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HOACHUTEJIBHAS 3AIINCKA

Ilpoepamma no xumuu Ha YposHe OCHOBHO20 00wWe2o 00pa3o8anus
cocmasieHa Ha OCHO8e mMpeOo8aHUll K pe3yIbmamam OC80eHUsl OCHOBHOLU
0bpazoeamenvHol NPOZPAMMbL OCHOBHO20 00We20 00pa308aHs, nPeocmasieHHbIX
6 ®I'OC 00O, a makxce Ha ocHoge ¢hedepanvbHOlU pabouell NPocPaAMMbl
BOCNUMAHUSL U C YUEMOM KOHYENYuu npenooasanusi yuebHo2o npeomema « Xumusy
6 obpazosamenvHulx opeanuzayusx Poccutickoii @edepayuu.

Ilpoepavma no xumuu Oaém npedcmasieHue o0 yensix, obwel cmpameuu
00yueHus, OCNUMAHUA U paA3sumus 00yYyarwuxcsi cpeocmeamu y4eoHo2o
npeomema,  YCMauaguusaem  0013amenbHOe — NPEeOMEmHOe  COOepICaAHUe,
npedycmampusaem pacnpeoesieHue e20 no KIACCaMm U CMpYKmypuposaHue no
pasoenam u memam NpocpamMmvl NO XUMUU, ONpeoesisiem KOAUYeCmeeHHble U
KauecmeeHHbvle Xapakxmepucmuku cooepitcanus, DPEKOMEHOYEeMYIO
nocne008amenbHOCMb — U3VUEHUs. XUMUU C  YUEMOM  MeHCNpeOMemHblX U
BHYMPUNPEOMEMHbIX — C643€U, JI02UKU  Y4eOHO20  npoyeccd,  B803PACHHbBIX
ocobenHocmell  00yuarOWUXcs, onpeodensem BO3IMONCHOCU npedmema  Ojis
peanuzayuu mpebo8aHuli K pe3yibmamam 0C80eHUs OCHOBHOU 00pa308amenbHOl
npoOCPAMMbL HA YPOBHE OCHOBHO20 00We20 0bpazosanus, a makadce mpebo8arHuli K
pe3yivmamam 00yyeHus XUMUU Ha YPosHe yelell U3yyeHus npeomema U OCHOBHbIX
8U008 YUeOHO-NO3HABAMENLHOU O0esIMeNlbHOCU  00)4arue2ocs Nno 0CE0eHUN0
YUeOH020 COOePHCAHUSL.

3HaHue Xumuu CAYHCUM OCHOBOU Ol  POPMUPOBAHUL MUPOBO33PEHUS.
obyuaroujezocs, e20 npedcmasgienuil 0 MamepuaibHOM eOUHCmEe MUpd, BaANCHYIO
ponb ueparom gopmupyemvie Xumuel npeOCMAgNIeHuss 0 63aUMONPESPAULeHUIX
9Hepeuu u 00 380I0YUU Beulecms 8 Npupooe, 0 NYMAX peuleHUs 2100aTbHbIX
npobiieM yCmouyugo2o pazeumus 4eioéeuecmed — Cblpbegoll, IHepeemuyecKkoll,
nUWEBO U IKON02UYeCKOl be3onachocmu, npodiiem 30pasooxpaneHusl.

H3zyuenue xumuu:

cnocoocmeyem — peanuszayuu - 803MONCHOCMEU Ol CAMOpa3sumus U
Qopmuposanus  Kyabmypsvl — IudHOCMU, €€ obwel U QYHKYUOHAILHOLU
2pAMOMHOCIU,

BHOCUM 6KNAO 8 (PopMUpoeaHue MulUIeHUs U MEOPUECKUX CNOCOOHOCMEl
00yuaowuxcs, HABbIKO8 UX CAMOCMOAMENbHOU Y4eOHOU  OesimenabHOCmU,
IKCNEPUMEHMATILHBIX U UCCIe008AMENbCKUX  YMEHUl, HeoOX00UMbIX KAk 8
NOBCEOHEBHOU JHCUHU, MAK U 8 NPOPDECCUOHANLHOU 0esIMeNbHOCTNU,

3HAKOMUM CO CNeyugukou HAYYHO20 MbIULIEHUS, 3aK1a0bleaem OCHOBbI
YernocmHo2o 83271404 HA  eOUHCMBO  Npupoobl U  4el08eKd,  ABIAEMmCsl
OMEEMCMBEHHbIM ~ MANoOM 8  (hopMupoeanuu  ecmecmeeHHO-HaAY4YHOU
2PAMOMHOCIU 00Y4aAIOUUXCSL,



cnocobocmeyem (opmuposaHuIo YeHHOCMHO20 OMHOWEHUs K eCeCmE8eHHO -
HAYYHBbIM 3HAHUAM, K NpUpooe, K Yel08eKy, GHOCUM CB0U BKAAO 8 IKON02UUEeCKOe
0bpaszosanue 00yYarOUUXCs.

Jlannvie nanpaenenus 6 00OyueHUU XUMUU 00eCnedusaromcs Ccneyupurol
cooepoyicanuss  yuebHO20 — npeomema, KOMOpbulU  A81demcs  neddaco2udecKu
ao0anmupo8aHHbIM OmpaxiceHuem 6a3080u HAYKU XUMUU HA ONPeOeNéHHOM dmane
€€ pazeumus.

Kypc xumuu na ypoene ocnosnoco obujeco obpazosanus opueHmuposan Ha
0CB0€eHUe O00YUAIOWUMUCA CUCMEMbl NEePBOHAYANILHLIX NOHAMUU XUMUU, OCHO8
HeOp2aHUu4ecKou XumMuu U HEKOMOPbIX OMOENbHbIX 3HAYUMbBIX — NOHAMULL
OpP2AHUYECKOU XUMUL.

Cmpykmypa codeparcanusi npocpammuvl KO XUMUU CPOPMUPOBAHA HA OCHOBE
cucmemHo2o nooxooa k eé uzyuenuro. Cooepoicanue CKIaobl8aemcs u3 CUCmembl
NOHAMUU O XUMUYECKOM JJleMeHme U Geujecmee U Cucmemvl NOHAMUL O
xumuyeckou peaxyuu. Qbe smu cucmemvl CMPYKMYPHO OP2AHU30BAHLL HO
NPUHYUNY NOCAe008AMENbHO20 DA36UMUSL 3HAHUL HA OCHOBE MeopemuyecKux
npeocmasgieHull pazHo2o YPOGHI.

— AMOMHO-MONEKYISIPHO20 YUEHUSL KAK OCHOBbL 8CE20 eCMeCm8O3HANU,

— Ilepuoouuecxoeco 3axona /. 1. Menoeneesa kak 0CHOBHO20 3AKOHA XUMUU,

— Y4eHUs 0 CMpOeHUuU amoma U XuMu4eckou Ces3u,

— npedcmaenenuil 00 2IeKMPOIUMUYECKOU OUCCoyuayuu eewjecms 8
pacmeopax.

Teopemuueckue 3HAHUA pPACCMAMPUBAIOMCA HA OCHOBE IMHUPUYECKU
NOJYYEHHbIX U OCMbICIEHHBIX (DaKmos, pazeusardmcs nocied08amenibHo Om
00HO20 YPOGHS K OpY2OMY, GbINONHAA (DYHKYUU OOBACHEHUS U NPOSHO3UPOBAHUS
CBOUCME, CMPOCHUSL U BO3MONCHOCMEU NPAKMULECKO20 NPUMEHEHUST U NOJIYYEeHUs.
U3yuaemvix geuecms.

Ocgoenue npocpammvl no  XuMuu  cnocoocmeyem  HOpMUPOBAHUIO
npeocmasienus 0 XUMUYECKOU COCMAgAoweld HayYHoU KapmuHbl MUpa 6 J02uKe
eé cucmemHou nNpupoovl, YEHHOCMHO20 OMHOUIeHUS! K HAYYHOMY 3HAHUIO U
mMemooam NO3HaHus 8 Hayke. M3yuenue Xumuu npoucxooum c npueiedeHuem
3HAHUNl U3 paHee U3YUEHHBIX YYeOHbIX npeomemos: « OKpyscarowuil Mupy,
«buonocus. 5—7 knaccery u «Quzuxa. 7 knaccy.

Ilpu  usyuenuu xumuu npoucxooum @GopmuposaHue 3HAHUN  OCHO8
XUMUYECKOU HAYKU KaK 001acmu CO8PEeMEeHH020 eCmeCmE803HaAHUs, NPAKMUYECKOU
O0esimenbHOCmU 4ellogeka U KAK O0OH020 U3 KOMHOHEHMO8 MUPOBOU KYIbMmypol.
3aodaua yuebHo2o npeomema cocmoum 6 POopMUPOBAHUU CUCTIEMbl XUMUYECKUX
3HAHUU — BAJCHEUWUX (HaKmos, NOHAMUU, 3AKOHO8 U MeopemuyecKux
NOJIOMCEHUN, OOCMYNHbIX 0000WeHUNl MUPOBO33PEHUECKO20 XapaKkmepd, SA3blKd



HAyKu, 8 npuodueHuu K Hay4HblM MemoOam NO3HAHUSL NPU U3YUeHUU eeujecmas u
XUMUYECKUX peaxkyuti, 8 GopMuposanuu u pazeumuu NO3HABAMEIbHLIX YMEHUU U
UX NpUMEeHeHuu 8 Y4eOHO-NO3HABAMENbHOU U  YUeOHO-UCCIe008aMeNbCKOU
0esimenbHOCmU, O0CB0EHUU Npasusl OEe30nAcCH020 00pawjeHus ¢ eujecmeamu 8
NOBCEOHEBHOU HCUSHU.

llpu uzyuenuu xumuu Ha ypoeHe OCHOBHO20 00Uje20 0OPA308AHUS BANCHOE
3HauYeHue npuoobpelu maxue yeau, Kax:

— (opmuposanue UHMENNIEKMYAIbHO pPA3BUMOU JTUYHOCMU, 20MOB0U K
Camooopazo8anuIo, compyoHu4ecmaey, camoCcmosameibHOMy NPUHAMUIO peuleHUl,
CHOCOOHOU A0anmMupo8amvCsi K ObICMPO MEHAIOUUMCS YCAOBUIM HCUSHU,

—  HANPABleHHOCMb  00Y4eHUs Ha  cucmemamuyeckoe NpuooOweHue
00VUAIOWUXC K CAMOCMOSMENbHOU NO3HABAMENbHOU 0esmelbHOCMU, HAYYHbIM
Memooam NO3HAHUS, BOPMUPYIOWUM MOMUBAYUIO U pA38UmuUe CHOCOOHOCmel K
Xumuu;

— obecneuenue yciogutl, CnoCoOOCMBYIOUUX NPUOOPEMeEeHUI0 00YYArOUUMUCS
ONnbIMa PAasHOOOPA3HOU OesmeNlbHOCMU, NO3HAHUS U CAMONO3HAHUSA, KIOYEBblX
HABLIKOB (KIIOUeBbIX KOMNEeMmeHyull), UMerUuux YHUBEPCAlbHOe 3HaAueHue O
PA3UUHBIX 8UO08 OesTMEbHOCU,

—  gopmuposanue obwel GYHKYUOHATLHOU U  eCcmecmE8eHHO-HAYYHOU
2PAMOMHOCMU, 6 MOM HUCle YMEHUU OOBACHAMb U OYEHUBAMb 56IeHUs
OKpYJICcarweco Mupda, UCNOAb3YS 3HAHUS U ONbIM, NOJIYYEeHHble NpU U3Y4eHul
XUMUU, NPUMEHAMb UX NPU PeuleHUU NPOOIeM 8 NOBCEOHEBHOU HCUSHU U MPY OO0l
oessmenbHOCU,

—  Qopmuposanue y  00yHAOWUXCA  SYMAHUCMUYECKUX — OMHOUWLEHUL,
NOHUMAHUSL YEHHOCMU XUMUYECKUX 3HAHUU O 6blpdOOMKU IKOJI0SUHECKU
yenecoobpasHoco nogedenusi 6 OvbIMy U MPYOOBOU OesIMEeNbHOCMU 8 Yesx
COXPAHEHUsL C80e20 300P08bsL U OKPYIHCAlowell NPUpPoOHOU Cpeobl;

— pazeumue momusayuu K 00OyYeHuio, cnocobHocmell K CAMOKOHMPOIIO U
CAMOBOCNUMAHUIO HA  OCHOBE  YCBOCHUs  0bOujeuenosedeckux yeHHocmell,
20MOBHOCMU K OCO3HAHHOMY 8b1O0PY NPOGUIL U HANPABIEHHOCU OAIbHelue20
00VUeHUSL.

Obwee uucio yacos, OmeedEHHbIX 0 U3YYeHUs XUMUU HA YPOBHE OCHOBHO20
obweeo obpaszosanus, cocmasisiem 136 uacos: 6 8 knacce — 68 uacos (2 uaca 6
Hedenro), 8 9 knacce — 68 uacos (2 uaca 6 nedenio).



COIAEPKXAHHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHBbIE XUMHYECKHE TIOHATHS

llpeomem xumuu. Ponv xumuu 6 dHcusHu denosexka. Xumus 6 cucmeme HAayK.
Tena u eewecmea. Dusuyeckue ceoticmea eeujecms. Aepecamuoe cocmosHue
sewecms. llonamue o memooax nosnanus 6 xumuu. Yucmoie gewjecmsea u cmecu.
Cnocobwbl pazoenenus cmecell.

Amomer u monekyavl. Xumuueckue snemenmol. Cumeonbl XUMUUECKUX
anemenmos. [Ipocmuie u cnooxcuvie geuwyecmea. AmomHo-moNeKyIsApHoe yueHue.

Xumuueckas Gopmyna. BanenmHocmb amomo8 XUMUYECKUX DIeMEHMO8.
3axon nocmosincmea cocmasa eewjecms. OmHOCUMENbHASL AMOMHASL MAcCCA.
Omuocumenvrasn monexynapuas macca. Maccoeas 0o xumuueckoeo 21emMeHma 8
COeOUHEeHUU.

Konuuecmeo eewyecmea. Moaw. Monsapuas macca. Bzaumocssse konuvecmaa,
Maccol U Yucia CMpYKMyYpHulX eouHuy eewecmeda. Pacuémovl no ¢opmynam
XUMUYECKUX COeOUHEHULL.

Qusuyeckue u xumudeckue seieHus. Xumudeckas peakyus u eé npusHaxu.
3axon coxpanenus maccol eewjecms. Xumuueckue ypasHenus. Knaccuguxayus
XUMUYECKUX peaKkyuli (COeOUHEHUs, PA3I0JHCEHUS, 3aMeueHUs], 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCMBO C XUMUYECKOU NOCYOOol, Npasuiamu pabomsl 6 1abopamopuu u
npuémamu oopaweHus ¢ 1abopamopHbim 000pY008aAHUEM, U3VUEHUE U ONUCAHUE
Qusuueckux ceolcme 006pA3Y08 HeOP2AHUYECKUX Beujecms, HAOa0eHue
Qu3suueckux (niasieHue 60cKa, MdasHue 1b0d, pacmupaxue caxapa 8 CmynKe,
KUneHue u KOHOeHCayusi 800bl) U XUMUYECKUX (2opeHue ceedu, NpOoKaIUBaHue
MEOHOU NPOBOIOKU, 83AUMOOCUCEUe Meld ¢ KUCIOMOU) A8lleHUll, Haba0eHue U
onucauue NPUSHAKO8 NPOMEKAHUS XUMUYECKUX peakyull (pasiodicenue caxapa,
83aUMOO0elcmaue CepHoll KUCI0Mbl C XA0PUOOM Oapus, pazioxcenue 2u0poKcuod
meou (1) npu nacpesanuu, ezaumooeticmaue sxncenesa ¢ pacmeopom conu meou (1),
usyuenue cnocob6o8 pazoeieHus cmecell. ¢ NOMOWbI0 MAcHUMA, QUIbmMposanue,
gvinapusanue, OUCMULIAYUS, XPOMAmozpagus, nposedeHue 04UCMKU NOBAPEHHO
COMU, HaOMOOeHue U  ONUCAHUe  pPe3YIbMmamo8  NpoeedeHusi  Onvlmd,
ULTIOCMPUPYIOWe20 3aKOH COXPAHEeHUs1 MAcCyl, CO030aHue Mooenetl MOAeK)l
(wapocmepicHesbIx).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bozoyx — cmecw 2azos. Cocmag 6030yxa. Kuciopoo — snemenm u npocmoe
sewgecmeo. Haxooicoenue kucnopooa 6 npupode, ¢uzuueckue u Xumuueckue
ceoticmea (peakyuu 2openus). Oxcuodvl. I[Ipumenenue xuciopooa. Cnocobwl



noay4eHuss Kuciopooa 6 Jaabopamopuu u npomwviuiienHocmu. Kpyzoeopom
Kucaopooa 6 npupooe. O30H — ALIOMPONRHAL MOOUPDUKAYUSL KUCIOPOOQ.

Tennogoii s¢hghexm xumuueckoui peaxkyuu, mepmoxumuyecKue YpasHeHusl,
9K30- U 2HOOmMepmudeckue peaxyuu. Tonaugo: yeonb u memawn. 3acps3HeHue
8030yxa, ycuienue napHuKo8o2o0 3ggexma, paspyuienue 030H08020 CJlOAL.

Booopoo — anemenm u npocmoe sewecmeo. Haxoowcoenue 600opoda 6
npupoode, gusuyeckue u XumuiecKue ceolcmed, npumMeHerue, Cnocoobl NOIY4eHUs..
Kucromuwr u conu.

Monsapnuuviti 06vém 2azos. Pacuémul no xumuueckum ypagHeHUsIM.

Quzuueckue ceoticmea 600vl. Booa kaxk pacmeopumens. Pacmeopebi.
Hacvuyennvie u nenacwviuyennvle pacmeopul. Pacmeopumocmuv eewjecms 6 8ooe.
Maccosas donsa sewecmsa 6 pacmeope. Xumuueckue ceoticmea 600vl. OCHOBAHUAL.
Ponv pacmeopos 6 npupoode u 6 scusnu uenosexa. Kpyzosopom 600wt 6 npupooe.
3aepsaznenue npupoonsix 600. OXpana u ouucmKa nPUPOOHbIX 800.

Knaccugpurxayua mneopeanuueckux coeounenui. Oxcuovl. Knaccugurxayus
oKcuoos8:  coneobpaszyrouue  (OCHOBHble,  KUCIOMHble, amgomepmuvie) U
Heconeoopasyrouue. Homenxnamypa oxcuoos. Quauueckue U Xumuyeckue
ceoticmea okcuoos. [lonyuenue okcuoos.

Ocnosanus. Knaccugurxayus ocnoganuii: wénouu u Hepacmeopumble
ocnoganus. Homenxnamypa ocnosanutl. Duzuueckue u Xumuyeckue CEOUCMBA
ocHoganul. Ilonyuenue ocnosanuil.

Kucnomwi. Knaccuguxayus kucnom. Homenxknamypa xuciom. Qusuueckue u
Xumuyeckue ceovicmea kuciom. Pso axmusnocmu memannoe H. H. bexemosa.
Ilonyuenue xuciom.

Conu. Homenxnamypa coneu. Quzuueckue u Xumudeckue c8oUCmea coJell.
Ilonyuenue coneu.

T'enemuueckas césa3b MedHcoy Klaccamu HeopeaHuyeckux coeoOuHeHul.

Xumuueckuit IKcnepumenm:

KauecmeenHoe onpeoeiieHue COO0epHCanusi KUCI0pooa 8 8030yxe, NOJYUeHuUe,
cobupaHue, pacno3HasaHue U U3VUEHUe CBOUCME KUCAOpoOd, HabaoeHue
83AUMOOEUCMBUs  BeeCm8 C KUCIOPOOOM U YCI08US BO3HUKHOBEHUS U
NpeKpaweHuss 20peHus (noxcapa), O3HAKOMIEHUe ¢ o00pasyamu OKCcUuoo8 u
OnucaHue ux CcBoUCme8, noJyyeHue, cobupauue, pacno3HA8aHue U U3y4eHue
ceolicme 8000poda (eoperue), ezaumooeticmeue 8000pooa ¢ okcuoom meou (1)
(603MOJICHO UCNONB30BAHUE BUOCOMAMEPUANOB), HAOIIOOEHUe 00pPA3YO8 8euecms
Konuuecmeom 1 Mmoaw, ucciedosanue 0cobeHHOCmel pacmEOPEeHUsl Beuecms C
PA3IUYHOU  PACMEOPUMOCTIbIO, NPUSOMOGNIEHUE PACMEOPO8 ¢ ONpPeOeléHHOU
Maccosou 0oJell pacmeopeéHHO20 8ewecmsd, 83aumMooelcmeaue 8600bl ¢ Memaiiamu
(Hampuem u Kaivyuem) (B03MOJICHO  UCNOJIL30BAHUE  BUOEOMAMEPUANOS),



uccnedoganue 00paA3yO8 HEOP2AHUYECKUX  Beujecme  pasiuyHblX — K1accos,
Habarooenue usMeHeHusl OKpACKU UHOUKAMOPO8 8 pAcmeopax KUCiom u ujenouet,
usyuenue e@zaumooeticmsusi okcuoa meou (1) ¢ pacmeopom cepnoii xkucromul,
KUCIOmM ¢ Memailamu, peakyui Heumpaiuzayuu, noaydeHue Hepacmeopumbvlx
OCHOBAHUL, 8bIMECHEHUe 00HO20 Memasia OpyesuM U3 pacmeopa Co.u, peuleHue
IKCNEePUMEHMANbHLIX 3a0ay no meme «Baowcnetiwmue xnaccel Heopeanuueckux
COeOUHEeHULL.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OxucANTEeNBLHO-BOCCTAHOBUTEIbHBIE PeAKIIHU

Ilepsvlie nonvimku Kraccugukayuu xumuyeckux snemenmos. llonamue o
2PYNNax CXOOHbIX JJIeMeHmMO8 (WellouHble U Wel0YHO3eMeNbHble Memalllbl,
2anozemvl, UHEpPMHble 2a3bl). IDneMeHmbl, Komopvle obpazyrom amgomeptole
OKCUObBL U 2UOPOKCUODIL.

Ilepuoouueckuii 3axon. Ilepuoouyeckasn cucmema xXumudeckux snemernmos /1.
U. Menoeneesa. Kopomxonepuoouas u onunnonepuoonas gpopmot Ilepuoouueckoii
cucmemvl xumuveckux onemenmos J[. M. Menoeneesa. I[lepuoovl u epynnol.
QuzuuecKkuii CMbLCIL NOPAOKOBO20 HOMEPA, HOMEPO8 Nepuooa U epynnel dJ1eMeHma.

Cmpoenue amomos. Cocmas amomHwiX s0ep. Hzomonel. OnexmpoHsi.
Cmpoenue 21eKmMpPOHHBIX 0007104eK amomos nepsvix 20 Xumuueckux 3j1emMeHmos
Ilepuoouueckoti cucmemor /]. U. Menoeneesa. Xapaxmepucmuka Xumuyeckoco
anemenma no e2o noaoxcenuro 8 Ilepuoouuecrou cucmeme /1. U. Menoeneesa.

3akonomepHoCcmuU U3MEHEeHUs paouyca amomo8 XUMUYECKUX dJIeMeHMOs,
MEMaIIUYecKux U Hememaiiudeckux coUCme no Spynnam u nepuooam.

3nauenue Ilepuoouueckozo 3axona u Ilepuoouueckoti cucmemvl XUMUYECKUX
anemenmos Ol paseumusi Hayku u npaxmuku. [{. U. Menoeneee¢ — yuénwii u
2PAANCOAHUH.

Xumuueckas cea3b. Koeanenmnas (nonspuasi u HenoJsApHas) Ces3v.
AnexmpoompuyamenbHOCmb XUMUYECKUX diemMenmos. Honnas cess.

Cmenenv  okucnenusi.  OKUCIUMENbHO-B0CCMAHOBUMENbHBIE — PEAKYUU.
IIpoyeccyol okucnenus u soccmanosgnenusi. Okucaumenu U 60CCMAHOBUMETU.

Xumuueckuii IKCnepumenm:

uzyuenue obpazyos eewyecme Memaiilog U HeMemasnios, 83auMooeucmeue
2UOPOKCUOA YUHKA C pAcmeopamu KUCIom U wjenoyell, nposeoeHue Onvlimos,
ULTIOCMPUPYIOWUX — NpUMEPbl  OKUCTUMENbHO-80CCMAHOBUMENbHBIX — PeaKyull
(copeHue, peakyuu pasnoiceruss, COeOUHeHUsl).

Mexcnpeomemmunie ceéazu

Peanuzayus meoscnpeomemnvix cesazeii npu uzyuyenuu xumuu 6 8 Kiacce
OCYWeCcmensiemcs 4epe3 UCHONb308aHUe KaK OOwux ecmecmeeHHO-HAYYHbLX



NOHAMUL, MAaK U NOHAMUU, AGIAIOWUXCA CUCTNEMHbIMU Ol OMOENbHbIX
npeomMemos ecmecmeeHHO-HaAYYHO20 YUKIA.

Obwue ecmecmeeHHO-HAYYHbIE NOHAMUA: HAYYHBIL akm, 2unomesda,
meopusl, 3aKOH, AHAIU3, CUHMe3, KIdcCugurkayus, nepuoouyHocms, Habo0eHue,
IKCNEPUMEHM, MOOeIUPOBaAHUe, U3MepeHUe, MOOeb, s8lleHUe.

Quzuka: mamepus, amom, 3IeKMPOH, NPOMOH, HEUMPOH, UOH, HYKIUO,
U30MONbL, PAOUOAKMUBHOCTNb, MOJIEKYIA, JIeKMPUYECKUll 3aps0, 8euecmao, meJo,
00vbéM, azpecamnoe cOCMosAHUe Bewecmaa, 2as, Quzuieckue GeIudUnbl, eOUHUYbI
usMeperus, Kocmoc, nianemol, 36é30ul, Connye.

buonoeus: pomocunmes, ovixanue, buocgepa.

Teoepagpus:  ammocgepa, euopocghepa, mumepanvi, 2opHvle HOPOOLL,
noje3Hvle UCKonaembvle, MOnIugo, 800Hble PeCcypChl.

9 KJIACC

BemrecTBo 1 XUMHYeCKAasi peaKIust

Ilepuoouueckuii 3axon. Ilepuoouneckas cucmema XUmMu4eckux snemesmos /1.
U. Menoeneesa. Cmpoenue amomos. 3aKOHOMEPHOCMU 8 UBMEHEeHUU CBOLCME
XUMUYECKUX DTIEMEHMO8 NEPBbIX MPEX NePU0008, KAusl, KATbYUsl U UX COeOUHeHUl
8 coomeemcmeuu ¢ nojodceHuem diemenmos 6 Illepuoouueckoii cucmeme u
CcmMpOeHUuem ux amomos.

CmpoeHnue eeujecmsa: GuUObl XUMUYECKOU C6a3U. Tunvl Kpucmaiiuyeckux
PEWEmMoOK, 3A8UCUMOCTMb  CBOLICE Beujecmed Om MmMuna Kpucmaiiuyeckou
PEeUwEmKY U 8U0A XUMUUECKOU CE53U.

Knaccugurayus u nomenxiamypa Heopeanuweckux eeujecms. Xumuuecxue
CBOlCMBa Gewjecms, OMHOCAWUXCS K PA3TUYHBIM  KIACCAM HEOP2AHUYECKUX
COeOUHEHU, 2eHEMUYECKAsl CB513b HEOP2AHUYECKUX 8eUeCms.

Knaccugurayus xumuueckux peaxyutl no pasiuyHuvlM NPUSHAKAM (N0 YUCTY U
COCmMagy y4acmeylowux 6 peakyuu eewecms, no meniosomy sggexkmy, no
UBMEHEHUIO CMeneHell OKUCIeHUsT XUMUYECKUX JJIeMEeHmos, no oopamumocmu, no
yuacmur — Kamaiuzamopa). OK30- U 3HOOmMepMuuecKue  peaxyuu,
mepmoxumMuiecKue ypPasHeHusl.

Ionsamue o cxopocmu xumuueckou peaxyuu. Ilowsmue 06 obdpamumvix u
HeoOpamumuvIX Xumudeckux peakyusx. I[lonamue o 20MO2eHHbIX U 2emepPO2eHHbIX
peaxyusx. Ilowamue o kamanuse. Ilonamue o0 XumMuueckoM pagHOBeCUlU.
Dakmopyl, enuAlOWUE HA CKOPOCMb XUMUYECKOU peakyuu U MNoJI0AHCeHUe
XUMUYECKO20 PABHOBECUAL.

OKucIumenbHo-60CCMAHOBUMENbHbIE  PeaKyul,  IIeKMPOHHbI  OalaHc
OKUCTIUMENbHO-80CCIMAHOBUMENbHO  peaKyul. Cocmaenenue  ypasHenuii
OKUCTUMENbHO-60CCMAHOBUMENbHBIX — PeaKkyuti ¢ UCHONIb308AHUEM  Memood
INIeKMPOHHO20 bananca.



Teopusi INEKMPOIUMULECKOU ouccoyuayuu. Onexmponumoi u
Heanekmpoaumsl. Kamuonwvi, anuonvl. Mexanuzm oOuccoyuayuu eewjecme c
PAasauyHbIMU  euoamu xumudeckou cesazu. Cmenensv ouccoyuayuu. Cuivhvie u
cabvie 21eKmpOoauUmbl.

Peakyuu uonnozo oomena. Ycnosus npomexanus peaxyuii UOHHO20 0OMeHa,
noinvle U COKpauwjéHuvle uoHHble ypasHenus peaxyuu. Ceoticmea Kuciom,
OCHOBAHULL U Ccollell 6 ceeme NpPeoOCmAgIeHull 00 INeKMPOIUMULECKOLL
ouccoyuayuu. Kauecmsennvle peaxyuu Ha uonsl. [lonamue o cudponuze conel.

Xumuueckuit IKCnepumenm:

O3HAKOMAEHUe C MOOeNAMU KPUCMALIUYECKUX Deuémor Heop2aHUudecKux
gewecme — Memanio8 U HemMemauiios (cpaguma u aimasa), ClONHCHbIX 8eujecma
(xnopuda nHampus), uccie0o8arue 3a8UCUMOCMU CKOPOCMU XUMUYECKOU peaKyuu
om 8030elicmeusl pa3IuyHblX QaKmopos, UCCIe008aHUe INEeKMPONPO8OOHOCMU
pacmeopos eeujecms, npoyecca OUCCOYUAYUU KUCTIOM, wenodel u coell
(603MOJICHO ~ UCNONBL3068AHUE — BUOEO  MAMEPUANOs8), NpOB8edeHUe  ONbIMOos,
UWLIIOCMPUPYIOWUX — NPUSHAKU — NPOMEKAHUsi  peakyuii — UOHHO20  0OMeHa
(obpazosanue ocaoka, 6videneHue 2aza, 0Opaz0samHue B800bl), ONbLIMOS,
ULIIOCMPUPYIOWUX — NPUMEPbL  OKUCTUMETbHO-80CCTNAHOBUMENbHBIX — PeaKyull
(copeHue, peakyuu paznoxceHus, COeOUHeHUs), PACNO3HABAHUE HeOPSAHUYECKUX
gewecme C NOMOWDBIO  KAYECMBEHHbIX  peakyuii Had  UOHbl,  peuleHue
IKCNEPUMEHMATIbHBIX 3A0aH.

Hemertanbl U uX coeinHeHUA

Obwasa xapaxkmepucmuxa eanozenos. (OcobeHHOCmMuU CMpOeHUs amomos,
xapaxmepnvle cmenenu okucienus. Cmpoenue u guauueckue ceoucmea npocmbix
gewecme — eanoceHos. Xumuueckue — colcmea HA  npumepe  Xiopda
(63aumodeticmeue ¢ MemailamMu, HeMemaiiamu, weiouamu). Xioposooopoo.
Conanas Kucioma, Xumuyeckue cC80UCMBa, NojyyeHue, npumeneHue. /leticmaue
Xnopa u Xaiopo8ooopooa HA Op2aHu3M 4enosekd. Baoicheuwue Xaopuovl u ux
Haxoodicoerue 8 npupooe.

Obwas xapakmepucmuxa 3nemenmog V1A-epynner. Ocobennocmu cmpoenus
amomos, xapakmepHvle cmeneru okucienus. Cmpoenue u gusuyeckue c0uUcmaa
NPOCMBIX 8ewjecmes — KUCI0pood U cepuvl. Aniompontsle MOOUpuUKayuu KUciopooa
u cepol. Xumuueckue ceovcmea cepvl. Ceposooopoo, cmpoeHue, guauieckue u
xumuyeckue ceoticmea. OKkcuovl cepvl Kak npedcmasgumenti KUCIOMHbIX OKCUOOS.
Cepnas xucioma, ¢u3zuueckue u Xumuyeckue ceolicmea (oowue Kax
npedcmagumenia Kiacca Kuciom u cneyuguueckue). Xumuueckue peaxyuu,
nexcawue 8 OCHO8e NPOMBIULIEHHO20 CNocoba NOIYYeHUsl CepPHOU KUCTOMbL.
IIpumenenue cepnoii kucniomsi. Conu cepHou KUCIOMbl, KAYECMBEHHAs. peaKyusl Ha
cyrvpam-uon. HaxooicOenue cepvl u eé coedunenuti 8 npupooe. Xumuueckoe



3aeps3HeHue OKpycaroulell. cpedvl COeOUHEHUIMU cepbl (KUCTOmHble 004HCOU,
3aepsazHenue 8030YXa U 8000EM08), CHOCOObL €20 NPeOOMBP AL eHUS.

Obwas xapaxmepucmuka 21emenmos VA-epynnvl. Ocobennocmu cmpoeHus
amomos, xapakmepHbvie cmenenu oKucienus. Azom, pacnpocmpanenue 8 npupooe,
Qusuueckue u xumuueckue ceoticmea. Kpyeoeopom azoma 6 npupoode. Ammuax,
e20 @uauyeckue U Xxumuyeckue ceoucmea, noayuerue u npumenenue. Coau
AMMOHUSA, UX uauyecKue u XumudecKkue ceolcmea, npumenenue. Kauecmeennas
peaxkyus Ha UOHbl aAMMOHUA. A30mHuas Kucioma, eé nonyuenue, ¢husuyeckue u
Xumuveckue ceoticmea (obwue Kak npeocmasumens Kiacca KUCIOm U
cneyuguueckue). Hcnonv3oeanue Humpamoe u coneli aMMOHUSL 6 Kauecmee
MUHEpAanbHblX y0oOpeHuti. Xumuueckoe 3acps3HeHue OKpyxcarujei cpeobvl
COCOUHEHUAMU a30ma (KUCIOMHble 00XHCOU, 3acpsi3HeHue 6030yXd, NOo4ebl U
68000ém08). Docgop, annomponnvie moougpukayuu ¢ocgopa, ¢uzuueckue u
xumuyeckue ceovicmea. Oxcuo gocgopa (V) u gpocpopras xuciroma, guzuueckue
U xumuueckue ceoticmea, noaydenue. Hcnonvzoeanue ¢hocpamos 6 kauecmee
MUHEPATbHBIX YOOOPEeHULL.

Obwasn xapakmepucmuxa sremenmos \NVA-epynnvi. Ocobennocmu cmpoenus
amomos,  XapakmepHvle  CmeneHu  OKUCIeHus.  Yenepoo, — aniomponmoie
Moougukayuu, pacnpocmpanenue 6 npupode, uuueckue U Xumuueckue
ceoticmea. Aocopoyus. Kpyeosopom yenepooa 8 npupode. Oxcuowvl yenepooa, ux
Qusuueckue U Xumuyeckue CBoOUCmMea, oOelicmeue Ha JHCUBbIE OpP2aAHU3MYL,
noiyueHue u npumeHenue. IKOAO2UYECKUEe NPOONeMbl, CEA3aHHbIE C OKCUOOM
yenepooa (1V), ecunomesza enobanvhoco nomennieHuss Kiumama, HAPHUKOBDIL
agpgpexm. YVeonvnasa xucioma u eé conu, ux guauveckue u xumuiecKue ce0lcCmad,
noayuenue u npumeneHue. Kauvecmeennas peaxyus Ha KapOOHAM-UOHDI.
HUcnonvzosanue kapbonamos 6 ovimy, meouyure, NPOMbILUIEHHOCMU U CENbCKOM
xossucmae.

Ilepsonauanvrvie noHAMUSL 00 OPeaAHUYECKUX BeUieCBax KaK O COeOUHEeHUsIX
yenepooa (Memaw, SMaH, SMUNEH, ayemuieH, >3MAaHoJ, 2IUYepPUH, YKCYCHAs
Kkucioma). IlpupoOnvle UCMOYHUKU Yele8000p0008 (Y20.b, NPUPOOHBLU 2a3,
He@dmb), npodykmul ux nepepabomxu (bem3un), ux poib 6 oOvimy U
npomviuinenHocmu. Ilonamue o0 OUONOSUYECKU BAJICHBIX BeWeCMBAX: JHCUPAX,
benxax, yeneso0ax — u ux poiau 8 MHCU3HU yeinogexka. Mamepuanvroe eOuHCmM8Eo
OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemnuii, ezo ¢usuueckue u xumuueckue ceouUcmea, noayueHue u
npumernerue. Coedunenus kpemrus 8 npupoode. Odwue npeocmasnenus 0o oxcuoe
kpemuus (V) u kpemnuesou xkucnome. Cunukamsl, ux uUcnob3osanue 8 Ovimy, 8
npomvluaeHHocmuy. Basicnetiwiue cmpoumenbHvle Mamepuansl: Kepamukd, CmexJo,



yemenm, OemoH, oicene3obemon. Ilpobremvr 6Oe30nacHoco  UCNONL308AHUSL
CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHU.

Xumuueckuit IKcnepumenm:

usyuenue oopasyo8 HeopeaHuuecKux 8ewecms, C8OUCME COJSAHOU KUCIOMbL,
nposedene KaueCmeeHHbIX Peakyull Ha X10pUuo-uoHsl U HAO.100eHue NPUHAKOB UX
NpoOmeKanusl, Onblmbvl, ompadcarowue Guzuueckue U XumuiecKue CeoUCMBd
2a102eH08 U UX COeOUHEHU (803MOJICHO UCNONIb30BAHUE BUOCOMAMEPUANOE),
O3HAKOMJIEHUe ¢ 00pa3yamu XJa0puoos (2aio2eHu008), 03HAKOMIeHUue ¢ 0opa3yamu
cepvl U e€ COCOUHEHUAMU (8O3MOJNCHO UCNONb30BAHUE BUOCOMAMEPUATIOS),
HabadeHue npoyecca 00yeIu8aHus caxapa noo Oetcmauem KOHYeHmpupo8aHHo
CEPHOU KUCTOMbL, U3YYeHUe XUMUYECKUX CBOUCE PA30A6IeHHOU CePHOT KUCTOMDbI,
nposederue KawecmeeHHOU peakyuu Ha Cyibham-uon u HabooeHue NpU3HaKa eé
NPOMeKaHusl, O3HAKOMIEHUEe C u3udecKumMu ceoticmeamu azoma, gocgopa u ux
COeOUHEeHUL (B03MOIHCHO UCNOIb308AHUE BUOCOMAMEPUATIO8), 00PA3YAMU A30MHBIX
u gocpopuvix yoobpenuil, nonyuenue, cobuparue, pacnosHagauue u usydeHue
CBOUCME AMMUAKA, NPOBEOCHUE KAYEeCMBEHHLIX PeaKyull HA UOH AMMOHUSL U
Qocham-uon u usyuenue NPUHAKOE UX HNPOMEKAHUS, 83aUMOOelcmaue
KOHYEHMPUPOBAHHOU A30MHOL KUCAOMbL C MeObl0 (803MONCHO UCNOIb308AHUE
sudeomMamepuaios), usydenue mooenell KpUCMALIUYeCKuxX peuémox aimasd,
epaguma, pyinepena, o3naKomieHue ¢ NPOYECcomM aocopoyuUu pPacmeopEeHHbIX
sewecms aKmuBUPOBAHHLIM YeléM U YCMPOUCMBOM NPOMUBO2A3d, NOJVHEHUE,
cobupanue, pacnosHasanue u usyyeHue CEOUCME YeleKUCi020 2a3d, NposeoeHue
KA4eCmeeHHbIX peakyuil Ha KapOoHam u CUIUKAM-UOHbL U U3YYeHUe NPUSHAKOS UX
NPOMeEKAHUsl, O03HAKOMJICHUE C NPOOYKYUel CUTUKAMHOU NPOMbIULIEHHOCTU,
peuieHue IKCNepUMeHMAIbHbIX 3a0ay no meme «Baoicnetiwue nememanivt u ux
COCOUHEeHUSY.

MeTaJJIbl U HX COeTHHEHUS

Obwas Xapakmepucmuka XuMu4eckux 23J1eMeHmo8 — Memailos Ha
OCHOBaHUU ux nonodicenust 8 Ilepuoouueckotl cucmeme Xumudeckux snemenmos /1.
U. Menoeneesa u cmpoenus amomos. Cmpoenue memannos. Memannuueckas
C653b U MEMALIUYECKaAs KPUCAIIUYECKAs Peuémra. DAeKmpoxumuieckuil pso
HanpsiiceHull Memannos. Duzuueckue u xumuveckue ceovicmea memannos. Oowue
cnocobwl noayuenuss memannos. llowsmue o Kopposuu Memajnos, OCHOBHbGLE
cnocobwl 3auwumsl ux om kxopposuu. Cniagvl (cmanv, uyeyH, OOPATIOMUHUL,
OpPOH3a) U ux npumenenue 8 ObIMy u NPOMbLULTEHHOCTIU.

Il]enounvie memannwi: nonodicenue 6 Ilepuoouuecxoii cucmeme Xumu4eckux
anemenmos J[. U. Menoeneesa, cmpoenue ux amomos, HAXoxdcOeHue 8 npupooe.
Dusuyeckue u xumuyeckue ceoucmea (na npumepe wampus u xkaaus). Okcuovl u



e2uopokcuobl Hampus u Kaws. I[lpumenenue wenounvix Mmemannog u ux
CcOeOuHeHU.

[l]enounozemenvrvle Memaniivbl MAHUN U  KAIbYUu: NONOJCEHUe 8
llepuoouueckoti cucmeme xumuueckux snemenmos /[. U. Menodeneesa, cmpoeHnue
Ux amomos, HaxodcoeHue 8 npupode. Duzuueckue u XumuyeckKue CE0lUCMBA
MazHus U Kanvyus. Baoswcneiiwue coedunenus xanvyus (OKcuo, 2UOpOKCUo, cou).
Kécmrkocmob 600vb1 u cnocobwbl eé ycmpaHenus.

Antomunuii: nonoxcenue 6 Ilepuoouueckoti cucmeme XUMUUECKUX INEMEHMO8
Jl. U Menoeneesa, cmpoenue amoma, HaxodicoeHue 8 npupoode. Duzuueckue u
Xumudeckue c8oUCmea anoMunus. AmgpomepHuvle ceoticmea okcuoda u 2uOpoOKCUoa
AIOMUHUSL.

Kenezo: nonoxcenue 6 Ilepuoouueckoii cucmeme xumuyeckux 21emenmos /1.
U. Menoeneesa, cmpoenue amoma, Haxodxcoenue 6 npupode. Duzuueckue u
xumuyeckue ceovicmea oicenezd. Okcuowvl, eudpokcuovt u coau xceneza (1) u
acenesa (111), ux cocmas, ceoticmea u nonyuenue.

Xumuueckuii IKcnepumenm:

O3HaKOMIEHUe ¢ 00pasyamu Memanios U CHIaeos, Ux @QuaudecKumu
ceolicmeamu, — usydeHue  pe3yIbmamos  KOPpO3UU — Memaiilos  (803MONCHO
UCNONB308AHUE BUOCOMAMEPUANOB), 0COOeHHOCmeEll 83AUMOOECMBUsl  OKCUOd
Kanbyus U HAMpus ¢ 6000l (B03MONCHO UCNONb30BAHUE BUOCOMAMEPUANO8),
uccne008anue C8OUCM8 HCECMKOU 800bl, NPOYECCa 20PeHUs Jicelle3d 68 KUCIOPoOoe
(603MOJICHO ~ UCNONB30BAHUE  BUOCOMAMEPUANOS8),  NPUZHAKOE  NPOMEKAHUS
Ka4eCmeeHHblX peakyull Ha UOHbL: MA2HUs, KAlbYus, ATIOMUHUS, YUHKA, JHcele3d
(1) u ocenesa (1), meou (1), nabmooenue u onucanue npoyeccos OKPAUUSAHUSL
niameHu UOHAMU HAMpUs, Kawus U Kaubyus (803MONCHO UCHOIb308AHUE
BUOCOMAMEPUATLOB), UCCTeO08aAHUE AMPOMEPHBIX CEOUCME cUOPOKCUOA ATIOMUHUSL
U 2UOPOKCUOA YUHKA, peuleHue IKCNePUMEHMANbHbIX 3a0a4y Nno  meme
«Baoicheliuiue memasinivl u ux COeOUHEHUA).

XuMHS U OKPY:KaWLIas cpeaa

Bewecmea u mamepuanvt 6 nosceonegnou dacusHu uenosexa. besonacnoe
UCNONIb308aHUe eujecms U Xumuyeckux peaxyuil ¢ oeimy. Ilepsas nomowp npu
XUMUYECKUX 02HCO2aX U OMPABIEHUSIX.

Xumuueckoe 3azpsizHeHue oxpyoscarouell cpeodvl (npeodeibHdas O00NyCmumas
KoHyenmpayus eewecms, oanee — I1/[K). Ponv xumuu 6 peuleHuu 3K0102U4ecKux
npoonem.

Xumuueckuit IKcnepumenm:

usyuenue ooOpasyo8 Mamepuanos (Cmekio, Cniagvbl Memaiios, NOJUMEPHbIE
mamepuainvl).

Mexcnpeomemunle cea3u



Peanuzayus mescnpeomemnuvix cesazei npu uzyueHuu xumuu 6 9 Kiacce
ocyujecmensnemes uepe3 UCHONb308AHUE KAK OOWUX ecmecmeeHHO-HAYYHbIX
NOHAMUL, MAaK U NOHAMUU, AGIAIOWUXCA CUCTNEMHbIMU Ol OMOENbHbIX
npeomemos ecmecmeeHHO-HaAYYHO20 YUKIA.

Obwue ecmecmeeHHO-HAYUHble NOHAMUSA: HAYYHLIL (akm, sunomesd, 3aKoH,
meopus, aHalus, CuHmes, Kiaccuukayus, nepuooOUYHOCMb, HAOII0OeHUe,
IKCHEPUMEHM, MOOeIUPO8aHue, umMepenue, Mo0oeib, AGleHUe, NAPHUKOBDILL
aghghexm, mexnonocus, mamepuansl.

Quzuka: mamepus, amom, 3IEKMPOH, NPOMOH, HEUMPOH, UOH, HYKIUO,
U30MONbL, PAOUOAKMUBHOCHb, MOAEKYId, DNeKMPUUECKUll 3apsod, NpPOBOOHUKU,
NOJYNPOBOOHUKY, OUIIEKMPUKU, (DOMOIIeMeHm, Beujecmeo, meno, 00béM,
azpecamuoe  COCMOsIHUe — 8ewecmed, 2ds,  pacmeop,  pacmeopuMoCHb,
KPUCMANLIU4ecKas peuémia, Cnuasvl, @Quaudeckue  Geiuyuuvl, eOUHUYbL
uMeperusl, KOCMuiecKkoe npocmpancmeo, niaremol, 36¢30vl, Connye.

Buonoeus: ¢omocunmes, Ovixanue, 6uocghepa, skocucmema, MuHepaivbHbie
YO0OpeHUsl, MUKPODJIeMEHMbl, MAKPOIIEeMEHMbL, NUMAamenbHble Geuecmad.

leoepagpusa: ammocgepa, eudpocghepa, Mmunepanvl, 2opHvle NOPOOLL,
nojie3Hvle UCKonaemuvle, Monaugo, 00HbLE PECypCbl.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBTATHBI

Jluunocmuvle  pesyromamul  0CBOCHUsL NPOSPAMMbL  OCHOBHO20 00We2o
00pazosanus 0ocmuearOmcs 6 xooe 00y4eHUs XUMUU 6 eOuHcmee Y4eOHOU U
BOCNUMAMENLHOU — OeSIMENbHOCMU 68  COOMBEMCMEUU ¢ MPAOUYUOHHBIMU
POCCULICKUMU ~ COYUOKYTbMYPHLIMU U OYXOBHO-HPABCIBEHHBIMU YEHHOCMAMU,
NPUHAMBIMU 8 00uecmee Npasuiamu U HOPMAMU NOBEOeHUs. U CHOCOOCMBYIOm
npoyeccam camono3Hanusl, CaAamMopazumusl U COYUAIU3ayuL 00y4Yarouuxcs.

Jluunocmuvle  pesyrbmamsl  OMpPaANiCaiom — 20MOBHOCMb  00YUAOUIUXCSL
PYKOBOOCMBOBAMBCS  CUCMEMOL  NO3UMUBHBIX YEHHOCMHLIX OpUeHmMayull U
pacuupenue onvima 0esimeabHOCMuU Ha e€ 0CHO8e, 8 MOM YUCLE 8 YACTIU!

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

YEHHOCHO20 OMHOULeHUS K omeuecmeeHHOMY KVIbIMYPHOMY,
UCTMOPUYECKOMY U HAYYHOMY HACIeOUto, NOHUMAHUS 3HAYEHUS. XUMUYECKOU HAYKU
8 OJICUBHU COBPEMEHH020 00wecmsa, CHnocobHOCmuU 61a0emsb O00CMOBEPHOL
ungopmayueli. 0 nepedosvlx OOCMUNCEHUX U  OMKDPbIMUIX MUPOBOU U
OMeyeCmeeHHOl  XUMUU,  3AUHMEPECOBAHHOCIU 8 HAYYHLIX  3HAHUAX 00
yempoiicmee mupa u oouecmaeda;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

npeocmasnienuss O COYUANbHbIX HOPMAX U NPABUNLAX MENCTUYHOCHHBIX
OMHOWeHUNl 6  KOMIeKmugee,  KOMMYHUKAMUBHOU — KOMNEMEHMHOCMU 8
00Uecmeenno NoNe3HoU, Y4eOHOUCCIe008AMENbCKOLL, MBOPUECKOU U OPYeUX 8UOAX
0esImeIbHOCMU, 20MOBHOCMU K PA3ZHO0OPA3HOU COBMECMHOU 0esimelbHOCmU npu
BLINOJIHEHUU — YYeOHbIX, NO3HABAMENbHBIX 3A0ay, 6bINOJHEHUU  XUMUYECKUX
IKCNEPUMEHMO8, CO30AHUU YUeOHbIX NPOEKMO8, CIMPEMIEHUS. K 83AUMONOHUMAHUIO
U 83aUMONOMOWU 6 npoyecce IMOU YHeOHOU OesmenbHOCmU, 20MOBHOCU
oyeHusamv C60E NosedeHue U NOCMYNKU CE0UX mosapuuiell. ¢ No3uUyul
HPABCMBEHHBIX U NPABOBLIX HOPM C YUEMOM OCO3HAHUSA NOCAeOCMEULL NOCMYNKOS,

3) IEeHHOCTH HAYYHOI'0 MIO3HAHMA .

MUPOBO33PEHUecKUe NpeoCcmasieHus 0 8eujecmse U XUMUYeCKol peakyuu,
COOMBEeMCmMaYyujue COBPEMEHHOMY YPOBHIO PA38UMUSL HAYKU U COCMABIAIOujUe
OCHOBY OJIsl NOHUMAHUSL CYWHOCMU HAYYHOU KAPMUHbL MUpa, npeocmasierus oo
OCHOBHBIX 3AKOHOMEPHOCMAX PA38UMUsL NPUPOObL, B3AUMOCEA3AX Uel08eKd C
NPUPOOHOU CPeOol, O POJIU XUMUU 8 NOZHAHUU IMUX 3AKOHOMEPHOCMEN,

NO3HABAMENIbHbIE MOMUBYL, HANPABIEHHbIE HA NOJYYeHUe HOBbIX 3HAHUL NO
Xumuu, Heobxooumvle OJisi 00bACHEHUs HAOA0OAeMbIX NPOYecco8 U sA8JeHUll,
NO3HABAMENLHOU, UHMOPMAYUOHHOU U YUMAMETbCKOU KYIbmMYpbl, 8 MOM YUC/e
HABLIKOB CAMOCMOAMENbHOU pabomvl ¢ Y4eOHbIMU MEeKCmAaMu, CHPABOYHOU



aumepamypou, OOCMYNHLIMU MEXHUYEeCKUMU CPeOCmeamu UH@OPMAYUOHHBIX
MexXHON02ULL,

unmepec K 00yYeHUO U NO3HAHUIO, JH0O03HAMENLHOCb, 20MOBHOCHb U
CNOCOOHOCMb K CAMO0OpA308anuio, NPOEKMHOU U  UCCIe008AMeNbCKOl
0esmenbHOCMUY, K OCO3HAHHOMY 8blOOPY HANPABIEHHOCMU U YPOBHA 00yueHus 8
oanvHeuuem;

4) popMupoOBaHUS KYJbTYPbI 310POBbSI

0CO3HAHUe YEHHOCMU JICU3HU, OMBEMCMBEHHO20 OMHOUEHUS K CB8OeM)
300P08b10, YCMAHOBKU HA 300pPOGbIIL 00PA3 HCU3HU, OCO3HAHUE NOCIeOCmBUll U
Henpusimue 8peoHbIX NPUBbILeK (YnompeoieHus aiKo2ois, HApKOMUKos, Kypenus),
Heobxooumocmu  coOnto0enuss npasuil  Oe30nacHoCmu  npu  oOpawjeHuu ¢
XUMUYECKUMU BeleCmBaMu 8 ObIMY U PeaibHOU HCUSHU,

5) TPy/10BOro BOCIIUTAHMS :

uHmepec K npaKmuieckomy usyueHuro npogeccuil u mpyoa pasiuyHo2o pooa,
yeadiceHue Kk mpyoy u pesyibmamam mpyoosou 0esimeibHOCMU, 8 MOM Yucie Ha
OCHOBe NPUMEHEHUs. NPeOMEeMHbIX 3HAHUL N0 XUMUU, OCO3HAHHBLUL GblOOD
UHOUBUOYANBHOU — MPAeKmMopuu  NpoooJiceHus:  00pa3oeanus ¢ Y4émom
JUYHOCTHBIX UHMEPEeCO8 U CROCOOHOCMU K XUMUU, 00UjeCmE8eHHbIX UHMEPecos U
nompebrHocmetl, YCnewHolu NPOPECCUOHATLHOU OesIMeNbHOCU U PA3GUMUS
HeoOX0OUMBIX YMEHUll, 20MOBHOCMb AJANMUPOBAMbCS 8 NPODECCUOHATLHOLL
cpeoe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KONIO2UYECKU UYenecoobpasHoe OmHOWeHUe K Npupooe KAk UCHOYHUKY
JHCUBHU HA 3eMmie, 0CHOBe e€ CYyuecmB8o8anus, NOHUMAHUE YEHHOCIU 300P08020 U
bezonacrhoco 06paza JHCU3HU, OMEEMCMEEHHOe OMHOWEHUEe K COOCMBEHHOMY
QuzuuecKkomMy U NCUXuyeckomy 300p06blo, OCO3HAHUE YEHHOCMU COON00eHUs.
npasun 0e30nacHoe0 nosedenus npu pabome ¢ GeujeCmeamu, d mMakKice 6
CUMYAYUSX, YePOACAIOWUX 300POBbIO U IHCUSHU TOOElL;

CNOCOOHOCMU NPUMEHSAMb 3HAHUSA, NOTyYdemble NPU U3VHeHUU Xumuu, OJis
peulerus 3a0a, CE3aHHbIX C OKpYJcaiowell npupooOHoll cpedotl, OJisi NOBLIUEHUS
VPOBHsL  9KOJNO2UHECKOU  KVAbMYpPbl, OCO3HAHUA  2100AIbHO20 — Xapakmepa
IKONI02UYECKUX NpoOIeM U nymeli ux peuleHuss nocpeocmeom Memooo8 Xumul,
IKOJI02UUECKO20 MbIULTIeHUsl, YMEHUs PYKOBOOCMBOBAMbCA UM 8 NO3HABAMENbHOL,
KOMMYHUKAMUBHOU U COYUATIbHOU NPAKMUKe.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocmase memanpeomemHuix pe3ylbmamos 6vlOenaiom 3Hauumvle O
Gopmuposanus  Mupoeos3peHusi oOWeHayuHvle NOHAMUA  (3aKOH, meopus,
npuHyun, eunomesa, ¢axkm, cucmema, Hnpoyecc, IKCHePUMeHm U opyzoe.),
KOmMopbvle UCHONb3VIOMCSA 6 eCMeCmBeHHO-HAYYHbIX Y4eOHbIX npeomemax u



N0380J5I0M HA OCHO8E 3HAHULL U3 DMUX NPeOMemOo8 GopMuposams NpeocmasieHue
0 YeNoCMHOU HAYYHOU KApMmuHe MUpa, U YHUBepCalvHble YyeOHble Oelicmeus.
(no3nasamenvbHovle, KOMMYHUKAMUBHbIE, pe2yNIimuUeHble), Komopbvie 0becneyusarom
Qopmuposanue  20mogHOCMU K CAMOCMOSMENbHOMY  NIAHUPOBAHUIO U
0CyWecmsieHuIo y4eoHol 0esimelbHOCU.

Ilo3naBaTe/ibHbIEe YHUBEPCAJbHbIE YUeOHbIE TeiicCTBUS

ba3oBble JJoruyeckue JeicTBUS

YMeHUsL UCNOIb308AMb NPUEMbL  TO2UYECKO020 MbIULIeHUsT NPU  OCB0CHUU
BHAHUIL PACKPLIBAMb CMbIC XUMUYECKUX NOHAMUL (8bl0eNMb UX XAPAKMepHble
NPUBHAKU, YCMAHABIUBAMb G3AUMOCES3b C OPYeUMU NOHAMUSIMU), UCNOLb308ANb
nousamust 0Jisl 00bACHEeHUs. OMOENbHLIX (PAKMO8 U A6IeHUll, 8blOUPAMb OCHOBAHUS U
Kpumepuu 0/ KIACCUDUKAYUU XUMUYECKUX BeUlecms U XUMUUEeCKUX pearyull,
VCMAHABIUBAMb NPUHUHHO-CAEOCHBEHHbIE C853U MeHCOY 00beKmamu U3y4eHus,
CMPOUMb 102UHECKUE PACCYHCOeHUST (UHOYKMUBHbIE, 0eOVKMUBHbIe, N0 AHAI02UlU),
oenams 6bl800bL U 3AKNIOUECHUS,

yMeHue NPUMEeHsMb 6 npoyecce MNO3HAHUSA NOHAMUSL (npeomemmuvle U
Memanpeomemuwle), CUMBOIUYECKUE (3HAKOBbIE) MOOeIU, UCNONb3YeMble 8 XUMULL,
npeobpaz0evieamsv WUPOKO NPUMEHSeMble 8 XUMUU MOOeNbHble NPeOCmAaslIeHUs —
XUMUYECKUNl 3HAK (CUMBON dJIeMeHma), Xumuueckdas Gopmyia u ypasHeuue
XUMUYECKOU peakyuu — npu peueHun y4eOHo-no3HasamelbHblx 3a0ay, ¢ y4émom
IMUX MOOETIbHbIX NPEOCNABICHULL BbIAGIAMb U XAPAKMEPUZ08AMb CYULECIBEHHbLE
NPUBHAKU U3YYACMBIX 00BLEKMO8 — XUMUHECKUX BeUecms U XUMUYECKUX DeaKyuil,
8bIAGNAMb  00WUe  3AKOHOMEPHOCMU,  NPUYUHHO-CIeOCMBEHHble — C8A3U U
NPOMUBOPEUUS 8 U3YUACMBIX NPOYUECCAX U ABNECHUSIX.

Ba3oBnble uccienoBarejbCcKue 1eCTBHA .

YMeHUue UCHONb308AMb NOCMABIEHHbIe 80NPOCHl 8 KAYeCmee UHCMPYMeHmd
NO3HAHUSL, 4 MaKdce 6 Kadecmee OCHO8bl O/l (PopMuposanus eunomesvl no
nposepke NPasuilbHOCMU 8bICKA3bIBACMBIX CYHCOCHULL,

npuobpemenue onvlma NO NIAHUPOBAHUIO, OP2AHU3AUUU U NPOBEOCHUIO
VUEHUUEeCKUX IKCHepUMEHmOo8, YMeHue Habmooams 3a X000M npoyeccd,
CAMOCMOSMENLHO NPOSHOZUPOBANb €20 Pe3yibmam, opmyauposams 0600w eHus
U 8bI8OObL NO Pe3yIbMAMaM NPOBECOEHHO20 ONbIMA, UCCIeO08AHUS, COCMABIAMDb
omuém o npooenraHHou pabome.

Pabora ¢ unpopmaumeii:

YMeHue 6vloupamov, AHATUUPOBAMb U UHMEPNPEMuUposams uUHGopmMayuio
PA3IUUHBIX U008 U (POpM NpeOCmasieHus:, NOLY4AeMyI0 U3 PA3HbIX UCMOYHUKOS
(HAYYHO-NONYIAPHASL  JTUMEPAmypa  XUMUYECKO20 COO0epPIHCAHUSl, CHPABOYHbLE
nocobus, pecypcol HMnmepunema), Kpumuuecku OyeHu8ams NpPOMuEoOpequsyio u
He00CMOoBePHYI0 UHPOPMAYUIO;



yMeHue NpumeHsmsb pa3iuunble Memoobl U 3anpocvl NPU HOUCKe U omoope
ungopmayuu u coomeemcmeyouux OAaHHbIX, HEO0OXOOUMbIX Ol BbINOJHEHUS.
VUeOHbIX U NO3HABAMENbHBIX 3A0a4 ONPedeléHH020 MUnd, npuoopemeHue onvima 8
obnacmu  UCNONL308AHUA — UHDOPMAYUOHHO-KOMMYHUKAMUBHBIX — TNEXHOI02UI,
061a0eHue KYIbMmypol aKMUBHO20 UCNONIb308AHUS PA3IUYHBIX NOUCKOBLIX CUCHIEM,
CAMOCMOAmMeNbHO 8b10UPAMb ONMUMATLHYIO POpMY npedcmasienus UH@GopMayuu
U ULIIOCMPUPOBamy peuiaemvie 3a0a4u HeCA0HCHLIMU CXeMaMu, OUazpammami,
opyeumu opmamu epagpuxu u ux KOMOUHAYUAMU,

YMeHue UCNOIb306aMb U  AHAIUZUPOBAMb 6 npoyecce YueOHOU U
uccne008amenbCkol 0esimeIbHOCMU UHGOPMAYUuro 0 GIUSHUU NPOMbBIUIEHHOCMU,
CeNbCKO2O XO3AUCMBA U MPAHCNOPMA HA COCMOsAHUE OKpydcaouel. npupooHoll
cpeoul.

KoMMmyHHKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUSI:

YMeHUsi 3a0a8amsv BONPOChl (8 Xx00e ouanoea u (uau) Ouckyccuu) no
cywecmgy — 00cyxncoaemol  membvl,  QOPMYIUPOBAMb  C80U  NPEOJIONCEHUS.
OMHOCUMETILHO 8bINOJIHEHUS NPEOTIONCEHHOU 3a0ayl,

YMeHUuss  npedCcmaesisimes — NOJYYEHHble — pe3yabmamvl  NO3HABAMENbHOL
0esimeNbHOCMU 68 YCMHbIX U NUCLMEHHbIX MeKCcmax, oenams Hnpe3eHmayuio
Pe3yIbmamos 8bINOIHEeHUsI XUMUYECK020 IKCnepumenma (1abopamopHo2o onvima,
abOpamopHoll.  pabomvl NO  UCCIEO08AHUIO  CBOUCME Gewecms, Y4eOHO20
npoekma,),

YMeHuss yuebH020 COMpPYOHUYECMBA CO C8EPCMHUKAMU 8 COBMEeCMHOL
NO3HABAMENbHOU U UCCIe008aAMENbCKOU — 0esIMelbHOCMU — NpU  peuleHuu
B03HUKAIOWUX NpobIeM HA OCHOBe Y4éma oOwux UHmMepeco8 U CO2NACOBAHUS
nozuyui (00cyscoenus, 0OMeH MHEeHUAMU, «MO3208ble UMYPMbL», KOOPOUHAYUS
COBMECMHbIX  Oelicmeull, onpeoeiieHue Kpumepuee no OYeHKe Kavecmed
8bINOJHEHHOU pabomwl u opyaue).

PerynsiTuBHbIe YHHBepPcaIbHbIE YUeOHbIe IeiicTBUS:

YMeHUue camoCmosmesbHO Onpedeisimos yeiu O0essmelbHOCmU, NIAHUPO8amy,
0CYyWecmeaisimys, KOHMpPOIUPO8AmMs U NPU He0OX0OUMOCMU KOPPEKMUPOBAMb CEOHO
oesimenbHOCHb, 8blOUPpamsv Hauboaee d¢hghexmusHvle CnocoOvL peutenus Y4eOHbIX U
NO3HABAMEILHBIX 3A0aY, CAMOCMOAMENbHO COCMAGNAMb UNU KOPPEKMUPOBambs
NPEONONCEHHBI  AN2OPUMM  OeUCmEUll NpU BbINOJIHEHUU 3A0AHUL C Y4EMmoM
NOYYeHUs. HOBbIX 3HAHULL 00 U3yuaeMvlx 00BeKmax — eeujecmeax U peaxyusx,
OYeHUusamsv coomeemcmeaue NoJyUeHHO20 pe3yibmama 3aA6/1eHHOU Yelu, YMeHue
UCNONIL3068AMb U AHATUSUPOBAMb KOHMEKCMbl, npediiazaembvle 8 YCl08UU 3a0aHU.

INPEAMETHBIE PE3YJIBTATbDI

B cocmase npeomemuuvix pe3ynbmamog NO 0C80EHUIO 0053amMenbHO20
co0epIIcanusi, YCMAaHOo8IeHHO20 OAaHHOU @hedepanvHoll paboueli NpocpamMMol,



8bI0EAIOM: OCBOEHHbIE 00YYAIOWUMUCS HAYYHble 3HAHUSA, YMEHUs U Cnocoowbl
Oelicmeuti, cneyuguyeckue 011 npeomMemHou obaacmu  «Xumusy, 6uobl
O0esimenbHOCmYU N0 NOJYVYEHUI0  HOB020  3HAHUA, €20  UHmepnpemayuu,
npeodpa308anuUI0 U NPUMEHEHUIO 8 PASTUYHBIX YUEOHbIX U HOBIX CUMYAYUSIX.

K konyy obyuenus 6 8 kinacce npeomemuvle pe3yiomamsl Ha 6A3080M YPOGHE

OO0JIHCHBL OMPANHCAMb CHOPMUPOBAHHOCIL Y 0OVUAIOUWUXCS YMEHULL:

o PACKpbIBAMb CMbICI OCHOBHBIX XUMUYECKUX NOHAMULL amoM, MOAeKy]d,
XUMUYECKUL JeMeHm, NPOCHmoe 8euecmeo, CIONCHOE Beuecmso, CMecCh
(00HOPOOHASL U HEOOHOPOOHAS), BATIEHMHOCb, OMHOCUMENIbHASL AMOMHAS
U MOJIeKYNAPHASL MACCA, KOIUYECmB0 eeuwecmad, Molb, MOJAPHAL MAcca,
Maccosas 00Jisl XUMUYECKO20 IIeMeHma 8 COeOUHeHUU, MOTIAPHbIL 00bEM,
OKCUO, KUCIOMA, OCHO8AHUE, CONb, INEKMPOOMPUYAMETbHOCb, CMENneHb
OKUCNIeHUsl, XUMUYeCKas peaxyus, KIacCu@uxkayus peakyui. peaxyuu
COCOUHeHUs, peaKkyuu pasiodceHus, peakyuu 3ameujenus, peaxyuu
0OMeHa, IK30- U IHOOMeEPMUYECKUe peaKyuu, meniogou 3ghghexm peaxyuu,
A0pO amoma, 2JIeKMpPOHHbILL COU amomd, amoMHAs opoumans, paouyc
amoma, Xumuyeckas C6s3b, NOJAPHAs U HEeNONAPHAs KOBANEHMHAS C653b,
UOHHASA C653b, UOH, KAMUOH, AHUOH, PACMBOD, MACCO8as 00Jisl 6eulecmad
(npoyeHmuas KOHYeHMpayus) 8 pacmeope;

o ULTIOCMPUPOBAMb B3AUMOCEA3b OCHOBHLIX XUMUYECKUX NOHAMUL U
NPUMEHAMb MU NOHAMUS NPU ONUCAHUU 8EUYECME U UX NPeBPAUeHULL,

o UCNONB306AMb XUMUYECKYIO CUMBOIUKY OJisl COCMAasieHus Qopmyi
sewecms U ypasHeHull XUMuyeckux peaxkyuil;

o Onpeodensams 8ANeHMHOCIb AMOMOS IIEMEHMO8 8 OUHAPHBIX COeOUHEHUSIX,
CMeneHb  OKUCNeHUs  J1eMeHmOo8 6  OUHAPHLIX  COEOUHEHUSX,
NPUHAOJIEIHCHOCb  8eUecmE K ONpeoeléHHOMY KIACCY COeOUHeHUll Nno
dopmynam, 6u0 XUMUYECKOU 63U (KOBANEHMHAs U UOHHAA) 8
Heop2aHUu4ecKux cOeOUHeHUsX,

e packpvigamb cmuicn Ilepuoouueckoco 3axona J[. H. Menodeneesa:
0eMOHCMPUPOBAMb NOHUMAHUE NePUOOUHeCcKOol 3d8UCUMOCNU CBOUCME
XUMUYECKUX ITeMeHmo8 om ux noaodcenusi 8 Ilepuoouueckoil cucmeme,
3aKOHO8 COXPAHEHUs MACCbl 8eujecme, NOCMOSHCMBA COCMAsa, amoMHO-
MOJIeKYIAPHO20 YUeHuUsl, 3aKoHa Aeoeaopo,

e onuceigamv U xapakmepuzogams maobauunyio Gopmy Ilepuoouueckou
cucmembl  XUMUYECKUX IIEeMEHmMO8: pa3iudams HNOHAMUS «2NA6HAs
nooepynna (A-epynna)y u «nobounas nooepynna (b-epynna)y, manvie u
Oonbuiue nepuoovl, COOMHOCUMb O0003HAUEHUsl, KOmopbvle UMEIOMCs 8
maoauye «llepuoouueckas cucmema xumuueckux osnemenmos JI. M.
Menoeneesa» ¢ uucno8bIMU XAPAKMEPUCTIUKAMU CMPOEHUS AMOMO8



XUMUYECKUX dJIeMEeHmMOo8 (cocmas u 3aps0 a0pa, obujee Yucuio 21eKmpoHO8
U pacnpeoenenue ux no 31eKmpOHHbIM CIOSM);

o KIACCUPUYUPOBAMb XUMUYUECKUE DNEeMEHMbl, HeOp2aHuiecKue eeujecmsaa,
Xumudeckue peakyuu (no Yucity U COCMAgy Y4acmeyrouwjux 6 peaxyuu
geujecms, N0 menio8omy 3Qpgdexkmy);

o Xapakmepuso8amuv (ONUCHLIBAMb) 00WUe XUMUYECKUE CEOUCMBA 8euiecma
PA3TUYHBIX KAACCO8, NOOMBEPHCOAs ONUCAHUE NPUMEPAMU MOTIEK)IAPHbBIX
YPasHeHUll COOMBEmMCcmayoUWUX XUMUYECKUX PeaKyuti,

o NPOCHO3UPOBAMb  CBOUCMBA  GewjecCms 8  3AGUCUMOCMU  OM  UX
Ka4eCmeeHHo20 COCmasa, BO3MONCHOCMU NPOMEKAHUS XUMUYECKUX
npespaujeHull 8 pasiuiHbIX YClOBUSX,

o BBIYUCTAMb OMHOCUMENbHYIO  MOAEKVIAPHYIO U MOJISIDHYIO  MACCHl
gewiecms, Maccogylo 000 XUMUYECKO20 JleMeHma no gopmyne
COeOUHeHUs, MAcco8ylo 000 6ewecmea 6 pacmeope, HnposoOUMb
PAcyémol NO YPasHEeHUI0 XUMUYECKOU peaKkyuu;

o NPUMEHAMb OCHOBHblE ONepPayuu MblCIUMENbHOU 0eamelbHOCMU — AHATU3
U cummes, cpaeHeHue, 0000WeHUe, CUCMeMamu3ayuro, Kiaccupuxkayuio,
8blsGleHUe NPUYUHHO-CIe0CMBEHHbIX CBf3el — O/ U3VYeHUs CBOLCME
gewecme U XUMUYECKUX peakyuil, ecmecmeeHHO-HAYYHble Memoobl
NO3HAHUA — HAOAIOOEeHUe, UsMepeHue, MOOeIUposaHue, 3IKCnepuMenm
(peanvHulli U MbLCIEHHbIU),

o cledosamv  NPABUIAM  NONb308AHUA  XUMUYECKOU  NOCYOoUu U
N1a6OpamopHviM  000pYO00B8AHUEM, A MAKdICE NPABUIAM 00paujeHus ¢
gewecmeamyy 8 COOMEEMCcmeuY ¢ UHCMPYKYUAMU NO  BbINOJIHEHUIO
NabOPAMOPHBIX  XUMUYECKUX ONbIMO8 N0 NOJYYEHU U COOUPAHUIO
2a3000pasHbix  ewecmes (6000pooda U KUCAOPOOAQ), NPUSOMOBIEHUIO
pacmeopos ¢ ONpedeéHHOl MACCOB80U 00ell pACMBOPEHHO20 Belulecmad,
NIAGHUpPOBAMs U NPOBOOUMb  XUMUYECKUe  IKCNEepPUMEHmMbl  NO
PACNO3HABAHUIO PACBOPO8 Welouell U KUCIOM C NOMOWbIO UHOUKAMOPO8
(naxkmyc, gpenorgpmaneun, Memuiopandic u opyaue).

K xonyy obyuenus 6 9 kiaacce npeomemuule pe3yivmamsl Ha 6A3080M YPOGHE

OO0JIHCHBI OMPAAHCAMb CHOPMUPOBAHHOCMb Y 00YUAIOWUXCSL YMEHUTL:

e PACKpbIBAMb CMbICT OCHOBHBIX XUMUYECKUX NOHAMUL. XUMUYECKUU
SNeMeHm, amom, MOJEKYNd, UOH, KAMUOH, AHUOH, NPOCMoe Geuecmaso,
CHIOJCHOE — @euecmeo,  BANEHMHOCHb,  JIEeKMPOOMPUYAMENIbHOCMY,
cmeneHb OKUCAEHUs, XUMUYECKAas Peakyusl, XUMUYeckas C6s3b, Menioeou
aghghexm peaxyuu, monv, MONAPHLIL 00BEM, pPACMEOp, IIEKMPOIUMDbL,
HedNIeKMPOAUMbl, INEKMPOIUMULECKAsL OUCCOYUAYUS, DPeaKyuu UOHHO20
obmena, Kamaiuzamop, Xumuueckoe pasHogecue, ooOpamumvie U



Heobpamumbvle peaxkyuu, OKUCIUMENTbHO-80CCMAHOBUMENbHBIE PeaKyul,
OKUcIumenb,  8OCCMAHOBUMENb,  OKUCIEHUe U  B0CCMAHOBIEHUe,
annomponusl, amgomepHocms, XUMUUECKAsl C653b (KOBANEHMHAs, UOHHAS,
Memaniuyeckas), KpUcmaiiuyeckas peulémka, KOppo3usi Memaios,
CHIaBbl, CKOPOCHMb XUMUYECKOU peakyuu, npeoervbHo O0O0nyCmumas
konyenmpayus I/[K eewecmsa;

ULTIIOCMPUPOBAMb  83AUMOCE3b  OCHOBHBIX XUMUYECKUX NOHAMUU U
NPUMEHSAMb MU NOHAMUSL NPU ONUCAHUU 8EUEeCME U UX NPeSPAUeHULL,
UCNONIL308AMb  XUMUUECKYI0 CUMBONUKY ONd  COCMAGNeHUsi (hopmyn
gewecms U ypasHe Ul XuMuyeckux peaxyuil;

onpeoenams 8AleHMHOCTb U CIMeNneHb OKUCTEeHUS XUMUYECKUX DeMeHMO8
8 COEOUHEHUSX pa3IUYHO020 COCMABA, NPUHAONEHCHOCHb BEUleCms K
ONPeOdeNeHHOMY KAACCY COeOUHEHUL N0 (OPMYIAM, 8UO XUMUYECKOU CB53U
(Kosanenmuas, UOHHASA, MEMANLIUYEeCKasl) 8 HeOP2AHUYECKUX COeOUHECHUSX,
3apsa0 UOHA NO XUMUYECKOU ¢hopmyne, Xxapakmep cpedvl 8 BOOHbIX
pacmeopax — HeopeaHudecKux COeOUHEeHUll, Mun  KpUCmaiiuieckot
peuémruy KOHKPemHo20 8eujecmaa;

packpwvigams  cmvic Ilepuoouuweckoeo szaxona [J[. M. Menoeneesa u
0eMOHCMPUPOBAMb €20 NOHUMAHUe: ONUCLIBAMb U XAPAKMepu3oeams
maoauunyro gopmy Illepuoouyeckou cucmemvl XUMUYECKUX DTIeMEHMO8:
paziuuams NOHAMUSL «21aéHas nooepynna (A-epynna)» u «nobouHas
nooepynna (b-epynna)», manvie u 0OovUUEe NEPUOObl, COOMHOCUND
0003HAUeHUs, KOMOopvle UMEmMcs 6 Nnepuooudeckol maobauye, ¢
YUCTIOBBIMU — XAPAKMEPUCMUKAMU — CIMPOEHUs — amoMo8  XUMUYECKUX
aleMenmos (cocmagé u 3apso A0pa, obujee YUCIO DNeKMPOHO8 U
pacnpeoeneque Ux NO  DJIEKMPOHHLIM — CI0SIM), O0OBACHAMbL 00wuUe
3AKOHOMEPHOCMU 8 USMEHEHUU CBOUCME JIeMEHMO8 U UX COeOUHeHUl 8
npeoenax Mavlx nepuodos U 21AGHbIX NOOSPYNN C YUEMOM CMPOEHUs UX
amomos;

Kaaccupuyuposams XumuiecKkue 3jieMeHmsl, HeopeaHuieckKue eeuecmasd,
Xumuueckue peakyuu (N0 YUCTY U COCMABY YUACMBYIOUWUX 8 pPearyuu
gewecms, No meniogomy I¢pgexkmy, no uUsMeHeHuro cmeneHeli OKUCIeHUs]
XUMUYECKUX INeMEHMOB),

xapakmepuzosams (Onucvléams) obwue u cneyuguueckue Xumudeckue
CBOUICMBA NPOCMBIX U CIONCHLIX Beujecms, NOOMeEepHcoas OnUcaHue
NpUMEpPaMu  MONEKYIAPHLIX U UOHHBIX VPAGHEHUU COOMEEmCmeyouux
XUMUYECKUX Peakyull;

cocmasnims  YpagHeHus INeKMPOIUMUYECKOU OUCCOYUayuy Kuciom,
wenoueti u coneu, NOJHbIE U COKPAWEHHbIE YPABHEHUsI PeaKyuli UOHHO2O



obmena, ypagHeHus peakyuil, NOOMEEPHCOAIOUWUX  CYUECMBOBAHUE
2CHEeMUYECKOU C8A3U MeNCOY 8euiecmeamu pa3IuiHblX K1accos,
PAcKpuleams  CYWHOCMb  OKUCIUMENbHO-80CCIMAHOBUMENbHBIX  PeaKyuil
nOCPeoCmeoM COCMABEeHUs JIeKMPOHHO20 OANAHCA IMUX PeaKyull;
NPOCHO3UPOBAMb CBOUCMBA GeUeCME 8 3A8UCUMOCIU OM UX CMPOEHUs,
B03MOJCHOCMU NPOMEKAHUSL XUMUYECKUX NPeSpaeHUuli 6 pasiuyHblX
YCA08USX;

BLIYUCTAMb  OMHOCUMENbHYIO  MOJIEKYIAPHYIO U MOJAPHYIO  MACCbl
gewiecms, Maccogylo 000 XUMUYECKO20 JleMeHma no gopmyne
COeOUHeHUsl, Maccogylo 000 Gewecmea 6 pacmeope, NposoOUMb
PAcyémol NO YPAGHEHUI0 XUMUYECKOU PeaKkyuu;

coOn00amv npasula NOJbL30BAHUSL XUMUYECKOU NOCYOol U 1aO0paAmopHbIM
obopyodoganuem, a makdxce NpaABUId O0OpaujeHus ¢ Gewecmeamu 8
COOMBEMCMEUU C UHCMPYKYUAMU NO  BbINOJHEHUIO 1aO0PAMOPHbLLX
XUMUYECKUX ONbIMOE NO NOJYUEHUIO U COOUPAHUIO 2A3000PA3HBIX eUjeCcms
(ammuaxa u yeneKucio2o easa);

npogooums  peaxkyuu, Nnoomeepxicoarwue KayeCmeeHHbulll  CcoCcmas
PA3TUYHBIX 8euleCmB: PACNO3HABAMb ONLIMHLIM NYMEM XJIOPUO-, OPOMUO-,
uoouo-, kapbowam-, gocgam-, curuxkam-, cyivpam-, 2UOPOKCUO-UOHDL,
KAMUOHbl AMMOHUS U UOHbL U3VYEHHbIX Memailos, Npucymcmeyoujue 8
B0O0HbBIX PACMBOPAX HEOP2AHUUECKUX 8eU4eCMB,

NPUMEHAMb OCHOBHbIE ONEPAYUU MBICIUMENbHOU 0esIMeNbHOCIU — AHAIU3
U cummes, CpaeHeHue, 0000WeHUe, CUCMEMAMU3AYUIo, BblAGICHUE
NPUYUHHO-CIeOCMBEHHbIX CB853el — Ol U3YYeHUs CBOUCME eeujecms U
XUMUYECKUX peaxkyuu, ecmecmeeHHO-HAYUHble MemoOobl NO3HAHUSL —
HabnooeHue, uzmepenue, MoOeaUposanue, 3KCHepUMeHm (PeaibHbulll U
MbLCIEHHbIIL).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoibHbie

IIpakTHYeckue

DJIeKTpOHHbIe (I (POBbBIE)

n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
Xumusa — eadxcuas obnacmo
11 ecmecmeo3Hanus u 5 5 bubnruomexa I[JOK
NPAKmMu4ecKoll 0esimeabHoCmu https://m.edso0.ru/7f41837c
yenosexda
19 Bewecmea u xumuueckue 15 1 bubnuomexa [JOK
pearyuu https://m.edso0.ru/7f41837c
Hmoeo no pazoeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3zoyx. Kucnopoo. Ilousamue 6 bubnuomexa [JOK
06 oxcuoax https://m.edso0.ru/7f41837c
59 Booopoo. Ilousmue o xucromax 8 1 bubnruomexa [JOK
u consx https://m.edsoo0.ru/7f41837c
53 Booa. Pacmeopul. Ilousmue 06 5 1 1 bubnruomexa [JOK
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OcHogHule Knaccwl 11 1 1 bubnuomexa [JOK
Heopeanuyeckux coeOuHeHull https://m.edsoo.ru/7f41837c
Hmoeo no pazoeny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepuoouueckuii 3aKon u
Ilepuoouueckas cucmema

31 7 bubruomexa I[JOK
xXumuyeckux snemenmos /1. H. https://m.edso0.ru/7f41837c
Menoeneesa. Cmpoenue amoma
Xumuyeckas c6a3b.

3.2 Oxkucnumenvho- 8 bubauomera LIOK

https://m.edsoo.ru/7f41837c
80CCMAHOBUMENbHBLE PeaKyUU
bubnuomexa [JOK
Hmozo no pasdery 15 https://m.edsoo.ru/7f41837c
Pesepenoe epems 3 bubauomera IIOK
https://m.edsoo.ru/7f41837c
OFBIEE KOJIMYECTBO YACOB I10 68

IIPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoauyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 Iloeémopenue u yenyonenue snanuii 5 1 bubnuomexa [JOK
' OCHOBHbIX pazoenos Kypca 8 knacca https://m.edsoo.ru/7f41a636
19 OcHogHble 3aKOHOMEPHOCU XUMUYECKUX 4 bubnuomexa [JOK
' peaxyuii https://m.edso00.ru/7f41a636
13 Onexmponrumuueckas Ouccoyuayusl. 8 1 1 bubruomexa I[JOK
' Xumuueckue peakyuu 8 pacmeopax https://m.edsoo.ru/7f41a636
Hmoeo no pazoeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
21 Obwas xapakmepucmuxka Xumu4eckux 4 1 bubnruomexa [JOK
' anemenmos VI A-epynnol. I'anocenvt https://m.edsoo.ru/7f41a636
Obwas xapakmepucmuka XUmMu4eckux
2.2 anemenmos V1 A-epynnoi. Cepa u eé 6 bubauomera IJOK
' pynist. Lep https://m.edsoo.ru/7f41a636
coeOuHeHus
Obwas xapakmepucmuka XumMu4eckux
2.3 aﬂeLJZeHmo{e) VA-zp nnwvl. A3om, pocgop u 7 1 Bubauomexa [JOK
' pyriet ' P https://m.edso00.ru/7f41a636
Ux coeOuHeHus
Obwas xapakmepucmuka XumMu4eckux
2.4 aﬂeLJZeHmo{: IVA-f nnwvl. Yenepoo u 8 1 2 Bubauomexa [JOK
' . PYIHbL. P https://m.edsoo.ru/7f41a636
KpeMHULL U UX COeOUHeHUs
Hmoeo no pazoeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubruomexa I[JOK
31 Obugue ceoticmea memarios 4 https://m.edsoo.ru/7f41a636
. bubruomexa [JOK

3.2 Baocnetiwue memannol u ux coeounenus 16 https://m.edsoo.ru/7f41a636
Hmoeo no pazoeny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa

41 Bewecmea u mamepuanv 6 sxcusnu 3 bubnuomexa [JOK
' uenosexa https://m.edsoo.ru/7f41a636
Hmoeo no pazoeny 3
Pesepenoe apems 3 Bubauomexa [OK

https://m.edsoo.ru/7f41a636

OBLUEE KOJINYECTBO YACOB 110 I[IPOI'PAMME

68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 IIpeomem xumuu. Pone xumuu 6 srcusnu 1 bubnruomexa [JOK
yenoseka. Tena u sewecmea https://m.edsoo.ru/ff0d210c
5 Tonsmue o memooax no3nanus 6 1 bubruomexa I[JOK
Xumuu https://m.edsoo.ru/ff0d227e
Ilpakmuuecxas paboma Ne 1 «Ilpasuna
pabomul 6 1abopamopuu u npuémnl bubnuomexa [JOK
3 1
oopawenust ¢ 1a60pamopHbIM https://m.edsoo.ru/ff0d23dc
000py008aHUeM»
Yucmole sewgecmea u cmecu. Cnocobwl bubnuomexa [JOK
4 3 1
paszoenenus cmecell https://m.edsoo.ru/ff0d26ca
Ipakmuuecxas paboma Ne 2
5 «Pa3zoenenue cmeceii (Ha npumepe 1 Bubauomexa [JOK
. puep https://m.edsoo.ru/ff0d28c8
OYUCMKU NOBAPEHHOU CONU)»
bubruomexa [JOK
6 A 1
TROMOE 16 MORCKY ! https://m.edsoo.ru/ff0d2a6c
7 Xumuueckue snemenmsl. 3Haxu 1 bubnuomexa [JOK
(CUMBOIBL) XUMUYECKUX DIIEMEHMOB https://m.edsoo.ru/ff0d2be8
bubruomexa [JOK
8 1] 1
POCTIBIE U CROJCHBIC GEUfCCInEa https://m.edsoo.ru/ff0d2a6c
9 AmomHo-MmonexyniapHoe yuenue 1 Bubauomexa [JOK
YIAPROE Y https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3axkon nocmosincmea cocmasa
sewecms. Xumuueckas ghopmyna.

bubruomexa I[JOK

1
0 Banenmnocms amomog xumuveckux https://m.edsoo.ru/ff0d2eae
91eMeHmOo8
Omuocumenvras amomHas mMacca. bubruomexa I[JOK
11
OmHocumenvHas MONEKYIAPHAS MACCA https://m.edsoo.ru/ff0d323c
12 Maccosas 0ons xumuuecko2o bubnruomexa I[JOK
nemMeHma 8 coeOuHeHuu https://m.edsoo.ru/ff0d350c
13 Konuuecmso sewecmsa. Mono. bubnruomexa I[JOK
Monapuas macca https://m.edsoo.ru/ff0d5230
14 Duzuyeckue u XUMUYECKUe A6J1eHUS. bubruomexa [JOK
Xumuueckas peakyus https://m.edsoo.ru/ff0d37fa
15 Ilpusnaxu u ycnoeus npomexanus bubnuomexa [JOK
XUMUYECKUX PeaKyuti https://m.edsoo.ru/ff0d3al6
16 3aKoH coxpaneHusi Maccol 8eujecms. bubnuomexa [JOK
Xumuueckue ypagnenus https://m.edsoo.ru/ff0d3b88
Buviuucnenus konuuecmea, maccol
17 seujecmea no YpaeHeHUsAM XUMULECKUX bubauomera IJOK
“ . P https://m.edsoo.ru/ff0d5708
peaxyuii
Knaccugpurayus xumuuecxux peaxyuti
18 (coedureHus, paznodicerus Bubauomexa [JOK
P ’ https://m.edsoo.ru/ff0d3f34
3ameuwjenus, 0oMeHa)
M. B. Jlomonocog — yuénuwiii- But LIOK
ubuomexa
19 oucm. Q600
onyurroneducm. 060 wefme “ https://m.edsoo.ru/ff0d40c4
cucmemamu3ayust 3HaHUil
20 Konmponvnasa paboma Nel no meme Bubnuomexa [JOK
«Bewecmea u xumuuecxue peaxyuuy https://m.edsoo.ru/ff0d4290
21 Bo30yx — cmecw 2azos. Cocmas bubnuomexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

8030yxa. Kuciopoo — snemenm u
npocmoe gewecmso. O30H

https://m.edsoo.ru/ff0d448e

Duzuyeckue u Xumuyeckue ceolucmada

bubnuomexa [JOK

22
KuCJZOPO()a (peam/luu OKUCTERUA, https://m.edsoo.ru/ff0d4614
eopenue). [lonamue 06 oxcuoax
Cnocobwi noayuenust KUC10pood 6
23 J1abopamopuu u RPOMbIULTIEHHOCMU bubauomera IJOK
pamop P ' https://m.edsoo.ru/ff0d497a
Ipumenenue kuciopooa
Tennosou 2¢hghexm xumuuecxou
24 peaxkyuu, nouamue o bubruomexa I[JOK
MEePMOXUMUYECKOM YPABHEHUU, IK30- U https://m.edsoo.ru/ff0d4790
9HOOMEPMUUECKUX PeAKYUSIX
Tonauso (Hegpmo, yeonv u memarn,).
25 3aepsazunenue 6030yxa, cnocoowl e2o Bubauomexa [JOK
P vxe, https://m.edsoo.ru/ff0d4c4a
npedomepaujeHus
Ilpakmuueckas paboma Ne 3 no meme
26 «Ilonyuenue u cobupanue Kuciopooa bubauomera IJOK
= 5 P 1opocd, https://m.edsoo.ru/ff0d4ae2
u3yueHue e2o CeoUCms»
97 Booopoo — asnemenm u npocmoe bubnuomexa [JOK
seujecmaso. Haxooicoenue 6 npupooe https://m.edsoo.ru/ff0d4dd0
08 Duzuyeckue u Xumuueckue ceolucmad bubnuomexa [JOK
6000pooda. Ilpumenenue 6000pooa https://m.edsoo.ru/ff0d4dd0
bubnuomexa [JOK
29 11
OIATILE 0 FUCTOMAX W COTAX https://m.edsoo.ru/ff0d50d2
30 Cnocobvl nonyuenus 6000pooa 6 Bubnuomexa [JOK
nabopamopuu https://m.edso0.ru/ff0d4dd0
31 Ipakmuyeckas paboma Ne 4 no meme bubnuomexa [JOK

«Ilonyuenue u cobupanue 6000pooa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4f42

usydernue eco ceolicmey

Monsaphuiii 06vém 2az08. 3axkon

bubruomexa I[JOK

32
Asoeadpo https://m.edsoo.ru/ff0d542e
Buiuucnenus o6véma, xonuuecmsa
33 geuecmsa 2aza no e20 U3BeCMHOM bubauomera LIOK
Y . 4 https://m.edsoo.ru/ff0d55a0
KOIUYecmay eeujecmsea uiu 00vemy
Buviuucnenus o6vémos 2azoe no
34 ABHEHUIO peaKyuu Ha OCHOB8e 3aKOHA Bubauomera LJOK
P n peaiy . https://m.edsoo.ru/ff0d5708
00BbEMHBIX OMHOWEHUU 24308
35 Quzuyeckue u XumudecKue ceotUCmad bubruomexa I[JOK
8000l https://m.edsoo.ru/ff0d587a
36 Cocmas ocnosanuii. Ilonamue 06 bubruomexa I[JOK
UHOUKAMOPAX https://m.edsoo.ru/ff0d59e2
Booa kax pacmeopumens.
37 Hacviwennvle u nenacwvluyernole bubnuomexa [JOK
pacmeopul. Maccosas 0o ewecmsa https://m.edsoo.ru/ff0d5b40
8 pacmeope
Ilpakmuueckas paboma Ne 5 no meme
«IIpucomoenenue pacmeopos c bubnruomexa [JOK
38 . . .
ONpeoenénHol MaccoBoll 0oell https://m.edsoo.ru/ff0d5eba
PACMBOPEHHO20 Beuyecmaay
39 Koumponvnas paboma No2 no meme bubruomexa [JOK
«Kucnopoo. Booopoo. Booa» https://m.edsoo.ru/ff0d6342
40 Oxcuodsi: cocmas, Knaccugukayus, bubruomexa [JOK
HOMEHKIamypa https://m.edsoo.ru/ff0d664e
Tonyuenue u xumuyeckue ceoticmaa
bubruomexa [JOK
41 KUCTIOMHBIX, OCHOBHBIX U AMPOMEPHbIX

OKCUO08

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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42 Ocnoganus: cocmas, Kiaccugpuxayus, bubnruomexa I[JOK
HOMEeHKIamypa https://m.edsoo.ru/ff0d67ca
43 Ilonyuenue u xumuueckue ceoticmea bubruomexa [JOK
OCHOBAHUTL https://m.edsoo.ru/ff0d67ca
44 Kucnomwi: cocmas, knaccugpurxayus, bubruomexa I[JOK
HOMEeHKIamypa https://m.edsoo.ru/ffOdfee2
45 Ilonyuenue u xumuuecxkue ceoucmea bubnruomexa [JOK
Kuciom https://m.edsoo.ru/ff0dfee2
Conu (cpeonue): nomenkramypa,
46 cnocongz? non 3@Huﬂ xumuqe)c;iue bubauomera LIOK
_ Y ’ https://m.edso00.ru/00ad9474
ceoticmea
Ipakmuueckas paboma Ne 6. Pewenue
47 IKCNEePUMEHMANbHBIX 3A0ad No meme bubnuomexa [JOK
«OcHoBHbIe Kacchbl HeOpP2aHU4yeCcKux https://m.edsoo.ru/00ad9b7c
coeOUHeHUL»
48 T'enemuueckas c6:a36 Mexncoy Kiaccamu bubnruomexa [JOK
Heopeanuyeckux coeoOuHeHull https://m.edsoo.ru/00ad9a50
49 Obobwenue u cucmemamuzayust bubnuomexa [JOK
SHaHuu https://m.edsoo.ru/00ad9cb2
Konmponvnas paboma Ne3 no meme
50 "OcHosHvie K1accovl Heop2aHu4ecKux bubauomera IIOK
- P https://m.edsoo.ru/00ad9ela
coeOuHeHull
Ilepsvie nonvimku Kiaccuguxkayuu
51 Xumuueckux snemenmos. Ilouamue o bubauomera IJOK
' https://m.edsoo.ru/00ad9ffa
2PYNnax cXO0OHbIX 21eMeHMO8
Ilepuoouueckuil 3akoH u
bubruomexa [JOK
52 Ilepuoouueckas cucmema Xumuieckux

anemenmos /]. 1. Menoeneesa

https://m.edsoo.ru/00ada52c
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bubruomexa I[JOK

53 Tepuodet, epynnol, nodepynne: https://m.edsoo.ru/00ada52c
54 Cmpoenue amomos. Cocmas amomuwix bubnuomexa [JOK
sa0ep. Mzomonul https://m.edsoo.ru/00ada342
Cmpoenue 31eKmpoHHbIX 000104eK
55 amomog aemenmos Ilepuoouueckoii bubauomera LIOK
https://m.edsoo.ru/00adaébc
cucmemwt J[. U. Menoeneesa
Xapaxkmepucmuxa xumuieckoeo
56 o/leMeHmMA NO €20 NOJONCEHUIO 8 bubnruomexa I[JOK
Ilepuoouuecxoii cucmeme /]. Y. https://m.edsoo.ru/00ada824
Menoeneesa
3nauenue Ilepuoouueckozo 3akoHa 0
57 pazeumus Hayku u npakmuxu. /{. 1. bubruomexa I[JOK
Menoeneee — yuénulil, nedacoe u https://m.edsoo.ru/00ada96e
2pariCcOaHUuH
Pesepenvuii ypox. Obobwenue u
58 cucnfemamu);];uuﬂ 3HaHIIZZ / Bubmuomera I[JOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nposepounas paboma
Konmponvnas paboma Ne4d no meme
59 «Cmpoenue amoma. Xumuyeckas bubnruomexa [JOK
cesa3by / Beepoccutickas nposepounas https://m.edsoo.ru/00adb486
paboma
60 OnexmpoompuyamenbHOCMb AMOMO8 bubruomexa [JOK
XUMUYECKUX IIeMEHMO8 https://m.edsoo.ru/00adaab8
bubnuomexa [JOK
61 Homnas xunuueckan cesse https://m.edsoo.ru/00adac34
62 Kosanenmnas nonapnas xumuueckas bubnuomexa [JOK

C6513b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

63 Kosanenmnas nenonapuas xumuueckas 1 bubnuomexa [JOK
CB53b https://m.edsoo.ru/00adaab8
bubnuomexa [JOK
64 Cmenens oxucrenus 1 https://m.edsoo.Uru/OOadanS
65 OkuciumenbHo-860CCMano8UMenbHbvle 1 bubruomexa [JOK
peaxyuu https://m.edso0.ru/00adb076
bubnuomexa [JOK
66 Oxucaumenu u 6occmanosumenu 1 httos://m.e dsool.iu 100adb076
Pezepenviii ypox. Obobwenue u
67 cucmemamu3ayusi 3HAHUL No meme 1 bubruomexa I[JOK
«Cmpoenue amoma. Xumuueckas https://m.edsoo.ru/00ad9ch?2
CB53b)
68 Pezepsnviii ypox. Obobwenue u 1 bubnuomexa [JOK
cucmemamu3ayust 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68

1IPOI'PAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTposbubie | IlpakTnueckue A op
n/n Bcero u3yuyeHnusi | odOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
Ilepuoouueckuii 3aKoH.
bubnuomexa [JOK
1 Ilepuoouueckas cucmema xumudecKux 1
https://m.edsoo.ru/00adb59e
anemenmos /]. U. Menoeneesa
3axonomeprocmu 6 usmeHenuu
2 CBOUCME XUMUYECKUX INeMEHMO8 1 bubauomera LJOK
B https://m.edsoo.ru/00adb6b6
nepsvix mpéx nepuooos
3 Knaccugpurayus u nomenxknamypa 1 bubnuomexa [JOK
Heop2aHUuyecKux geuecmae https://m.edsoo.ru/00adb7e2
4 Buowvl xumuueckoti ces3u u munol 1 bubnuomexa [JOK
KpUCMANTUYEeCKUX peulémox https://m.edsoo.ru/00adbac6
Konmponvnas paboma Nel no meme
5 «Iloemopenue u yenyonenue snanuil 1 1
OCHOBHBIX pazoenog Kypca 8 knaccay
5 Knaccugpurayus xumuuecxux peaxyuti 1 bubnuomexa [JOK
NO PA3IUYHbIM NPUSHAKAM https://m.edsoo.ru/00adbcb0
Ilonsamue o ckopocmu xumuyeckou
7 eaxyuu. Ilonsmue o 2omoceHHbIX U 1 Bubmomera IJOK
pearyu. https://m.edsoo.ru/00adbe9a
2emepO2eHHbIX PeaKyusix
8 Ilonamue o xumuyecxom pagHosecuu. 1 bubnuomexa [JOK

@akmopbl, GuAwUe Ha cKopocnib

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adc28c

XUMUYECKOU Peaxkyuu u nonosiceHue
XUMUHECKO20 paBHOBeECUA

OKucaIumenbHo-80CCMAaHO8UNMENbHbLE

bubnuomexa [JOK

9
peaxyuu https://m.edsoo.ru/00adcade
Teopus snekmpoaumudeckou
10 ouccoyuayuu. Cunvnsle u ciabwle Bubuomera IJOK
yuayus. https://m.edsoo.ru/00adcd68
INEeKMPOSUMbL
. bubnuomexa [JOK
11 U
OHILbLe YpAGHENLA pearyu https://m.edsoo.ru/00add448
Xumuueckue ceoucmea KUcjiom u
12 OCHOBAHULL 8 c6eme NPeoCcmasieHull bubmuomera [JOK
P N https://m.edsoo.ru/00add5d8
00 271eKmpoAUMUYECKOU OUCCoyuUayuu
Xumuueckue ceolicmea coell 6 ceeme
13 npeocmasnenul 06 bubmuomera [JOK
P . https://m.edsoo.ru/00add8b2
INEKMPOSUMULECKOU OUCCOYUAYUU
. bubruomexa [JOK
14 Honamue o cudponuse coneit https://m.edsoo.ru/00add9d4
15 Obobwenue u cucmemamuzayust bubnuomexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
Ipaxmuueckas paboma Ne 1.
16 «Pewenue sxcnepumenmanvHoix Bubmuomexa IJOK
P https://m.edsoo.ru/00addbfa
3a0auy
Konmponvnasa paboma Ne2 no meme
17 «Dnekmpoaumuyeckas OUCCouuauusl Bubmuomexa I[OK
P Huayu. https://m.edsoo.ru/00addecO
Xumuueckue peaxyuu 8 pacmeopax»
18 Obwas xapaxmepucmuka 2ai02eHoas. bubnruomexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

Xumuueckue ceoticmea Ha npumepe

https://m.edsoo.ru/00addfe2

xnopa
Xnoposooopoo. Conanas kucioma,
19 XumuyecKkue ceolcmed, nojiydenue, bubauomexa L{OK
» 1oy ’ https://m.edsoo.ru/00ade104
npumeHenue
Ilpakxmuueckas paboma Ne 2 no meme
20 «Ilonyuenue conanoil Kuciomol bubauomera LIOK
prentie cot ’ https://m.edsoo.ru/00ade348
u3yyeHue eé ceoucmsy»
Buviuucnenus no ypasnenusm
21 XUMUYECKUX eaﬁpuﬁ ecnu 0OUH U3 bubauomera LJOK
pearyut, https://m.edsoo.ru/00ade488
peazenmos 0aH 6 uzovimke
99 Obwas xapaxmepucmuxa 31emMeHmo8 bubnruomexa [JOK
VIA-epynnot https://m.edsoo.ru/00ade64a
Annomponnvle mooughuxayuu cepol.
P ¢ . 4 P . bubnruomexa [JOK
23 Haxoorcoenue cepol u eé coeounenuti 6
. https://m.edsoo.ru/00ade64a
npupooe. Xumuueckue ceoticmeaa cepul
Ceposooopoo, cmpoenue, Gusuyeckue bubnruomexa [JOK
24 .
U Xumuieckue ceoucmeda https://m.edsoo.ru/00ade802
Oxcuowi cepuvl. Cepras kucioma,
25 Quzuueckue u xumuyeckue ceolcmed Bubauomera LJOK
’ https://m.edsoo.ru/00adea28
npumeHenue
Xumuueckue peaxyuu, rexcaujue 6
OCHOBE NPOMBIUIEHHO20 CHOC00a
26 NOJYYeHUs CEePHOU KUCTIOMUL. bubnuomexa [JOK

Xumuueckoe 3azpa3Henue
OKpydfcaroujeti cpeosl COeOUHEHUAMU
cepbl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

Boviuucnenue maccoeoti 0o gvixooa

bubnuomexa L[JOK

npooyKma peaxkyuu https://m.edsoo.ru/00adec8a
Obwas xapaxmepucmuxa 31emMeHmo8

28 VA-epynnwi. A30m, pacnpocmpanenue bubnuomexa [JOK
8 npupoode, uzuiecKue u Xumuyeckue https://m.edsoo.ru/00adeea6
ceoucmea
Ammuax, eco uzuueckue u

29 Xumuueckue ceolcmed, noayieHue u bubauomera LIOK

» oY https://m.edsoo.ru/00adf004
npumeneHue
Ilpakmuueckas paboma Ne 3 no meme
30 «llonyuenue ammuara, usyueHue e2o bubauomera LIOK
7 el https://m.edso0.ru/00adf180
CB80UCME»

31 Azomuas xucioma, eé puzuuecxue u bubnruomexa [JOK
XumuyecKkue ceotcmad https://m.edso00.ru/00adf306
Hcnonvzosanue numpamog u conei
AMMOHUS 8 KAYecnmee MUHEPAIbHbIX

32 000peHutl. Xumuueckoe 3azpsa3HeHue bubauomera IJOK
yooop T P https://m.edsoo.ru/00adf518
OKpydIcaloujeti cpeobl COeOUHEHUIMU
asoma
Docghop. Oxcuo gpochopa u

33 gbocfﬁbopHaﬂ Ku(,“ﬂgobmaqubIZBu(lQCKue u Bubmomera IJOK

P o https://m.edsoo.ru/00adf68a
Xumuyeckue ceotucmaed, noayieHue
Hcnonvsosanue ¢pocghamos 6

34 Kauecmee MUHEPAIbHbIX YOOOPeHUl. bubruomexa [JOK
3aepazuenue npupooHoli cpedvl https://m.edso0.ru/00adfc20
docpamamu

35 Venepoo, pacnpocmpanenue 6 bubnuomexa [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

npupooe, gusuueckue u XumuyecKue
ceoticmea

https://m.edsoo.ru/00adfd9c

Oxcuowl yenepooa, ux ¢huzuueckue u

Xumuveckue c80UCmad. bubruomexa I[JOK
36
Oxonoeuneckue npoobaremvl, C8s3aHHbLE https://m.edsoo.ru/00adfebe
¢ okcuoom yenepooa (1V)
. bubnuomexa [JOK
37 \%
COTBHAA KCnOmdA 1 ee comt https://m.edsoo.ru/00ae006¢c
Ilpakmuueckas paboma Ne 4 no meme
38 "Ilonyuenue y2nexkucnozo 2asa. bubnruomexa [JOK
Kauecmeennas peaxyus na https://m.edsoo.ru/00ae027e
kapoonam-uon"
Ilepsonauanvruvle nonsmus 06
39 Op2AHUYeCKUX 8eujecmeaax KaxK o Bubauomexa [JOK
P “ https://m.edsoo.ru/00ae054e
COCOUHEHUSX Venepood
. bubruomexa [JOK
40 Kpemnuii u eco coeounenus
P https://m.edsoo.ru/00ae080a
Ipakmuueckas paboma Ne 5.
41 Pewenue skcnepumenmanvhvix 3a0au bubnruomexa [JOK
no meme «BadxcHeuuue Hememasiniol u https://m.edsoo.ru/00ae0bf2
UxX coeOUHeHUsL»
Koumponvnas paboma Ne3 no meme
42 «Baoicuetiwuue nememannot u ux Bubmomera IJOK
https://m.edsoo.ru/00ae0el8
COCOUHEHUSLY
Obwas xapaxmepucmuxa Xumu4eckux
H P P bubnuomexa [JOK
43 INeMEHMO8 — MEMALlo8.

Memannuvueckas c643b u

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adfd9c
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MeManIuyecKas KpUcmaniiuiecKkas
pewémra. Puzuyeckue c8olUcmad
Memannos

Xumuueckue ceoiicmea Memanios.

bubnuomexa [JOK

44 Jnexmp Oxquuqecmu pAo https://m.edsoo.ru/00ael1156
HANPANCEHUL MEMALIO8
Obwue cnocobvl nonyuenus
memannos. Cnaaswl. Boluucienus no
45 VPABHEHUAM XUMUYECKUX PeaKyull, Bubauomexa [JOK
https://m.edsoo.ru/00ael1156
ecaiu OOUH U3 PeazeHmos8 COOepHCUm
npumecu
bubnuomexa [JOK
40 Honsmue o kopposuu memari0s https://m.edsoo.ru/00ael1278
bubnruomexa [JOK
47 [Henounsie memans: https://m.edsoo.ru/00ael14b2
48 Oxcuovl u 2udpoKcudvl Hampus u bubnuomexa [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 Ll]enounozemenvHvie memanivt — bubnruomexa [JOK
Kanvyull U Ma2Hull https://m.edsoo.ru/00ael5e8
. bubnuomexa [JOK
50 Baoicuetiuue coeounenus kanvuyus httos:/m.edsoo.ru/00ae 1568
51 Obobwenue u cucmemamusayust
SHaHUU
59 JKécmkocmb 600bl u cnocobul eé bubnuomexa [JOK
yCmpaHenus https://m.eds00.ru/00ae1886
53 Ipaxmuuecxas paboma Ne 6 no meme Bubmomexa JOK

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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"Kécmrkocmb 60061 U Memoowl eé

ycmpanenus"
. bubruomexa I[JOK
>4 Ao https://m.edsoo.ru/00aelc64
55 AmgpomepHule ceolicmsea okcuoa u bubnruomexa [JOK
2UOPOKCUOa https://m.edsoo.ru/00aelc64
bubnuomexa [JOK
5 Aeneso https://m.edsoo.ru/00ael1d86
57 Oxcuovl, 2uOpOKCUObL U COU dcelle3d bubruomexa I[JOK
(1) u oncenesa (1) https://m.edsoo.ru/00ae35e6
58 Obobwenue u cucmemamuzayust
3HaHUl
Ilpakmuueckas paboma Ne 7.
Pewenue skcnepumenmanvhvix 3a0au bubnuomexa [JOK
59 .
no meme «Baoicuetiuiue memanivl u ux https://m.edsoo.ru/00ae3de8
coeOuHeHUs»
Buviuucnenus no ypasnenusm
XUMUYECKUX peakyuil, eciu OOUH U3
50 peazenmos 0aH 6 uzbvimke uiu bubnruomexa [JOK
cooepacum npumecu. Boiuucienus https://m.edsoo.ru/00ael1750
MAcco8ot 00U 8b1X00a NPOOYKMA
peaxkyuu
61 Obobwenue u cucmemamuzayust
3HaHUL
Konmponvnasa paboma Ne4 no meme
62 «Baoicuetiwuue memannol u ux

COCOUHECHUSL)



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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https://m.edsoo.ru/00ae1750

63 Bewecmea u mamepuanvt 6 1 bubnuomexa L[JOK
NOBCEOHEBHOUL HCUHU UeTl0BeKA https://m.edsoo.ru/00ae3f50
64 Xumuueckoe 3aepsasuenue 1 bubnuomexa [JOK
OKpYHcaroufeli cpeovl https://m.edsoo.ru/00ae4270
65 Ponv xumuu 6 pewienuu sxonoeuyeckux 1 bubnuomexa [JOK
npoonem https://m.edsoo.ru/00ae4270
66 Pesepenviii ypox. Obobwenue u 1 bubnuomexa [JOK
cucmemamu3ayust 3HaAHUL https://m.edso0.ru/00ae0d0a
67 Pezepenviii ypox. Obobwenue u 1 bubnuomexa [JOK
cucmemamu3ayust 3HaAHUL https://m.edsoo.ru/00adb33c
68 Pesepenviii ypox. Obobwenue u 1 bubnuomexa [JOK
cucmemamu3ayust 3HaAHUL https://m.edsoo.ru/00ad9ch?2
OBLEE KOJIMYECTBO YACOB I10 68

1IPOI'PAMME
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