUH. JlaGopaTopHas
naboparopus. | JlaboparopHas mocyna u 060pya0oBaHHE. pabora
YucThle BelecTBa U CMECH
25. KagectBennn! | OnpeneneHue xapakrepa cpeabl pacTBOpa KUCIOT U Brimonnenune
€ peaKkInu IeNo4eil ¢ moMoIIbio HHAUKaTopoB. KadecTBeHHbIE TECTOBBIX
peaKIiy Ha HOHBI B pacTBOpE (XJIOpUI-, CyIb(at-, 3a/1aHU.
KapOOHAT-WOHBI, HOH aMMOHHUS).
26 I'azoo0pa3ubl | [Tomydenue razoo0pa3HbixX BemiecTB. KadecTBeHHBIC [IpakTuueckas
€ BelllecTBa peakiuu Ha ra3oo0pa3HbIe BelecTBa (KUCI0po, BOAOPod, | paboTa.
YIJICKUCTIBINA a3, aMMHAK).
27 Pemenne [IpuMeneHne 3HaHUM IS PEICHUS 3aJIaHUH C Brimmonnenne
3a/1a4. YMCTBEHHBIM YKCIIEPUMEHTOM. 3a/IaHHi.
28 [IpoBenenue | BoruncneHus MaccoBoil 10U XUMUYECKOTO DIIEMEHTA B Permenue
pacdyeToB Ha | BemiecTBe. BrIunCiIeHUss MacCOBOM J10JIU PACTBOPEHHOTO 3a/1a4.
OCHOBE BEIIECTBa B pacTBOpE.
dbopmy.
29 [IpoBenenue | 3 Briunciienne KoianuecTBa BEIIECTBA, MAacChl Wi 00bemMa | Pernenue
pacyeToB Ha | BEMIECTBA MO KOJMYECTBY BEIIECTBA, MACCE WU 00BEMY 3a/1a4.
OCHOBE OJTHOTO U3 PEAareHTOB UJIM NPOAYKTOB PEAKIINH. KonTposabr Ne
ypaBHEHM 6.
pEaKLIMA.
XUMMUSA U KU3Hb.(1 yac)
30 Xumus u | [Ipobnembl 6€30MacHOr0 UCIOIH30BAHUS BEIIECTB U
KU3HB. XUMUYECKUX PEaKINil B TOBCEAHEBHOM KH3HHU.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOILIEH CPelibl U €ro
MOCJIC/ICTBHSI
PENETUIIMOHHBINA DK3AMEH(4 uaca)
31 Penetuninonn
piii OI'D Nel
32 Penerunrionn
b1l OI'D No2
33 Penerunrionn
b1l OI'D No3
34 Penerunrionn

b1 OI'D Ne4
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