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HOACHUTE/IBHAAL  3AIIMCKA

[Iporpamma o XMMUHU Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUH K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTe/IbHOM ~ TIpOrpaMMbl - OCHOBHOTO  OOITIETO OOpa3oBaHMsI , MPE/ICTARTICHHBIX B
dI'OC 00O, a Takxke Ha OCHOBE (eaepaabHON pabouelt mporpaMmMbl
BOCIIMTAHUSL U C YUETOM KOHLICTIIMM TIPENONaBaHusl y4eOHOrO MpeaMeTa «XHUMUs » B
oOpazoBareNibHbIX - opraHrzaipsix  Poccuiickoit Deneparm .

[IporpamMmma no xumMuu 1a€T NpeaCTABICHHUE O LEIAX, 001Iel cTpareruu
00y4eHUsl , BOCIIMTAHUS U Pa3BUTHS OOyYarOIIUXCsl CPEACTBAMU y4eOHOTO Mpeven

YCTAHARTMBAET OOs3aTeITBHOS IPJIVETHOE  COTIEpKaHKE
IpelycMaTpyBaeT pacipeeeHle ero no KjiaccaMm U CTPYKTypUPOBAHHE 110
paszzienam ¥ TeMaM MPOTrpaMMbl TI0 XUMUH, ONPeesieT KOMUIeCTBEHHBIE U
KHECTBCHHBIE  XAPAKTEPHUCTUKU COIEPKAHV PCKOMEHTYEMYEO
MOCJIEI0BATEIbHOCTD H3yUYCHHSI XUMHUHU C YIETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH YI4EOHOTO MpoIecca, BO3PACTHBIX
0COOCHHOCTEN 00YJarOIIUXCS , ONIPEIEIIIET BO3MOXKHOCTH MpeaMeTa JJist
peanuzaiyu TpeOOBaHUM K pe3ylibTaraM OCBOEHHSI OCHOBHOM 00pa30BATENILHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOILIETO OOpa3oBaHusl , a TaKXkKe TPeOOBaHUA K
pe3y/sraraM OOydeHus: XMMHHM Ha YpPOBHE LIEJIe M3ydeHHs! MpeaAMETa M OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENIHON JeATeIbHOCTU 00YYaIoerocs o OCBOSHUIO YJEOHO
COIEPRAHV

3HaHNE XUMUU CITY’KUT OCHOBOW ISl JOPMHUPOBAHHS MHUPOBO33PEHUS
00y4aroIerocs , €ero NpeJCTaRiIeHUd O MarepraibHOM €IMHCTBE MHUpA, BAXKHYIO POJIb
UTPaloT GOpMHUpPyEMbIe XUMHEH MPEICTABICHNS O B3aUMOTIPEBPAILIEHUIX SHEPTUU
1 00 3BOJIIOIMM BEIIECTB B IPUPOJIE, O MYTIX PEIICHHS [NI0OANIbHBIX MPOOIEM
YCTOMYMBOIO Pa3BUTHSA YEIIOBEUECTBA - CIPHEBOM , JHEPTETUUECKOM, ITUIIEBOA U
AKOJIOTVHYECKOM  OE30IMacHOCTH , TIPOQUIEM  3IPABOOXPAHEHUS

Bysenne xumvnn :

CIIOCOOCTBYET pealin3allii BO3MOXHOCTEH 111 caMOpa3BUTHS U
(opMHpOBaHMSL  KYITBTYpbl JIMYHOCTH , €€ 00LIel 1 (PyHKIMOHATIBHOW TPaMOTHOCTH |

BHOCUT BKJI3J B (DOPMHMPOBAHKE MBIIUIEHHS] M TBOPUYECKHUX —CIIOCOOHOCTEH
00yJaromuxcs , HABBIKOB MIX CAMOCTOSITETTbHON y4eOHOM 1eITeIhHOCTH,
AKCIIEPUMEHTATBHBIX U UCCIIEAOBATELCKUX YMEHNUN, HEOOXOMUMBIX Kak B
TIOBCE/THEBHOM JKI3HU , TaK U B MPO(ECCHOHATIBHON  JSSITENTBHOCTH |

3HAKOMHT CO CIEIU(UKON HAyIHOTO MBIIIJICHHS, 3aKIaIbIBAET OCHOBBI
LEJIOCTHOTO B30IA/Ia Ha €IMHCTBO TPUPOIBI M YEJIOBEKA , SIRISETCS OTBETCTBEHHBIM
STarnoM B (POPMHUPOBAHUM  €CTECTBEHHO --HAydHOM TPAMOTHOCTH OOYHArOITUXCS |



CIIOCOOCTBYET (POPMHMPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO -
-Hay4HbIM 3HAHWSIM , K TIPUPONIE , K YEJIOBEKY , BHOCHT CBOM BKJIAJI B SKOJIOIMHECKOE
00pa3oBaHKe  OOYHAFOIIAXC

JlanHble HarpaBiIeHHs B OOy4€HUH XMMHUH 00€CIIeUrBaIOTCS CEU(PUKOM
COJlepKaHusl y4eOHOro mpeaMeTa, KOTOPhIM SBIIsIeTCS MeIaroruyecku
aaITTUPOBAHHBIM  OTpaXKeHHEM 0a30BOM HAyKU XWMWM HA OIPENEICHHOM dTarie e¢
pasBATHA .

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE 00YYaOUIMMUCS CUCTEMBI IEPBOHAYAJIBHBIX MOHATUN XUMHUH, OCHOB
HEOPraHUYECKON XMMUU U HEKOTOPBIX OTJEJIbHBIX 3HAYMMBbIX HOHSATHM
OPraHAYECKO  XVMVM

Crpykrypa conepXaHus IMporpamMMbl O XUMUHM C()OPMUPOBAHA HA OCHOBE
CHUCTEMHOIO Tmonxoa K e€ nzydeHuto . ComepaHue CKIaIbIBACTCS U3 CUCTEMBI
NOHATUM O XMMUYECKOM JIEMEHTE U BEILECTBE U CUCTEMBI MOHATUN O XUMHUYECKOU
peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIUITY
TMIOCJIE/IOBATENBHOIO PAa3BUTHUsI 3HAHUI HA OCHOBE TEOPETUUECKUX MpPE/ICTABICHUIM
[ABHOIO  YPOBH

- aATOMHO --MQVIEKY/ISIPHOTO ~ YUEeHUsI KaK OCHOBBI BCEIO €CTECTBOZHAHMS |

- [leppompueckoro  3axona J{. M. MeHzeneeBa kak OCHOBHOIO 3aKOHA XUMUM ;

- YUEHHSI O CTPOCHMM aroMa Y XUMHYECKON CBI3H ;

- IPE/ICTABIICHUN 00 3JEKTPOIUTHUECKON AUCCOLMALINN BEILIECTB B
pacTBOpax. .

TeopeTnueckue 3HaHUSI PaCCMaTPUBAIOTCSI HA OCHOBE AMITUPHUYECKHU
TMIOMYYEHHBIX M OCMBICIIEHHBIX (DAKTOB , PA3BUBAIOTCSL  MOCIIEIOBATENIBHO  OT QIHOTO
YPOBHS K JIpyrOMY , BHIIOJNHSASL (PYHKIIMHM OOBSCHEHUSI W MPOTHO3MPOBAHMSI CBOWCTB ,
CTPOEHHUSI ¥ BOSMOXXHOCTEM TMPAKTHMYECKOTO TMPUMEHEHUs U MOTyYEHUs MBydacMbIX
BEILIECTB .

OcBoeHue nporpaMmbl IO XMMUH CIIOCOOCTBYET (HOPMHUPOBAHUIO
MPEJACTABIIEHUS] O XMMUYECKOW COCTABIISIOILEH HAyYHOW KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOM MPUPOABI, IEHHOCTHOTO OTHOLIEHUSI K HAYYHOMY 3HAaHHUIO U METOJIaM
MO3HaHUs B HayKe. M3yueHre XuMuu MPOUCXOIUT C IPUBIICYUEHHEM
3HaHUM U3 paHee U3YYEHHBIX YYEOHBIX MPeaMETOB : «OKPYKatOUMA MHUpP»,
«buarorust . 5-7 Kiacchl » U «Du3UKa . 7 KIace ».

[Ipu “3ydyeHUU XUMHUHM TPOUCXOAUT (POPMUPOBAHUE 3HAHHUI OCHOB
XUMHYECKOW HayKH KaK 0OJacTd COBPEMEHHOIO €CTECTBO3HAHUS , TPAKTHUYECKOM
JEeSATENbHOCTH YEJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBHI.
3anaya y4eOHOro mpenMera COCTOMT B (JOPMUPOBAHUN CHUCTEMbI XUMHUYECKHUX
3HAHUN — BOKHEUIIIMX (DaKTOB , TIOHSTHM , 3aKOHOB U TEOPETUUECKUX TTOJIOMKEHHH |
JOCTYITHBIX OOOOIIEHNI MHPOBO33PEHUECKOTO XapakTepa , si3bIka HayKu, B



NPUOOIIIEHNH K HAyYHBIM METOAaM MO3HAHUS MPU W3YYE€HUH BEIIECTB U
XAMHUUYECKUX PEaKIii, B (QOPMUPOBAHUM U PA3BUTUM TO3HABATEIBHBIX YMEHUM U UX
MPUMEHEHUH B y4eOHO-T03HABATEILHON U y4EOHO-UCCIIEI0BATEIBCKOM
AesITeNbHOCTH, OCBOCHHUHU MIPABHII O€30MMaCHOTO OOpaIeHHsI C BEIECTBAMH B
TIOBOGIHEBHOU  KV3HU .

[Ipn M3yyeHMH XMMHK Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BAHUS BaKHOE
3HaYeHUE TPUOOPENTM TAaKUE IIENH, KaK

- (hopMHpOBaHUE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K
CaMO0Opa30BaHUIO , COTPYTHUYECTBY , CAMOCTOATEFHOMY TPUHATHIO PEIICHHH
CIIOCOOHOM  aJIaITUPOBATECS. K OBICTPO MEHSTIOIIMMCSL  YCIIOBUSIM SKHI3HU |

- HaIPaBIICHHOCTh OOyUEHHS Ha CHCTEMaTHYeCKOE MPUOOIIECHHE
o0yJarommxcsi K CaMOCTOSITEIbHOM MMO3HABATENIFHON eI TEIbHOCTH, HAyYHBIM
METO/IaM MO3HAHUs, OPMHUPYIOIIUM MOTHUBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMIH |

- 00ECIICUEeHHE YCIIOBUM , CTIOCOOCTBYIOIIMX — TIPUOOPETEHHIO  OOYYAFOITAMUCS]
OTIbITa Pa3HOOOPA3HON AESATENbHOCTH, TO3HAHMS U CAMOIIO3HAHMS, KITFOUEBBIX
HAaBBIKOB (KJTFOYEBBIX KOMIICTCHIIMH ), IMEIOIIMX YHUBEPCAJIBHOE 3HAUCHHE IS
Pa3TMYHBIX BUJIOB JIGSITENIHHOCTH |

- popmupoBanue o61Iel (YHKIIMOHAIBHON U €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH, B TOM YHCII€ YMEHUN OOBSICHATH M OIICHUBATH SBICHHUS
OKPYXAaIOIIEeTO MUPA, UCTIONB3Yys 3HAHUS U OTIBIT, MOy4YeHHBIC TTPH N3YUYEHUHU
XUMHWH, IPUMEHSATH UX MPH PEIICHUH MPOOJIeM B TTIOBCETHEBHOM KU3HU H
TPYIOBOM  ISSITEJIBHOCTH. |

- (hopMupoBaHue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOIICHHH,
MOHUMaHUS IEHHOCTH XUMUYECKUX 3HAHUHN JJIs1 BEIPAOOTKH SKOJIOTMYECKU
1eJ1eCO00Pa3HOro NOBEAEHUS B OBITY U TPYIOBOM JAESITEIBHOCTH B LEISAX
COXPaHEHMS CBOCIO 3OPOBBI M OKPYKAOLLEH IPUPOIHON Cpelpl ;

- pa3BUTHE MOTHBALINU K 00y4EHHIO, CIIOCOOHOCTEHN K CAMOKOHTPOIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHsI O0IIEUYEIOBEUECKHUX IIECHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY MpOo(uIisi U HAMPABICHHOCTH JajbHEHIIEro
OOyeHIBT

Ob1ee unciio 9acoB, OTBEACHHBIX I U3YYEHUSI XUMUU Ha YPOBHE
OCHOBHOTO 001IIero odpasoBanust , coctapisier 136 yacoB : B 8 kiacce - 68 yacoB (2
yaca B HeZEeNmo ), B 9 kimacce - 68 yacoB (2 yaca B HEIETIO ).



COTEPKAHUE OBYUYEHVST

8 KIIACC

[epBonauambible XMMMYCCKUEC  TIOHSTUSI

[Ipenver xumun. Porb XUMHM B KU3HU YEIOBEKA . XUMHUsL B CUCTEME HayK.
Tena u BemecTa. ®U3nUEeCKUE CBOMCTBA BENIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsITHE 0 MeTOax TO3HAHUS B XUMUU. YHCThIEC BEIIECTBA U CMECH.
CriocoObl  paznierieHust CMeCeH

ATOMBI U MOJIEKYNIbl. XUMUYECKHE dTIEMEHThI. CUMBOJIBI XUMUUYECKUX
MeMeHToB . [IpocTeie 1 clokHbIe BelecTsa . ATOMHO -MOJIEKYISIPHOE  yUEHHE .

Xumudeckas popmyna. BaareHTHOCT aTOMOB XUMUUYECKUX 2JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BeriecTB. OTHOCUTENbHAsI aTOMHAas Macca. OTHOCUTEbHAS
MOJIEKYJIIpHasi mMacca. MaccoBast 107l XMMHYECKOTO 3JIEMEHTA B COSIUHEHNH .

KomuectBo Bemectsa. Mormb . Morsipaasi macca. B3auMocBsi3b  KOMYECTBA ,
MaccChl U YUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacuérsl mo hopmynam
XUMUYECKUX  COCIIMHEHUM .

DOU3NYECKUE U XUMUUYECKUE SIBICHUA . XUMHUUYECKAsT PEAKIMs U €€ IPU3HAKH .
3aKoH COXpaHEHHs MAacchl BEIIECTB. XUMHYECKUe ypaBHeHUs . Kiaccudukarms
XMUMUYECKUX PeaKiid (COSIMHEHHS , PaxIoKeHHS , 3aMEIICHHs , OOMEHa ).

Xumumecrant  IRCHEPUMEHM. .

3HAKOMCTBO C XMMHUUECKOW TOCYIOM , MpaBujiaMu paboThl B j1aboparopuyd 1
npuéMaMu o0paIieHusl ¢ JJabOpaTtopHbIM 00OPYIOBAHUEM , U3YYEHHE U OIUMCAHUE
(hu3nYeCKUX CBOMCTB 00Pa3I[0B HEOPTaHUUECKUX BEIIECTB, HAOIIOEHNE
¢dusnyeckux (IUTaBJICHUE BOCKA, TasHUE JIbJla, paCTHPAaHUE caxapa B CTYIIKE,
KUTICHUE 1 KOHJICHCAIIUS BOJIBI ) M XUMUYECKUX (TOPEHHE CBEYM , IPOKATMBAHKE
ME/THOM TPOBOJIOKH , B3aUMOZICHCTBHE MeJla C KUCIIOTOH ) SIBJICHHH , HAOFOIEeHUE 1
OIKCaHNe PU3HAKOB MPOTEKAHUS XUMHUYCSCKUX peakiuii (pa3ioxKeHune caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THAPOKCHIA MEIH
(1) mpu HarpeBaHWM , B3aMMOJICHCTBHE Kese3a ¢ pactBopoM comn meau (I1), n3yuenve
CIOCOOOB Pa3eeHUs] CMECEH . C MOMOIIBI0 MarHuTa, (PUIBTPOBAHKE , BhITAPUBAHKE |
JUCTWUBILMS , Xpomarorpadust , MpOBEACHUE OHMUCTKM TOBAPEHHOW COJIM, HAOMI0eHNe
U OMHUCaHUE PE3YIHTATOB MPOBEICHUS ONBITA, UWLTFOCTPUPYIOIIETO 3aKOH
COXpaHCHHs MacChl, CO3JITaHUE MOJIETICH MOJIEKY (IIApOCTSKHEBBIK ).

Barmeiiime NpeIcTABUIOM — HOOPIAHMYCCKHUX — BELLeCTB

Bozayx - cmech razos. CoctaB Bo3ayxa. Kucimopos - 37eMEeHT U pocToe
BelecTBO. Haxoxenue kucmopoaa B mpupoze, Gu3ndeckue 1 XUuMUIeCKHe
cBoiictBa (peakimu roperus ). Okerpl . [Ipumenenre kucnopona . CriocoOsr



MOJTyYEHHUs1 KUCIOpoJa B JIAOOPATOpUu M MpoMbILIIeHHOCTH. KpyroBopot
Kucriopora B Ipuporie . O30H - auioTporHas MOTUM(MUKALS  KUCTIOpOoIa

TeroBoit AhPekT XMMUYECKON peakiui, TEPMOXUMUYECKUE YPAaBHEHUS,
DK30- U SHAOTEPMHUYECKHE peaKnU. TOIUIMBO: Yroib U METaH. 3arps3HEHNE
BO3IyXa , YCWICHHE TIApHUKOBOIO Adexra, paspyilieHne 030HOBOIO CJIOS .

Bonopon - anemeHT u npoctoe BeniecTtso. Haxoxkxaenue Bogopona B NpUpoOIE,
¢du3nYecKue U XMMUYECKHE CBOICTBA, MPUMEHEHUE, CIIOCOOBI nomydeHus . Kucorsl
Y COH .

Moutsipabiil 00bE€M ra3oB. Pac4€Tbl M0 XMMHUUYECKUM YpPaBHEHUSIM.

Dmsnyeckre CBokicTa Bompl . Boma kak pacteopuresis . PactBopesl .
HacelleHHbie 1 HEHACHIIEHHBIE PACTBOPHI. PACTBOPHUMOCTH BELIECTB B BOJIE.
MaccoBast Aomsl BEIIECTBA B pacTBOpPE . XMMHUUECKUE CBOMCTBA BOIbI . OCHOBAHUS .
Pone pactBOpoB B IpHpozne U B KW3HU 4esioBeka . KpyroBopor Bompl B IpUpoze .
3arps3HeHUEe  TPUpOIHBIX BoM . OXpaHa M O4MCTKA TPUPOIHBIX  BOI .

Knaccuduxkamms Heoprannmdeckux coenunenuii . Okcupl . Knaccudukaryst
OKCHJIOB: coyieo0pa3yroinne (OCHOBHBIC, KUCIOTHBIC, aM(pOTEpPHBIC) U
HecosieoOpasyromue. Homenknarypa okcuioB. @u3nyeckiue 1 XuMUYeCcKue
CBOMCTBA OKCHIOB . [lonmyueHre OKcHzIoB .

OcnoBanus . Knaccugukanyst o0cHOBaHUM: MIENOUN U HEPACTBOPUMBIE
ocHoBaHus . HomeHnknarypa ocHOoBaHUM. PU3UUECKHE U XUMUYECKHAE CBOMCTBA
ocHoBaHuH . [ lorydeHre OCHOBaHMM .

Kucnors! . Knaccudukarms xucior. Homenknarypa kucniot. Ousuueckue u
XUMHUYECKHUE CBOMCTBA KUCIOT. Pan aktuBHOoCcTH MeTasnoB H. H. bekerosa.
Iomygenre  xucror .

Comu . Homenknarypa cosneli. @u3ndeckue M XMMHYECKUE CBOMCTBA COJIEH .
Iomygenve  coneit .

I'eHeTnueckass cpBp MEXKIY KIACCaMM HEOPTAHUMYECKUX COCIVHEHUH .

Xuvumeckanl  ICHEpUMEHm

KaYECTBEHHOE  ONPECTICHUE CONEPKAHMS  KUCTIOpOIA B BO3IYXE , TIONYYEHHE
coOupaHue, paclo3HaBaHUE U U3yYEHUE CBOMCTB KUCIOPOAA , HAOMI0AeHUE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOAOM U YCIOBHUSI BOSHUKHOBEHUS U
npeKpaIieHus ropeHust (rmoxapa), 03HaKOMJICHHE ¢ 00pa3IiaMi OKCHJIOB U
OMHCaHUe UX CBOMCTB, MOJyYEHUE, COOMpaHUE, pacllO3HABAHUE U U3YUEHHE
CBOWCTB Boiopozia (ropeHue), B3auMojieicTBrie Bomopona ¢ okcuaoMm meu (1)
(BOSMOXKHO HCIIONT30BAHKE BHICOMATEPUATIOB ), HAOIONEHHE O0pasIioB BEIECTB
KOJIM4EeCTBOM 1 MOJIb, HCCIIEIOBAHUE OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C
Pa3JINYHOM PACTBOPUMOCTBIO , IPUTOTOBIEHUE PACTBOPOB C ONPEAEIEHHON
MacCOBOM JTOJIEM PaCTBOPEHHOIO BELIECTBA , B3AUMOICUCTBUE BOIbI C METAJUIAMU
(HaTpreM W KaybleM ) (BO3MOYKHO HCIIOIb30BAHKE BHIICOMATECPUATIOB ),



UCCIIEJOBaHUE 00pa3LOB HEOPraHMYECKHUX BEIECTB Pa3IMUHBIX KJIACCOB,
HAOJIONIEHNE M3MEHEHUsI OKPaCKU MHIVKATOPOB B PACTBOpAax KHCIIOT U ILIETIOYEH ,
u3ydeHue B3aumouencTBus okcuaa menu (1) ¢ pacTBopom cepHO# KUCIIOTHI,
KHUCJIOT C METAJUIAMU, PEAKLIMI HEUTPAIU3ALUH, ITI0Jy4eHUE HEPACTBOPUMBIX
OCHOBaHMH, BBITECHEHHUE OJHOIO METAJUIA APYTUM U3 PacTBOpa COJIM, pELICHUE
DKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe «BayKHEWIINe KIacChl HEOPTaHUIECKUX
COCIMHCHUNA .

Ilepuonuyeckuii 3axkon u Ilepnonnueckasi cucremMa XUMUYECKHX
nemenToB /I. M. MennesieeBa . CrpoeHre atoMoB . XMMHYECKasi CBS3b.
O MIeIBHO  -BOCCTAHOBUATRILHDIE  PeaKiii

[lepBbie MONBITKH KIacCU(PUKALMA XUMUYECKUX 31eMeHTOB. [loHsTHE O
IPyIIax CXOIHBIX JIEMEHTOB (IETOYHBIC U MIEIIOYHO3EMENBHBIC METAILIHI,

TJIOTeHbI , HHEPTHBIE Tasbl ). DMEMEHTHI , KOTopble 00pasytor am(OTepHbIe OKCHIBI U

TUIPOKCHIIBI
Iepromueckuit  3aK0H . I leppomuueckas crcreMa XUMHYECKHUX JIEMEHTOB /1.
n Menpneneena . Koporoneprionsast U JUIMHHONIEPUOTHAS ot

[lepuonmueckori cucrembl xumudeckux eMeHToB J1. M. Menneneesa. [lepuonst u
rpymiisl . GU3nyecKkuil CMBICT TOPSAAKOBOTO HOMEpA, HOMEPOB NEPUOA U TPYIIIbI
AIEMEHTA .

Crpoenrie aromoB . CocraB aroMHbIX siiep . MBoronsl . Onekrpons! . CtpoeHue
AIEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 XUMHUUECKUX AIIEMEHTOB
Ilepnognueckont cucremsl . 1. Menneneesa. XapakrepucTuka XUMHUYECKOTO
AJIEMEHTA TI0 €10 nookeHnto B [lepuommueckont  cucreme [1. M. Menneneesa .

3aKOHOMEPHOCTH U3MEHEHHUSI PAINyCa aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCIB IIO TPyIIaM M MEPHOIAM .

3Hayenne [lepuommueckoro  3akoHa U [lepronyueckoll  CHCTEMBbI XMMHYECKHX
AJIEMEHTOB JUIS pa3BUTHs HAayKu U npakTuku. 1. 1. Mennenees - yu€HbIil 1
TPOKIAHAH

Xumuueckast cB13b . KoBanieHTHast (MOMSIpHAS M HETIONSIPHAS ) CBI3b .
ONEKTPOOTPULIATENIBHOCTh  XMMHUUYECKHX JIEMEHTOB . VIoHHas CBI3b .

Crenens okucneHus. OKACIUTEIbHO--BOCCTAHOBUTEIIBHBIE PEAKIINH.
Iporiecchl  OKUCTIEHMsST Y BOCCTAHORIIEHHS . OKUCIIMTENM Y BOCCTAHOBUTEIH .

Xuvumeckanl  ICHEpUMEHm

M3y4eHHEe 00pa3IOB BEIIECTB METAJUIOB U HEMETAJIIIOB, B3aUMOJIECTBHE
TUAPOKCHUIA [IUHKA C pAaCTBOPAMHU KUCJIOT U IEJI0YEH, TPOBENECHUE OIIBITOB,
WJUTFOCTPUPYIOIIHUX TPUMEPBI OKUCITUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropenue , peaKimy  PazIoKeHASI , COSITMHEHHS ).

Merapeomemnle  ces3u



Peanuzanus MeXnpeqMeTHBIX CBA3EH NMpU U3yYeHUH XUMUH B 8 Kitacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BAaHUE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
IIOHATHM , TAK U MTOHATHM , SIBILSIFOIIMXCS CUCTEMHBIMU JUISL OTAEIBHBIX IPEIMETOB
€CTECTBEHHO --HAy4HOIO IIMKJIA.

OO111e eCTeCTBEHHO --HAy4HbIE TIOHSTHS | HAy4YHbIN (hakT, TUIIOTe3a , TEOpHUs
3aKOH, aHaJIN3, CUHTE3, KilacCu(PUKanus, NepuoANYHOCTb , HAOIOIEHHE,
SKCIIEPUMEHT , MOZIEJIMPOBAHNE , U3MEPEHNE , MOIETIb , SIBTICHUE .

@®u3nka: MaTepus, aToM, NEKTPOH, POTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbI ,
PaTMOAKTUBHOCTD , MOJIEKYJIA , AJIEKTPUYECKUI 3apsiy , BEIIECTBO , TEJIO, O0BEM ,
arperarHoe COCTOSHME BEILECTBA , I'a3, (PU3MUYECKUE BEJTMUYMHBI, €IMHULIBI M3MEPEHHS
KOCMOC , ITAHETHI, 388361 , COrHIIE .

buonorust : otocunTe3 |, bIxanve , ouocdepa .

I'eorpadus : atmocdepa, runpocdepa, MUHEpabl, TOPHBIE TTOPOIIHI ,
TIOJIE3HBIE  MICKOTIAEMBIE , TOIUIMBO , BOIHBIE PECYPCHI .

9KRJIACC

BeinecrBo M XuMMYeCKast  peakist

Iepromuecknit  3aK0H . I leppomuueckas crcreMa XMMHYECKHUX IEMEHTOB /1.

N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYECKHX DJIEMEHTOB MEPBBIX TPEX MEPUONOB, KaJIUs, KaJIbIUI U UX
COEIMHEHUH B COOTBETCTBHUU C TIOJIOKEHUEM AIIEMEHTOB B [leprnonnyeckont cucreme
Y CTPOSHHEM MX aIlOMOB .

CrpoeHne BemecTsa: BUbl XUMUYECKOHN CBS3U. THIIBI KPUCTAJUTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOM PELIETKU U BAIA
XUMUYECKOU  CBI3 .

Krnaccugukaims 1 HOMEHKIIaTypa HEOPraHMYEeCKUX BEIECTB. XUMHYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCA K PA3JIUYHBIM KJIACCAM HEOPTaHUYECKUX
COEIIMHEHUH , TCHETUYECKAs! CBT3b HEOPraHMYECKUX BEILIECTB .

Kraccupukarmst XUMAYECKIX PEaKivid 10 Pa3MYHbIM Tpr3HaKaM (TI0 Yvciy U
COCTaBy YYacCTBYIOLLMX B PEAKIUU BEUIECTB, IO TEIJIOBOMY 3P QEKTy, 10
M3MEHEHUIO CTENEHEN OKUCIIEHUs] XUMUYECKHX 3JIEMEHTOB , 10 0OpaTtMMOCTH , TIO
YYACTHIO Karajm3aropa ). K30 - ¥ SHAOTEPMUYCCKIE PEAKIMH , TPMOXUMHUYUCCKIE
YPABHEHUS .

[TonsiTve 0 ckopocTH XUMHUYECKOH peakuuu. [lonarue 06 oOparuMbIX U
HEOOPaTUMbIX XUMHYECKUX peakiusx . [IOHSITHEe 0 TOMOTeHHBIX W reTepOreHHbIX
peakiwsx . Ilonstue o karaymse . IloHaTre o xumuyeckoM paBHOBECUH . PaKTOpBI,
BIIUSIOIINE HA CKOPOCTh XUMHUYECKON PEAKIIUU U MTOJIOKEHUE XUMUYECKOTO
ABHOBECH .

OKHCTUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, JIEKTPOHHBIN OanaHC
OKHCJIUTENBHO -BOCCTAHOBUTENBHON peakiuy . COCTaBIeHHE ypaBHEHUI



OKHCIIUTEIBbHO--BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOIB30BAHUEM METOA
AIEKTPOHHOIO ~ OasiaHca .

Teoprst AEKTPOUTUYECKON  JIUCCOLMALIAM . JNEKTPOIUTHI M HEVISKTPOIUTHI .
Karnonsl, annonsl. MexaHU3M THCCOLMAIIMYU BEIECTB C PA3JIUYHBIMU BUIAMHU
XuMudeckor ceiH . CreneHb viccotmaiyi . CIIbHbIE U ClaOble IEKTPOITUTHI .

Peaxii vioHHOro oOMeHa . YCTOBUSI TIPOTEKAHUSI PEaKIMii MOHHOIO OOMEHa ,
IIOJIHBIE U COKPAILIEHHBIE HOHHBIE ypaBHEHUS peakunid. CBOWCTBA KUCIOT,
OCHOBaHMH U COJIEH B CBETE MPEICTABICHUI 00 ANEKTPOTUTUYECKOU
mvccormaiyy . KadecTBeHHble peakimy Ha WoHBI . [lonsTie o ruppormise comeid .

Xumumeckant  IRCHEPUMEHm. .

O3HAaKOMJIEHUE C MOJAEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB - METAJUIOB U HEMETaJuIoB (rpaduTa U ainMasa), CI0KHBIX BEIISCTB
(xyopuaa HaTpwst ), UCCIIEIOBAHKUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOW PEaKIy OT
BO3/ICHCTBUS Pa3IUYHbIX (PAKTOPOB, UCCIEJOBAHKUE 3JIEKTPOIPOBOIHOCTH
pacTBOpPOB BELIECTB, MPOLIECCA JUCCOLUALMY KUCIIOT, IIEJI0UEH U CONe
(BO3MOXKHO MCITOJIb30BAHKME BUACO MAaTEPUAIIOB), IPOBEICHHUE OIBITOB,
WJUTIOCTPUPYIOIIHUX NMPU3HAKU MPOTEKaHUS peaKIMii HOHHOTO OOMeHa
(oOpa3oBaHMe OcajKa, BhIJICJICHHE Ta3a, 00pa30BaHKE BOJBI), OMBITOB,
WJUTFOCTPUPYIOIINX TPUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue,, peakiiy pasJioKeHHs , COSIMHEHHUS ), PACTIO3HABAHUE HEOPraHUYECCKHX
BEIIECTB C TOMOIIBI KAUECTBEHHBIX PEAKIIMI HA HOHBI, pEIIEHHUE
DKCTIEPAMEHTTBHBIX 3371

Hemerawibl ¥ MX 0OSMHEHUST

OO6m1as xapakTepucTHKa rajoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu OoKucieHus . CTpoeHre U (PU3MUecKue CBOWCTBA IMPOCTBIX
BEIIECTB - IaJJOr€HOB. XUMHUYECKHUE CBOMCTBA HA IPUMEPE XJIOpa
(B3auMojeiicTBUE ¢ METAJIAMH, HEMETAJUTAMHU, IeIo4amMu). XJIOPOBOIOPO.
CornsiHast KUCIIOTa , XMMUYECKUE CBOMCTBA , MOTyYEHHUE , IPUMEHEHHE . [{elicTBrE XJI0pa
Y XJIOPOBOAOPOJAa HA OPTaHU3M YEI0BEKa. BaxkHENUIINE XTOPUIBI U UX HAXOKICHVC
B IPUPOTE -

Oomast xapakrepuctrka smemMeHToB VIA-rpymiibl . OCOOEHHOCTH  CTPOCSHUS
aTOMOB , XapaKTepHbIE CTeneHn okucieHus . CTpoeHue u (pu3nyecKkue CBOMCTBA
MPOCTBIX BEIIECTB - KUCTIOpOTA U CEpbI . AJUIOTPONHbIE MOTM(UKAIMK KHCIopora |
cepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOAOpON , CTPOEHHUE, (pU3nUecKue u
XAMHUYECKHE CBOMCTBA . OKCHIIBI CEPBI KaK NPEICTABUTENN KHUCIOTHBIX OKCHIIOB .
CepHas kuciora, GU3NYecKre U XUMUIECKHE CBOWCTBA (00IIMe KakK
NpEeCTaBUTENS Kiacca KUCIIOT U cnenuduieckre). XUMUYSCKHE PEaKIIvH,
JeXallue B OCHOBE MPOMBIIIIEHHOTO CI0CO0a MOMyYEHUsI CEPHOI KUCTOTHI.
IIprmenenne cepHOi KAcoTsl . CM CEpHOM KHCIIOTHI , KAYECTBEHHA PEakiysl Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ CoeAMHEHUI B IpUpoJe. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOIIECH CPeIbl COSAMHEHUSIME Cepbl (KHCIOTHBIC TOMK/IH,
3arps3HEHNE BO3IyXa U BOTOEMOB ), CIIOCOOBI €10 TPEIOTBPAITICHUS .

OO11ast xapakrepucTka 3eMeHToB V A-rpyrmbl . OcOOEHHOCTH CTPOEHHUSI
aTOMOB , XapaKTEPHBIE CTENIEHNW OKUCIEHUS . A30T, paClpOCTpaHEHHE B MPHUPOZE ,
(duBIYecKrie ¥ XMMHUYECKHe CBOMCTBA . KpyroBopor azora B mpupore . AMMUAK , €10
(u3ryecKkre ¥ XMMUYECKUE CBOIWCTBA , TIOMy4deHHe W rpuMeHeHue . Comi aMMOHUS , X
(drBIYecKrie ¥ XMMHUYECKHE CBOMCTBA , IpUMeHeHre . KauecTBeHHas peakisi Ha MOHBI
aMMOHMS. A30THasI KUCJIOTA, €€ noiyyeHue, (u3ndeckue 1 XMuMUYECKHe CBOMCTRA
(oOrmime kak mpeacTaBUTENs Kilacca KACIOT U cnienupuieckne). Mcnonbp3oBaHue
HUTPATOB U COJIEH aMMOHHMSI B Ka4€CTBE MUHEPATbHBIX YIOOpESHHH . XUMHUUECKOE
3arps3HEHNE OKPY)KAIOIICH CPelbl COCMMHEHUSIMU a30Ta (KUCIIOTHBIE JIOXKIIH ,
3arpsi3HEHUE BO3IyXa, MOUBBI U BOMOEMOB ). Docdop, amutoTporHbie MOaH(UKAITUIH
docdopa, buznyeckue u xumuaeckue cpoiicta . Oxern pocdopa (V) u ochophas
KHCTIOTa , (PMBUYECKUE M XMMUYECKHE CBOWCTRA , MaydeHue . Mcrons3oBanre  gocdaroB B
KaYeCTBE MHUHEPAIBHBIX YIOOPEHUH .

OOmast xapakrepuctrka sreMeHToB |V A-rpyniibl . OCOOEHHOCTH  CTPOCSHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIECHUS. YIIIEpO, aJUIOTPOIIHbIE
MoJU(UKAINH, paCIPOCTPAHEHHUE B MPUPOAE , PU3HMUECKHE U XUMUYECKUE
cBorictBa . Asicoporms . Kpyroopor ymepona B mpupone . Okcuabl yoieporna , ux
¢bu3nYecKue U XMMHYECKHE CBOMCTBA, IEHCTBUE HA KUBbIE OPraHU3MBbI , TOJIyYEHHE
U TIpUMEHEHHUE. DKOJIOrnYecKrue MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a [I00ANIBHOIO MOTEIJIEHUS KIIMMaTa, HapHUKOBBIN 3(deKT. YrombpHas
KHUCIIOTa U €€ COMM , MX (PU3UUECKUE U XUMUYECKUE CBOMCTBA , OJTYyYEHUE U
npuMmeHeHue. KauecTBeHHas peakiuus Ha KapOOHaT-HOHbI. Vcnonb3oBaHue
KapOOHATOB B OBITY , MEJMIIMHE , TPOMBIIUIEHHOCTH U CEJTbCKOM XOTCIBE .

I[lepBoHayaibHbIe TOHSTUS 00 OPraHMYECKHX BEILIECTBAX KAK O COEIUHEHMSIX
ymieporia  (MeTaH, 3TaH, 3TWICH, alleTHICH , 3TAHOM , DIALICPHH , YKCYCHAsT KHCIIOTA ).
[IprpomHbIe UCTOYHUKHU YIIIEBOIOPONOB (Yroib, MPUPOIHBINA ra3, HEPTh),
MPOIYKTHI UX TIepepaboTKH (OCH3UH), UX POJIb B OBITY M MTPOMBIIIICHHOCTH.
[lonsiTe 0 OGMONOrMUYECKH BAXKHBIX BEILECTBAX : JKUpax, OesKax, yIIeBOAAX - U UX
pOJIM B KU3HU YesloBeKa. MaTepualibHOE EAUHCTBO OPTaHUYECKUX U
HEOPraHWYECKVX  COCIIMHEHUM

Kpemnuii, ero pusndeckrue u XMMHUYECKUE CBOWCTBA , MOITYYECHHUE U
npumeHenue. CoeauHeHus: KpeMHus B npupozae. OOuiue npencTaBieHus 00 OKCHIE
kpemuus (V) u kpemuaneBoii kuciore . CHITMKAThI , KX UCTIONb30BaHUE B OBITY, B
IIPOMBIIUICHHOCTH . BaXKHEHNIIIME CTPOUTENBHBIE MATEPUAIIB] . KEpaMUKA ,



CTEKJIO, LIEMEHT, OETOH , &eJe300eToH . [IpobyieMbl 6e30IMacHOro  KCTIONB30BaHUST
CTPOUTEIIBHBIX MArepyalioB B TTOBCEIHEBHOM KW3HU .

Xumumeckanl  ICHEpUMEHm

U3ydeHue OOpasLoB HEOPraHWYECKHX BELIECTB, CBOWCTB COJISTHOM KHCIIOTHI ,
MPOBEJICHNE KAaYEeCTBEHHBIX PEaKUM Ha XJIOPUJI-HOHBI M HAOIONEHUE NPU3HAKOB HX
MPOTEKAHUS, ONBITHI, OTpaXKaroIINe PU3NYECKHE U XUMUYECKHUE CBOMCTBA
TaJIOTCHOB M UX COCTUHEHUH (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPHAIIOB),
O3HAKOMJICHHE C 00pa3laMy XJIOPUIOB (raJOTeHUIOB), O3HAKOMIICHHE C
oOpa3namu cepbl U €€ coeTMHEHUSIMU (BO3MOXKHO UCIOJIb30BAHHE
BHJICOMATePHAJIOB ), HAONTIOIEHNE Tpoliecca OOYNIMBAHKS caxapa IO JIeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3YYEHUE XUMUUYECKUX CBOMCTB
pa30aBIEHHON CEpPHOM KHCIIOTHI , [POBEICHNE KAYECTBEHHOM PEAKLMU Ha Cyb(ar - UOH U
HaOJII0ZIeHUe pU3HaKa €€ MPOTEKaHUs, 03HAKOMIIEHHE C (PU3NYECKUMHU
CBOMCTBaMU a30Ta, pocdopa U uX COeAMHEHUH (BO3MOXKHO UCTIOIB30BaHHE
BHUJICOMATepHAJIOB ), 00pa3liaMi a30THBIX U (OCHOPHBIX YIOOPSHHH , IOMyUCHHE ,
coOupaHue, paclo3HaBaHUE U U3yYEHHE CBOMCTB aMMHUAaKa, IPOBEIECHUE
Ka4eCTBEHHBIX PEaKMii Ha MOH aMMOHUS U (poc(ar-HoH U U3yYeHHE MPU3HAKOB HX
TIPOTEKAHMS] , B3AaUMOJIEHCTBUE KOHLIEHTPUPOBAHHOM — A30THOM KHUCTIOTBI C MEIBEO
(BOBMOKED HCTIQNE30BAHKE BUJICOMATCPHATIOB ), VByUCHIE MO
KPUCTAJNIMYECKUX PEIIETOK aiMasa, rpadura, QyiiepeHa, 03HaKOMJIEHUE ¢
MIPOIIECCOM aJICOPOILIMH PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM TPOTHBOIa3a , MOMyYeHHEe , COOUpaHKe , PaCliO3HaBaHUE U M3y4YeHHE
CBOMCTB YIVIEKHCJIOIO ras3a, MPOBEACHHE KaueCTBEHHBIX PEaKLMii Ha KapOoHAT U
CUJIMKAT-UOHBI U N3Y4YEHUE MTPU3HAKOB UX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CWIIMKAaTHOW MMPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
o TeMe «BaxHelIme HeMeTaUIbl U UX COSAUHEHUS ».

Merauibl ¥ UX COSIMHECHIS

OOm1ast XapakTepUCTHKa XUMHYECKUX SJIEMEHTOB - METAJJIOB HA OCHOBAaHUU
UX MOJ0XKeHUs B llepuoguyeckonl cucreme XumMuueckux 3yemMeHToB /[l. 1.
Memnneneesa u ctpoenus aroMoB . CTpoeHne MeTautoB. MeTtamndeckas CBisb 1
METAUTHYECKAs KPUCTATTHECKAS PLIETA . OMEKTPOXMIHECKHNA P
HanpsbkeHni MeTaiuioB. Gusnyeckue U XMMUUYECKUE CBOWCTBA MeTaiioB. OOrue
crocoObl MOTy4YeHUs] MeTaJuIoB. [IoHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE
CTIIOCOOBI 3aITUTHI X OT Koppo3uu. CIuiaBbl (CTalb, YyTyH, JFOPATIOMUHUIH,
OpoH3a ) ¥ MX MIPUMEHEHHE B OBbITY ¥ TPOMBIIUICHHOCTH .

[Ilenounble MeTaIUIBL: ONOKEHUE B [lepronnyeckoil cUCTEME XUMHUYECKUX
anemeHTOB Jl. . MeHneneeBa, CTpO€HUE UX aTOMOB, HAX0KJIECHUE B TIPUPOJIE .
dusnyeckue 1 XUMHYECKUE CBOWCTBA (Ha MpuMepe Harpusi U Kaimwst ). OKCHIB U



TUIPOKCUIBI HATPUS U Kayus. [I[puMeHeHne MEenT0YHbIX METAJIIOB U UX
COCIIMHEHMM

IlleaxounO3€MENbHBIE METAJIIBI MATHUM U KAJIBIIAM . MMOJOKECHHUE B
[lepuommueckori cucreme xummuueckux anemeHToB 1. 1. Menzeneesa, cTpoeHrne ux
aTOMOB , HAXOXKZIEHNE B IpUpore . OU3HUECKUE Y XMMUYECKHUE CBOWCTBA MarHus U
KaJbIusl. BakHelme coeTMHEeHUs Kaablusl (OKCHT, THIPOKCHT , coH ). JKEcTRocTs
BOIBI U CIIOCOOBI €€ YCTPaHEHH .

Amomunnii : ionoxkenre B [lepriomyueckoil — cricteMe xumudecknx wiemeHtoB /J[. U.
Menpeneena, CTpOEHUE aTOMa, HaXOKAeHue B ipupoae. dusznueckue u
XAMHUUYECKHE CBOMCTBA aTFOMUHUS . AM(OTEpHBIE CBOMCTBA OKCHZIA M THAPOKCHIA
ATOVVHE .

JKeneso : nonoxenvie B [lepromuueckoid  cructeme xumudeckux wieMeHTtoB J1. U.
Menneneesa, CTpOEHUE aToMa, HaXokaeHue B pupose . duznueckue u
XMMUYECKUE CBOMCTBA Keriesa. OKCHbl , THpokckipl 1 comd skete3a (1) uoxenesa (111),
MX COCTaB , CBOKCTBA U TOIYYECHHE .

Xumumeckanl  ICHEPUMEHm

O3HAaKOMJIEHUE C 00pa3laMy METAJIJIOB U CIUIABOB, UX (PU3UYECKUMU
CBOMCTBaMHM, U3yUCHHUE PE3YJIBTATOB KOPPO3UU METAILIOB (BO3MOXKHO
UCIIOJIb30BaHKE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCH/IA
KaJIBIMS ¥ HATPHUS C BOJOH (BO3MOYKHO MCIIOJIB30BAHHUE BUICOMATEPHATIOB),
HCCIIEZIOBAHUE CBOMCTB KECTKOW BOIBI , POLIECCA TOPEHUS KEJE3A B KUCIOPOIE
(BO3MOYKHO HCITOJIb30BAHKME BUICOMATEPUAJIOB), PHU3HAKOB MPOTEKAHUS
KaYeCTBCHHBIX PEAKIMi Ha MOHBI . MarH¥sl , KAJIBIIMS , AIOMUAHUS , IIMHKA, skee3a (1) u
xenesa (I11), memu (11), HaGMONEHNE | ONMICAHUE TPOIICCCOB OKPAIMBAHUS TLTAMECHU
WOHAMH HATPUs, KaJIusl M KaJIbIus (BO3MOKHO HMCITOJIb30BAHUE BUIICOMATEPHATIOB ),
vccreoBaHe  aM(OTEpHBIX CBOWCTB TWIPOKCHIA ATFOMUHMS U TWIPOKCHIA IMHKA ,
PELLIEHNE 3KCIIEPUMEHTAIIBHBIX 3374 [0 TeMe «BaXHEHIIE METauibl U UX
COCTMHEHUST ».

XyMus ¥ OKPY/AIOLLIAs  cpeia

BemectBa u Marepuassl B TOBCEIHEBHOM KU3HU YesloBeKa. be3onacHoe
UCIIONB30BaHME BEIIECTB M XMMUUYECKHUX peakiuii B Obty . [lepBas momols mpu
XUMUYECKUX O/KOrax M OTPARICHUSIX .

XUMHUECKOE 3arpsi3HCHHE OKPY)Karomield cpembl (IpeaeibHas J0MyCTUMAsT
KOHIICHTpaIWs Beriects, nanee - [1JIK). Pome xumuu B peleHun 3KoJormuecKux
pOQEM

Xuvumeckanl  ICHEpUMEHm

U3ydeHHe OOpaslioB MarepHayioB (CTEKIIO, CIUIaBbI METAJLIOB, TOJMMEPHBIC
Mareprabl ).

Merapeomemnle  ces3u



Peanmuzanust MeXTpeIMETHBIX CBA3EH MPU N3yYCHUH XUMHUH B 9 Kitacce
OCYIIIECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TIOHSITHIA , TAK W TIOHSTHH , SIBTISTFOIIUXCS. CHCTEMHBIMHU TSI OT/ICITBHBIX TIPEAMETOB
€CTECTBEHHO --HAy4HOTO IIMKIIA.

OO111e eCTeCTBEHHO -Hay4YHbIe MMOHSTHS : HAyYHbIA (DaKT, TUIOTEe3a, 3aKOH ,
TeOpHs, aHaIIN3, CHHTE3, KJIacCU(UKAIIHSI, TIEPHOIUIHOCTD , HaOTIOIeHNE,
DKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MOJICITb, SIBIICHNE, TTAPHUKOBBIN
addexr, TexHOTOrMs , MaTepUATIBI .

du3nka: MaTepwsi, aTOM, JIEKTPOH, IPOTOH , HEUTPOH, NOH, HYKJTU], H30TOTIHI,
PaaMOaKTUBHOCTD, MOJICKYJIA, DIIEKTPUUICCKUN 3apsiI, POBOTHUKH,
TIOTYTIPOBOTHUKH , TUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM,
arperarHoe COCTOSHHE BEILIECTRA , a3, PacTBOp , PACTBOPUMOCTh , KPUCTAIUTHYECKAST
peméTKa, CIUIaBbl, PU3NYECKHE BETUYUHBI , CAVHUAIBI M3MEPEHNS , KOCMUYECKOES
TPOCTPAHCTBO , IJIAHETHI , 3BE37bI , COHIIE .

buonorus : porocunres, npixanue, ouocdepa, FKOCUCTEMA, MUHEPATbHBIE
YIOOPSHUST , MUKPOYIGMEHTBI , MAKPOYIEMEHTHI , TUTATEIILHBIC BCITIECTRA

I'eorpadus : atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TTOPOIIBI , TIVEHBE

HCKOTIAEMBIE | TR , BOFBE POPBI .



IINIAHUPYEMBIE PE3YJ/IBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
XUMHNH HA YPOBHE OCHOBHOIO OBIIEIO OBPASOBAHUA

JIMMHOCTHBIE PE3YIGIAIBI

JIMYHOCTHBIE PE3yNIBTaThl OCBOECHUSI MPOrPaMMbl OCHOBHOTO OOLIETO
o0pa3oBaHus JOCTUTAIOTCS B X0A€ O0YUEHHUS] XUMHH B €IUHCTBE y4eOHOU U
BOCIIMTATENIGHON  JEITEIBHOCTH B COOTBETCTBUM  C TPAMLIMOHHBIMUA  POCCHICKUMU
COLIMOKYJIBTYPHBIMH U AYXOBHO-HPAaBCTBEHHBIMU [IEHHOCTSIMU, IPUHSATHIMH B
oO11ecTBe MpaBuiIaMu U1 HOpMaMu MOBEIEHMS U CIIOCOOCTBYIOT IpoLeccam
CaMOTIO3HAHNSI , CAMOPA3BUTUS M COLMATMBALMA  OOYYAFOLLXCA

JlmHoCTHBEE PE3VIBTAIb OTPEKAEOT TOTOBHOCTh OOy-BHOLLIICT
PYKOBOJICTBOBAThCSl CHCTEMOI MO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIUH U
pacILMpeHre OIbITa JSSTENBHOCTH Ha €€ OCHOBE , B TOM YKCJIE B YaCTH |

1) narproTIecKoro  BOCIIATAHUS

LIEHHOCTHOTO OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBIPHOMY , HCTOPAYECKOMY
¥ HAyYHOMY HAaCJIeIMI0, TOHUMAaHUs 3HAYCHUS XUMHUYECKOW HAYKH B )KU3HH
COBPEMEHHOT0 OOLIECTBa, CIIOCOOHOCTH BNA/IETh JOCTOBEPHOM HH(pOpMaImeil o
NEPEOBBIX JOCTHKECHHUIX M OTKPBITHIX MUPOBOM U OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOWCTBE MHpa U OOIIECTRA ;

2) IPTKIAHCKOIO  BOCTIATAHKST

MPEICTABIECHUS O COLIMAJIBHBIX HOPMax M MPaBHJIaX MEXINYHOCTHBIX
OTHOUICHUI B KOJUIEKTUBE , KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM, yueOHO-UCCAe0BaTEIbCKOM, TBOPUECKON U IPYTUX BUAAX
NesATENbHOCTH, TOTOBHOCTU K Pa3HOOOpPA3HON COBMECTHOM NIEATEbHOCTH MpHU
BBITIOJIHEHNH Y4eOHBIX, TTO3HABATENbHBIX 3aa4, BHITOTHEHHH XHMHUECKUX
AKCTIEPUMEHTOB , CO3IAHUA  YYEOHBIX IMPOEKIOB , CTPEMJICHHS! K B3aHMOIIOHUMAHUIO U
B3aMMOIIOMOIIIH B MPOIIECCE ITON yueOHOM 1eATeTbHOCTH, TOTOBHOCTH OLIEHUBATH
CBOE MOBEJEHHE U MOCTYIKU CBOMX TOBAPHUILEH C MO3ULIUH
HPABCTBEHHBIX U TIPABOBBIX HOPM C YYETOM OCO3HAHHESI TIOCTIENICTBUM TIOCTYIIKOB |

3) IIeHHOCTH  HAYYHOIO TIO3HAHMS

MHPOBO33PEHUECKHE TPEACTABICHHSI O BELIECTBE M XUMHUYECKOM PeaKiyu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU U COCTABJISIOLINE
OCHOBY ISl IOHUMAaHUsI CYLITHOCTH Hay4HOW KapTUHBI MUpA, NPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJIbI, B3AUMOCBA3SAX YEIOBEKa C
TIPUPOIHOKM  CPEZION , O PO XMMUM B TIO3HAHWM STUX 3aKOHOMEPHOCTEN |

MIO3HABATEJIbHBIE MOTHBBI , HAIIPABIICHHbIE HA MOMYYEHHUE HOBBIX 3HAHUH IO
XUMUU, HEOOXOAUMBIE JJIsl OOBSICHEHUsI HaOII0IaeMBbIX MPOIIECCOB U SBICHUIA,
MO03HABaTEJIbHOM, THPOPMALIMOHHOM U YUTATENIbCKOUN KYJIBTYpPbI, B TOM YHCIIE
HABBIKOB CAMOCTOSITEILHOM PadoThl C yUeOHBIMU TEKCTaMU , CIIPABOYHOMN



JUTEPATYPOU, TOCTYITHBIMHA TEXHHUESCKUMU CPEICTBAMU NH()OPMAITMOHHBIX
TEXHOIOTVA |

MHTEpeC K OOYYEHUIO U MO3HAHUIO, JTI0003HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K caM000Opa30BaHUI0, MPOESKTHOM M UCCIEA0BATEIbCKON
JIEITENTBHOCTH , K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH U YPOBHSI OOy4eHUS B
JTATTLHEHITIEM |

4) ropmMupoBaHUST KYJIBTYPbI 3I0POBBSI

OCO3HaHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
37I0POBBIO, YCTAHOBKH Ha 3JJOPOBBIN 00pa3 )KU3HHU, OCO3HAHHE MOCIEACTBHIA U
HETIPUSITC BPCIHBIX TPUBBIMEK (YIOTPeONeHHsT IKOTOMS , HAPKOTHAKOB , KYPEHHS ),
HEOOXOMMOCTH COOJIONIEHUsT TIPaBUiI O€30MACHOCTH MPU 0OpaIlleHUH C
XUMHYECKUMY  BEIIECTBAMU B ObITYy U peaIbHOM KU3HH |

5) TpyioBOr0  BoCTIMTAHMST

MHTEPEC K MPAKTUYECKOMY W3YYEHHIO MpodeccHil U Tpyla paiuHOIo pora ,
YBa)XKEHUE K TPYNY U pe3yJibTaraM TPyIOBOM AESATENbHOCTH, B TOM YUCIIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIN BHIOOP MHAMBHIYATHHON
TPACKTOpUM TPONQDKEHNS  OOpa3oBaHMsl € YUETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTU K XMMHHU,, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH , YCIETHON
Npo(heCCHOHATIBHOM  IESITENTBHOCTY U Pa3BUTUSL HEOOXOMMMBIX  YMEHUH
TOTOBHOCTb  QJIAITTUPOBATHCSL B TIPO(PECCHOHATIBHOM  CPETIE ;

6) IKNIOMMYECKOID  BOCIIATAHUS

HKOJIOTUYECKHU LETECO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UICTOUHUKY
KI3HU Ha 3eMJie, OCHOBE €€ CyILECTBOBAHMS , TOHMMAHUE LIEHHOCTH 3[0pPOBOIO U
0e30macHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY
(Gu3nUecCKOMy U MCUXUYECKOMY 3[0POBBIO , 0CO3HAHME LIEHHOCTU COOIONECHUS
MpaBWT OE30MAacHOr0 TOBECHHUST TpH paldoTe C BEILIECTBAMM , A TAIOKE B CUTYaIMSIX ,
YIPOKAFOUMX 3I0POBBIO U YKU3HU JIFOICH ;

CIIOCOOHOCTU TIPUMEHSTh 3HAHUS , TOMyYaeMble TPU U3YYEHUH XUMMU, JUIS
PEICHNs 337134 , CBS3AHHBIX  C OKPYKAXOLIEH TIPUPOIHOM CPENOM , Il TIOBBILLICHHS
YPOBHSI SKOJIOTUYECKON KYJIBTYphI, OCO3HaHUsI TIOOAJIBHOIO Xapakrepa
HKOJIOTMYECKUX MPOOJIEM U MyTeW UX pEeUIEHUs! TOCPEICTBOM METOAOB XUMUH,
SKOJIOTHYECKOTO  MBILUIEHHUS , YMEHHSI PYKOBOICTBOBATECS MM B ITO3HABATENILHOM ,
KOMMYHHKATUBHOM Y COLATIGHON ITPAKIVKE .

METAIIPE/IMETHBIE ~ PE3YIBIATBI

B cocraBe MeTanpeaMeTHBIX pe3ylIbTaTOB BBIIEISAIOT 3HAYUMBIE JIJIS
(bopMHUpOBaHUSI MUPOBO33pEHHsT OOIICHAYYHbIC MOHATHUS (3aKOH, TEOPHSI, IPHUHIIHII
ruroresa , (hakT, CUCTeMa , TPOLIECC , SKCIEPUMEHT U JPYToe .), KOTOPbIe UCTIONB3YIOTCS
B €CTECTBEHHO-HAYyYHbIX Y4E€OHBIX MTPEIMETAaX U MO3BOJIIIOT HAa OCHOBE 3HAHUHM M3
ATUX MPEIMETOB (HOPMUPOBATh TPECTABICHUE O LIEJIOCTHOM



HayJqHOW KapTHHE MHpPA, U YHUBEpCAJIbHBIC Y4eOHbIC NEHCTBHS (ITO3HABAaTEIIbHBIC ,
KOMMYHHKATHBHbBIC, PETYJIATUBHBIC), KOTOPbIE 00SCIICUNBAIOT (POPMHUPOBAHHE
TOTOBHOCTH K CAMOCTOSITEJIbBHOMY IUJIAaHUPOBAHHUIO U OCYILECTBICHUIO Y4eOHON
TSSITETBHOCTH

IlosHaBare/lbHbIe  yHUBepCcAIbHbIE  ydeOHbIe [eiicTBUs

basoeble  JionMyeckue  iQiicTBUA

YMEHUS UCTIOIB30BATh MPUEMBI JTJOTUUECKOTO MBIIIJIEHUS IPU OCBOCHUU
3HAHWI | PaCKPBIBATH CMBICT XMUMHUYECKUX TIOHSTHH (BBIICIATh UX XapaKTCPHBIC
NPU3HAKK , YCTAHABIIMBATh B3aUMOCBSI3b C JPYTMMU TIOHSITHSIMU ), UCTIONBE30BAThH
TIOHSITUS JJIsl OOBSICHEHHST OTHEIBbHBIX (DaKTOB U SIBJICHUI , BRIOUPATh OCHOBAaHUSI U
KpUTEPUH 11 KJIacCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKUX PEaKLMii,
YCTaHAaBIIMBATh MIPUUUHHO -CJICJICTBEHHBIE CBSI3U MEXKAY 00bEKTAMH U3yUeHHUS,
CTPOUTH JIOTMYECKUE PACCYKICHUsI (MHIYKTUBHBIC , ICTYKTUBHBIC , TI0 aHAJIOTHH ),
JieiaTh BbIBOIBI U 3AKITFOMEHUS |

YMEHHE IPUMEHSATh B TIPOIECCE TTO3HAHUS MOHATHS (TPeIMETHBIC U
MeTarpeIMETHbIC ), CAMBOJIMUCCKUE  (3HAKOBBIC ) MOJICIH , HICTIONE3yeMble B XFMUH
NpeoOpa3oBbIBATh  IIMPOKO NPUMEHSEMbIE B XUMUU MOJIENbHbBIE MPEACTABICHUS -
XUMHUYCCKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKas (opMylia U ypaBHCHHE
XUMHYECKOM pEeaKluy - MU PEUIEHNH y4eOHO -TI03HABATENbHBIX 33/1a4 , C YUETOM 3THX
MOJIEJIBHBIX TPEJCTABICHUN BBIBISITH U XapaKTEpU30BATh CYIIECTBEHHBIE MPU3HAKA
M3y4aeMbIX OOBCKIOB - XUMHYECKMX BEIIECTB M XUMHUECKUX PEaKIHH , BHISIBIATH
0011IMe 3aKOHOMEPHOCTH, TPUUUHHO-CIICICTBEHHBIE CBSA3U U MPOTUBOPESUMsT B
MBY4aeMbIX TpOLIEccax | SIRICHMUSX .

bazoBble McceIOBATEILCKHE  ICHCTBUS !

YMEHHUE UCIOh30BaTh MOCTABIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TAKKE B KAUECTBE OCHOBBI sl (HOPMUPOBAHUSI THUIIOTE3bI IO
IIPOBEPKE IPABIWILHOCTU  BBICKA3BIBAEMBIX CY/KICHUN ;

MpUOOpETEeHHE OMbITA M0 TIAHUPOBAHUIO, OPTAHU3AIMH U TIPOBEICHHUIO
YUYEHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOJI0NaTh 3a XOIOM Ipolecca,
CaMOCTOSITETIHHO TIPOTHO3UPOBATH €TI0 Pe3y/brar , (popMympoBars 000OIIEHUS 1
BbIBOIIbI TIO PE3Y/ITaraM IPOBEIEHHOIO  OIbITA , UCCIIEIOBAHNS , COCTARIATH OTYET O
TPOTENIAHHON  padoTe .

Pabora ¢ vndopvaieii

yYMEHUE BhIOUpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH NH(OPMAIIUIO
Pa3IMYHBIX BUZIOB U (POPM MPEJICTABICHUS , IOMYyYaeMyI0 U3 pPa3HbIX HCTOYHHKOB
(Hay4HO-TTOMYJISIPHAS JTUTEpaTypa XUMHUYECKOTO COACPKAHHMSI, CITPABOYHBIC
nocob6wusi, pecypcsl MHTepHETa), KPUTHUECKH OIICHUBAThH MPOTHBOPECUMBYIO H

HEJIOCTOBEPHYIO  MH(OPMALIIO |



YMEHHE IPUMEHAThH PA3IMYHbIE METOABI ¥ 3alPOCHl TIPU MOMCKE U 0TOOpe
WH(OPMAIINH B COOTBETCTBYIOIINX JAHHBIX, HCOOXOAUMBIX JIJISI BHITTOTHEHUS
y4eOHBIX Y TIO3HABATENILHBIX 33/1ad OMPEAEIEHHOr0 TUIA, MPUOOPETEHHE OIbITa B
00J1acTH UCTIONB30BaHUsI HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
ORNTAJICHHE KYIBIypOH AKTHBHOIO MWCIIONBE30BAHMS  PANHYHBIX TIOWCKOBBIX CHCTEM ,
CaMOCTOSITESTBHO  BBIOMpArh OMTUMAITBHYIO  (popMy TMpeZicTariIeHns WHGOpMAIU U
WLTIOCTPUPOBATH pelIaeMble 3a]]aul HECIOKHBIMH CXeMaMH, AuarpaMMamH,
apyriMi - (popmMaMu TpaduK ¥ MX KOMOMHALMSAMY |

yMEHHE UCTIOIb30BaTh U aHATU3UPOBATh B Mpolecce yueOHOH U
MCCIIEIOBATENBCKON  JIEATEBHOCTH MH(OPMALIMIO O BIMSHUM TPOMBIILIEHHOCTH ,
CEJIBCKOTO X031CTBA M TPAHCTIOPTA Ha COCTOSTHHE OKPYKAIOIIEH PUPOTHON CPbI

KovmynkaiviBHble  yHMBEpCAIbHbIC — ydeOHble JIGiiCTBUS |

YMEHUS 3a]1aBaTh BOMPOCHI (B Xone auajora v (WiH) AUCKYCCHH ) TIO
CYyIIECTBY 00CYXaeMOil TeMbl, (HOPMYIUPOBATH CBOU MPEAT0KEHUS
OTHOCHTEJIBHO BBIIOJIHEHUS TIPEITIOKEHHON 3a/Ia4M |

YMEHUS MPECTABIATH OTYYCHHBIE Pe3yTbTaThl TO3HABATEIbHON
AESTeTbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTAX; JIeTaTh MPE3EHTAIIHIO
PE3y/IBTAaTOB  BBIIOJHEHHSI XUMHIYECKOTO AKCIIepuMeHTa (JIAOOpaTopHOTO  OIIbITA,
71a00paTOpHO  PabOThI TIO MCCIICTIOBAHMIO CBOKCTB BEIIECTB , YUEOHOIO TIPOSKTA );

YMEHUs y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENbHON U MCCIIEI0BATEIHCKON AEATENbHOCTH MPU PEIICHUH
BO3HUKAIOUINX MPOOJIEM Ha OCHOBE y4€Ta OOLINX HHTEPECOB M COTIACOBAHHUS
no3UIHMH (0OCYXKICHHUST , OOMEH MHEHHUSIMH , «MO3TOBBIC IIITYPMBI », KOOPIMHALIAS
COBMECTHBIX JECUCTBUMN, ONPEAECICHUE KPUTEPUEB 110 OLICHKE KayeCcTBa

BBITIOJIHGHHON palOThI U JPyIe ).

PerystiviBHble  YHUBEPCAIGHbEE — Y4eOHbIC [IHCTBUS |

YMEHHUE CAMOCTOATENIBHO ONPENEIIATH LENIH IESITENBHOCTH, TUIAHUPOBATH,
OCYILIECTBIISITh , KOHTPOJIMPOBAT U TIPU HEOOXOIMMOCTH  KOPPEKTHPOBATH  CBOIO
JeSTENTHHOCTS , BEIOMparh HarOonee APQPEeKTUBHBIE CMOCOObI PEIICHUs] YUeOHBIX U
ITO3HABATEJIbHBIX 33/1a4, CAMOCTOATENIBHO COCTABIIATH WIIM KOPPEKTUPOBATH
IIPEIJIOKEHHBIN aJITOPUTM JAEHUCTBUM IIPU BBINIOJIHEHUU 3aJaHUM C yUETOM
MOJTyYEHHUsI HOBBIX 3HaHUI 00 M3yyaeMbIX OOBEKTaxX - BEIIECTBAX U PEAKIUSAX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOIO PE3YbTaTa 3asBICHHON LIEJIH, YMEHNE
WCTIONB30BAT M QHATIMBUPOBATh  KOHTEKCTHI , TIPEIUIAracMble B YCIIOBUM 33JaHUN .

IIPEIMETHBIE PE3YIGIATBI

B cocraBe npeaMeTHBIX pe3ylbTaToB MO OCBOEHUIO 0053aTETbHOIO
COJIEp’KaHUs, YCTAHOBJIEHHOTO JaHHOU (heepanbHON paboueil mporpaMMoi,
BBIJIJISIIOT | OCBOGHHBIE OOYYAOIMMUCS HAy4HbIE 3HAHMS , YMEHUSI U CIIOCOOBI



NeucTBUH, cenududeckue I TpeIMeTHOU 001acTu «XUMHUS», BUIbI
NESTEIbHOCTH 10 MOJYYEHHUIO HOBOTO 3HAHUSA, €T0 UHTEPIIPETAIUH,
MPeoOpa3OBaHUIO0 ¥ TIPUMEHEHUIO B PAIMUHBIX YYEOHBIX M HOBBIX CUTYAIHSIX .

K roHiy oOydennsi B 8 kiiacce NpeMETHbIE pe3yIBIarbl Ha Oa30BOM  YPOBHE

JIO'DKHBI  OTpaKarh C(HOPMUPOBAHHOCTh Y OOYHAFOIIMXCS  YMEHUH :

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHSATUI: aTOM, MOJIEKYJIa,
XUMHUYECKHI DJIEMEHT, MPOCTOE BEILIECTBO, CI0KHOE BEMIECTBO, CMECH
(omHOpOIHAST W HEOMHOPOIHAS ), BAJICHTHOCTH , OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca,
MAaccoBasi ISl XUMHYECKOTO  IEMEHTa B COSMHEHUU , MOMSIPHBIA  OOBEM
OKCHJI, KACJIOTa, OCHOBaHHUE, COMb, 3JIEKTPOOTPULIATEIBHOCTh, CTETIEHb
OKHUCJICHUSI, XUMUUYECKasl peakius, KiacCuuKanus peakiuii: peakiuu
COCIMHEHUS, PEAKIIMU PA3JIOKEHHUS], PEAKIIUN 3aMEICHUS], PEAKIIUN
o0OMeHa, 3K30 - U SHIOTEPMUYECKHUE PEAKLMH , TEIIOBOM 3PQPEKT peakiyu,
SIPO aToMa, MIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTalIb, paJuyC aroMma,
XAMUYECKasl CBS3b , TIOJIPHAS M HETIOJSIpHAsl KOBAJIEHTHAS CBSI3b , HOHHAS
CBS3b , IOH,, KATUOH , aHUOH , PaCTBOp , MaccoBast J0isl BEIIECTBA
(IpOLIECHTHAsT KOHLICHTALWst ) B PACTBOPE ;

* WUTIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XMMUYECKUX MOHSATUN U
IIPUMEHATH 3TU NOHATYS TIPA OIMCAHWUM BELLECTB U UX IPEBPALICHUN |

® UCIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBIEHUS (opMyIT
BCILIECTB U YPABHEHUN XUMHWYECKUX PEAKLIMH ;

® ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX ,
CTeTieHb OKVCTICHIST FIEMEHIOB B OMHApHBIX COGIMHEHMSIX
MIPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEIUHEHUN 110
dbopmyiiaMm, BUJ XUMUYECKOM CBsI3M (KOBaJICHTHAs U MOHHAs) B
HOOPIaHMYECKVX — COSTMHEHVEIX |

* packpsiBarb cMbIci [lepuoanueckoro 3akona /. . Menneneesa
JEMOHCTPHUPOBATH MTOHMMAaHUE MEPUOJNYECKON 3aBUCHUMOCTH CBOWICTB
XUMHUYECKUX JJIEMEHTOB OT UX MoJIokeHusl B [lepuonyueckoii cucreme,
3aKOHOB COXPAHEHUS MAaCChl BEUIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO -~
MOJIEKY/SIPHOTO ~ YYEHUS , 3aK0Ha ABOrapo ;

* OMKCHIBATh M XapaKTepU30BaTh TaOIMUHYIO hopmy I[lepuonnyeckoit
CHUCTEMbl XUMUYECKHUX JIEMEHTOB. pa3inyaTh MOHITHUS «TJIaBHAs
noarpyrma  (A-rpymma)» u «aodounas noarpyrma (Bb-rpymma)», maisie u
OOJbIITNE TTEPUOJIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPhIE UMEIOTCS B
tabnune «lleproguyeckasl cucteMa XuMUIeCcKux 3eMeHToB []. 1.
MeHpeneeBa» C UUCIOBBIMUA  XapAKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHUYECKHX AIEMEHTOB (COCTaB M 3apsijl spa, O0IIee YHCIIO IEKTPOHOB
Y pactipe/ieicHie  MX TI0 WICKTPOHHBIM  CJIOSM );

* KITacCU(HIPOBATh XUMUUECKUE IIEMEHTHI, HEOPraHWIECKUe BEIIeCTBa,
XUMHUYECKUE PeaKIiu (110 YUCITy U COCTaBY YYaCTBYIOIIUX B PEaKIIUU
BEILIECTB , TI0 TerwioBoMy 3(dekty );

* XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYSCKHAE CBOMCTBA BEIICCTR
PAMYHBIX KJIACCOB , TIOATBEPYKIAS OMNMCAHME TPUMEpaMH MOJIEKYIIPHBIX
YPAaBHEHUI COOTBETCTBYIOLIMX XUMUUYECKUX PEAKLAM ;

® MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaYE€CTBEHHOTO
COCTaBa, BOSMOYKHOCTH TPOTEKaHUS XUMHUECKUX MTPEBPAIICHUN B
POTYHBIX  YCJIOBIEIX |

® BBIUUCIISITh OTHOCUTEIHHYIO MOJICKYIIIPHYIO M MOJISIPHYIO MBI
BEIIECTB, MACCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTa Mo Gopmyre
COGIMHEHMS , MACCOBYIO JIOITFO BEIIECTBA B PacTBOPE , MPOBOMUTH  PaCUEThI
TI0 YPaBHEHUIO XUMHWYECKOU PEAKLVH ;

® MPUMEHSITH OCHOBHBIC OIEPAIlY MBICIUTEIFHON JESTENHHOCTH - aHAJIN3
Y CHHTE3, CPaBHEHHUE , 000OIIEHUE , CUCTEMATU3AITUIO , KITACCU(UKAITHUIO
BBIABJIICHAE [PUYMHHO --CJICACTBEHHBIX CBA3E€H - Ul U3YYEHUs CBOWCTB
BEIECTB U XUMHYCCKUX PEAKIINI, €CTECTBEHHO-HAYYHBIC METOIBI
MO3HAHUS - HAOMIOACHUE, H3MEPEHIE, MOACITUPOBAHUE, SKCTICPUMEHT
(pcarBHBIA Y MBICTICHHBIH );

* cienoBaTh MpaBUJIaM I0JIb30BAHUS XUMUUECKOU MTOCYI0U U
71ab0paTOpPHBIM 00OPYAOBAaHUEM , & TAKXKE MpaBUIaM OOpAIICHUS C
BEIECTBAMHU B COOTBETCTBHH C HHCTPYKITUSMU TIO0 BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO MOJTYYCHHUIO M COOMPaHUIO
ra3000pa3HbIX BeIIeCTB (BOIOPOAa M KHCIOPO/a ), IPUTOTOBICHHUIO
PacTBOPOB C OIPEAECIIEHHOW MACCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA,
TUIAHUPOBATH U TIPOBOJUTH XVMAYCCKVE OKCTICPUMEHTB 0
PACTiO3HABAHMIO PACTBOPOB INENIOUEH M KHCIIOT C TOMOIIBIO HHIMKATOPOB
(yraxmyc , peHoNnGTaIeHH , MCTWIOPAK | JIPYIHE ).

K roHiy oOydennsi B 9 kiiacce NpeMETHbIE pe3yIBIarbl Ha Oa30BOM  YPOBHE

JIO'DKHBI  OTpaKarh C(HOPMUPOBAHHOCTh Y OOYHAFOIIMXCS  YMEHUH :

® PacKphIBaTh CMBICII OCHOBHBIX XUMUYECKHUX TOHITHH: XUMUIECCKUAN
AIIEMEHT, aTOM, MOJIEKYJa, HOH, KaTUOH, aHUOH, MTPOCTOE BEIECTBO,
CJIO’KHOE BEIIECTBO, BAJIEGHTHOCTD, JIEKTPOOTPHUIIATEIHHOCTh, CTENIEHD
OKHUCJICHUSI , XUMUYECKasl PeaKiysl, XUMUYECKasi CBI3b , TEIIOBOM 3(PdexT
peaKH MUB , MOBIPHBIA O0EM PECIBY VKPS
HEDJICKTPOJIUTHI, SJICKTPOTUTHUSCKAS UCCOIUAIINS, PEAKITUH HOHHOTO
oOMeHa , Karajau3arop , XUMHUECKOEe PaBHOBECHE , 00paTUMbIE U



HeoOpaTHUMbIe PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHORTICHHE
AJIOTPOIHS , aM(OTEPHOCTH , XUMIYECKas CBI3b (KOBAJICHTHAS , HOHHAS ,
MeTaJTHYEeCKas), KPUCTAUINYeCKast PemETKa, KOPPO3Hsi METaJIOB,
CIUIaBbl, CKOPOCTh XMMHUYECKON PEAKINH, IPEIEIBHO JOIYyCTUMAs
ronueHTparmst  [I/IK semecrsa ;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IMOHATHN U
IPUMEHATH 3TU NOHATYS TIPA OIMCAHWUM BELLECTB U UX IPEBPALCHUN |
UCMOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIS COCTaBIEHUs (hopmMyi
BCLLECTB U YPaBHCHUHA XUMMYECKUX PEaKLMH ;

ONpPEIEISITh  BAICHTHOCTh U CTETEHb OKUCIICHUSI XUMHYECKHX JIEMEHTOB B
COEMHEHUAX PA3JIMYHOIO COCTABa, MPUHAJIEAKHOCTD BEIIECTB K
onpeAe€HHOMY KJIacCy COeMHEHUH 10 popMylnaM, BUJ XUMUYECKOU
CBsi3U (KOBAJICHTHAs, HOHHAS, METAJUIMYECKAsl) B HEOPTaHHYECKUX
COETMHEHUSIX , 3apsiJl MOHA TI0 XMMUYECKOH (POopMyIie , XapakTep cpeibl B
BOIIHBIX PAacTBOPAaX HEOPraHMYECKUX COETUHEHWH , TUI KPUCTAJUIMYECKOU
PELLETKM KOHKPETHOIO ~ BELLIECTBA |

packpbiBath cMbIcH [lepuonnueckoro 3akoHa [[. 1. Menneneesa u
JEMOHCTPHUPOBATh €r0 MOHMMAaHUE: ONMUCHIBATh M XapaKT€pU30BAThH
Tabmmunyto dopmy [lepruomyeckolt CUCTEMbI XUMUUYECKUX SJIEMEHTOB
pa3yinyaTh MOHATHUS «TJIaBHAs NOATPYMIA (A-TpyIina)» U «mo0ouHasl
nonrpymma (b-rpymmna)», Maieie u OoNbIINE IEPUOIBI, COOTHOCUTD
0003Ha4YeHHUsI, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabuIlE, C
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XVIMPSECKVX
DIIEMEHTOB (COCTaB W 3apsjl s/pa, 00IIee YUCIIO AIEKTPOHOB U
pacrpezieicHue UX 10 3JIEKTPOHHBIM CII0SIM), OOBSICHATH O0IIHe
3aKOHOMEPHOCTH B M3MEHEHHWM CBOMCTB JIEMEHTOB M MX COSIUHEHUNA B
IpesieNnax MaJIbIX MEPUOOB Y MIABHBIX MOATPYINI C YYETOM CTPOEHUS MX
aVoB |

K1acCU(ULMPOBaTh XUMHUYECKHE 3JIEMEHTHI , HEOPraHMYECKUE BELIECTBA,
XAMUYECKHE PeaKiuu (110 YUCIy U COCTaBy YYACTBYIOIIUX B PEaKIIUU
BEILIECTB, 10 TEIVIOBOMY 3((EKTY, M0 M3MEHEHUIO CTENEHEW OKHCIICHUS
XAMUUECKVX  JIEMEHTOB );

XapaKTepU30BaTh (OMUCHIBATE ) OOIINE U CIICIIU(PHUUSCKUE XUMHUESCKUE
CBOWCTBA IPOCTBIX U CIOXKHBIX BELIECTB, MOATBEPKAas ONMCAHNE
MPUMEPAMH MOJIEKYISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XUMUYECKUX  PEaKLH ;

COCTABJISATh YPABHEHHUS DJICKTPOJIMTUYECKOW TUCCOLMAIIUN KHUCIIOT,
LIEJIOYEN U COVIEH , TIONHBIE Y COKPALEHHBIE YPABHEHUs PEaKLyil OHHOIO



oOMeHa, ypaBHEHHSI pEaKIUi, TOATBEPKIAIONINX CYIIIECTBOBAHNE
TEHETUYECKO CRI3M MEXJIy BEIIeCTBAMU PA3IMYHBIX KIACCOB ;
PacKpBIBaTh CYITHOCTh OKHCIUTEITHHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA
TIOCPEIICTBOM  COCTAaRICHUSI WISKTPOHHOTO OasiaHca 3THX PEaKiIvii |
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHUS,
BO3MO)KHOCTH TTPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B pa3IMIHBIX
YIIORFBIX |

BBIYUCIISITh OTHOCUTEHHYIO MOJICKYIIIPHYIO ¥ MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTa Mo Gopmyre
COGIMHEHMS , MACCOBYIO JIOITFO BEIIECTBA B PacTBOPE , MPOBOMUTH  PaCUEThI
TI0 YPaBHEHUIO XUMHYECKOU PEAKLVH ;

co0JII0/1aTh MpaBUJiia MOJb30BAHUS XUMUUYECKON MOCYyI01
71abopaToOpHBIM 00OPYAOBAaHUEM , A TaKXKe MpaBuiIa oOOpalieHus C
BEII[ECTBAMHU B COOTBETCTBHH C HHCTPYKITUSMU TIO0 BBITTOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO MOJTYYCHHIO M COOMPAHUIO
ra3000pa3HbIX  BEINECTB (aMMHMaKa M YIICKUCTIONO Taza);

MIPOBOJIUTEL PEAKIINH, TIOATBEPKAAIONTNE KaueCTBCHHBIN QOCTaB
Pa3NMUHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM ITYTEM XJIOPHJ -, OPOMHI -,
MonuI-, KapooHar-, pocdar-, cumkar-, cyinbhar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHUS ¥ MOHBI U3YUYCHHBIX METAJIJIOB, PUCYTCTBYIOIIHE B
BOMHBIX PAacTBOpax HEOPraHHYeCKHX BEIIECTB ;

MPUMEHSITH OCHOBHBIE OIEPAIH MBICIHUTEIIBHON NESITEBHOCTH - aHAJIH3
U CHUHTE3, CPaBHEHHE, 0000IIeHNEe, CUCTEeMAaTH3alIuIO, BhISIBIICHUE
MIPUYUHHO-CIICJICTBEHHBIX CBSA3EH - JIsl M3yUEHUsI CBOMCTB BEIIECTB U
XUMHYECKUX PEAKINH, €CTEeCTBEHHO-HAYYHBIC METOIbI TIO3HAHMS -
HaOIONICHNE , U3MEPEHHE , MOJICITMPOBAHKE , SKCIIEPUMEHT (peaibHbIi 1
MBICJICHHBIA ).



TEMATUYECKOE IUIAHUPOBAHUE

SKJIIACC
KamnmiectsBo  uacoB
Ne HanmenoBanye pazieyioB u ) (5 Huble (mippoBbIe
P " - I . KIPO (mpposse )
)| TeM TPOIPaMMbI
Beao PAsoTBI PA0OTBI o0pasoBareJIbHbIe  Pecypebl
Paznen| 1. Tlepeonadaibible  XMMIUECKAE TOTTIS
Xumust — BaKHasA OQIacTb
€CTeCTBO3HAHUS U buomorera  1IOK
11 TPAKTUYECKOH  JIESITENbHOCTH 3) 0 2 https.//m.edsoo.ru/7f41837¢
I IOBCKA
Beriectsa u xumudeckue B TIOK
12 PRI 15 =S 0 https7fmredsooTu 741837C
HWroro no pazneny 2
Paznen 2. Basuelinme npeicraBuTe/ M  HEOPraHWYeCKHX BelIeCTB
Bosznyx. Kucnopon . [onsitie buomoreka  LIOK
2.1 6 O O lats 1] ] 7L A1 Q"7
00 OKCHIdX TIPS /MTLEUSUO. T 7T4LoS 7L
Bonopon . [lonstie o buomorexa  1IOK
2.2 8 O 1 |y 1/ (I 17f V- WaYalwl
KUCIIOTAXN COJPIX TIPS /MTLEUSDOTW 71416570
Bona. Pacteoper . [lonsitre 00 buomorexa  1IOK
2.3 5 1 1 Lodede. LL 1 =T . WaYate]
UCHUBAHVMAX TIPS /MTLEUSUU.TW T4 1Loo 7L
OCHOBHBIE  KITACCHI buomorera  1IOK
24 o 11 1 1 e e
HUUpl dHITYCTCKNX  COCIMHCTHNI TIPS /ML EUSVUT U 7114 LS 7TU
HWroro no pazneny D

Pazien 3. Ilepuommyeckuii 3axoH u Ilepuommyeckas cucrema xuvmdeckux wieveHtoB 1. M. Menneieea . CrpoeHue aroMoB .



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

Ilepyomueckuii 3aK0H U

[Tepromnueckas cucrema Buomioresa
31 7 LIOK
XUMHYeCKNX yiemeHToB /I, M. .
Menperne -eBa. CIpoeHre aroma https.//m.edsoo.ru/7f4
XUMHYECKas CBI3b.
32 OMOMIETBEHO - 8 %&m@a
5o o8 HbIE | https://m.edsoo.ru/7f4
Hroro [no pazneny 15 buomorera
LIOK
PesepeHoe Bpemst 3 buomorera
LIOK

OBILEE KOJIMYECTBO YACOB I1O
IIPOTPAMME

3



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

9KITACC

Komecrso  yacoB VIeKTPOHHbIE
Nen/n HaumenoBanue pazieioB H Tem (apposble )
KoHTpOibHbIe [Ipakmiueckue
NPOIrPAMMBbI Boao 00pasoBATEIHHbIE
paloIbI paloIbI .
Pazien 1. BeiiecTBO ¥ XMMHYeCKHe peaKInu
[loBropenve U ynryOneHue 3HaHUN buomorera  1IOK
11 OCHOBHBIX pa3liefioB Kypca 8 Kiacca 5 1 0 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX briomoreka  IUK
12 pea A 4 0 0 https://m.edsoo.ru/7f41a636
NEKTPOJIMTUHICSCKAS  JCCOLIMAIMS . buomorera  LIUK
13 XUMUYECKHE PEakiMK B pacTBOpaxX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 1/
— Pasnen 2 HemMeraais—H-Hx-coeHHeHHST
O0I11as1 XapakTEPUCTUKA XUMHUYECKUX buomorera  LIOK
21 wemvertoB V| A-rpyrim! . TanoreHst 4 0 1 https://m.edsoo.ru/7f41a636
OO0I11as1 XapaKTEPUCTUKA XUMHYECCKUX
N buomorera  1IOK
VI A-rpyrms! . C
22 FICMGHTOB te VP e 6 0 0 https://m.edsoo.ru/7f41a636
COGTMHEHMS
OOIIas XapaKIeprACTHAKa XAMIICCKIX
buomorerka  LIOK
V A-rpymmst . A3or,
23 FICMGHTOB 1 Asor, docop H i 7 0 1 https://m.edsoo.ru/7f41a636
COCTMHEHVS
O0Ias XapakrepuCThKa XUMHYECKHX
-y buomorera  1IOK
24 ﬂeMeHT?B VA 1. Yiiepon, u 8 1 2 https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEIMHEHUS
TITOTO TI0 pa3neiy 5



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

Paznen 3. Meravibl M HUX COCIMHEHNS

buomioresxa  TIOK
31 OOIIME CBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a636
Hiomorea TIOK
32 BakHelime MeTauibl U UX COSIMHCHHS 16 https://m.edsoo.ru/7f41a636
HNroro no pazneny )
buomiorexa  TIOK
41 BerectBa 1 Marepuabl B )KU3HH YesIOBEKa 3 . |
HNroro no pazneny 3
buasorea  HOK
PesepeHOe  Bpemst 3

| OBLLIEE KOJIMYECTBO YACOB T1O ITPOI PAMME



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

IIOYPOHHOE ITUVIAHUPOBAHUE

03.10.2023

8 KIIACC
TBO YAC0B UIeKTPOHHbIE
2;1 Teva ypoxa Konrpaibhbie IMpakmueckuie o ll’llmi * "
PAsoTBI PAsoTBI —
1 [penver xuvun . Porib XMMUK B SK3HA 0 0 buomoreka  LIOK
yesioBeka . Terna u BelecTsa 05.09.2023 https://m.edsoo.ru/ff0d210c
TToHsiTHe 0 METoNAX TO3HAHUS B | Budmorasa 1IOK '
2 XMV 0 0 05.09.2023 https.//m.edsoo.ru/ff0d227e
IMpakruyeckas padora Ne 1 «JIpaswia ' '
PaboThI B JIA0OPATOPUM U TIPUEMBI BuGmorea  [IOK
3 oOparteHus ¢ JIAbOPATOPHBIM 0 1 12.09.2023 https://m.edsoo.ru/ff0d23dc
oGopyoRE >
4 Yycrele Bemecrsa U cMecH . CriocoObl 0 0 buomoreka  LIOK
PBITICHNST  CMeceit 12.09.2023 https://m.edsoo.ru/ff0d26ca
IpaxTuueckas pabora Ne 2 ' K '
5 «Pagienerme. cveceii (1a npiviepe 0 1 19.09.2023 https://m.edsLoIg.ru/fde28c8
OYKCTKH TIOBAPEHHOM COJH )» i
' buomorexa  TIOK
6 ATOVEL 1 MOTIYTh! 0 0 19.09.2023 https://m.edsoo.ru/ffOd2a6c
' XUMHUYECKUE FIEMEHTHI . 3HAKU "| buomoreka TIOK
7 (CMMBOIIBI ) XMMHYECKUX VIEMEHTOB 0 0 26.09.2023 https://m.edsoo.ru/ff0d2be8
'8 IpocTeie U CIIOKHBIC BEILECTBA 0 0 | buomworeka LOK
26.09.2023 https://m.edsoo.ru/ff0d2a6c
. | buomorexa TIOK
9 ATOMHO -MOJIEKY/IIPHOE  YUEHHE 0 0

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

3aKOH TIOCTOSHCTBA COCTaBa BCHICCTB .

10 Xumpdeckast (opmya. BanieHTHOCTE 03.10.2023 https//m.edso%?lu{/fmdzea
aTOMOB XMMUYECKUX YIEMEHTOB
11 OrHocuTeNbHAsT  aTOMHAsE Macca. buomorerka  LIOK
OrHocurenpHas MOJEKYISIpHas Macca 10.10.2023 https://m.edsoo.ru/ff0d323
12 MaccoBasi 0/ XMMIYECKOTO buomoreka  LIOK
YIEMEHTa B COGIMHEHNN 10.10.2023 - | https://m.edsoo.ru/ff0d350, -
13 KomyectBo  Bertecrsa . Moiib . buomorerka  LIOK
MarsipHas  macca 17.10.2023 - | ~Tups7/m.edsoo.ro/ffods23 -
1 OrBuYecKre ¥ XUMHYCCKUE SBIICHUS . buomoreka  LIOK
XuMHUecKasi peaxiyst 17.10.2023 - | ~Tups7medsoo.ra/ffod37e| -
15 [pu3Haky 1 yCIOBHS TIPOTEKAHUS buomorera  1IOK
XUMHMYECKUX PECaKLAN 24.10.2023 -| ~https7frmedsooruAffod3at -
16 3aKOH COXpaHEHMsI MacChl BEILIECTB . buomoreka  LIOK
XHUMUYECKUE ypaBHEHUS 24.10.2023 -| ~https7mredsooroffod3bs| .
Bemuiciienns  xormdectsa , Macchl
_buomorera TIOK
= BOLLIEETEA TIO YPABHEHITIM, RHMHHECIIX 31102003 | https://m.edsoo.ru/ffods70
e
. Knaccuurkarmst XMMIYECKIX PeaKIHin
buamorexa K
18 i‘;’;ﬁ:ﬁ" (’)61’:4“6;;‘;6‘““ ’ 31102023 https://m.edsLoIg.ru/fdeBfS
, M. B. JIoMOHOCOB — y4€HBIiA - LOK
sHIpKonenyer . O0o0IeHne 1 buamorea
B — S 07.11.2023 https://m.edsoo.ru/ff0d40c
%0 KontponsHast padora Nel o teme | buomoresa LIOK )
«BelecTBa ¥ XUMHYECKHE PEAKLIMH » 07.11.2023 https://m.edsoo.ru/ff0d429
2 Bo3zmyx — cmechb razos. Cocras buomoraa  TIOK
Bo31yxa. Kucnopon, — aieMeHr u 14.11.2023 .| https://m.edsoo.ru/ff0d448,



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
https://m.edsoo.ru/ff0d448e

npocToe BemecTso . O30H

Dusnueckrie M XMMHUYECKHE CBOMCTBA

M3y1UCHHE €TI0 CBOMCTB »

» KHCIIOpoa (PeaKimy OKUCTICHE 14112003 TIOK
| ropexye ). Howsirie 06 okenztax ~ " | nhttps//m.edsoo.rw/ffod4g
CnocoObl ToNMydeHus: KHCI0po/a B -
n JIa0OpaTopuy 1 MPOMBIILICHHOCTH . TIOK
[pumenenre KucIoposa 21112023 httos:/m.edsoo.ru/ff0d4
TerwoBoii 3 deKT XuMHIECKOH
PCAKIH , TIOHSTHE O buomorera
24 TEPMOXMMHUYECKOM YPABHEHUH , 3K30- U 21.11.2023 LOK
SHIOTEPMUYECKIX PEaKIHAX https://m.edsoo.ru/ff0d47
Torrmeo (HedTs, YO U METaH).
x 3arpsi3HEHHE BO3MyXa, CIIOCOOBI €10 28112003 1IOK
TPCIOTBPALLICHS - Rttps.//m.edsoo.ru/ffod4
INpaxTuyeckas padora Ne 310 Teme
% «[lonydeHne ¥ COOMpaHHUe KUCIIOPOZA 28112023 TIOK
VBY4CHUE €O CBOFCTB » o https://m edsoo ru/ff0d4
2l Bomopon — aniemenT 1 npocroe . buGrmoreia
BemecTso . Haxoskzienye B npuporzie 05.12.2023 HOK
Du3HYecKre ¥ XUMHUYECKHE CBOMCTBA bramorerka
. 8 Boziopora . [ lpMeHenne Bomopona 05.12.2023 LIOK
2 [TonsiTre O KHICTIOTAX U CONISIX bramorerka
' 12.12.2023 HOK
D CriocoObl  MOTydeHusT BOZIOPOZa B buomorera
TIR0OPATOPU 12.12.2023 HOK
INpaxTrueckas padora Ne 4 o Teme
bromorerka
3 «lommyyennie 1 coOupaHre BOIOPOIA , _
19.12.2023 LIOK

https://m.edsoo.ru/ff0d4



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/ff0d4f42

K% MornsipHblii 00bEM Ta30B. 3aKOH buamorexa
ABOrapo 19.12.2023 | LOK
Bemyciennst 00péMa, KOlMYeCTBa
"B BEIIIECTBA T'a3a [0 €ro U3BECTHOMY o612 2023- %&mﬂa
KOTHECTEY BELLIECTBA W 00bEMY - https://m.edsoo.ru/ff0d55
Bormicienns 00bEMOB Ta30B 10 -
A% YPABHEHHIO PEAKIMK Ha OCHOBE 3aKOHA biimoraa
OOBEMHBIX OTHOIIICHUM Ta30B 26.12.2023 _Et-?plé#m-edsgg-mm
3 Or3uyecKre U XUMHYECKUE CBOKMCTBA bramorerka :
BBI 09.01.2024 LIOK
K 3) CocraB ocHopanmii . [Tonsitiie 00 briGmorera
VHIMKAIOpax 09.01.2024 | LOK
Bomna xak pactBopurens . HacbniieHHbIe
37 1 HCHACBIIICHHBIE PACTBOPBI . : bt
MaccoBast 05151 BEITeCTBa B PpacTBOpE 16.01.2024 ﬁtOK
ps://m.edsoo.ru/ff0d5h
INpaxTuueckas padora Ne 5o Teme
«{ IpuroroBnieHrie  pacTBOPOB C BuOmorea
3 OIPEIEIEHHONM MaccOBOM Joneit 16.01.2024 LOK
| PACTBOPSHHOTO BEIIIECTBA» ATpS:/7M.e0500.TUTTOa58
) KoHtponsHast padora Ne2 o Teme bramorerka
«Kucropor . Bonopox . Boxa» 23.01.2024 LIOK
4 Okcryipl © cocTaB, KiacCU(pUKaIms , —bromiores——————————
HOMEHKTETYpa 23012024 | LOK
[omyuenvie 1 XMMUYECKUE CBOKCTBA
Wil KHUCJIOTHBIX , OCHOBHBIX M aM()OTEPHBIX _ bibmoraa
30.01.2024 LIOK
orabs https://m.edsoo.ru/ff0d66
K% OcHOBaHHSI : COCTaB , KIACCH(PHKALIS . —hHomeRma———|
HOMCHKTIATYPA 30.01.2024 LIOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e

[omyuennie 1 XMMUYECKUE CBOKCTBA

buomorera

OCHOBAHHI 06.02.2024 | LOK
Kucrors! : cocta, Kiaccudukarys | buomorera
HOMCHKTIATypa 06.02.2024 LIOK
[omyuenrie 1 XMMUYECKUE CBOKCTBA buamorexa
KATI0T 13.02.2024 LOK
Com (cpermrie ): HOMEHKTATypa. , -
Buomiocmea
CIIOCOOBI TIONYHYEHUSI , XUMUYECKHE .
- 13.02.2024 LOK
https://m.edsoo.ru/00ad94
INpaxTuueckas padora Ne 6. Pertienvie :
AKCTICPUMEHTATIBHBIX 337134 TI0 TeMe BuGmorsa
«OCHOBHBIE KIIACCHI HEOPraHMIECKHX 20.02.2024 HOK
COCTMHEHII » https://m.edsoo.ru/00ad9b
[eneueckas  CBSI3b MEXTy KJ1accaMu buomorera
HEOPraHMYECKNX COCIMHEHHUI 20.02.2024 LIOK
O0001IIEHE U CUCTEMATH3ALIS $5)5.0)15 ) (wi¥%)
I 27.02.2024 | LOK
Konrporbras pabora Ne3 ro Teme
"Oc buGmiorera
HOBHBIC KJIAaCChl HEOPraHUYECKHX )
—— 27.02.2024 LOK
COGTHH https://m.edsoo.ru/00ad9e
IlepBbie TOMBITKM KIACCH(DUKAITAN
buomorexa
XUMHYECKUX WIEMEHTOB . [loHsarre o
aX CXOMHBIX YWIEMEHTOB 05.03.2024 LK
TPy HHD https://m.edsoo.ru/00ad9
[lepyomueckuii 3aK0H U
Iepromuyeckas cucTeMa XMMITYECKIX 05.03.2004 %;{mm@
wiemeros . M. Merzieneesa o https://m.edsoo.ru/00adas
Iepyiomp! , TpyIIb! , OMTPYIIIBL ) buomorexa
12.03.2024 LOK

]


https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

A Crpoenre aromoB . COCTaB aTOMHBIX buomorera
snep . Vzotorie! 12032024 | LOK
Crpoenrie WIEKTPOHHBIX 000JIOYEK
. o ] buomorexa
% aroMoB 3reMeHTOB [ lepriomieckoit
cucrembl /1. M. MeHneneena 19.03.2024 LOK
- 1. VIeHT https://m.edsoo.ru/00adab
XapakTepucTHKa XUMHYECKOTO -
FIeMEHTa TIO €ro MOJIKEHUIO B BuOmorea
% Iepnomuecroii  cucreme /1. 1. 19.03.2024 LIOK
Memrereesa _ https://m.edsoo.ru/00ada8
3nauenue [lepuoauueckoro 3akoHa
JUId pasBUTVA HayKd U npakmviky . /1. . Buomiorera
7 MenzeneeB — y4€Hbli , IIEAArOr U 26.03.2024 HOK
_ TPOKIAHIH https://m.edsoo.ru/00adag
B DNEeKTPOOTPULIATEIIHOCTD  aTOMOB buomorera
XUMHMYECKUX WIEMEHTOB 26.03.2024 LOK
D Nonnas xumunueckas CBs3b brcmoTerRT
09.04.2024 LIOK
a0 KoparieHTHas TIOJSIpHAS XUMUYECKAsT buomorera
. BB 09.04.2024 HOK
6l KoBarieHTHast HeTIONApHA XUMUYECKAsT buomorera
: B 16.04.2024 HOK
(6% CrerieHb OKHUCITIEHUS buamorexa
: 16.04.2024 HOK
OKUCIMTETBHO  -BOCCTAHOBUTEITHHBIE buamorexa
e 23.04.2024 HOK
Oxi
4 CJMTEM Y BOCCTAHOBUTEIA .
: 23.04.2024 HOk
b Konrporbras pabora Ned ro teme buamorexa



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

«Crpoenre aroma . XuMU4ecKast 30.04.2024
BB »
PesepBublii ypok. O0oOmeHne u 1 0 0 buomoreska  LIOK
N9
CUCTeMaTV3alsl  3HAHHIA 30.04.2024
PesepBublii ypok. O0oOmeHre u 1 0 0 buomorerka  LIOK
6/
CUCTEeMaTV3AIsl  3HAHHIA 14.05.2024
PesepBublii ypok. O0oOmeHne u 1 0 0 buomoreska  LIOK
.
cucTeMarm3alysl  3HaHWNA 14.05.2024
OBILEE KOJIMYECTBO YACOB T1O 4 6
[MPOTRAMME
9KJIACC
Kommec TBO YAC0B IeKTPOHHbIE
Ne : Ja pposLE
o Teva ypoxa Konrpoabie [IpakTudeckue — —
padoIb1 padoIb1 o—
I lepromyaeckuii 3aK0H .
Iepriomyeckas cucrema BuGmorea  [IOK
1 xuMHudeckux wemeHtos /1. M. 0 0 06.09.2023 https://m.edsoo.ru/00adb59¢
Menrerecsa
3aKOHOMEPHOCTH B M3MEHEHUH S
. LOK
2 CROMCTE XUMITCCIAX JIEEHIOn 0 0 06092023 | https://m.edsoo.ru/00adbeb6
TIEPBBIX TPEX TEPUOTIOB
3 Knaccuduxaims 1 HoMeHKIaTypa 0 0 .| budmoresa LOK _
HEOPraHWYECKUX BELIECTB 13.09.2023 https://m.edsoo.ru/00adb7e2
4 Bupl XUMAYECKOH CBSI3M U THIIBI 0 0 buomorerka  LIOK
KPUCTA/UIMYECKAX PELIETOK 13.09.2023. | https://m.edsoo.ru/00adbact



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

Konrporbras pabora Nel o teme
5 «{loBrOpeHre U yniyQrieHve 3HAHMI
OCHOBHBIX pa3liefioB Kypca 8 Kiacca» 20.09.2023
- 6 Knaccudurarmpst XuMimdeckix buomorera
PeaKiii TI0 PA3IMUYHBIM  [PH3HAKAM 20.09.2023 HOK
[lonstTHiEe O CKOPOCTHT XMMHAYECKOM
-7 peaxin . [ToHsiTHie 0 TOMOTEHHBIX U 700 2023- %&mﬂa
TCTCPOTCHHBIX PCAKINBIX o https.//m.edsoo.ru/00adbe
IlonsTHE O XMMHYECKOM -
paBHOBecu . DaKTOpBI , BIMSIOLIHE
8 Ha CKOPOCTb XUMHYECKOM peakimy 1 7 09,2023 Eﬁ]fm%
.09. TOIC
TIOTIOACHAC  XMMITHCCKOTO * | https://m.edsoo.ru/00adc2 -
JPABHOBECHS 8c
9 OKUCIMTETBHO  -BOCCTAHOBUTEITHHBIE buamorexa
oA 04.102023 | LOK
Teopust AMEeKTPONTATIHECKOM
10 miccorparmy . CWibHbIE U Cialble 0410 2023. %&mﬂa
FKIPATILL o https://m.edsoo.ru/00adcd
11 HonHble ypaBHEHHST peaKimit . —brtomorer .
11.10.2023 LIOK
XUMHYECKUE CBOWCTBA KHUCIIOT U
. OCHOBAaHUM B CBETE IPEICTARICHUN : Buomiorea
12 00 IEKTPOIUTHYECKOH 11.10.2023 LOK
JHCCOLIALIAN https.//m.edsoo.ru/00add3
XUMHYECKME CBOKCTBA COJIEU B
13 CBETE NpEICTABICHHH 00 %}?Kjﬂa
VIEKIPOIAIHICCKON  JIACCOLIAALAK 18.10.2023 —httpSmredsooToro0ads
14 [onsttie o rumponmse corei buomorera



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

18.10.2023 https.//m.edsoo.ru/00add9
15 O0001IIEHE U CUCTEMATH3ALIS buomorera
30 25102023 | OK
IpaxTrueckas padora Ne 1. '
' 16 «PellieHre IKCTIEPUMEHTATHHBIX : broraa
> 25.10.2023 LIOK
fiais https://m.edsoo.ru/00addb
Konrporbras pabora Ne2 ro Teme :
buamorexa
17 <«MeKTPOTUTUYECKAs TUCCOLIMALIHS . LIOK
Xvrieciaie peaiti B pactBopax > O | tpsiim edsonruiooadde
OO011125 XapaKTepUCTHKA TaIOTEeHOB . -
. buamorexa
18 XHAMUYECKME CBOMCTBA Ha TPUMEPE
08.11.2023 LIOK
o —https.//m edsoo r/00addf
XnopoBonopox . ConsHasi Kucrnora, :
. buamorexa
19 XUMHYECKUE CBOVCTBA , MIOTyUEHHE | 15119003 LIOK
TprMEHCHIC o https://m edsoo ri/00adel
INpaxTuyeckas padora Ne 2 o Teme
20 «[lomydenne CONAHOM KHUCIIOTHI, 1611203 %;{I/Ioma
WBYHeHIE €5 CBOMCTS » o https:.//m.edsoo.ru/00ade3
Bobramcriennss 1o ypaBHEHHsIM
. buamorexa
pal XUMHYECKUX PEaKIWi , ClId OIMH 13 29112003 LIOK
PEAreHTOB JiaH B M30bITKe o https://m.edsoo.ru/00ade4
2 OO011125 XapakTepUCTHKAa YIEMEHTOB _ buamorexa
VIA-pyrme1 22112023 | LIOK
AoTporHble  MOAM(MKALIAM  CEPBI.
, Haxoxxnenve cepel 1 e€ coenuuenni , Buomiorea
3 B IIpHpozie . XMMHUYECKUE CBOKCTBA 20.11.2023 LOK
oapel https:.//m.edsoo.ru/00ade6
24 CepoBonoport , CTpoeHHE buomorera



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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

(hMB3IYeCKUe W XMMUYECKHE CBOKCTBA 29.11.2023 https://m.edsoo.ru/00aded

Oxcunpl cepbl. CepHasi KHCIIOTA,
buamorexa

(bu3MYecKue 1 XUMHYECKUE

CBOMCTBA , [IPUMEHEHNE 06.12.2023 LOK

» TP https://m.edsoo.ru/00adea

XAMUYECKUE PEaKI|H , JISKAILUE B

OCHOBE MPOMBIIIIEHHOTO Croco0a

TIOMYYEHHST CEPHOU KHUCIIOTHI . Buaioresa,

XVMHUYECKOE 3arpsi3HEHNE 06.12.2023 LOK

cap 8a

BrmiciieHre  MaccoBOM IOMM BBIXOIA buomorera

TIPOZIYKTA PEaKLIN 13122023 —HOK

OO011125 XapakTeprCTHKAa YIEMEHTOB

VA-rpymmsi . Asor, ' buQmiorera

PacIpoOCTpaHeHe B TIPUPOJIE 13.12.2023 LIOK

(H3HMYeCKHe 1 XUMHYCCKHE CBOKCTBA —https//m edsno n/00adee |

Ammuak, ero (pr3HUecKue u

XUMHYECKUE CBOKCTBA , IOMydeHHE U 20122023 %&mﬂa

TIpAMEHEHHC o AEpS./7M. ed500.fu700adT0

INpaxTuueckas padora Ne 310 Teme

«lomyyenre amMMuaka , M3ydeHUe €ro bibmorea

CBOCIB » 20.12.2023 LIOK
https://m.edsoo.ru/00adf 1

AsotHast kucrnora, e€ gusrudecKkue 1 _ buomorexa

XUMHUYECKUE CBOMCTBA 27.12.2023 LOK

Hcrons3oBaHe  HUTPATOB U CONE

aMMOHMSI B Ka4eCTBE MHUHEPATHHBIX , BuOmorea

yoOpeHuit . XuMmdeckoe 27.12.2023 LOK

3arps3HCHAE OKPYKAIOIICH Cperbl https://m.edsoo.ru/00adf5 |



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf518

COCIMHCHIIMI  a30Ta

dochop. Oxern poctopa (V) u

R (hochopHas kucnora,, GH3UYECKUe U 10012024 %&mﬂa
' XUMHMECKUE CBOHCTBA , TIOMTyeHHE T https://m.edsoo.ru/00adf
Hcnone3oBanre  pocdaros B
KAMECTBE MMHEPATBHBIX  YIOOPEHMUIA . BuOmorea
A 3arpsisHeHNE NPUPOIHOI CpE/IbI 10.01.2024 | HOK
ocdaravm . https://m.edsoo.ru/00adfq
Vimepon , pacrpocTpaHeHie B
buamorexa
% TPUpOJIC , (PHBMYECKHE M XUMHYCSCKHE
CBOTCIE 17.01.2024 LIOK
https.//m.edsoo.ru/00adfd
Oxkcurpl yIieposa , ux (GH3HIecKie 1
XUMHUYECKUE CBOMCTBA . Buomiorera
¥ OKoJoruyecKue mpoQremsl , 17.01.2024 LOK
_ cesBaHHbie ¢ okcrzioM yoepoma (1V) https://m.edsoo.ru/00adfe
37 VronbHast KucioTa v e€ com buamorexa
24.01.2024 LIOK
INpaxTuueckas padora Ne 4 o Teme
. "TlomydeHue yIeKUCIoro rasa. : Bu@moria
3 KagecrBenHast peaxiyisi Ha KapOOHar - 24.01.2024 LIOK
mH" https://m.edsoo.ru/00ae0
[NepBoHaYQIbHBIE TIOHATHS 00
0 OPraHMYECKUX BEILECTBAX KaK O 21019024 %;{mma
COCIMHCHIBIX  YITICpoZa o NTpS//M.e0S00.T000aE0
40 Kpemunii 1 ero coeayHeHmst , buomiorera
31.01.2024 LIOK
4 INpaxTrueckas padora Ne 5. buamorexa
Pelienne sKkcepuMEHTAIBHBIX 33034 07.02.2024 LOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

o TeMe «BakHelme HeMETaUIbI U
HX COSMHEHNS »

Konrporbrast pabora Ne3 o Teme

«BaxHeilme HeMETAUIb U UX .| bdomoma TIOK

CoumHaE 07.02.2024 https.//m.edsoo.ru/00aelel

OO011as xapakTeprCTHKA

XUMUYECKUX VIEMEHTOB —

METaUIoB . MeTaiumyeckast CBs3b U Buaworaa 110K

METa/UIMYECKAs KPUCTALINYECKas 14.02.2024 - | https.//m.edsoo.ru/00ae103 .

peeTka . GU3MUEcKrue CBOMCTBA e

METATIOB

XHAMHUYECKME CBOMCTBA METALIOB . 10K

BHGKI]T)OXI/II‘\’/H/I“IGCIG/H/I A 14.02.2024 https://m.edsoo.ru/00ae115

HAIPSDKEHU  METAIOB

OO611Me crocoObl MOMydeHHs

MeTawioB . CiuiaBbl . BerucieHus 1o

YPABHEHWSIM  XMMHUYECKUX PEaKLUM | 102,204 EH@MOI% LOK d

€CII O[MH M3 PEAreHTOB COIEPYKUT e 16 I ,

Ve

[TonsTiie 0 KOppPO3UKM METAIOB buomorera  1IOK

21.02.2024 https://m.edsoo.ru/00ael27

buomorera  1IOK

HHenobie. Meraws! 28.02.2024 - | https.//m.edsoo.ru/00ael4h .

OxcuIbl Y TUIPOKCUIIBI HAaTpust U buomoreka  LIOK

KU 28.02.2024 . | —HHpsHrr-edsoo-rurotaetdl)

[Ienoyno3emMenbHbBIE METALIBI - buomoreka  LIOK

Kbl M MarHui 06.03.2024 . | —HtpsHr-edsooru/00ael5e— |

Baxuelimme coemHeHNsT KaIbLMS

buomoreka  LIOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

06.03.2024 https.//m.edsoo.ru/00ael5
O000LIIEHE U CUCTEMATH3ALIS
30 13.03.2024
JKéctrocTh BOIBI U CIOCOOBI €6 ' buomorera
YCTpaHeHys 13032024 | LOK
IpaxTuueckas padora Ne 6 ro Teme
"YKécrrocTh BOIBI U METONBI €6 : buamorera
s " 20032024 | HOK
YeTpaE https://m.edsoo.ru/00aela
Aoz briamoca
20.03.2024 LIOK
AmGoTepHBIe CBOWCTBA OKCHJIA U buomiorera
THTPOKCHTIA 27032024 | HOK
Kereo buomorera
27.03.2024 HOK
OkcuIpl , TUIIPOKCUIIBI M COMU JKeriesa buamorexa
() u sxenesa (111) 10.04.2024 |—HOk
O00011IEHE U CUCTEMATH3ALIS
Fn 10.04.2024
IpaxTrueckas pabora Ne 7.
Perienvie skcriepuMeHTaTBHBIX 33784 . BoToea
10 TeMe «BaxHelme MeTauibl U UX 17.04.2024 LOK
COCTMHEHMSL » https://m.edsoo.ru/00ae3d |
Bbramcriennss 1o ypaBHEHUsIM
XUMHYECKUX PEaKIWi , eClId OIMH 13
pEareHToB JIaH B U30bITKE W -,
COIIEPKUT TIpuMecH . BbramcreHus 17.04.2024 LOK _
MACCOBO#H JIONM BBIXOJA MPOIYKTA https://m.edsoo.ru/00ael7
50

peaym



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

O000ILIIEHME U CUCTEMATV3ALIA

MME

52550 24.04.2024
Konrporbras pabora Ned ro Teme
&2 «BaxHeime MeTauibl U UX
COCTMHEHMST » 24.04.2024
: Beriectsa u Marepuaibl B
63
TIOBCE/IHEBHOM JKIBHU UeJIOBEKA 15.05.2024
XAMHUUECKOE 3arpsi3HEHHE
4
' OKDYKAFOLLIEH  Cpelbl 15.05.2024
Pormbs xvmyn B pertieHnn
b
' SKOJIOTMYECKHX TIPOGIIEM 22.05.2024
PesepBubiit ypok. O0oOmeHne u
&6
. CHCTEM 5 N 22.05.2024
PesepBubiit ypok. O0oOiieHue u
74
. CHCTOM 3 o 29.05.2024
PesepBubiit ypok. O0oOmeHne u
- CHCTEMATV3ALMS  3HAHMIA 29.05.2024
OBIIEE KOJIMYECTBO YACOB TIO 03




YYEBHO -METOIMYECKOE OBECIIEYEHUE
OBPASOBATEJIBHOIO  TTPOLECCA
OBBATE/IBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

® Xumust , 8 wiacc / ['adpuersia O.C., Octpoymo LI, Criamop C.A.,
AxiionepHoe 001iecTBo «B3narensctBo  «l Ipocsertienre »

® Xumust , 9 wiace / 'adpuensia O.C., OctpoymoB LI, Criamop C.A.,
AxiionepHoe 001iecTBo «B3narensctBo  «l Ipocsertierre »

TaOmrie! : [leprionuyeckas crctemMa XuMudeckux aneMeHtoB [[. M.
Menneneesa , TabNHIa PaCTBOPUMOCT , HMEKTPOXUMUYECKUN  Psifl. HAIPSDKEHUS

MCTAITIOB

METOIMYECKME MATEPUAJIbI UIS1 YUYUTEISA

Ia6puens O. C., Bocrkoooiavkosa  H. I, SAmyxoea  A. B. Hactonenas
KHUTa yaurenst . Xumust . 8 k1.: Metomuueckoe  miocodwe . - M.: [lpoda,
2021.

2. T'abpuensa O. C., SmykoBa A. B. Terpamp uist 1abopartopHbIX
OMBITOB ¥ TIpakTieckux pador . 8 k1. K yuebrnky O. C. ['abpuersiHa
«Xummst. 8 kimace». M.: Jlpoda, 2022.

3. I'abpuers , O. C. Metomuueckoe  tiocoome K yueonnky O. C.
IaopuensHa  «Xuvust ». 8 kimace / O. C. I'adpuers . — M. : lpoda,,
2021. — 1009.

4. T'abpuersH , O. C. Metomuueckoe niocooue k yueOHuky O. C.
IaopuensHa  «Xuvust ». 9 kiace / O. C. I'adpuers . — M. : lpoda,,
2021. — 108.

5. Xumuist : TexHortormdeckrie  kaprbl K yueOHuky O. C. I'aOpuernsina



«Xumus . 8 kiiace » ; Metommyeckoe  nocodue / J1. Y. Acanosa . — M. :
Jpoa , 2020

6. Xumust : TexHonorrdeckrie  Kapthl K yueOrnky O. C. ['aOpuersiHa
«Xumus . 9 kiace » ; Metormueckoe  nocodue / J1. Y. Acanosa . — M. :
Jpoca , 2018

7. Xvmwst . 8 x1.: KoHTpOrbHBIE 1 TIPOBEpOdHBIE  paboThl K yaeOHHKY O.

C. I'abpuensHa  «Xumust . 8»/ O. C. T'abpuersie |, [1. H. bepeskun , A. A.
Vimaxosa u ap. - M.: [Ipoda, 2022. nanHbie

IIM®POBBIE OBPASOBATE/IBHBIE  PECYPCbl U PECYPCbI CETU
MHTEPHET

https.//educont.ru/utm_source=dljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https./AMww.yaklass.ru/



