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1. NOSACHUTEJIbBHAS 3AITUCKA

PaGouas mporpamma Kypca mo BbIOOPY IO TeMe «XHUMHUSA Ha «5» paccuMTaHa Ha oOydarommxcs 9
kiacca.. IIporpamma coctaBieHa Ha ocHOBe aBTOpckoil mporpammbl O.C.I'aGpuensiHa, COOTBETCTBYET
yueOHOMY IJIaHy 00pa30BaTeIbHON OpraHU3aI|H.

[Iporpamma mpegycMaTpuBaeT U3ydeHue mpeaMeTa XuMun Ha 6a30BoM ypoBHe. Pabouas mporpamma
paccunTaHna Ha 1 yac B Hezento, 34 Jaca B roj.

JlaHHBIN KypC COMPOBOXKAAET YUYCOHBIM MpeaMeT «XUMHUS» U MpeaHa3HadyeH Ijisi oOydaromuxcs, 9
KJIACCOB, MHTEPECYIOMINXCSA XUMHEH, a TakKe IJi TeX PeOsT, KOTOpble BHIOpAIM TOT MpeAMET JJs Clauu
sk3amena B popme OI'D B 2021r.

Kypc moctpoen takum 00pa3oM, YTO MO3BOJIET PACIIUPUTh U YrIIyOUTh 3HAHUS OOYYAIOLIUXCS T10
BCEM OCHOBHBIM pa3eiiaM IIKOJIBHOTO Kypca XHMMHUU OCHOBHOM IIKOJBI, a TakXe JUKBUAUPOBATH
BO3MOXKHbIE npoOenbl. ColepikaHue Kypca MpeAHa3HAuYeHO sl OBJIA/ICHUSI TEOPETUYECKUM MATEPUAIOM U
0TpabOTKH MPAKTUYECKUX HABBIKOB PEIICHHUS 3aJaHH KOHTPOIHHO-U3MEPUTEIBHBIX MaTEPUATIOB.

Peanmzanust 1aHHON MpOrpaMMBbl CIIOCOOCTBYET MCIOIB30BAHUIO PA3HOOOPA3HBIX ()OPM OpraHU3ALUU

yqe6H0ro mpouecca, BHCAPCHNUIO COBPEMCHHBIX MCTOI0B O6y‘leHI/I${ U TeJaroriuyecKuX TeXHOJOTHH.



2. 1IEJIA Y 3AJTIAYM JIOTIOJTHUTEJIBHBIX 3AHATUN

Heap Kypca: MOATOTOBUTH OOYYAIOIMIMXCS K WUTOTOBOM aTTECTAIlMU MO XMUMHH 332 KypC OCHOBHOU

o06meo0Opa3oBaTesbHOM MKOJIBI B popme OI'D.

OcHOBHbBIE 3ajavuM Kypca:

*  H3y4YeHHE HOPMATUBHBIX JOKYMEHTOB U CTPYKTYpPbI 9K3aMEHAIMOHHON paboThI 110 XUMUU B (hopMme
oro;

*  (opmupoBanue y 00ydarommxcs KyIbTYPbl BBIMOJTHCHHS aTTECTAIIMOHHBIX 3aaHHIA;

*  3aKpeIvieHUE, CUCTEeMATH3allus U PACIIMPEHHE XUMUYECKUX 3HAHUI 00yUarOIINXCs 10 OCHOBHBIM
paszzenaM Kypca XMMUH OCHOBHOM IIKOJIBI;

* pa3BUTHE HABBIKOB CAMOCTOSITEIILHON pabOThI;

* (opmupoBaHUE HABHIKOB aHATUTUYECKOU JICATSIBHOCTH, IPOTHO3UPOBAHUS PE3YIIbTATOB IS
Pa3IMYHBIX BAPUATUBHBIX CUTYaIIU;

* pa3BUTHUE IIO3HABATEJIBLHOIO UHTEPECA, MHTEIJIEKTYaIbHbIX CIIOCOOHOCTEN B ITPOLIECCE MOMCKA PELLICHUH;

* pa3BUTHE YMEHUH JIOTMYECKU MBICIUTH, BOCHUTAHHE BOJIH K MPEOJIOJICHUIO TPYAHOCTEH, TPYIOII00us U
T0OPOCOBECTHOCTH;

* (opmupoBaHUE HABBIKOB UCCIICIOBATEILCKOM JICITEILHOCTH;

* (¢opMHpPOBaHUE UHIMBHUIYyATHHBIX 00pa30BaTEIbHBIX MOTPEOHOCTEN B BHIOOpE NaTbHEHIIIETO TPOdHIIs

O6y‘{eHI/I${ B CTapH_Ieﬁ HIKOJIC.



3. IIJIAHUPYEMBIN PE3VJIBTAT

Jluunocmuvimu pe3yiomamamnu oﬁyttemm Aeaaomca:

v

v

YyBCTBO TOPJOCTU 33 POCCHICKYI0 HayKy, TYMaHHU3M, MOJOXXUTEJIbHOE OTHOLICHHE K TPYAY,
L[EJIeYCTPEMIICHHOCTD,

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JAajbHEWIIel 00pa3oBaTeIbHON TPACKTOPUU €CTECTBEHHO-
Hay4yHOTr'0 HaIllpaBJICHMUS,

YMCHUC YIIPABJIATH CBOCH ITO3HABATCIbHOM JACATCIIBHOCTBIO.

Memanpeomemuvimu pe3ynomamamu A6AAI0OMCA:

v
v

KCIMOJIb30BAHUE YMEHUN U HABBIKOB PA3JIMYHBIX BUJOB ITO3HABATEIBHON JIEATEIBHOCTH,
WCIIOJIb30BAHUE OCHOBHBIX HMHTEJUIEKTYaJbHBIX OIEpallMi: aHaiu3 U CHUHTE3, CpaBHEHUE,
00001IIeHIe, CHCTEMATH3AINH, BBISIBIICHUE IPUYHHHO-CIICCTBCHHBIX CBSI3EH,

YMEHHE OMNPEACIATh eI W 33Ja4d JCSITeIbHOCTH, BBIOMpPATh CPEACTBA pealu3alud I[eled u
MPUMEHSITh UX Ha MPAKTHUKE,

yMEHHE CaMOCTOSITEJIbHOTO MPUOOPETEHNS HOBBIX 3HAHUH, aHAIM3a U OLICHKH HOBOW MH(OPMAIIHH,

HCIIOJIb30BAHHUC PA3JIMYHBIX UCTOYHUKOB IS TTOJTYYCHU A I/IH(bOpMaI_II/II/I.

Ilpeomemmnvimu pezyromamamu aeaaomcesa:

v

(dhopMupoBaHHE MMEPBOHAYATBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABIICHUN O BEIIECTBAX, UX
MPEBPALICHUSAX U MPAKTUUECKOM IMPUMEHEHHH; OBJIaJICHUE OHATUMHBIM anmnapaTroM 1
CHUMBOJHNYECKHM S3BIKOM XUMUH;

0CO3HaHUE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHUYECKOI HAyKH KaK 00J1aCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUECKHUX MPEBPAIICHUI OPraHMYECKUX U HEOPTAHMYECKUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHHI )KUBOW U HEKUBOW MTPUPOIBL;

yriayOJeHrne IpeCTaBICHU 0 MaTepHaIbHOM €TUHCTBE MHPA;

OBJIQJICHHE OCHOBAMHU XUMHUYECKON TPAMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATh M OOBEKTUBHO
OIICHUBATH KU3HCHHBIC CUTYAI[UH, CBI3aHHBIC C XUMHUEH, HAaBBIKaMH 0€3011aCHOTO OOpAIIeHHS C
BEILIECTBAMM, UCIIOJIb3YEMBIMHU B MTOBCEHEBHOM KU3HU; YMEHUEM aHAIM3UPOBATH U IJIAHUPOBATh
9KOJIOTHUECKU OE€30MacHOE MOBEICHHE B LIETSIX COEPEKEHUS 3T0POBhS H OKPYKAIOIIEH Cpe/Ibl;
(hopMHupoOBaHHE YMEHUN YCTaHABIUBATDH CBSI3U MEXKIY PEaThbHO HAOII0IaeMbIMU XUMUYECKHUMHU
SIBJICHUSIMU U TTPOLIECCAMM, POUCXOSAIITUMU B MUKPOMHUPE, OOBSCHATH MPUINHBI MHOTOOOpa3us
BEILIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTh IPUMEHEHUS

BCIICCTB OT UX CBOﬁCTB;



v IIprOGpETEHNs OMBITA UCIIOIBL30BAHMUS PA3JIMYHBIX METOIOB M3YUEHHs BELIECTB; HAOIOICHHUS 32 HX
MPEBpAICHUSIMH TTPH IPOBEICHUH HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB C UCTIOIb30BaHUEM
1a00paTOPHOTO 000PYAOBAHUS U IPUOOPOB;

v/ yMeHHe OKa3bIBaTh MEPBYIO MOMOIIb IIPH OTPABJICHUSX, 0)KOTaX U APYTHX TPaBMax, CBA3aHHBIX C
BEIIECTBAMH U JTA0OPATOPHBIM 000pYyI0BaHUEM;

v’ OBJIaJICHUE TIPHEMAMU PabOThI ¢ HHPOPMAIMEH XUMUYECKOTO COIEPIKAHUS, TIPEACTABICHHOMN B
pas3Ho ¢opme (B BUE TEKCTa, GopMyIL, TpaduKOB, TAaOIMUHBIX JaHHBIX, CXeM, (hoTorpaduii u ap.)

v’ co3/1aHre OCHOBBI JUTsl (POPMUPOBAHUS HHTEPECA K PACIIMPEHHIO U YTIIYOJIEHUIO XMMHYECKUX
3HaHUI U BRIOOpA XUMHH KaK MPOQUIBHOTO MTPEIMETa IPH MepeXo/ie Ha CTYNEHb CPETHETO
(mosHOTO) O0IIIETO 00pa30BaHMs, a B TaJbHEHIIIEM U B KadecTBe cpepbl CBOE MpodeccHoHaIbHOM
NeSTeIbHOCTH;

v’ (dopMHpOBaHHE NPEICTABIECHUI O 3HAYEHUH XUMUYECKONW HAYKH B PEIICHUH COBPEMEHHBIX
IKOJIOTUYECKUX MPOOJIEM, B TOM YHUCIIC B TIPEAOTBPAIICHUN TEXHOTCHHBIX M SKOJIOTHYECKUX
KaracTpod.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCA

—  3HAMb XUMUYECKYIO CUMBONUKY. 3HAKU XUMUYECKUX IIeMEHmMO8, hopMYabl  XUMUYECKUX
geuecms,  YPAGHEeHUs.  XUMUYECKUX Peakyuil;

—  BadicHeliue XUMUYECKUe NOHAMUSL: BeujeCme0, XUMUYECKULL J1eMenm, amom, MOJIeKYId,
OMHOCUMENbHBIE AMOMHASL U MOLEKYIAPHASL MACCDL, UOH, KAMUOH, AHUOH, XUMUYECKAs CE53b,
INEKMPOOMPUYAMENbHOCHb, BANEHIMHOCMb, CMENeHb OKUCIEHUsl, MOb, MAIAPHAS MACCA, MOIAPHBII
00veM, pacmeopwl, NEKMPOIUNbL U HEIJIEKMPOTUNbL, JNEKMPOIUMULECKAsL OUCCOYUAYUSL,
OKUCIUMETb U 60CCMAHOBUMENb, OKUCTIEHUE U 80CCIAHOBIEHUE, MENI060U 3 hexm pearyuu,
OCHOBHble MUNbl PeaKyull 8 HeOP2AHULeCKOU XUMUU,

— 0 CYWecmeosaHuu - 63aUMOCEA3U  MENHCOY  BANCHEUMUUMU XUMULECKUMU NOHAMUAMU,

— CMbICI OCHOBHBIX 3AKOHO8 U MeOpuu XuMuu: AmOMHO-MOLEKYIAPHASL Meopusl, 3aKOHbL
COXPAaHeHUst Maccvl Geujecms, NOCMOSIHCMEd cocmasa, nepuooudeckuti 3akow J{. M. Menoeneesa

BbINyCKHUK HAYYUTCS:

Ha3bIBaTh: xumuueckue snemenmol, COEOUHEHUSI U3YUEHHBIX KLACCO8 HeOP2AHUYECKUX 8eUeCmE,
opeaHuyecKkue geujecmea no ux opmyne: MemaH, SmMaH, SMUieH, ayemuier, Memanoi, SMAano, eIUYepuH,
VKCYCHAsL KUCIOMA, 2110K03d, caxaposd.

OOBSICHATB: Pu3uyecKull CMbICI AMOMHO20 (NOPSAOK0B020) HOMEPA XUMUHECKO20 dlleMeHmd, HOMepPOo8
2pynnul u nepuooa 6 nepuoouyeckoul cucmeme [.U. Menoeneesa, Kk KOmopuvlm 21eMeHm NPUHAOTIEHCUNL,
3aKOHOMEPHOCIU U3MEHEHUs CMPOEHUs AMOMO8, C8OUCTE IIEMEHMO8 8 NPeOeNax MAalblX NepUooos u
2NIABHBIX NOOSPYNN, 4 MAKIHCE CEOUCMBA 00PA3YEMbIX UMU BbICULUX OKCUOOB,

CYWHOCmMb  npoyecca SﬂeKmpOJZul’HMI{QCKOZZ ()uccouuauuu upeam;uﬁ UOHHO20 0OMeHa



XapakTepu30BaTh: XuMuyeckue nemMeHmsl (0m 6000pooa 00 Kalbyus) HaA OCHOBE UX NOJONCEHUS 8
nepuoouyecKol cucmeme xumudeckux snemenmos /{. 1. Menoeneesa u ocobennocmeti cmpoeHus ux
amomoe;

83AUMOCEA3L  MENHCOY COCMABOM, CMPOEHUEeM U CEOUCMEAMU BEUjeCms;

XUMU4eckue CeoUCme8a OCHOBHLIX KIACCO8 HEOP2aHUYeCKUX eujecma: OKCUO00s, KUCI0m, OCHOBAHUN U
conei.

OnpenensiTe, KI1accupUUMPOBATD; COCMAB 8eecme No UX QOPMYIAM,; 8AIEHMHOCIb U CMENneHb
OKUCTIeHUsL DIeMeHma 8 COeOUHEHUU,

8UO XUMUUECKOU C8A3U 8 COCOUHEHUSX, NPUHAOTIEHCHOCIb 8eUleC8 K ONpeoeleHHOM) KIACCy COeOUHEeHU;
MUNbL XUMUYECKUX PeaKyui;

B03MOJCHOCHb NPOMEKAHUS PeaAKYUll UOHHO20 0OMeEHA.

CocTaBiasiTb: cxembl cmpoenus amomos nepgwix 20 snemenmos nepuoouyeckoul cucmemol /1. 1.
Menoeneesa, ¢hopmynvl HeopeaHuueckux coeOUHeHull U3y4eHHbIX KIaccos;

VPABHEHUsL XUMUYECKUX PeaKyull.

Obpamarbesi: ¢ xumuueckou nocyoou u 1abopamopHuimM 060py008aHuemM. pacno3Haséams ONbIMHbIM
nymem. 2az000pasHule 8ewecmed. KUCIopoo, 000P00, YeleKUCIblIL 243, AMMUAK, PACBOPbl  KUCIOM U
wenoyeu NO USMEHEHUI0 OKPACKU UHOUKAMOPA, KUCIOMbL, Welo4U U COU NO HAUYUIO 8 UX PACTNBOPAX
Xnopuo-, cynbgham-, KapOOHAM-UOHO8 U UOHA AMMOHUSL.

BBIYUCIATB: MACCO8YIO 000 XUMUYECKO20 dNIeMEHMA NO opmyie COeOUHEHUS, MACCOBYI0 OO0
gewecmea 6 pacmeope;

KOIUYeCmeo geujecmed, 00vem Uil Maccy eujecmsd no Koauvecmay seujecmasd, 00vemy i macce
peazenmos uiu npoOyKmos peaKyuul.

Hcnonab3oBaTh NpHOOPETEHHbIE 3HAHUSA M YMEHHUSI B MPAKTHYECKOI eI TeJIbHOCTH U MOBCETHEBHOM
JKU3HH JIJI51:

bezonacnozo oopaweHus ¢ euecmeamu U Mamepuailamu 8 NOBCEOHeBHOU HCUSHU U 2PAMOMHO20 OKA3AHUS
nepeoll NOMOWU NPU 0HCO2AX KUCTOMAMU U WeN04amu; 00bACHeHUss OMOeIbHbIX (haKkmos u npupoOHbIX

SGNeHUl, KpumuquKoﬁ OYEHKU qubopMauuu 0 seujecmedax, UCnolb3yembsvlx 6 6blmy.



4. COIEPXXAHUE KYPCA JIOIIOJTHUTEJIBHBIX 3AHATUN
PA3JIEJI 1 BELIECTBO (5 yacoB)

Crpoenue atoma. Cmpoenue 21eKkmpoHHbIX 000104eK amomos nepguix 20) s1emenmos nepuoouiecKkoll
cucmemvl J{U. Menoeneesa. Cogpemennvle npeocmagieHus 0 Cmpoenuy amoma. [{eudcenue 21eKmpoHa 6
amome. Amomnas opoumans. Ilocredosamenvrocms 3anoIHeHUs INEKMPOHHBIX 000I0YEK 8 AMOMAX.
Onexmponnvle u epaguueckue hopmynvl amomo8 1eMeHmos.

PaboTa ¢ TpeHMPOBOYHBIMH TECTaMU 10 TEME.

[Ieproanueckuil 3aKOH U NEPUOANUYECKAs CUCTEMA XUMUYECKUX 351eMeHToB 1. Menneneesa. [ pynnot u
nepuoosl nepuooudeckoli cucmemul. Puzuueckuil cCmMvlcii NOPAOKOB020 HOMEPA XUMUUECKO20 INeMEeHMA.
3akonomepHocmu usmMenenus COUCME 2NeMEHMO8 U UX COCOUHEHUN 8 C8A3U C NOJIOJCEHUEM 8
nepuoouyecKoll cucmeme XUMUUecKux d1eMeHmos. Xapakxmepucmuka XumMuyeckux c80UCme 31eMenmos
2NIABHBIX NOOSPYNN U NEPUOOUUHOCTNL UX USMEHEHUs 8 Ceeme dNeKMPOHH020 cmpoenus amoma. Obwas
Xapakmepucmuxa 371eMenma Ha 0CHOGe e20 NON0JCeHUs 8 nepuooudeckoti cucmeme J[. . Menoeneesa.
PaboTa ¢ TpeHMPOBOYHBIMH TECTaMU 10 TEME.

Crpoenue BemecTB. Xumuueckas c6:13b. KOBANEHMHAA (NONAPHAS U HENOJAPHAS), UOHHASA,
memannudeckas. Xumuueckas cesazo amomos. Kosanenmnas céa3v u mexanusm e€ oopasosanus. Ilonapuas
u HenoasApHas Koganenmuas cea3v. Ceolcmea KOBANEHMHOU C6A3U. DNeKMPOHHbIE U CHMPYKMYPHbLE
Gopmynvl ewgecms. Honnas ceaze u mexanuzm eé oopazosanus. Ceoticmea uornos. Memaniuueckas céssv.

HpaKTqucxoe 3ansTue. CocraBicHUE OJICKTPOHHBIX U CTPYKTYPHBIX (I)OpMy.]'I BCIIICCTB.

BanenTtHOCTh XUMHYECKUX DIeEMEHTOB. CTEIIEHh OKUCIIEHNS XUMUYECKUX IIEMEHTOB. Banenmnuie
anekmponsl. Banenmuocmo. Banenmuvie osmodcHocmu amomos. Cmenensb OKUCTEHUS.
[TpakTuueckoe 3ansatue. CocTaBieHUE STEKTPOHHBIX U CTPYKTYPHBIX (OPMYI BEIIECTB.

[Tpocteie u citoxkHbBIe BemecTBa. OCHOBHBIE KJTACCH HEOPTaHUIECKUX BellecTB. Homenkniamypa
Heopeanuyeckux coeounenutl. Knaccugpurayus sewecms: npocmeie u C10X4CHbIe, MEMALTbL U HEMEMALTbL.
Knaccugpurayus neopeanuyeckux sewjecms, ux cenemudeckasn césazo. Homenxnamypa, kiaccugpuxayus
OKCUO08, KUCIOM, COJel U OCHOBAHUIL.

PaboTta ¢ TpeHHPOBOYHBIMHU TECTAMU TI0 TEME.



PA3EJI 2 XUMHNYECKAS PEAKLUS (5 yacoB)

XuMuUecKasi peakus. Y cio6us u npusHaky npoOmeKanus XUmudeckux peakyutl. Xumuueckue ypagHeHus..
Coxpanenue maccwl sewyecms npu xumuyeckux peakyusax. Puzuveckue u xumuveckue saenenus. Cpagnenue
NPUSHAKO8 PU3UYECKUX U XUMUYECKUX AeleHull. Hanucanue ypasHenue Xumuueckux peakyuil, paccmaHoska
K03 huyuenmos. 3aKoH cOXpaneHusi Maccvl Geujecms.

PaboTa ¢ TpeHHPOBOYHBIMH TECTAMU 110 TEME.

Knaccugukanus XuMHUECKUX PeakUii 0 pa3IMYHbIM IPU3HAKAM: YUCTY U COCMABY UCXOOHBIX U
NOIYYEHHBIX 8eUeCcm8, USMEHEHUI0 CmeneHell OKUCTEHUSL XUMUYECKUX JJIeMEeHMO8, NO2NOWEHUIO U
8bl0€IeHUIO dHEP2UUL.

Pasznuunvie knaccughuxayuu xumuueckux peakyutl, npumepbi.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.

DNEeKTPOIUTHI U HEXTICKTPOIUTHL. KamuoHnvl u anuonsl. dnekmporumuieckas OUCCoyuayus Kuciom,
wenoyel u conel (cpedHux). IneKmpoaumvl U He3eKMmpOoauUmol. INeKmpoIuUmuieckas OUCCoyuayus 8
pacmeopax u pacniasax. Ponv 600wt 6 npoyecce snexkmponumuueckoii ouccoyuayuu. Cmenens
ouccoyuayuu. Koncmanma ouccoyuayuu. Xumuueckue coUCmM8a KUCIOmM, conell U OCHOBAHUL 8 caeme
meopuu INeKMpOIUMULEeCKOU OUCCOYUAYULL.

Pabota ¢ TpeHUPOBOYHBIMU TECTAMH.

Peakuuu nonHoro oOMeHa ¥ ycioBus ux ocyiectBieHus. Cocmasnenue MONEK)IAPHBIX U UOHHBLX
VpasHeHull. Ynpasxcuenue Ha HanUcanue ypasHeHul peakyuii UOHHO20 0OMeHd.

OKuCINTENFHO-BOCCTAHOBUTENIbHBIC peakuuu. Okuciumens u goccmanogumens. Ilpoyeccvl okucienus
u soccmanosnenusi. Cocmaesnenue ypasnernuii OBP: memoo sn1ekmponno2o 6ananca u memoo nouypeakyuti
(UOHHO-2]IEKMPOHHBIU MEMOO).

Ipaxmuueckoe 3anamue. Cocmaenenue ypasuenuii OBP memooom snekmponno2o bananca u memooom

nozzypeam;m?. anaOfCHeHue Ha cocmaenernue ypaeHeHm? OKUCIUMENIbHO-60CCMAHOBUMETIbHbIX peam;m?.

PA3JIEJI 3 DJIEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOMN XUMUWM. IPECTABJEHUA
Ob OPTAHUYECKHUX BEIHIECTBAX
(13 yacos)

XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB METAIJIOB U HEMETAILIIOB. Xumuueckue ceotcmea npocmulx
geujecme-memanios WeirouHblX U Wel0uHO3eMeNbHbIX Memaios, anomunus, xceiesa. Oowasn
xapaxmepucmuxa memannos. Pacnonoscenue memannos 6 Ilepuoouuecroii cucmeme J{.U. Menoeneesa,
U3MeHeHue UX C8OUCME N0 NepUoOam U 2pynnam. INeKmpoxumuyeckuil psio Hanps*CeHus Memaiios.
Xumuueckue ceovicmea memannos. Xapakmepucmuku wei04HblX U Wel04HO3eMeNbHbIX MEMaiios,
anomunus, sHceneza. Xumuueckue coUCMBEA NPOCMBbIX 8eUeCmE-HeMemanilos: 6000pood, KUCI0poOd,
2anoeenos, cepwvl, azoma, gocgopa, yenepooa, kpemnus. Obwas xapakmepucmuka Hememaiios.

Pacnonoowcenue memannos 6 Ilepuoouueckou cucmeme J{.U. Menoeneesa, uzmenenue ux cotcmes no



nepuooam u epynnam. Xumuueckue ceotcmea Hememaiios. Xapakmepucmuk 6000pood, KUCIopood,
2a102eH08, cepwbl, azoma, gocgopa, yenepooa, KpemHus U UxX COeOUHeHUII.

XUMHUYECKUE CBOICTBA CIIOXKHBIX BEILECTB. XuMuuecKkue c0UCmMEa OKCUOO08: OCHOBHBIX, AMGPOMEPHbIX,
Kucromuwix. Homenxknamypa, knaccugukayus, xumuyecKue c0UcCmaa u cnocodwvl NoIy4eHus OKCUoo08.

PaboTa ¢ TpeHHPOBOYHBIMH TECTAMHU.

XUMHUECKUE CBOMCTBAa OCHOBaHM. Homenknamypa, knaccuguxkayus, xumudeckue c0UCmsea u cnocoowl
NOLYYeHUsL OCHOBAHUIL.

Pabota ¢ TpeHUPOBOYHBIMH TECTAMHU.
XUMHUYECKUE CBOMCTBA KUCIOT. Homenkiamypa, kiaccupurayus, Xumuyeckue ceoUcmea u cnocoowl
NOLYYEeHUsL KUCTIOM.
Pabota ¢ TpeHUPOBOYHBIMU TECTAMHU.
XUMHUYECKUE CBOMCTBA coliel (cpenanux). Homenxknamypa, kiaccuguxayus, xumuieckue c60tUcmed u
CnocooOvL NOYUeHUs: CONel.
Pabota ¢ TpeHUPOBOYHBIMU TECTAMH.
B3auMocBsI3p  pa3sIUYHBIX KJIACCOB HEOPTraHUYECKHX BEIICCTB.
T'enemuueckas cé:a3b MexHcOy KIACCAMU HEOPLAHUYECKUX COCOUHEHUIL.
Ipaxmuueckas paboma. Bvinonnenue ynpasjicuenuil Ha yenouxy npespaweHuil.

[lepBoHavanbHble  CcBedeHUST 00  opraHumyeckux BeuiectBax. Cocmae opeaHuueckux eujecms.
Ipununvl mro2oobpa3sus opeanudeckux sewecms. Ilpeocmasnenue o pazeépHymort u COKPAWEHHo
CMPYKMYpHOU (hopmyie OpeaHuyecKux geujecms. Ponv opeanuueckux eewjecmes 8 npupooe u HeusHu
yenosexa.

YrreBoaoposl peiebHble U HelpeAeNbHbIe: MeTaH, 3TaH, 3TUJICH, alleTHIICH.

Cocmas u HomeHnkIamyp y2ne6000p0o008 pada Memana. XumuiecKue c8oUCmaa npedebHbulX Yeie6000pP0008
(na npumepe memana). Cocmas u HOMEHKIAMYP HENPEOENbHBIX Y21e8000P0008 Psoa IMUNLEHd, UX
Quszuueckue ceovicmea. Xumuueckue C80UCMEA HENPEOETbHbIX Yee6000p0006 (Ha npumepe SMuieHa).
Peaxyuu nonumepusayuu u 6b1cOKOMONEKYIAPHBLE Beuyecmed (OIUMepbL).

Kucnopoaconepskaiue BemecTBa: CupThl (METAHOI, TAHOJ, TJIMIIEPUH ), KAPOOHOBBIE KUCIOTHI (YKCYyCHAsI
u creapuHoBast). [lonamue o ¢ynxyuonanvroi epynne. Cocmas, HoMeHKIamypa, puzudecKue u XumuyecKue
ceoticmea cnupmos. Ilpeocmasnenue 0 MHO20AMOMHBIX CRUPMAX Ha npumepe 2auyepuna. Ilpedcmasnenue
0 KapboHosbix Kuciomax u peakyuu smepugurayuu. Kapbonosvie kucromwl. Qusuueckue u xumuieckue
CBOLICMBA YKCYCHOU KUCTOMbL, €€ NPUMEHeHUe.

Bronornveckn BakKHBIE BEIECTBA OCIKH, KHUPHBI, YIIIEBOIBL [lonsimue o cnodxcnvix a¢hupax. Kupwvl. Cocmas
MONEKYJL HCUPOB, UX PuzuyecKue ceolicmea u npumenenue. buonoecuueckas ynxkyus sxcupos. Yeneeoowl, ux

cocmas, d)u&’uQECKue ceoﬁcmea, Haxoodicoenue 6 npupoc)e, npumeHerue u buonocuueckas poib.

PA3JIEJI 4 METO/IbI IO3HAHUSI BEIIIECTB U XUMHWYECKHWX SIBJIEHUI.
OKCIHHEPUMEHTAJIBHBIE OCHOBBI XUMHWHU (6 yacos)



[IpaBuna 6e3omacHO pabOTHI B MIKOJIBHOU JTabopaTopuu. JlabopamopHas nocyoa u 06opyoosanue.
Paszoenenue cmeceti u ouucmra eewgecms. Ilpucomosnenue pacmseopos. Onpeoenenue xapaxmepa cpeobvl
pacmeopa KUCI0m u wjeioyeli ¢ NOMOwblo UHOUKamopos. Kauvecmeennvle peakyuu Ha UOHbL 8 pacmeope
(x10puo-, cyrvgham-, KapOOHAM-UOHbL, UOH AMMOHUS).

[Tonyuenue ra3o00pa3HbIX BeulecTB. KauecmeenHvle peakyuu Ha 2a3000pasnsie geujecmsa (KUCiopoo,
8000p00, YeNeKUCTbLU 2a3, AMMUAK).

[TpoBeneHue pacueToB Ha OCHOBE POPMYI M YpaBHCHUI peakinii. Pemenue 3aqayq.

Buviuucnenus maccogoii 001u xumuuecko2o s1emMeHma 6 geujecmee.
Buluucnenus maccosoii 001u pacmeopenHo2o eeuecmea 8 pacmasope.

Buiuucnenue xonuwecmsa geuecmea, Maccovl Uiu obvema eeuecmea no Koaudecmey seujecmed, macce uiu

06vemy 00H020 U3 pedazeHmos Uil npoOyKmMos8 peaKyuu.

PA3JIEJI 5 XUMUSA U ’KU3HD (1 gac)
[Tpo6GieMbl 6€30MacHOTO UCIIOJIB30BAHUS BEIIECTB M XUMUUECKHUX PEAKIINI B TOBCEAHEBHON KU3HU.
Xumuueckoe 3azps3zHenue oKpyicaroujeti cpeobvl U e20 NoCae0CmaUsl.

Pabora ¢ TpeHUpPOBOYHBIME TecTaMu Jiisl oaroToBku k [A.

PA3JIEJI 6 PEHETUIIAOHHBIN DK3AMEH (4 uaca)



5. TEMATHUYECKOE IIJTAHUPOBAHUE KYPCA JIOIIOJIHUTEJIbHBIX 3AHSATUM

Ne KoJs-Bo yacos
o/ Tema B T = dopma Oo6pa3soBar.
cer | 1leop | Upak | phopenenns NPOIYKT
II 0 T.
Jlexusa Koucnexr
1. BEIIECTBO. 5 2 3 [TpakTukym BrimonHeHHbie
VIPaXKHCHHS
Pemennrnie
Jlexusa
[IpakTukym safia
2. XUMHNYECKAS PEAKLIUA 5 2 3 P Koncnexr
3aueTHOE
BrinonHeHHbIE
TECTUPOBAHUE
YIOPaOKHCHUS
SJIEMEHTAPHBIE OCHQBBI Pemennsie
HEOPI'AHUYECKOU Jlexusa 3a7a4un
3. | XUMUU. ITPEJCTABJIEHUA 13 3 10 | [IpakTukym Koncnexr
Ob OPTAHMYECKUX Brinmoanennrie
BEIIECTBAX YOPaKHEHUS
METO/IbI IIO3HAHUA Texwuist Pemennsbie
BEIIECTB U } - aﬁmK 3a1auK
4, XVMHNYECKUX SABJIEHUUN. 6 2 4 3 P ™ Koncnexr
DKCITEPUMEHTAJILHBIE T::f;ngaHHe BhITOTHEHHbIE
OCHOBbI XMMHNHN P YOpaKHEHUS
Pemennnie
Jlexnsa 3aJ1a4u
S. XUMMA U XNU3Hb. 1 - 1 ITpakTkym Koncnekr
BrinoiHeHHbIE
yIpaKHEHUS
Pemennrie
6 PEINETUILIMOHHBIN A ] A ge“““” K3aﬂaq“
) SK3AMEH PaKTUKYM OHCIIEKT
Brinonnenue
YIpaKHCHUS
HUTOI'O 34 9 25




KaHCHI[apHO'TCMaTI/I‘IGCKOC IIJIAHUPOBAHHC

Ne Tema 3ansaTHA. Teoperuyeckune BONpockl. IIpakTHyeck Hara
asi 4acThb.
IIVIAH | ®AKT
BEHIECTBO.(5 uacos)

1. | Ctpoenue atoma. ATOMBI ¥ MOJIEKYJIbI. X UMHYCCKHUI 3.09

anemeHT. CTpoeHue aroma.

CtpoeHue 3IeKTPOHHBIX 000JI04eK

aTOMOB NepBbIX 20 HIEMEHTOB

nepuoauyeckoit cucremsl J1.1.

Meneneesa.

2. | Ilepmogmueckuii [Tepuoanueckuii 3aK0H U Bremonnaenne | 10.09
3aKOH U nepuoAnYecKas cucTemMa TECTOB.
[Iepnonnueckas XUMHYECKHX AiemMeHToB J[. M. Kounrpous Ne
cucTema MenneneeBa. ['pynms! u nepuoab 1.

XUMHYECKHX NEPUOINYECKON CUCTEMBI.

3JIEMEHTOB PuU3NYECKUN CMBICII ITOPSIAKOBOTO

. .Meunneneesa. HOMEpa XMMHYECKOI0 2JIEMEHTA.
Csa3b 13 u Crpoenus atoma.
3aKOHOMEPHOCTH U3MEHEHHS
CBOWCTB AJIEMEHTOB U UX
COEITMHEHUH B CBSI3U C MOJOKEHUEM
B [IEPUOIMYECKON CHCTEME
XUMHUYECKHX 3JIEMEHTOB.

3. | Ctpoenue Crpoenue BemecTB. XuMHUuecKast Omnpenenenne | 17.09

BELIEeCTBA. CBSI3b: KOBJIICHTHAA (TIOJIApHAS U TUTIA
HEToJsIpHasi), MOHHAs, XUMUYECKOH
Metayuimdeckast. Kpucrannmaeckue | CBSI3U |
pELIEeTKH. CBOWCTB
Annorponusi. B3anmocBsi3b BEIIIECTBA 110
CTPOEHUS U CBOICTB BEIIECTB. XUMUYECKOH
dhopmyre.

4. | Creneus okucieHus | BamenTHOCTD xumuueckux | Ompenenenne | 24.09
Y BaJICHTHOCTb. DIIEMEHTOB. BaJCHTHOCTH

CreneHb OKHCICHHMS XHWMHYECKUX | 3JIEMEHTOB B

DIIEMEHTOB HEOpPTaHUYEeCK
ux
COCZIMHEHUSIX.

5. | Knaccudukarus Knaccugukanus  Heopranmueckux | CocraBnenue | 1.10
HEOPTaHNYECKUX BEIIIECTB. dbopmyn 1o
BEIIIECTB. [TpocTble u COKHBIE BEIIECTBA. Ha3BaHMSIM.

OCHOBHBIE KJIacChl HEOPTAaHUYECKUX | BhImomHeHne
BEIIIECTB. TECTOBBIX
Homenknarypa(mexayHapoaHas u 3a/IaHMI.
UCTOpUYECKast) HEOPraHUYECKHX Kontpoap Ne
COEIMHEHUH. 2.

XUMHUYECKAS PEAKLIUSA(S yacoB)




6. | Xumuyeckas XuMuyeckas peakuus. Y cioBUs U 8.10
peaxius NPU3HAKYU IPOTEKaHNUs XMMUYECKUX
peakuuii. XMMUYECKUE YPABHECHUS.
CoxpaHeHue Macchl BEILECTB NPH
XUMHUYECKHX PEaKIUsX.
7. | Knaccudukarus Knaccudukanmss XuMuaeckux 15.10
XUMHAYECKUX peaKuii o Pa3IUYHbIM MPU3HAKAM:
pEaKIM. YHCIIy U COCTaBY UCXOJHBIX U
MOJIyYECHHBIX BEIECTB, N3MEHEHHIO
CTEIEHeH OKUCIIEHU XUMHUECKUX
3JIEMEHTOB, MOTJIOUICHUIO U
BBIJICJICHUIO SHEPIUU.
8 | DnexrponuTHyecka | DIEKTPOIUTHI U HEINEKTPOIHTHI. [IpakTukym: 22.10
s AMCCOLMALUS KaTuoHbl 1 aHHOHBI. COCTaBJICHUE
DIEKTPOTUTHYECKAs] TUCCOIMALNS | HOHHBIX
KHCJIOT, IIEJIOYEH B COJIeH ypaBHEHUH
(cpennux).Peakiiun noHHOTO
oOMEHa U YCJIOBUS HX
OCYILIECTBIICHHUS.
9. | OxucnutenbHO— Crenenu oxkucnenus. Oxkuciaurens U | I[Tpaktukym: 5.11
BOCCTAHOBUTEIIbHBI | BOCCTAHOBUTENb.  OKHCIHMTENBHO- | COCTABJICHUE
€ peaKIH. BOCCTaHOBUTEIIbHBIE PEAKLIUH. ypaBHEHUH
Merto 35eKTpoHHOT0 OaaHca. OBP.
10 | O0oOIeHNE XuMHUYECKast PeaKIus Konrpoanr Ne | 12.11

3.

3JEMEHTAPHBIE OCHOBBI HEOPTAHUYECKOM XUMMU. IIPEJCTABJEHUS

Ob OPTAHUYECKHUX BEIHIECTBAX(13 4yacoB)

11 | XumMnueckue XHUMHYECKUE CBONCTBA MTPOCTHIX Jlexmus. 19.11
CBOWCTBA TMPOCTHIX | BEIIECTB-METAJUIOB: IIEIOYHBIX U
BEIIIECTB. I1€JI0YHO3EMENIbHBIX METAIJIOB,

QITIOMUHUS, JKeJe3a.

12 | Xumunueckue XVMHYECKUE CBOKWCTBA IIPOCTBIX Beimonnenune | 26.11
CBOWCTBA TPOCTHIX | BEIIECTB-HEMETAILIOB: BOAOPOA, TECTOBBIX
BEIIECTB KHCJIOPO/Ia, TAJIOr€HOB, CEPhl, a30Ta, | 3aJaHUM.

docdopa, yraepoaa, KpeMHUS.

13 | Xumuueckue XVMMHUYECKHE CBOWCTBA OKCUOB: [IpakTukym. 3.12
CBOWCTBAa CIIOKHBIX | OCHOBHBIX, aM()OTEPHBIX, Brimonaenue
BEIIIECTB. KHCJIOTHBIX. TECTOBBIX

3a/laHUMN.

14 | Xumunueckue Xumnueckue cBoiictBa ocHoBanuii | Jlaboparopna | 10.12
CBOMCTBA CIOKHBIX 1 paborTa.

BEIIIECTB.

15 | Xumunueckue XUMHYEeCKHE CBOWCTBA KUCTIOT. Jlaboparopna | 17.12
CBOMCTBA CIIOXKHBIX s padora.

BEIIIECTB.

16 | Xumuueckue XUMHUYECKHE CBOMCTBA COJEH Jlaboparopua | 24.12
CBOMCTBA CIOXKHBIX | (CPEOHUX). s pabora
BEIIECTB.

17 | I'enetuueckue B3anmocBs3b pa3inyHbIX KJIaCCOB Ocymectien | 14.01
CBSI3U. HEOPraHMYECKUX BEIIECTB. ue  LEemoyeK

TIpEBpAaICHH.




18 | O6o0meHmue. XUMHUYECKUE CBOMCTBA OCHOBHBIX Kontpoan Ne | 21.01
KJIACCOB HEOPTaHUYECKUX 4,
COCIMHECHU.

19 | Knaccudukamus [TepBonavanbuple  cBenenus 00 | Cocrabinenune | 28.01
OpPraHUYECKUX OpPTraHUYeCKUX BelIecTBa. | GopMyI u
BELIECTB. Knaccudukanus OpPraHUYECKUX | HA3BaHUE

BEIIIECTB, 001IHE POPMYIIBI. OpPTaHHYECKUX
OyHKIMOHATbHBIE TPYIIbl. Buasl | BemecrTs.
HOMEHKJIATypHI. CocraBnenue
[ToHsiTHE TOMOJIOTHH U U30MEPUH. TOMOJIOTOB U
HU30MEpOB.

20 | CsoiicTBa YrineBomopoasl  mpenenabHbie W | Bemmonnenue | 4.02
OpTraHUYeCcKUX HeTpe/iebHbIe: METaH, 3TaH, | TECTOBBIX
BEILIECTB. JTUJICH, alleTUJICH. CaoiicTBa | 3a7aHUl.

YTIJIEBOAOPO/IOB.

21 | CroiicTBa Kucnoponconeprxaiue BemiecTna: Bemonnenne | 11.02
OpPraHUYECKUX CIUPTHI (METaHOJI, 3TAHOII, TECTOBBIX
BEILIECTB. [JIMLIEPHUH), KAPOOHOBBIE KHUCIOTHI 3a/1aHUM.

(YyKCyCHast ¥ CTeapuHOBas).

22 | CaoiicTBa buonornuecku BaKHbIE BEIIECTBA: Bemonaenue | 18.02
OpPraHUYECKUX OeNKH, KUPBI, YTICBOIBI. TECTOBBIX
BEILIECTB. 3a/IaHUM.

23 | O600meHue CBoiicTBa OPraHMYECKHUX BEIIECTB Kontpoan Ne | 25.02

5.
METO/Ibl IO3HAHMUSI BEIIECTB U XUMHWYECKWX SIBJIEHUI.
9KCIHEPUMEHTAJIBHBIE OCHOBBI XUMHWMU (6 uacoB)

24 | Xumudeckas [TpaBwiia 6e301macHoO# paboOTHI B Jlaboparopua | 4.03
nabopaTopusl. HIKOJIBHOM J1TabopaTOpHH. s pabora

JlaGopaTtopHast mocynaa u
o0opyoBaHue.
YucTtele BemecTBa U CMECH

25 | KauecTBeHHbIE Omnpenenenue xapakrepa cpebl Bemonnenne | 11.03
peakuu pacTBoOpa KUCIOT U IIEI0YeH C TECTOBBIX

MOMOIIbIO0 UHAUKATOPOB. 3a/laHuH.
KauecTBeHHBIC peaKIK Ha HOHBI B

pacTBope (xJy10pua-, cynbdar-,

KapOOHAT-HUOHBI, NOH aMMOHHUS).

26 | 'a3000pa3HbIe [Tony4yenue razoo6pasnbix BemecTs. | [Ipaktuuecka | 18.03
BEIIIECTBA KadecTBeHHbIE peakuy Ha s paboTa.

ra3zoo0pa3Hble BelecTBa (KUCIOpO,
BOJIOPOJI, YTJIEKUCIBIN T'a3, aMMHUAK).

27 | Pewrenue 3agau. [Tpumenenue 3Hanui ans pemieHuss | Bemonnenne | 1.04
3aJIaHUM C YMCTBEHHBIM 3aJaHUN.
HKCIIEPUMEHTOM.

28 | [IpoBeneHue Brraucienuss MacCoBOH JOINA Pemenne 8.04
pacyeToB Ha OCHOBE | XMMUYECKOTO JI€MEHTAa B BEIIECTBE. | 3a/1a4.

dhopmy.

Brruncienust MaccoBOU 10N
PacTBOPEHHOTO BEIIECTBA B
pacTBope.




29 | [IpoBeneHue 3 BrelunciieHue KoJIn4ecTBa Pemtenue 15.04
pacyeToB Ha OCHOBE | BEIIECTBA, MACCHI WJIK 00beMa 3a1ad4.
ypaBHEHUU BEILECTBA 10 KOIMYECTBY BelecTsa, | Konrpoas Ne
peaKkuuid. Macce Ui 00beMy OJTHOTO U3 6.
peareHTOB WU MPOJAYKTOB PEaKIIHH.
XUMMS U ’KU3Hb.(1 yac)
30 | XuMHus U )KU3HB. ITpoGuiembl Oe30macHOTO 22.04
HCIIOJIL30BaHUs BEIIECTB U
XHMHYECKHUX PEaKIUi B
[MOBCEIHEBHON KU3HU.
XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaIOIIIECH CPEeIbl U €ro
IIOCJIEICTBUS
PEHETI’IHI/IOHHHﬁ 9K3AMEH(4 yaca)
31 | Penetnimonusiii OI'D Nel 22.04
32 | Penetnimonusiii OI'D Ne2 6.05
33 | Peneturmonusiii OI'D Ne3 13.05
34 | Penetnimonusiii OI'D Ned 20.05
6. KPUTEPUU U TIOKA3SATEJIN DPEKTUBHOCTHU PEAJIM3AIIUUA ITJIAHA

JOITOJIHUTEJIBHBIX 3AHATUU

MeToanueckoe odecredeHue:

HpI/I pcajm3anui NporpaMmal B pa60Te C yHaliuMucsa NpuMCHAIOTCA CJICAYIOIUC MCTOABI:

- [Ipuembl akTyanu3anuu cyObEKTUBHOTO OIbITA YUaLIUXCS;

- MeTtons!l muanora;

-HpI/IeMI)I CO3aaHus KOJUICKTUBHOTO U HHAWBUAYAJIbHOI'O BI)I60pa;

- MeTOJII)I JUArHOCTUKH U CaMOJHUAarHOCTHUKH,

- Texnomxoruu KPUTHYCCKOI'O MBIIJICHHUA,

-I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHLIC TCXHOJIOTHH,;
-TexXHO0JI0ruK KOJUIEKTUBHOTO METO1a O6y‘ICHI/I$I.




@opmMbl OPraHu3annu y4eOHOr0 3aHATHS

Oecena;
- MHUHH- JICKIHsI C ICMOHCTpAIIMEH Ha 3KpaHe MPE3CHTAIU 110 H3y4aeMOMY MaTepHay;

IIpaKTH4ecKas padboTa;
- caMocTosTelIbHas padoTa.

I[JISI peajindanuu NporpaMmMmabl UCIIOJIB3YIOTCHA CJICAYIOHIME IMEIAIrOTHYCCKHE TEXHOJIOINHA:

-TeXHOJIOTUSI UHAUBUAYyAIU3AlMA 00YUYEHNUS;
-T€XHOJIOTUS TPYIIIOBOTO O0yUYEHUS;
-3710pOBbecOeperaroniasi TeXHOJIOTHUS;

-UTPOBasi TEXHOJIOTHS;

-TEXHOJIOTUS UCCIIE0BATEIbCKOM 1€ATEIbHOCTH.

MeTtoauyeckoe odecrniedeHue MPOrpaMmbl

- [lepnoanueckas Tabiuma /[.M.menneneena
- Meroauueckoe mocooue OI'D-2022. Xumust
- Buneoypoku no temam Kypca;
- pa3laTOYHbIN MaTepHual JjIsl OCBOCHHUSI pa3/iesioB Kypca.
- Temarnueckue KapThl.
TexHn4yecKoe OCHaAIlEHUE NPOrPaAMMBbI
-KommnsroTep
-MynpTHMeIMa IPOEKTOP U HKPaH.

OneHo4YHbIC MAaTEPHAJIBI

OneHnBaHue pe3yabTaTOB 00YUEHHs OCYIIECTBIsIETCS B TPEX hopMax:

-TEKYLIEro KOHTPOJIs (MPOXOAUT Ha 3aHATUSX — «IPAKTHUKYM», «CEMUHAP» U «HUTPay).
-IIPOMEKYTOYHOI'O KOHTPOJIS (B 3aKJIIOUEHUE U3YUEHUS pa3zienia).

-ATOTOBOTO KOHTPOJISA (IO pe3yabTaTaM H3y4eHHs LIeJI0ro Kypca).

®opMbl BbISBJICHUA Pe3YJIbTATOB:
-BBINIOJIHEHHUE 3a1aHuil U3 coopHuka KMMos;

DopMbI ATTECTALMHU:
-BBINIOJIHEHNE TPEHUPOBOYHOTO BapHaHTa YK3aMEHAIIMOHHBIX padoT.



6. CIIMCOK JIMTEPATYPBI

1. Xumus. 8 knacc. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos). 2.
Meroaundeckoe nmocodue. 8 kiacc (aBropbl O. C. I'abpuensin, . I'. Octpoymos, U. B. Akcénona). 3.
[Iporpamma kypca xumuu i1 8—9 kiaaccoB o0mieoOpa3zoBareabHbIX yupexaeHui (asTopsl O. C.
I'abpuensn, C. A. Cnagkos).

2.Csepanosa H.J[. COopHuk 3a7a4, ynpa)XHEHUH U TECTOB 10 XuMun: §-9 xnaccel: kK yuebnukam O.C.
INabpuensna, U.I'. Octpoymona, C.A. CnagkoBa «Xumusi: 8 kimacey, «Xumus: 9 knacey. @PI'OC (k HOBBIM

yuebnukam) / H.JI. Ceepaiosa.- M.: U3narenscTBo «k3amen», 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas snekTpoHHas mkosa. https://resh.edu.ru/

[TopTran pynaaMeHTanpHOrO XUMU4eckoro oopaszosanus ChemNet. Xumuueckas
nHpopMmannonHas cetb: Hayka, oOpazoBanue, TeXHOIOTHU

http://www.chemnet.ru ["azera «Xumus» u caitt ast yuurens «51 uay Ha ypok

XUMHN

http://him.1september.ru Exunas komtekitus [JOP: TpeameTHast KOJUTEKITUS « X AMHESD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIC

skcriepuMeHThl: xumus. Komiekius Poccuiickoro o61eo0pa3oBaTe»HOT0 mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Annk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumIiaa mKkoJIbHHKOB TI0 XUMUN

http://chem.rusolymp.ru Opranndeckast XUMHUsL: SIEKTPOHHBIN YUSOHHK IS CPEIHEH

IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JEKTPOHHBIH YISOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JTucraniimoHHast OJIMMITHA/IA 10 XUMHUH: TEIEKOMMYHHUKAI[HOHHBIN

00pa30BaTeIbHBIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry /lucraninuoHHbIe

IBPUCTUYCCKUC OJIMMITHAABI IO XUMUHN
http://www eidos.ru/olymp/chemistry 3anumarenbHas XuMus

http://home.uic.tula.ru/~zanchem 13 ombita pabotsl yuutens xumuu: caiit H.IO.

CreIcMaHOBOIT

http://sysmanova.narod.ru Kabuuer xumuu: caitt JI.B. PaxmanoBoit

http://www 104.webstolica.ru Kitaccudukarusi XUMHUUECKHX peakimi
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http://classchem.narod.ru KouTpen — Xumust 11t BceX: yueOHO-MH(OOPMAIHOHHBIN CaliT

http://kontren.narod.ru Marepuasns! kadeapsl GU3nIecKoil 1 KOJIOUAHON xumun FO)HOTrO

(benepaabHOrO yHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meronuka oOyuenus xumun: caut kadeaps xumun HI'TTY

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOIOTHYECKOE COOOIIECTBO

http://www. nanometer.ru OHaliH-CIIPaBOYHUK XUMHUYCCKUX di1eMeHTOB WebElements

http://webelements.narod.ru ITonyssipHas OMOIMOTEKa XUMUYECKUX JIEMECHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIE U CIpaBOYHBIC MATEPUAIIBI 10 XUMUHU

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BupryanpHas XMMHYECKast [IIKOJIa

http://maratakm.narod.ru Cait «Mup XuMum»

http://chemistry. narod.ru XuMuK.py: caiit 0 xumun

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopranx ChemPort.Ru

http://www.chemport.ru Xumudeckuii cepsep HimHelp.ru: ydeOHbIe U ClipaBOYHbBIC MaTEPHAIIbI

http://www himhelp.ru Xumus: Matepuansl «Bukuneann» — CBOOOIHON SHITUKIONEANN

http://ru.wikipedia.org/wiki/Xumus Xumust Ui BceX: WLTIOCTPUPOBAHHBIE MAaTEPHAIIBI IO OOIIEH,

OpraHu4YecKoi u Heopranmyeckoi xumun http://school-sector.relarn.ru/nsm Xumus u sxu3as — XXI|

BEK: HAyYHO-TIONYJISIPHBIN XKypHa

http://www.hij.ruXumo3a: cooOIIecTBoO yunTenei XuMun Ha moptajie «CeTh TBOPUCCKUX YUUTEICH»

http://it-n.ru/communities.aspx?cat n0=4605&tmpl=com IIkoapHUKAM 0 XUMHU:; CAUT XUMHUUECKOTO

¢dakynbrera Antl'Y
http://www chem.asu.ru/abitur DnexTpoHHast OUONIHOTEKA 0 XMMHH M TEXHUKE

http://rushim.ru/books/books.htm DnextponHas 6uOIMOTEKa YUSOHBIX MATEPHAIOB 110 XMMHUU Ha

nopraine Chemnet

http://www.chem.msu.su/rus/elibrary DnemenTs! xu3Hu: caift yuurens xumuu M.B. ConoBbeBoi

http://www.school2.kubannet.ru Sunukinonenust «IIpupoaa HayKi»: XuMHst

http://elementy.ru/chemistry
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