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HOACHUTEJBHAA 3AIIMCKA

PaGouass mporpamma mno XMMHUU Ha YpPOBHE CpEIHEro oOIero ooOpa3oBaHMs
paspabotana Ha ocHoBe DexpepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpa3zoBanun B Poccuiickoii ®enepanum», TpeOOBaHUN K pe3ynbTaTaM OCBOCHUS
dbenepanbHOil 00pa3oBaTeNbHOM MporpaMMbl cpenHero ob6mero oo6pazoBanus(P@OII
COQO), mnpencraBiaeHHblx B DegepalibHOM TrOCYJapCTBEHHOM 00pa30BaTEeIbHOM
craugapte COO, ¢ yuérom KoHuenmuu npenogaBaHus ydeOHoro npeamera «XuMus» B
oOpa3oBaTenbHBIX Opranuzauusx Poccuiickoit ®Denepanuu, peann3yromUX OCHOBHbBIE
oOpa3oBaTeibHble NPOrpaMMbl, M OCHOBHBIX TNOJOKEHUH «CTpaTeruu pa3BUTHUS
BocnuTanusi B Poccuiickoit ®enepanuu Ha nepuon no 2025 roma» (Pacmopsixenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

XUMHUS HAa YpOBHE YIIyOJEHHOrO M3yYEHHMs] 3aHHMAeT BaXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4yHOro oOpaszoBanus ydammxcsa 10—11 kmaccoB. M3yuenue mpenmera,
peanu3yemMoe B ycIOBUAX IU(PPEepeHIIMPOBAHHOTO, NPOGUILHOTO O0y4EeHHUS, TPU3BAHO
oOecrieuuTh 0011€00pa30BATENBbHYI0O U OOHIEKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOUMYIO ISl afanTali UX K OBICTPO MEHSIOUIMMCS YCIOBUSM KU3HU B
CollMyMe, a TaKkKe JUIsl MPOJOKEHUsST O0ydeHHs B OpraHU3alMsaX MPOQPECCHOHATBHOIO
0o0pa3oBaHus, B KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 TPUOPUTETHBIX JUCIUIUINH.

B mporpamme mo XxMMuM Ha3Hau€HHE MpeaMeTa «XUMHs» MOIy4aeT MOJAPOOHYIO
WHTEPIIPETAIMIO B COOTBETCTBUM ¢ OCHOBomoaratomumu nosnoxenusimu @I'OC COO o
B3aMMOOOYCIIOBICHHOCTHU IIeJIel, COAepKaHus, pe3yabTaToB OOy4YeHHs] U TpeOOBaHUM K
YPOBHIO MOJITOTOBKHU BBIMTYCKHUKOB.
CBUIETETECTBOMTOMYSIBISIIOTCSACIEAYIOIIUEBBITOTHIEMBICTIPOTPAMMONUTTOXUM U () YHKIT
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e HMHQOPMAIMOHHO-METOAMYECKAsl,  peaiu3alus  KOTopoil  oOecreunBaet
HOJy4YeHHE MPEICTaBICHUS O 1IeJIsAX, COJlepKaHuM, oOLIeil cTpaternu o0y4deHus,
BOCIIUTAHUS U PAa3BUTHS OOYy4aIOUIUXCA CPEACTBAMHU IpPEIMETa, U3y4yaeMoro B
paMKax KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-IUIAHUPYIOIIAsA, KOTOpas MpPeayCMATPUBAECT OIPEACIICHUE:
IOPUHIUIIOB CTPYKTYPUPOBAaHUS U IMOCIEIOBAaTEIbHOCTH M3Y4YEHHs] Y4eOHOro
MaTepHaia, KOJIMYECTBEHHbBIX U KAYECTBEHHBIX €r0 XapaKTepUCTHUK; MTOAX0A0B K
(GOpMUpPOBAaHUIO  COAEPKATEIBHOW  OCHOBBI ~ KOHTPOJIE U OLCHKHU
00pa30BaTeIbHBIX JOCTH)KEHUN 00YYarOMIMXCS B paMKax UTOIOBOM aTTeCTalluU
B (hopMe €AMHOT0 TOCYJaPCTBEHHOTO IK3aMEHA [0 XUMHH.

[Iporpamma a1 yriyOJa€HHOrO U3y4eHUsS] XUMUHU:

e YCTaHABIMBAaE€T WHBAPUAHTHOE MPEIMETHOE COJEpkKaHUe, 00s3aTeNnbHOE s
M3Yy4YEHHUS B paMKaxX OTIEIbHBIX MpOoQUieH, NpeaycMaTpuBaeT pacipeaesieHue U
CTPYKTYPHUpOBaHHE €ro MO  KjaccaM, OCHOBHBIM  COZEpP’KaTeIbHbIM
JUHUAM/pa3aenaM Kypca;



e a€T TPUMEPHOE pacHpeliesieHHe Y4eOHOro BpPEMEHHU, PEKOMEHAYEMOIo s
M3YUYCHUSI OTJICTbHBIX TEM;

e TMpeasiaraeT NPUMEPHYIO MOCIEI0BATEILHOCTh U3YUCHHsI YIEOHOTrO MaTepuaia ¢
y4€TOM JIOTUKU TIOCTPOEHHUSI Kypca, BHYTPHUIIPEAMETHBIX U MEXKIPEIMETHBIX
CBSA3€EH;

e Ma€T METOAUYECKYI0 MHTEPNPETAIUIO IeJied M 3a7ad WM3y4YeHHs MpeaMeTa Ha
yrayoJIEHHOM YPOBHE € YU€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero  oOmero  oOpa3oBaHUs,  COAEPKATEIbHOM  XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOM 00pa3oBaTEIbLHON MPOTpaMMBbl
cpeaHero oduiero oopa3oBaHus (JIMUHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX ),
a TaKkke C Y4Y4ETOM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATENIbHBIX JEHCTBUI
00ydJaroIerocs o OCBOCHUIO COJICPKAHUS MPEIMETA.

I[To BceM Ha3BaHHBIM TMO3HUIMSAM B TIpOorpaMMe [0 XUMHUHM TIPEAYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOYYEHHUEM XMMUM Ha YPOBHE OCHOBHOTO 001Iero oopazoBaHus. 3a
npeaeiaMu  yCTAaHOBJICHHOW MPOrpaMMOM MO XWMHH 00s3aTelbHON (MHBapUAHTHOMN)
COCTABJISIONICH COJEep)KaHUsl y4eOHOro mpeaMera «XHUMHs» OCTaéTCs BO3MOXKHOCTH
BbIOOpa €ro BapUAaTUBHOW COCTAaBISIONICH, KOTOpas [OJDKHA OIpEAENsIThbCs B
COOTBETCTBHHM C HAIPaBJICHUEM KOHKPETHOTO Mpoduiis 00yyeHusl.

B cootBeTcTBUU ¢ KOHUENTyanbHbIMU MoJsiokeHUsIMU PI'OC COO o Ha3zHaueHUU
npeIMeToB 0a30BOTO W yriayOJnEHHOTO ypoBHeW B cucteme auddepeHIImpoBaHHOTO
oOy4eHHsI Ha YPOBHE CpEHEro OOIIero oOpa3oBaHUs XUMHUS Ha YPOBHE YIIIyOJIIEHHOTO
U3YUYEHUs HAIpPaBICH HA peaju3alyi0 IMPEEeMCTBEHHOCTH C TOCIEIYIOIINM 3TarioM
MOJIYYeHUS] XUMUYECKOTO 00pa30oBaHus B paMKax M3y4YEHUS CHEIHAIbHBIX €CTeCTBEHHO-
HAy4YHBIX M XUMHUYECKMX JHCIUIUIMH B By3aX M OpraHHU3alUaX CpPEIHETrO
npodeccroHaapHOr0 00pa3oBaHMs. B 3TOM CBA3M H3yueHHE TMpeaMeTa «XHUMUS»
OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha PACIIMPEHHE U YIIIYyOJIeHUE TECOPETHUYECKOU M
MPAKTUYECKON TOATOTOBKM OOYYalOIMUXCSA, BBIOPABIIUX OMNPEACIEHHBIH TPOdUIIb
oOydeHHsl, B TOM YHCJI€ C TEPCIEKTHBON MOCIEAYIONIETO MOMYyYSHHUS] XUMUYECKOTO
o0pa3oBaHUs B OpraHU3aIUAX MPOQPEecCHOHAIBHOTO oOpa3zoBanus. Hapsgy ¢ atum, B
ceere TpeboBanniit ®I'OC COO k mmaHupyeMbIM pe3yibTaTaM OCBOCHHS (efeparbHON
oOpa3oBaTeIbHOM TPOTPAMMBI CPETHEro OOIIero 0o0pa3oBaHUS H3y4YEHHUE MpeaMeTa
«XUMUS» OPUEHTUPOBAHO TAaKKE€ HA pEIIeHUE 3ajlad BOCHUTAHUS U COLUAIBHOTO
pa3BUTHs OOyYarOMMUXCsA, Ha (POPMUPOBAHUE y HHUX OOIICUHTEIUICKTYaJIbHBIX YMEHHH,
YMEHHUM palMOHAIM3AIMA YYECOHOTO Tpyaa M OO0OOIIEHHBIX CITOCOOOB JCATEIHLHOCTH,
MMEIOIIUX MEXAUCIUIITMHAPHBIN, HAJIPEAMETHBIN XapaKTep.

CocraBisitoniuMu  npeaMeTa  «XHUMHUS» Ha YpPOBHE YIUIYOJIEHHOrO H3YyYECHUS
SABJISIIOTCS YTIYOJIE€HHBIE KypCchl — «Opranuyeckas xumus» U «O01as 1 Heopranmdeckas
xumus». llpu omnpeneneHun MNOAXOM0B K OTOOPY U CTPYKTYPHOM OpraHu3aiuu



COJIEp’KaHUsI ITUX KypCOB B MpOrpaMMe MO XHMHU 32 OCHOBY MPHUHSTHI MOJOKEHUS
OI'OC COO o paznanuusx 6a30BOro v yriry0iaEHHOro ypoBHEW U3yUeHHUs MpeAMETa.

OcHoBy cogepxaHust KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpPraHWYeCKasi XHMHUS» COCTABIIAET COBOKYITHOCTh MPEIMETHBIX 3HAHUM W YMEHUH,
OTHOCSIIIUXCSI K 0a30BOMY YPOBHIO MU3yYEHUS MpeaMeTa. JTa CUCTEMA 3HAHUU MOJydaeT
ONpeIeIEHHOE TEOPETUUYECKOE JOMOJHEHUE, TO3BOJIAIOIIEE OCO3HAHHO OCBOUTH
CYLIECTBEHHO OoyblIMi 00BbEM (hakTONMOrHMUEecKoro marepuana. Tak, Ha yriayonéHHOM
YPOBHE H3Yy4YEHUs NIpeaMeTa oOecredyeHa BO3MOKHOCTh 3HAUUTEIBHOTO YBEJIUYEHUS
00bEMa 3HAHMI O XUMHUYECKHX DJIEMEHTaX W CBOWCTBAX UX COCIWHEHUN HAa OCHOBE
paciMpeHus u yriyOaeHus MpeCTaBIeHU O CTPOCHNUHN BEIECTBA, XUMUYIECKOW CBSI3U U
3aKOHOMEPHOCTSIX ~TMPOTEKAHHWS pEaKIMii, pacCMaTpUBaeMbIX C TOYKH 3pPCHHUS
XUMHAYECKON KWHETHUKH W TEPMOJAMHAMHUKHU. M3ydyeHne MNepHoANYecKoro 3aKOoHa H
[leproarueckoil CHCTEMBI XHMUYECKHUX DJEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXaHMYECKHX TIPEJCTABJICHUSAX O CTPOCHUHM aromMa. XHUMHUYEeCKas CBS3b
OOBSICHSIETCSI C TOYKM 3PCHHUS DHEPreTHUECKUX HM3MEHEHHMH Tpu e€ o0pa3oBaHUU U
pa3pylleHnr, a TaKkKe ¢ TOUYKH 3PEHUS MEXaHU3MOB e€ oOpa3oBaHus. M3yueHue THUIIOB
peakuuii nomnosiHAeTcs (GOPMHUPOBAHUEM TPEJCTABICHUN 00 3IIEKTPOXUMHYECKUX
npoleccax M 3JIEKTPOJU3e paciljlaBOB M PAcTBOPOB BelIecTB. B Kypce opraHuyeckon
XUMHH TP PACCMOTPEHUHU PEAKIIMOHHON CIIOCOOHOCTU COEIUHEHUN yaenseTcs ocoboe
BHUMaHHE BOmpocaM 00 JIIEKTPOHHBIX 3¢ @deKxTax, 0 B3aUMHOM BIMSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PEeaKIui.

Oco0oe 3HaueHHEe MMEET TO, YTO Ha COJEpP)KAHHE KYPCOB XMMHH YriayOI&HHOTO
YPOBHSI M3y4Y€HHUs [JIsl KIACCOB ompenenc¢HHoro mnpoduis (TIaBHBIM 00pa3oM Ha HUX
CTPYKTYpY ¥ XapakTep JOIMOJHEHUN K 00IIel cucTeMe MPeIMETHBIX 3HaAHUN) OKa3bIBAIOT
BJIIMSTHUE CMEXHbIE MpPEIMEThl. Tak, HallpuMep, B COACPKAHUU MpEeaMeTa IJisi KIacCoB
XUMHUKO-(PU3HIECKOro MpoQuiisi 00yblIoe 3HAYCHHE OyIyT UMETh JIEMEHTHI Y4eOHOTO
MaTepuaia mo oduieit xumuu. [Ipu u3ydeHun npeamera B JaHHOM Ciydae akLEHT Oyner
c/eflaH Ha OOLIHOCTh METOOB IMO3HAHMs, OOIIHOCTh 3aKOHOB M TEOpUN B XMMHUU U B
¢u3nKe: aTOMHO-MOJIEKYJIsipHas Teopus (MOJIEKYJspHas Teopusl B (DU3MKE), 3aKOHBI
COXpaHEHUS MacChl U YHEPTUHU, 3aKOHBI TEPMOJAMHAMUKH, JIEKTPOJIN3a, IPEICTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.

B To ke Bpems B coiep)KaHUM MpeAMeTa ISl KIacCOB XUMHUKO-OMOJIOTHYECKOTO
npoduiast OoJbIINK YAENbHBIN Bec OyneT MMeTh opraHudeckas xumus. B aTom ciyuae
MPEIOCTABIISAETCS BO3MOXHOCTD JIJIs1 00Jjiee 00CTOSATEIBHOIO PACCMOTPEHUSI XUMHUYECKON
OpraHM3alluy KIETKH KaK OMOJIOTMYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOIAT, K
npuMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTHI, KakK JIMOUABI, OEJIKH, YIJIEBOIBI,
HYKJICMHOBBIE KHCIOTHI H apyrue. [Ipm sToM 3HaHHMS O cOCTaBeé W CBOWMCTBax
NpeICTaBUTENEC OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB CIY)KAaT OCHOBOM st
W3YYEHUs CYIIHOCTU MPOIECCOB (POTOCHHTE3A, TBIXaHUS, TUIIIEBAPEHUSI.



B mmane ¢QopmupoBaHMST OCHOB  HAy4yHOIO  MHPOBO33PEHHUS, OCBOEHUS
OOIlleHAYYHBIX METOJOB TO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYUYHBIX
3HAHMM W3y4yeHue mnpenMera «XUMHUS» Ha YriayOJEHHOM YPOBHE OCHOBAaHO Ha
MEKIIPEIMETHBIX CBA3SAX C YUCOHBIMH MpPEAMETAMU, BXOASIIUMU B COCTAB MPEAMETHBIX
obnacteit «EcTecTBeHHO-HayuHble TpeAMEThI», «MaTtemaTuka W HHPOpPMATHKa» U
«PyCCKUH A3BIK U JIUTEPATYPAY.

[Ipu u3ydyeHun yueOHOTO npeaMeTa « XUMUs» Ha yriayOJIEHHOM YpPOBHE TaKXke, Kak
Ha ypOBHE OCHOBHOT'O M CPEIHEro o0Iiero oopazoBanus (Ha 0a30BOM ypOBHE), 3ajaueit
NEPBOCTENIEHHOW 3HAYUMOCTH SIBJISIETCS (OPMHUPOBAaHUE OCHOB HAyKU XHUMHUHU Kak
00JJaCTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHUYECKOW AESTEIbHOCTH 4YeJIOBEeKa H
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KyNIbTyphl. PemieHue 3Toi 3amauu Ha yriyOoJI€HHOM
YPOBHE U3Y4YE€HUS NMPEIMETA MPEANOIaracT peain3alnio TAKUX LEeIed, KakK:

e (QopmupoBaHue  MOpeACTaBICHUN: O  MaTepuUaJbHOM  €IMHCTBE  MHpA,
3aKOHOMEPHOCTSAX W TMO3HABAEMOCTH SIBJICHUN MPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ BeIylllel poJii B 0OECIEUEHUH YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEHICHUH MPOOJIEM HKOJIOTMYECKOM, IHEPreTHYeCKOn
U THIIEeBOM O€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3aHUM HOBBIX
MaTEpHUaJIOB, HOBBIX HCTOYHUKOB HHEPrUHM, B OOECHEUYEHHH PALMOHAIBLHOTO
IPUPOJIOIIONIH30BaHUSA, B (DOPMUPOBAHMM MHPOBO33PEHUS U OOIIEH KYIbTYpHI
YelloBeKa, a TaKXe SKOJOTWYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CpeJIE;

e OCBOCHHME CHUCTEMbl 3HAHHMU, JICKAIMX B OCHOBE XMMHUYECKOM COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa: PyHIaMEHTAIbHBIX MMOHATUNA, 3aKOHOB U
TEOPHUIl XUMUH, COBPEMEHHBIX MIPEACTABICHUIN O CTPOCHUM BEIIECTBA HA Pa3HBIX
YPOBHSIX — aTOMHOM, HOHHO-MOJEKYJSPHOM,  HAAMOJEKYJISIPHOM, O
TEPMOJUHAMHUYECKAX W  KUHETHYECKUX  3aKOHOMEPHOCTAX  IPOTEKAHUs
XUMHYECKHX PEaKLUN, 0 XMMHUYECKOM PaBHOBECHM, PACTBOPAX U JIHMCIEPCHBIX
cucreMax, 00 00X HAYYHBIX IPUHIMIIAX XUMUYECKOTO IPOU3BOJICTRA;

e (QopmupoBaHre y 00ydYaIOIMUXCS OCO3HAHHOTO MOHUMAHHWSA BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMUYECKUX 3HAHUH I OOBACHEHMS KIIOUYEBBIX WJEH U mMpodiieM
COBPEMEHHON XUMHH, AJisl OOBSICHEHUS U TPOTHO3UPOBAHMUS SIBIICHUHN, UMEIOIITUX
€CTECTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOTO PEIICHUs MPOOJIeM, CBSI3aHHBIX C
XUMHEH, NPOTHO3UPOBAHMS, AHAIM3Aa W OLEHKM C IMO3UMLIHUN SKOJOTHYECKOU
0e30MacHOCTH TOCHIECTBUNA OBITOBOM W TPOW3BOJCTBEHHOW MESITEIHHOCTH
YEJIOBEKAa, CBA3aHHOM C XHWMHUYECKHMM MPOU3BOJCTBOM, MCIIOJIb30BAHUEM U
nepepaboTKO BEIIECTB;

e yruyOJeHue NMPEeJCTAaBICHUN O HAYYHBIX METOJaX MO3HAHUs, HEOOXOIUMBIX JJIs
MpUOOPETEHHUS] YMEHUW OPHUEHTUPOBATHLCS B MHUPE BEIIECTB U OOBSCHEHUS



XUMUYECKUX SIBJICHUW, HUMEIONIUX MECTO B MPHUPOJE, B MPaKTHUECKOU
JEeSATENbHOCTU U TOBCEAHEBHOM JKU3HU.
B miane peanuzanuu mepBOOYEPENHBIX BOCTIHUTATENBHBIX M PAa3BUBAOIMINX (YHKIUN
LEJIOCTHOM CHUCTEMBI CpeAHero ooimero oOpa3oBaHUsA MNpU HM3YYEHUH NIpeIMeTa
«XUMHS» HA YIIIYOJIEHHOM YPOBHE OCOOYIO aKTyaJlbHOCTh MPUOOPETAIOT TaKUE LEIU U
3a/layy, KakK:

e BOCHUTaHUE YOECXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUN MPHUPOJIBI, YBAXKCHUS K
poLEcCy TBOPYECTBA B 00JACTH TEOPETUUYECKUX M MPHUKIATHBIX UCCIEI0BAHUM
B XMUMHH, (OPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAalMM K OOYYEHMIO U T[IO3HAHMIO, CIOCOOHOCTEH K
CAaMOKOHTPOJII0O U CaMOBOCIHUTAHHIO HAa OCHOBE YCBOEHHUS OOIIEYETOBEYECKUX
LICHHOCTEH;

e pa3BUTHE I[I03HABATEIbHBIX MHTEPECOB, HMHTCIUICKTYaJIbHBIX M TBOPYECKUX
criocoOHOCTeH 00ydaronuxcs, GOPMUPOBAHKUE Y HUX CO3HATEIILHOTO OTHOIIICHHS
K caM000pa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCIEIIHOM
npodeccuoHaIbHOM W OOIIECTBEHHOW  JIESITENIbHOCTH, OTBETCTBEHHOTO
OTHOIIEHHS K CBOEMY 37]0POBBIO M MOTPEOHOCTH B 3I0pPOBOM 00pase >KU3HH;

e (QopmMupoBaHHe yMEHUN U HABBIKOB PA3yMHOT'O MPUPOIONOIBL30BAHMS, PA3BUTHE
AKOJIOTHYECKON KYJIBTYpbl, MPHOOpPETEHUE ONbITa OOIIECTBEHHO-TIOIE3HOM
AKOJIOTUYECKOU 1eITeTbHOCTH.

OO6miee 4YKMCIO YacoB, MPEIYCMOTPEHHBIX MJii HM3YYCHUS XUMHUHU Ha YIUIYOJICHHOM
YpOBHE CpeaHero oo1iero oopazosanusi, cocrtarisieT 204 gacos: B 10 kmacce — 102 yaca
(3 yaca B Hezento), B 11 kitacce — 102 ygaca (3 yaca B Hezelno).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HaUYeHHWE  OPraHUYECKOW  XMMMHM, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYeCKUX COCAWHEHUSX. Tumbl THOpPUAM3ALMM aATOMHBIX opOuTaei
yraepoaa. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM CBsi3U (OOMEHHBIN U JIOHOPHO-
aKIenTopHbIi). TUIMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJibl pPa3IHMYHBIX BHUAOB: pa3BEPHYTass, COKpall€HHA,
ckenetHas. M3omepus. Buapl u3oMepHu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHble YP(DHEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHoM rpymme. ['omosnorusa. 'omonornyeckue psasl. CuctemaTuyeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBHanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
O3HAKOMJICHME ¢ oOpa3llaMyd OpPraHMYECKHX BEIIECTB W MaTephallaMd Ha HX
OCHOBE, OIIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbl. ['omonorudeckuii psij ankaHoB, obmiasi (opmylia, HOMEHKIaTypa U
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTasiedl yriepoja, o-cBsizh. DuU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMUYECKHE CBOWCTBA QJIKAHOB: pEAKIIMU 3aMEIICHUS, HW30MEPU3ALUU,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MPUMEHEHHE IIUKJIOATIKAHOB.

Ankensl. ['omoniorudueckuil psja aakeHoB, oOmias (Gopmyiia, HOMEHKJIATYpA.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- W m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM TMPUCOCIUHEHUS, 3aMCIICHHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Anxanuensl. Kinaccudukanus ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
KymynuposaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuit psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TpUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIINX KOHLEBYIO
TPOHHYIO CBsI3b. KauecTBeHHBIC peakiiui Ha TPOMHYIO CBsi3b. CITOCOOBI MOTyUeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJbl OcH30i1a. DU3MYECKHE CBOMCTBA apeHOB. XUMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oensona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUM 3aMECTHTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aJIKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrocoObl MOTy4eHUS U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHbIE ra3bl. HedTh U €€ mpoucxoxiaeHue.
KamenHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepabOTKU HEPTHU, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eHeTndeckas CBsI3b MEXKY PA3IMUHBIMU KJIACCAMU YTIIE€BOIOPOAOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOJAHBIX YIVIEBOAOPOJIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOTeHNpPOU3BOAHBIE BOJHOTO U CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEpUMEHTAIbHBIE METOJIbl HW3YUYEHMsI BEIIECTB W HX IPEBpaIlCHUN:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurBaHUE OpOMHON WU
MOJHON BOJIbI, pacTBOpa IE€pMaHraHaTa KaJiks, B3aMMOJICMCTBHE aleTHICHA C
aMMHMA4HBIM pacTBopoM okcuaa cepebpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yrjiepoja M BOJOpPOJAa B OPraHMYECKUX BEIIECTBAaX, IOJYYEHUE OTUJICHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKoMmyieHHE C¢ KosuiekiusmMu «Hedtb» u «Yromby,
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U rajlOreHIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
METaHoJa H JTaHojia). ['oMosoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MpeaelbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJICMCTBUE C  OPraHUYECKMMHM W  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTBeHHas peakuus Ha OJHOATOMHbBIE CIUPTHL. JIEHCTBUE 3TaHOIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWMCTBA: PEAKLIUH 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cnupthl. [lpencraBieHue o MexaHuU3ME peaklMil HYKICOPUIBHOIO 3aMeEIICHUS.
HelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMOMYyYEHUS] U TPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH3oapHOTO sinpa. Pusnueckue cBoicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl nosrydyeHnus u npumeHenue ¢penona. Genonpopmansaeruanas cMoia.

KapOoHumnbHble cOeAMHEHUS — AJIbACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJbJETMIOB W  KETOHOB:  PEaKIUHU
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi dTepuduKaIuu, PeaKIUh C Y4YacTUEM YIJIEBOJIOPOJHOrO pajuKaa.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBuTenu BhICIINX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, MNAJIbBMUTHUHOBAS, OJICUHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMeHKIarypa. du3nyeckue M XUMHUUYECKUE CBOMCTBA: THAPOJHU3 B KUCION H
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HEMpEeAEIbHBIX KUPHBIX KUCTOT. JKUpBI B IPUPO/IE.

MpbL14 KaK CONU BBICIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JACHCTBHE.

OO6mast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne30kcupuoo3a. Ou3nueckue CBOMCTBA M HAXOXICHHE B mpupoje. DOTOCHHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
Ipynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHUEe TIIOKO3BI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
JakTo3a. BoccTaHaBnMBarmMMe U HEBOCCTAHABIMBAIOIINE Ircaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmenenue. [lomucaxapuapl: kpaxmail,
JIMKOTEH MW 1ewtojo3a. CTpoeHue MakpOMOJIEKYJ KpaxMalia, TJIMKOTE€Ha |
HEJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOMCTBAa Kpaxmalia: TMAPOJIN3, KAUECTBEHHAs pPEaklus C HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD Pa3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAHOJIA C HATPUEM,
OKHCJICHUE HTUJIOBOIO CIIMPTA B aJbJErMJ HA PACKaJIEHHOM MEIHOU IIPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTA JAUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C TUIPOKCHUIIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM meau(ll), B3aumoneiictBue
Kpaxmaja ¢ HOJOM, pelleHHuEe IKCIEPUMEHTANIbHBIX 3aja4y 1mo teMaMm «ChupThl U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUuecKue W apOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne monekys, obuias Gopmyina, U30Mepusi, HOMEHKIaTypa U (Qu3nyecKue
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelNCcTaBUTENh AaMUHOB apoMaruyeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOEH30I1A.

AmunokucnoTsl. HoMenkmnarypa u usomepus. OTaenbHble MPEACTaBUTENN Ol
AMUHOKHUCJIOT: TIWUWH, alaHuH. Ousnyeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUM, peaklusl TOJUKOHJCHCAIUA, O0pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYpaIlus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HX MpEBpaAlICHUN:
pacTBopeHHEe OENKOB B BOJE, JAeHATypalusi OEJIKOB IMPU HarpeBaHHUM, LIBETHHIE
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMyYeckue  coeauHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUIN.

BricokomoJieKkyJIIpHbIE COeIMHEH .

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHI, CPEAHSS MOJICKYIIIpHast



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TIOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, TMOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MIPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OHopasiiaraeMble TOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHOH (OpMyNbl OpPraHUYECKOro COEIUWHEHHUS II0
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpMYIIbI
OpPraHMYeCcKOr0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB HIIM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMUMUHU B
10 xnacce ocCylIeCTBISIETCS 4Yepe3 MCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYYHBINA (aKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHHeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (YM3MUYECKUE BEJIMYUHBI, €IUHUIBI HU3MEPEHUS], CKOPOCTb, JHEPrus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



doTocuHTe3, IBIXaHWE, OCNKH, YIIEBOABI, JKUPBI, HYKIEHHOBBIE KHCIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

TexHomorusi: MHUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIC opOouTanu. Kinaccudukarus XuMHUIeCKUX JIEMEHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue 3IEKTPOHOB IO ATOMHBIM — OpPOMTAJISIM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsA3b NepuoguyYecKoro 3akoHa u llepumogmyeckoil cUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXKHBIX BELIECTB MO TpyllnaM U IepuojaM. 3JHauYCHHE
nepuoanyeckoro 3akona /[[.M1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPrUsl U JyiKHa cBsI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOW cBsA3U. KparHele cBs3u. BonoponHas CBA3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO MUOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAJITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHable pacTBOphl. [IpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHMS] MAaCChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumblie U HeoOpaTUMbIE peaKIuu. XUMUYEeCKoe paBHOBecue. KoHcTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutnyeckas aucconuaius. CuiibHbIE W ClaOble AICKTPOJHUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peakuu
MOHHOTO OOMEHa.

OKHMCIHUTENIBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCIIEHUS.
Okucnutenb M BOCCTaHOBUTENb. I[Ipomecchl OKHUCIEHHST U BOCCTAHOBIICHUSI.
Baxxneiime OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUEe TMepoKcHaa BOAOpOAAa B MPUCYTCTBUU KaTaau3aTopa, MOJAEIH
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKInii HOHHOTO 0OMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuoguueckoll cucremMe XUMHAYECKHUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bonopoxa. ITlonyuenue, pusnmyeckue M XMUMHUYECKHUE CBOMCTBA: PEAKIMHU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lNanorensl. HaxoxaeHnue B mpupone, COCOObI MOTyYeHHs, PU3HUYECKUE U
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BajkHeHIne KUCIOpOIACOIepKaIIue
coeIMHEHus rajgoreHoB. JlabopaTopHbie U MPOMBIILICHHbIE CIIOCOOBI MOIYUYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kkuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBL.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcCoOEHHOCTH CBOMCTB
CEepHOM KUCIOTHL. IIpuMenenue cepsl U €€ COeIMHEHUN.

Azor. Haxoxaenue B mpupoAe, CIOCOObl MONY4YEHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TMONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XMMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, 0OpPa30BaHHBIX
yraepoaoM. Okcua yraepoaa(ll), okcua yrimepoma(lV), yroiapHas kuciiora u eé
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MpOCThIX BEIIEeCTB, 0OPAa30BAHHBIX YTIIEPOJIOM, H €T0
COEeIMHEHUH.

Kpemnuii. Haxoxaenue B mpupoje, CIocoObl MOJMydeHHs, (DU3nYecKue u
xumuueckue cporictBa. Oxcun kpemHusA(lV), xkpeMHueBas KUCIOTa, CUIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000JO0YeK aToMOB MeTauioB. OOmime
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIHUs, MAPOMETAJLTYPIus,
anexkrpometamnyprusi. [lonstue o koppo3um meTtaiwioB. CrnocoObl 3alUTBI OT
KOPPO3HH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCUHEHUM.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel I[lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEUIECTB W UX COCIUHECHUM.
XécTkocTh BOABI U CITOCOOBI €€ YCTPaHEHHS.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyeckue M XUMHUYECKHE CBOICTBAa MapraHiia HU €ro COCIUHEHUM.
Baxneitmue coenunenust wMapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conn xeneza(ll) u sxeneza(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TUAPOKCH]Ia IMHKA, THIPOKCOKOMILIEKCHI IIUHKA. [IprumeHenue
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aWMOJICHCTBUE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBbl METAJUIOB, B3aUMOJCWCTBUE THUAPOKCUIAOB QIOMHUHHS W ILUHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumuu B oGecriedeHr yCTOWYMBOTO pa3BUTHUS deioBeuecTBa. [lonstue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPE MPOU3BOACTBA aMMHAKA,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYYEHHUS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiab XuMuu B pa3BUTUHA MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
oOecreyeHuu NuIIeBoi 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCIHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTEIHCTBE: BOXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIE YI0OPEHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl aiist 3nekTpoHuky. HanHoTtexHomoruu.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIH OJIHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peaKiuu, €clIM OAHO M3 BEUIECTB JaHO B BHJIE PacTBOpa C OINpPEAEIEHHOMN
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM W MOJAPHON
KOHLIEHTpAllMM BELIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MEXIpeAMETHBIX CBA3€H TNpU  U3YYEHUH oOOmEed
HEOpraHnueckoil xumuu B 11 Knacce ocyliecTBIsIETCS Yepe3 MCIOJIb30BaHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M MOHATHUNA, IPUHATHIX B OTACIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIs, TEPUOJUIHOCTh, HAOIIOJACHNE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nUecKre BEIMUNHBI, €IMHUAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U ITOTOK YHEPTUHU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, TOpHbIE TOPOJIbI, MOJE3HBIE UCKOMAEMbI€, TOILIUBO,
peCypCHI.

TexHonorus: XUMU4YeCKass MPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHUaibl, CENbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs MPOMBIILICHHOCTb,
dbapmarieBTHUECKAS MIPOMBIIIEHHOCTD, MIPOU3BOJCTBO KOCMETHUYECKUX



mnpernaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTCTBUM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTA ¥ CAMOONPEIEICHUIO; HAIMYME MOTUBALIMM K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1IEJIU U CTPOUTH
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHYECKOW JeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpPaXKarT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 0053aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH MpPU CO31aHHUU
y4eOHBIX MPOCKTOB, PEHICHUU yUeOHBIX U TMO3HABATEIBHBIX 3aJ]1ay, BBIMIOJHECHUH
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU IEATEIIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBCHHON XMMUM;

YBOXEHUS] K MPOIECCY TBOpYECTBA B OOJACTH TEOPUHM U TMPAKTHUECKOIO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAOMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpPECa W TI03HABATEIHHBIX MOTHBOB B TOJYYCHHH | IOCJICTYIOIIEM
aHanu3e WHQOpPMAIUU O MEePEAOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEUYECTBECHHOM
XAMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBEICHHSI;

CIIOCOOHOCTH OIICHUBATh CHTYAIlUH, CBI3AHHBIC C XUMUYCCKUMH SBICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHUE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YY4ETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAaHUS IICHHOCTEH 370pOBOr0 MW Oc3omacHoro oOpa3a JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIICHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOMU JEATEIHHOCTH;

NOHUMAaHHUS I[EHHOCTH TMPaBWI HWHIUBUIYATIBHOTO W  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpPEHHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM ©  JAPYTUX  BUIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU TMPAKTHUYECKUX 3a7ad
COIMAJILHOM HANPABJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
YKCJie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKEHUS K TPYAY, JIOAM TPYy/la U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHUIYAIBHOW TPACKTOPUU
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMUU, HHTEPECOB H
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS:

AKOJIOTHYECKH IIEJI€CO00pa3HOT0 OTHOMICHUS K TMPUPOJIE KaK HCTOYHHUKY
CYIIIECTBOBAHHUS KU3HU HA 3eMIIE;

MOHUMAaHUST TIO0OATBHOTO XapakTepa SKOJOTUYECKUX TMPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COMMAIBHON CPEJIbI;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOJOTOIb30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC JKOJIOTHYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NEeATeNIbHOCTU HKOJIOTUYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIIeHUH NpoOieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBWIN3ALUMNA: B €€ T'yMaHUCTUYECKOW HAIpaBICHHOCTH W Ba)XXHOM pOJIM B
CO37aHMM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYpbl, B pEUICHUU TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUN YCHEIIHOTO TPYJa M 9KOJOTHYECKU KOMGOPTHON KU3HU KAKIOTO WieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMaHUs CYUIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MIPOUCXOMAIINX B HEM M3MEHEHUI, YMEHUS JIeJIaTh 000CHOBAaHHBIC 3aKIIFOUCHUS HA
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENPEepPhIBHOMY OOpa3oBaHUIO U
caMOoOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iauyHbIX cdepax npodhecCHOHATbHOM
NEeSATEeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYyYHbIC MOHITHUS, OTpaKalolue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIe0BaHNE, HAOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIC, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHHUBEpCAJIbHbIC Y4COHBIC
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMM, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JAeiCTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
TOCTH>KEHUS, COOTHOCUTD PE3YJIbTAThI AESTEIBHOCTH C TOCTABIECHHBIMHU LIEIIAMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MMOHATUS JUIsl OOBSICHEHUS OTACIBbHBIX (DAKTOB U
SIBIICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUU JUIS KIAcCH(UKAIMU BEUIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE paACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aQHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PaCCMATPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUUeckas QopMmyJsia, YpaBHEHHE XUMHUYECKOU



peakiuu — MpHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX U MPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOT'O IMO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkuuu;

dbopMynTUpOBATH LM U 3a]Ia4l UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITEIBbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHUS M OCHOBBI JUIsi (DOPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHHUS MW TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (PopMyJIUpPOBATH
0000ITIeHNS U BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEeSTENbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJOB pEIICHUs] MPAKTUYECKUX 3ajad, NPUMEHEHHIO Pa3IudHbIX
METOJIOB MTO3HAHUS.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh WH(DOPMAIUIO Pa3IUYHBIX BUAOB U (opM
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTH u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITH Pa3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wuHbOpMaNMKH, HEOOXOMMMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT KCIOJIB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeICTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KA4yeCTBE CpelcTBa Mnpu padbore ¢
XAMHYECKOW WH(POpMANMe: MPUMEHSITh MEXKMIpeaMeTHbIe ((pu3ndeckue W
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbL, POpMYIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISITHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIIPOCHI MO CYHIECTBY OOCYK1a€MOM TEMBI B XOJI€ 1UAJI0Ta U/WUiIH
JIMCKYCCHH, BBICKA3bIBATh UJIeU, POPMYITUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TIPEAJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIIBHO U COBMECTHO CO CBEPCTHUKAMMU IPU BBINOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3aliuu yueOHOTro MpoeKkTa, U (OpMYyJIUpPOBATH BHIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HMCCIECAOBAHUN IMYTEM COIJIACOBAaHMUS TO3UIMN B
X0/J1e 00CYXJIeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHUBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTb, ONpenesss €€ Ueau W 3aJaud, KOHTPOJUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJjlaraeMblii  aNrOpUTM JEUCTBUIA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M HCCIENOBAaTEIbCKUX 3a/ady, BbIOMpaTh Hauboiee
b (exTUBHBIN Ccrnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYIIECTBIIITh CAaMOKOHTPOJIb JICSITCIIPHOCTH HAa OCHOBE caMoaHaiau3a M
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI [0 XUMUU HA yTiayOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOimero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
M0 OCBOCHUIO, MHTEPIIPETAIIMU U MPEOoOpa30BaHUIO 3HAHUM, BHUBI JIEATEIbHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W NMPUMEHEHHUIO 3HAHWUW B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsIX, CBA3AHHBIX C XUMHeil. B
nporpaMMe MO XUMHUU MPEIMETHbIE pPE3ynbTaThl MPEACTaBIEHBI [0 TojaM
W3YUYECHUS.

10 KJIACC

[IpeamerHble  pe3ynabTaThl OCBOCHHSI Kypca «OpraHudeckas XuMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTb NPEACTABICHUM: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHA YEIOBEUECTBA B PEIICHUM MPOOJIEM KOJIOTMYECKOM, SHEPTeTUUYECKON U



MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJloBeKa, a TaKkKe OJKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOTHOM Cpelie;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUS — XUMUUECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka artoma, S-, P-, d-aTOMHBIC OpOWTAIM, OCHOBHOC M BO30YKIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBIN CKeNeT, (DYHKIIMOHAbHAS
TpyImna, paaudkan, CTPYKTypHbie GopMmynbl  (pa3BEPHYTHIC, COKpaIEHHbBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHas (reomMeTpudeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICPIKaIllNe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHCHHS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akon [[. W. MengeneeBa, Teopusi CTPOCHUS OPraHHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
M TPEeBpallleHus] HHEPrUd TMpPU XUMHYECKUX pPEaKluAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAllhue B OCHOBE
NOHUMAaHUS TPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBJICHUH; MpeICTaBIeHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHMi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MoOJIeKyJiaX (MHIYKTHUBHBIH U Me30MepHbIi 3¢ dekThl, opueHTanThIl 1 Il pona);
(akTONOTrNYEeCKUEe CBENEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
NESTENBbHOCTA  YEJIOBEeKa, OOMIMX  HAyYHBIX  TNPUHIHMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOM3BOJICTBA METAHOIA, TTepepadboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBJIMBAaTbUX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS MpHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBONCTB OPraHUYECKUX COEUHEHHUI;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCII0JI30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHMS] XUMHYECKUX PEAKIM U PACKpbIBaTh UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUM;



M3rOTABIMBATh MOJIEIU MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WUTFOCTpaluu
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHUM: YCTaHABIMUBAaTh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HUX COCTaBy U CTPOCHHUIO K OMNpPEAeIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAWTH TpUBUAIbHBIE HA3BaHUS JJIsl OTIAEIBHBIX
MpeICTaBUTENE OPraHMYECKUX BELIECTB (ITUJIEH, allETUJIEH, TOJIYOJI, TJIULEPHH,
ATWICHIJIMKONb, (EeHOoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, CTEapUHOBAsl, OJIEMHOBAs, MAJIbMUTHHOBAsI KUCIIOTHI,
[IMLMH, aJaHuH, MalbTo3a, (pyKTO3a, aHWIMH, TUBUHUJ, HU3OMIPEH, XJOPOIPEH,
CTUPOJI U IpYTHeE);

c(OpPMHUPOBAHHOCTh YMEHHUS ONPENEIATh BUJ XUMHUYECKOM CBS3M B
OpraHMYeCKUX COEIUHEHUsAX (KOBaJieHTHAas M HOHHAasg CBsA3b, G- U T-CBA3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TMOJOXKEHUS TEOPUH CTPOEHUS
opranndeckux Bemects A. M. byTiepoBa ajis 00bsICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMUYECKHME CBOMCTBA THUIMYHBIX MPEICTABUTENEH pPAa3ITMYHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJHUEeHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIJIOT, OENKOB, yriaeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYI0  CBSA3b  MEXJIYy HUMU  YpaBHEHUAMH
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHSI TMOATBEPKAATh HAa KOHKPETHBIX NpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COCTUHEHHUH OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUAS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpPH30BaTh UCTOYHUKU YTIIEBOAOPOTHOTO
ChIpbsi (HedThb, MNPUPOIHBIM Ta3, Yrojb), CHOCOOBI ero mepepaboTKu U
MPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOH 3HAHUIl O €CTECTBEHHO-HAaYyYHBIX
METO/IaX MO3HAHUS — HAOJIIOJEHUH, U3MEPEHUHN, MOJAEIUPOBAHUN, SKCIIEPUMEHTE
(pea’abHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(OpMHPOBAHHOCTh YMEHUS IPUMEHITHOCHOBHBIE OIEPALIUU MBICIUTEIbHON
NESATENbHOCTH — aHAJIM3 W CHHTE3, CpPaBHEHHE, O00O0OIIEHHE, CHCTEMATHU3ALUIO,



BBISIBIICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBA3€U — Il U3YUYEHUs CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU IS OOBSCHEHHS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTePHU3YIOIINX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OLICHUBATH
C TIO3UIMH  DKOJOTHMYECKOHW  Oe30MacHOCTH  TOCJIEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCHOJb30BATHIIONYUCHHBIE 3HAHUS ISl TPUHATUS TPAMOTHBIX PEILICHUM
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIbHO IUIAHUPOBATh U TMPOBOAUTH
XUMUYECKUI 3KCIEPUMEHT (IMOJIyYEHHE W M3YYEHUE CBOMCTB OPraHMYEeCKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOIEHUEM TPABUII
0e30macHOro OOpallleHHs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O00OPYIOBAHHUEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHAJTM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOmI0aTh MpaBUiia SKOJOTHUYECKH 1EeJIECO00Pa3HOTO MOBENCHUS B OBITY U
TPYJIOBOM AEATEIBLHOCTU B LIENIAX COXPAHEHUS CBOEr0 3J0POBbs, OKpPYKaromIei
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JIEHCTBUS HA >KUBbIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazaTtens [TIK;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JI€HANPABICHHBIA MOUCK
XUMUYECKOW MHGOPMALIUU B Pa3IMUHBIX UCTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBUU C MTOCTABICHHOW Y4eOHOM 3a/1auei.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHUSI Kypca «OOmas v HeopraHuuyeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTAX M II03HABAEMOCTHU SBJIIEHUW MPUPOABI, O MECTE U 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAayK M €€ pOJu B OOCECIEUEHHUH YCTOWYHMBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPIHH, B OOECIEUEHUU PAlMOHAJIBLHOIO MPHUPOJIONOIB30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHITHS — XUMHUYECKHH DJJIEMEHT, aToM, SAPO aToma,

M30TOIIBI, JJIEKTPOHHAs 0000YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXJAEHHOE COCTOSIHUS aToma, THOpuUaM3alds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYEeCKasi CBs3b (KOBaJi€eHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi pPENIETKa, XUMHUYECKasi peaklusi, pacTBOP, JJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMUYECKOU PEaKIuM, CKOPOCTh XUMHUYECKONW PEaKIui, XUMHUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHUS PHEPTUU MPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUMN SI3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
MPEACTABJIECHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM H
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(daKkTOJIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHHH W 0O€30MacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWYECCKHUX BEIISCTB B OBITY M NMPAKTHYCCKOMN
NEATCNPHOCTA  YEJOBEKa, OOMMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOIINE MOHATHS MPHU
ONMHCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucreMatnueckyio HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM Hu
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUECKHE PEAKIIUH 10 PA3TUYHBIM MTPU3HAKAM (YHUCTY
U COCTaBy pearupyroliux BeIIeCTB, TEIUIOBOMY 3(P(HEKTy peakiuu, U3MEHEHUIO
CTETIEHEeW OKHCIICHHS DJIEMEHTOB, OOpPaTUMOCTH, Y4YacTHIO Karajlu3aTtopa H
JIPYTHUE); CAaMOCTOSITEILHO BBIOUPATh OCHOBAHMS U KPUTEPUH ISl KiacCUpUKAIIUN
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUYECKOTO 3aKoHa Jl.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpPMHUPOBAHHOCTh YMEHHUH: XapaKTEpPU30BaTh dJECKTPOHHOE CTPOCHHE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.1. Menpeneena, HCTIONIB3YSI MOHSTUSA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTAIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTUYECKUE COCTOSHHUS aToOMay;
O00BSCHATH3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XMMHYECKHX JJIEMEHTOB M WX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l W
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEHIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MIOMOIIBIO YPABHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHHUS PACKpPhIBATh CYIIHOCTh: OKHCIHUTEIHHO-
BOCCTAHOBUTENILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS BJEKTPOHHOIO OanaHca
ATUX pEaKIui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX TMOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWUW;  pEAKUMM  THUAPOIM3A;  peaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe T'UIPOKCOKOMILIEKCOB IMHKA U alTFOMUHUA);



c(hOpMUPOBAHHOCTh yMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIHN C Y4ETOM HMX JSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
W3MEHEHUS CKOPOCTHM XHWMHUYECKON pEaKIMu B 3aBUCUMOCTH OT Pa3InYHbIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHHUS] XUMUUYECKOTO PABHOBECHS 10T BIUSHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JIeKAIIME B OCHOBE MPOMBIIIJIEHHOTO TMOJYYE€HHUSI CEPHOW KHUCIOThI, aMMHaKa,
oOllMe Hay4yHbIE TPUHIUNBI XUMUUYECKUX MPOU3BOJCTB; 11€7€CO000pa3HOCTh
NPUMEHEHHs] HEOPTaHUYECKUX BEIECTB B MPOMBIILICHHOCTH U B OBITY C TOYKH
3pE€HUSI COOTHOILLIECHUS] PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIPUPOJBI — HaOJIOJICHHE, HW3MEPEHHE, MOJCIMPOBAHUE,
AKCTIEPUMEHT (peaibHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM MCCIIEIOBAHUHN BEILIECTB
U g OOBSICHEHUS] XUMHUYECKUX SBJICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPAKTUYECKOUN AEATEIIbHOCTH YEJIOBEKA U B IIOBCEHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMUYECKUX 3HAHUH C
HNOHATUSAMHM U TIPEICTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUSI TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A dekra
peaKiuyu; 3HAa4YCHHs] BOJOPOJHOrO IOKAa3aTelsl pacTBOPOB KHUCIOT M IIEIOYEH C
W3BECTHOM CTETEHBIO JHUCCOIMAILMU; Macchl (00BbEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OAHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJE PACTBOpA C
oTpeIeIEHHOW MacCOBOM JIOJIEH pacTBOPEHHOTO BEISCTBA WJIM JAHO B M30BITKE
(MuMeeT TpUMECH); JOJM BBIXOJA MPOAYKTA pEaKIuH; OOBEMHBIX OTHOIICHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUECTBEHHOI0 COCTAaBA HEOPTraHMYECKUX BELIECTB, ONPEICIICHUE
Cpeapl pPacTBOPOB BELIECTB C IMOMOIIBIO HWHAWKATOPOB, W3YYECHUE BIUSHUSA
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3adad 1o TeMaMm «Mertamisy u  «Hemetamnel») c
coOJioieHueM MpaBuil 0€30MacCHOr0 O0palleHus: ¢ BEUIECTBAMU U Ja0OpaTOPHBIM
obopynoBanueM, (QOpMyIupoBaTh I€JIb HCCIEIOBaHMS, MPEACTABIATh B
paznuuHoi (opMe pe3ylbTaThl IKCIEPUMEHTA, aHAJU3UPOBATh U OLEHUBATHUX
JOCTOBEPHOCTb;



c(hOopMUPOBAHHOCTh YMEHHI: COOIOAATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 00OpyIOBaHUEM, OOpalieHuss C BeElIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBIMOJHEHHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JIECOO0PA3HOr0 IMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUSA, OCO3HABaTh OMNACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUK B Pa3IMUHBIX UCTOUHHMKAX (HaydHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJTM3UPOBATHXUMUYECKYIO HMH(pOpMaINIO, TiepepadaThiBaThe€ W UCIOIb30BATHB
COOTBETCTBUHM C MOCTABJICHHON yueOHOH 3a1aueil.
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https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/4071
https://lib.myschool.edu.ru/content/16072

YTIEBOJAOPOJIOB H UX
nepepabdoTka
2. ["anorennpounsBogHbIE 4 1
5 YTJIEBO0POJIOB
Hroromnopaznemy 35
Pa3nea 3.Kucjaopoacoaep:kamueoprannyecKuecoeTnHeHust
3 bu6mmoreka [IOK
1' Cruptel. denon 11 0 https://lib.myschool.edu.ru/content/4065https://lib.myschool.edu.ru/conte
nt/5023
KapGonunbsubie
COEIMHEHMNS:
bu6moreka [IOK
3. albIETUAbl U KETOHEI. ] )
21 https://lib.myschool.edu.ru/content/4072https://lib.myschool.edu.ru/conte
2 KapGonossie
nt/14700
KHACIOTEL CIIOJKHBIE
a¢upsl. Kupbr
3.
3 VYrineBoasl 9 1 bu6mmoreka LIOK https://lib.myschool.edu.ru/content/5446
Hroronopazneny 41
Pa3znen 4.A30Tconep:KanueopraHndecKuecoeInHeHust
4 AMUHEL Bubnuorexa [IOK
1' AMUHOKHCIIOTEL 12 1 https://lib.myschool.edu.ru/content/15283https://lib.myschool.edu.ru/cont
benku ent/4039
Hroronopazneny 12

Pasnen S.BbicokoMoJIeKyIsIpHbIeCOeIMHEHUA

5.

1

BricokoMOneKyIspHbI
€COETMHEHMS

6 0



https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/5446
https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15283

Hroronopazneny

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

10




11 KVIACC

Ne KoauvecTBoyacoB
HaumMeHoBaHU
epa3/esioB U
n Bce Konrpoabubl | IlpakTuuecku | JIEKTPOHHBIE (1M(poBLIE) 06pasoBaTeIbHbIEPECYPChI
TeMIIPOrpamMm
/ o ero | epadoThI epadoThI
n
Pazjnen 1.TeopeTnuecKkueoCHOBBIXUMUH
Crpoenue
aToMa.
[Tepnoanuecku
¥ 3aKOH U
1.1 | Tlepuommueckas 9 0 0 bu6mmoreka IIOK https://lib.myschool.edu.ru/content/16203
cucremMa
XUMHUYECKUX
3J1eMeHTOB [].
. Menneneena
CrpoeHueseliiec
B bu6mmoreka [IOK
12 ' 11 1 0 https://lib.myschool.edu.ru/content/15976https:/lib.myschool.edu.ru/content/1
MHoroo6pa3ueB
6161
eIIeCTB
X i
1.3 a;ﬁ::;qecmepe 19 1 3 bu6mmoteka LIOK https://lib.myschool.edu.ru/content/16236
Hroronopazneny 39
Pa3nen 2.Heopranudeckasixumust
2.1 | Hewmeramibl 31 3 bu6muoreka ITOK https://lib.myschool.edu.ru/content/5235
2.2 | Metamibl 23 2 bubnuoreka ITOK https://lib.myschool.edu.ru/content/2789



https://lib.myschool.edu.ru/content/16203
https://lib.myschool.edu.ru/content/15976
https://lib.myschool.edu.ru/content/15976
https://lib.myschool.edu.ru/content/16236
https://lib.myschool.edu.ru/content/5235
https://lib.myschool.edu.ru/content/2789

Hroronopazneny

54

Pa3zgen 3.XumMus 1 ;Ku3Hb

Mertoasl
HO3HAHUA B

bubmnoreka IIOK

3.1 X 9 https://lib.myschool.edu.ru/content/15327https://lib.myschool.edu.ru/content/2
XHMHH. AHMHA 800https://lib.myschool.edu.ru/content/15644
H XKXU3Hb
Hroronopasznemy 9
OBIIEE
KOJIMYECTBO 10
YACOB I1O 2

[TPOTPAMME



https://lib.myschool.edu.ru/content/15327
https://lib.myschool.edu.ru/content/15327
https://lib.myschool.edu.ru/content/15644




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

N

~

Temaypoka

KoanuecTBouacoB

B
KonTpoa
bHbIEpad
OThI

e = & 6

IIpakTHy
eckuepad
OTBI

JlaTa
usyue
HUS

DeKTPOHHbIeHU(POBbICOOPa3OBATEIBLHBIEPECYPCHI

[Ipeamer n
3HAYCHUE
OPraHNu4ecKou
XUMHH,
MIpe/ICTaBJICHHE O
MHOT000pa3nuu
OpraHUYECKUX
COEOUHEHUN

01.09.
2023

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/16209https://lib.myschool.edu.ru/conten
t/5445https://lib.myschool.edu.ru/content/16230

DIJIEKTPOHHOE
CTpOEHHUE aToma
yriepoja
(ocHOBHOE U
BO30YXKAEHHOE
COCTOSIHHS).
BanenTHbI€BO3MOXK
HOCTHATOMAYTIIEPOT
a

04.09.
2023

bubnuoteka [{OK https:/lib.myschool.edu.ru/content/5669

XHUMHUYECKas CBA3b
B OPraHUYCCKHUX
COCAUMHCHUAX.

06.09.
2023



https://lib.myschool.edu.ru/content/16209
https://lib.myschool.edu.ru/content/16209
https://lib.myschool.edu.ru/content/16230
https://lib.myschool.edu.ru/content/5669

MexaHu3MbI
oOpa3oBaHus
KOBAJICHTHOM CBSI3H,
crocoObI pa3peiBa
CBs3Cit

Teopus crpoenus
OpraHNYEeCKuX
coenuHeHuil A. M.
byrneposa

08.09.

2023

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/5445https://lib.myschool.edu.ru/content
/15991

Buasr nzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHASI.
DJIEKTPOHHBIE
3¢hdexTr B
MOJIEKYJIax
OpPraHNYEeCKUX
COECIUHEHUN

11.09.

2023

[Ipencrasnenue o
Kiaccuukanuu u
cHCTEMaTHYECKas
HOMEHKJIaTypa
(IUPAC)
OpPraHUYECKUX
BEIIIECCTB

13.09.

2023

bubmuoteka L{OK https:/lib.myschool.edu.ru/content/16209

Knaccudukarus
peakuui B
OPraHu4eCcKOu
XUMUU

15.09.

2023

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/4080https://lib.myschool.edu.ru/content
114927

CI/ICTeMaTI/BaI_II/I}I u

bu6moreka ITOK https://lib.myschool.edu.ru/content/856



https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/16209
https://lib.myschool.edu.ru/content/4080
https://lib.myschool.edu.ru/content/4080
https://lib.myschool.edu.ru/content/856

000011eHUE 3HAHUN
110 TEME

18.09.
2023

AnKaHebI:
TOMOJIOTHYECKHI
psia, oomas
(opmyuna,
HOMEHKJIaTypa U
HU30Mepus,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJT

20.09.
2023

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/16047https://lib.myschool.edu.ru/conten
t/5447https://lib.myschool.edu.ru/content/16229https://lib.myschool.edu.ru/
content/16012

dusznueckue n
XUMHUYECKHE
CBOMCTBA aJIKAHOB

22.00.
2023

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/16047https://lib.myschool.edu.ru/conten
t/5447https://lib.myschool.edu.ru/content/16012

Haxoxnenue

QJIKAHOB B MPHUPO/IE.

CnocoObl
MOJIyYCHUS U
MIPUMCHCHHE
aJIKaHOB

25.00.
2023

bu6moreka [IOK
https://lib.myschool.edu.ru/content/16047https://lib.myschool.edu.ru/conten
t/5447

IukaoankaHsbl:
obmras dopmyina,
HOMEHKJIaTypa U
u30Mepusl,
0COOEHHOCTH
CTpOEHUS U
XUMHUYECKUX
CBOMCTB, CITIOCOOBI
MOJIy4eHUS U

27.009.
2023

bubmuoteka I{OK https:/lib.myschool.edu.ru/content/16047



https://lib.myschool.edu.ru/content/16047
https://lib.myschool.edu.ru/content/16047
https://lib.myschool.edu.ru/content/16229
https://lib.myschool.edu.ru/content/16229
https://lib.myschool.edu.ru/content/16047
https://lib.myschool.edu.ru/content/16047
https://lib.myschool.edu.ru/content/16012
https://lib.myschool.edu.ru/content/16047
https://lib.myschool.edu.ru/content/16047
https://lib.myschool.edu.ru/content/16047

IIPUMEHEHHE

Pemenne
pacd€THBIX 3a4a4 Ha
OIpeeIcHuE
MOJIEKYJIIPHOU
(bopMyIbl
OPraHu4eCcKoro
BEIIECTBA 10
MacCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOJAIINX B €ro
COCTaB.
Cucremaru3anys u
00001IIeHNE3HAHUIATT
oTeMe

29.09.

2023

bubnuotexa [{OK https:/lib.myschool.edu.ru/content/14266

AJKeHEBI:
TOMOJIOTHYCCKHI
psn, oOmas
(opmyuna,
HOMEHKJIATYpa,
ANIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIL.
CrpykrypHas u
LUC-TpaHC-
M30MEPHUSIAIKEHOB

02.10.

2023

bubnuoteka [{OK https:/lib.myschool.edu.ru/content/4708

duznueckue n
XUMHYECKHUE
CBOMCTBA aJIKEHOB.

04.10.

2023

bubmunorexa LIOK
https://lib.myschool.edu.ru/content/4708https://lib.myschool.edu.ru/content
/14821



https://lib.myschool.edu.ru/content/14266
https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/4708

IIpaBunoMapkoBHHU
KOBa

Cnoco0Obl
IOJIy4YEHHUS U
IIPUMECHEHUE
AJIKEHOB

06.10.

2023

bubnuoreka [IOK
https://lib.myschool.edu.ru/content/4708https://lib.myschool.edu.ru/content
/14821

[IpakTrueckas
pabota Ne 1 mo teme
"Ilonyuenue
ATUJICHA W U3yUeHHUE
€ro CBOMCTB"

09.10.

2023

bu6moreka [IOK
https://lib.myschool.edu.ru/content/14728https://lib.myschool.edu.ru/conten
/950

Pemenne
pacU€THBIX 3a7a4 Ha
onpeeseHue
MOJIEKYJISIPHO M
hopmyIBI
OPraHu4ecKoro
BEIIEeCTBA

11.10.

2023

bu6mmoreka IIOK https://lib.myschool.edu.ru/content/14266

AJIKaIueHBbl:
COMPSKEHHBIE,
H30JIMPOBAHHBIE,
KYMYJIMPOBAHHBIE.
OcobenHocTu
3IEKTPOHHOTO
CTPOEHHUS

13.10.

2023

bubnuoteka I{OK https:/lib.myschool.edu.ru/content/962

XUMHUYECKUECBOUCT
BACOTPSHKEHHBIXTNE
HOB

16.10.

2023

bu6moreka ITOK https://lib.myschool.edu.ru/content/962

Crioco0sl

bu6moreka ITOK https://lib.myschool.edu.ru/content/962



https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/14728
https://lib.myschool.edu.ru/content/14728
https://lib.myschool.edu.ru/content/14266
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/962

IIOJIY4ECHUS U
IIPUMEHEHHE
AIKaJNEHOB

18.10.
2023

AJIKUHEL:
TOMOJIOTHYCCKHI
psn, oOras
(opmyuna,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII,
¢buznueckue
CBOMCTBaA

20.10.
2023

bubnuotexa [{OK https:/lib.myschool.edu.ru/content/14303

XUMHUYECKHECBOUCT
BaaJIKMHOB

23.10.
2023

bu6mmoreka IIOK https://lib.myschool.edu.ru/content/14303

KauecTBenHsie
peakiuu Ha
TPOWHYIO CBSI3b

25.10.
2023

bu6mmoreka LIOK https://lib.myschool.edu.ru/content/14303

Crioco05bl
MOJIyYCHUS U
MIPUMCHECHHE
AJKMHOB

27.10.
2023

bubnuoteka L{OK https:/lib.myschool.edu.ru/content/14303

Pemenue 3amau:
pacy€Tsl 110
YPaBHEHUIO
XUMHYECKOM
peakuuu

08.11.
2023

CI/ICTeMaTI/BaI_[I/I}I u

bu6moreka ITOK https://lib.myschool.edu.ru/content/856



https://lib.myschool.edu.ru/content/14303
https://lib.myschool.edu.ru/content/14303
https://lib.myschool.edu.ru/content/14303
https://lib.myschool.edu.ru/content/14303
https://lib.myschool.edu.ru/content/856

000011eHNEe 3HAHUI

10.11.

10 TEME 2023
ApeHsl:
TOMOJIOTHYECKH I
psia, oomas
(opmyuna,
HOMEHKJIaTypa. bubnuotexa [JOK
DNEeKTPOHHOE U 13.11. | https://lib.myschool.edu.ru/content/14263https://lib.myschool.edu.ru/conten
MIPOCTPAHCTBEHHOE 2023 /4071
CTPOEHHUE MOJICKYIT
OeH30J1a ¥ TOJIyoJ1a,
ux (pusnueckue
CBOICTBa
XUMUYECKUE
CBOICTBa apEHOB: bubmorexa HOK )
15.11. | https://lib.myschool.edu.ru/content/14263https://lib.myschool.edu.ru/conten
peaititit 2023 | 4071
3aMeIICHUS
XuMudeckue
CBOICTBa apeHOB:
T BH6HH9TeKa HOK _
S — 17.11. https://lib.myschool.edu.ru/content/14263https://lib.myschool.edu.ru/conten
’ 2023 /4071
OKHCJICHHE
TrOMOJIOIOB OCH30.1a
OcoOCHHOCTUXUMUY bubmuoreka [{OK
€CKUXCBOMCTBCTUPO 20.11. | https://lib.myschool.edu.ru/content/14263https://lib.myschool.edu.ru/conten
na 2023 t/4071
Pemenue
pacy€THBIX 3aJa4 Ha 22.11. bu6mmotexka LIOK https://lib.myschool.edu.ru/content/14266
onpenenaeHue 2023



https://lib.myschool.edu.ru/content/14263
https://lib.myschool.edu.ru/content/14263
https://lib.myschool.edu.ru/content/14263
https://lib.myschool.edu.ru/content/14263
https://lib.myschool.edu.ru/content/14263
https://lib.myschool.edu.ru/content/14263
https://lib.myschool.edu.ru/content/14263
https://lib.myschool.edu.ru/content/14263
https://lib.myschool.edu.ru/content/14266

MOJIEKYJIIPHOI
bopmyIbl
OpPraHUYeCcKOro
BEIIECTBA

Crioco0s1

MOJIyYEHUS U 24.11.

MIPUMECHCHHE apCHOB 2023

I'eneTnueckas cBsI3b

MEXIY pa3IuYHBIMU 97 11.

KJIaccamu 2023

YIJIEBOIOPOJIOB

Pacuérsl mo

YpaBHEHHSIM

XAUMUYECKUX

peaKIuii. 29.11. bu6mmoreka [IOK https://lib.myschool.edu.ru/content/856
Cucremaruzanus u 2023

000011eHNE 3HAHUI

o TemMe

[TpupoHbIi ras. Bubmuorexa IIOK

[TonyTHbIE 01.12. | https://lib.myschool.edu.ru/content/16072https://lib.myschool.edu.ru/conten
He(TAHBIC a3kl 2023 /5444

KaMeHHBIH yromis u bubnuorexa LIOK

MPOIYKTHI €T0 04.12. | https:/lib.myschool.edu.ru/content/16072https://lib.myschool.edu.ru/conten
nepepaboTKH 2023 /5444

Hedtp u cioco6b1

e€ mepepaboTKH. bubnmorexa [JOK

[Ipumenenuenpoxy 06.12. | https:/lib.myschool.edu.ru/content/16072https://lib.myschool.edu.ru/conten
KTOBIEpepabOTKUHE 2023 /5444

bt



https://lib.myschool.edu.ru/content/856
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/16072

I'eneTnyeckas CBA3b
MEXAY pa3InuHbIMU
KJaccaMu
YIJIEBOJOPOJIOB

08.12.

2023

l"anorenonpounsson
HBIC
YTJIEBOJIOPOJIOB:
AJIEKTPOHHOE
CTPOEHUE; pEAKIIUH
3aMCIICHU S
rajoreHa

11.12.

2023

HeiicTBue menouei
Ha
raJIOTeHITPOU3BOIH
bI€.
BsaumonelictBue
JUTAJIOT CHAJIKAHOB
C MarHuem u
IIUHKOM

13.12.

2023

Cucremaru3anus u
000011eHNE 3HAHUI
0 pazieny
"Yraesoaopoab"

15.12.

2023

KoHnTponsHas
paboTa no Teme
"Yrinesogopoasr”

18.12.

2023

bubmuoteka I{OK https:/lib.myschool.edu.ru/content/918

IIpenenbHble
OJIHOATOMHBIE
CIIUPTHI:

20.12.

2023

bubmunorexa LIOK
https://lib.myschool.edu.ru/content/4065https://lib.myschool.edu.ru/content
/14986



https://lib.myschool.edu.ru/content/918
https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/4065

TOMOJIOTHYECKUU
psia, oomas

dbopmyra, cTpoeHUE
MOJICKYJI, H30MEpHs,

HOMEHKJIATYpa,
KJaccuukanus,
¢buznueckue
CBOMCTBA

XuMuueckme
CBOMCTBaA
MpeETbHBIX
OJTHOATOMHBIX
CIIUPTOB

22.12.

2023

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/4065https://lib.myschool.edu.ru/content
/14986

CnocoOb1
MTOJTyYCHUS U
MIPUMCHCHHE
OJHOAQTOMHBIX
CIIUPTOB

25.12.

2023

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/4065https://lib.myschool.edu.ru/content
/14986

[IpocTsie a¢upsr:
HOMEHKJIATypa U
nuzomepus,
0COOEHHOCTH
(DUBUYECKUX H
XUMHYECKUX
CBOWCTB

27.12.

2023

MHoroaToMHBIC
CITUPTBHIL:
STUJICHTJIUKOJIb U
TJIMLEPUH, UX

29.12.

2023

bubnuoreka I{OK https://lib.myschool.edu.ru/content/15008



https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/15008

¢dusnveckue u
XUMUYECKHE
CBOMCTBA

Crioco0s1
IOJIy4YEHHUS U

[IPUMEHEHHE 10.01. | bubmmoreka LIOK https:/lib.myschool.edu.ru/content/15008
MHOTOATOMHBIX 2024
CIIUPTOB
DEHOJ: CTpOEHUE
MOJIEKYJIBI,
(1)1/131/1 Hecie 12.01. | bubmmoreka L{OK https:/lib.myschool.edu.ru/content/14920
CBOIICTBA.
2024
ToxcuuHOCTB(EHOIT
a
X .
MMITICCKHECBOHCT 15.01. | bubmuoteka LIOK https:/lib.myschool.edu.ru/content/14920
BadeHoIa
2024
CriocoObl
e
HOMyHEHIL | 17.01. | bubmmoreka I{OK https:/lib.myschool.edu.ru/content/14920
MIPUMEHEHHE
2024
(dheHona
IIpaktuueckas
pabota No 2.
Pemenue
9KCIEPUMEHTAIbHBI 19.01.
X 3a7a4 10 TeMe 2024
"CnupTsl U
¢benomsr"

CI/ICTeMaTI/BaI_[I/I}I u



https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/14920
https://lib.myschool.edu.ru/content/14920
https://lib.myschool.edu.ru/content/14920

000011eHUE 3HAHUN

22.01.

10 TEME 2024
Anpaeruasl u
KCTOHBI:
AIIEKTPOHHOE
CTpOCHHUE
KAPBOHHTBHOM EI/I6J'II/I9T€Ka HOK _
24.01. | https:/lib.myschool.edu.ru/content/4072https://lib.myschool.edu.ru/content
TPYHIEL 2024 | /14934
TOMOJIOTHYECKHE
psAIBI, O0TIast
dhopmyna, nzomepus
1 HOMEHKJIaTypa
AJpIeruasl u
KETOHBI: bu6mmoreka [IOK
¢busnueckue 26.01. | https://lib.myschool.edu.ru/content/4072https://lib.myschool.edu.ru/content
CBOMCTBA; peaKkIuu 2024 /14934
MIPUCOCTUHCHHS
Peakiuu okuciaeHus
U Ka4eCTBEHHEIC bu6moreka [IOK
peakiuu 29.01. | https://lib.myschool.edu.ru/content/4072https://lib.myschool.edu.ru/content
QJIBJIETHIOB U 2024 /14934
KETOHOB
CnocoObl
noTyderEs BI/I6J‘II/I(.)TeKa HOK -
31.01. | https://lib.myschool.edu.ru/content/407 2https://lib.myschool.edu.ru/content
aJIbJICTHJIOB U 2024 114934
KETOHOB
OIHOOCHOBHEBIE bubmunorexa LIOK
npeenbHbIe 02.02. | https://lib.myschool.edu.ru/content/14945https://lib.myschool.edu.ru/conten
KapOOHOBBIC 2024 /14700



https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/4072
https://lib.myschool.edu.ru/content/14945
https://lib.myschool.edu.ru/content/14945

KHCJIOTHI,
0COOEHHOCTH
CTPOEHUS UX
MOJICKYJIT

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KHCJIOT, UX
¢buznueckue
CBONCTBA

05.02.

2024

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/14945https://lib.myschool.edu.ru/conten
t/14700

XuMudeckue
CBOICTBa
peenbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

07.02.

2024

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/14945https://lib.myschool.edu.ru/conten
t/14700

OcoOenHoctu
CBOICTB
MYpaBbUHOMH
KHUCIIOTBHI.
MHuoroo6pasue
KapOOHOBBIX KHUCIOT

09.02.

2024

OcobenHocTH
CBOMCTB:
HEeMpeeNbHbIX U
apOMaTUYECKHUX
KapOOHOBBIX,
TMKapOOHOBBIX,
THJIPOKCUKapOOHOB
BIX KHCJIOT.

12.02.

2024



https://lib.myschool.edu.ru/content/14945
https://lib.myschool.edu.ru/content/14945
https://lib.myschool.edu.ru/content/14945
https://lib.myschool.edu.ru/content/14945

[IpencraBuTenuBbIC
ITMXKapOOHOBBIXKU
CIIOT

[TonsaTHe 0
IIPOU3BOIHBIX
KapOOHOBBIX KHUCJIOT

14.02.
2024

bu6mmoreka LIOK https://lib.myschool.edu.ru/content/14700

CrnocoOsl
MOJIy4YEHUS U
MIPUMEHEHHE
KapOOHOBBIX KHUCJIOT

16.02.
2024

bubnuotexa [{OK https:/lib.myschool.edu.ru/content/14700

CrnosxHble 3(upbl:
TOMOJIOTUYECKU I
psn, oOmas
dhopmyna, uzomepus
Y HOMEHKJIaTypa

19.02.
2024

bu6mmoreka IIOK https://lib.myschool.edu.ru/content/14700

duznyecKue u
XUMHYECKHE
cBolicTBa 3(pupoB

21.02.
2024

bu6mmoreka LIOK https://lib.myschool.edu.ru/content/14700

Pemenue
pacu€THBIX 3a7ay:
10 YPaBHEHHUIO
XUMUYECKON
peakuuu, Ha
OTIpEeICIICHUE
MOJIEKYJIAPHOU
bopmyIbl
OpPraHUYECKOTO
BEIIECTBA

26.02.
2024

IIpaxTrueckas

bubnuoreka [{OK https://lib.myschool.edu.ru/content/15007



https://lib.myschool.edu.ru/content/14700
https://lib.myschool.edu.ru/content/14700
https://lib.myschool.edu.ru/content/14700
https://lib.myschool.edu.ru/content/14700
https://lib.myschool.edu.ru/content/15007

pabota Ne 3.
Pemenune
IKCIIEPUMEHTATHHBI
X 3aJ1a4 110 TeMe
"Kap6oHoBBIC
KuciIoThl. CII03KHEIE

a¢upsr"

28.02.
2024

Kupsr: ctpoenue,
¢buznueckue u
XUMHYECKHE
CBONCTBA
(ruaposinz)

01.08.
2024

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/5248https://lib.myschool.edu.ru/content
/14700

OcoOenHoctu
CBOWCTB XHPOB,
coJIeprKalIux
OCTaTKU
HeMnpeenbHbIX
KUPHBIX KHCIIOT.
2Kupsl B npupoe

04.03.
2024

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/5248https://lib.myschool.edu.ru/content
/14700

Mkl1a Kak coJix
BBICIIIMX
KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE
neiictBue. [lonsatue
0 CHHTETHYECKHUX
MOIOIIUX CPEICTBAX
(CMO)

06.03.
2024

bubnuoteka I{OK https:/lib.myschool.edu.ru/content/14700

I'eHeTHUeCKas CBA3b
yIJIEBOJOPOIOB U

11.03.



https://lib.myschool.edu.ru/content/5248
https://lib.myschool.edu.ru/content/5248
https://lib.myschool.edu.ru/content/5248
https://lib.myschool.edu.ru/content/5248
https://lib.myschool.edu.ru/content/14700

KHCJIOPOACOACPKAIL]
HUX OPraHUYCCKUX
BCIICCTB

2024

Pacuértnl mo

YpPaBHEHUSIM
XUMHYECKIX
peakuui

13.03.
2024

Cucremarusanus v
0000111eHE 3HAHUI
10 TEME

15.03.
2024

bubnuotexa [{OK https:/lib.myschool.edu.ru/content/15601

OOmas
XapaKTepPUCTHKA
YTJIEBOJIOB U
Kiaccuuranus
YTJIeBOJI0B (MOHO-,
- U
MOJIMCAXaPHJIbI )

18.03.
2024

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/5446https://lib.myschool.edu.ru/content
/15572

Monocaxapupl:
buznveckue
CBOMCTBA U
HaXOoXXIEHUE B
pUpoJIe

20.03.
2024

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/5446https://lib.myschool.edu.ru/content
/15572

I[Ipumenenue
TJIFOKO3bI, €€
3HAa4YEHUE B
KUA3HEIEATEIIbHOCTH
opraHusma

22.03.
2024

bubnuoteka [{OK https:/lib.myschool.edu.ru/content/5446

Jucaxapuapr:
caxapo3a, MaJIbTO3a

01.04.

bubmunorexa LIOK
https://lib.myschool.edu.ru/content/5446https://lib.myschool.edu.ru/content



https://lib.myschool.edu.ru/content/15601
https://lib.myschool.edu.ru/content/5446
https://lib.myschool.edu.ru/content/5446
https://lib.myschool.edu.ru/content/5446
https://lib.myschool.edu.ru/content/5446
https://lib.myschool.edu.ru/content/5446
https://lib.myschool.edu.ru/content/5446
https://lib.myschool.edu.ru/content/5446

U JIaKTO03a.
Haxoxnenne B
MpUpOAE U
MIPUMEHEHHE
JMcaxapuaoB

2024

115572

[Tonucaxapuebr:
CTpOEHHE
MaKpOMOJIEKYI,
¢buznueckue u
XUMHYECKHE
CBOIICTBA,
MIpUMEHEHHE

03.04.

2024

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/15488https://lib.myschool.edu.ru/conten
t/4709

[TonatueoOuckyccT
BEHHBIXBOJIOKHAX

05.04.

2024

Pemenne
pacyeTHBIX 3a7a4 Ha
ompeescHue 101
BBIXO0/Ia MTPOTYKTa
peaKIyu OT
TEOPETUYCCKU
BO3MOKHOTI'O

08.04.

2024

Cucrematuzauus u
000011eHNE 3HAHUI
o pazjeny

10.04.

2024

bubnuoteka L{OK https:/lib.myschool.edu.ru/content/15601

KoHnTponbsHas
paboTa no Teme
"Kucnopoaconepxka
1€ OpraHnvecKue

12.04.

2024

bu6muoreka [{OK https://lib.myschool.edu.ru/content/15521



https://lib.myschool.edu.ru/content/15488
https://lib.myschool.edu.ru/content/15488
https://lib.myschool.edu.ru/content/15601
https://lib.myschool.edu.ru/content/15521

coequueHus"

AMUHBI:
KJIacCH(UKAIuS,
CTPOCHHUE MOJIEKYII,
obmias ¢popmyia,
HU30MepHsl,
HOMECHKJIATypa U
¢buznueckue
CBOICTBA

15.04.

2024

bu6mmoreka LIOK https://lib.myschool.edu.ru/content/15283

XHAMHUYECKUECBONUCT
BaanudaTHIecKuxa
MUHOB

17.04.

2024

bubnuotexa [{OK https:/lib.myschool.edu.ru/content/15283

AHWIMH: CTPOEHUE
aHWINHA,
0COOEHHOCTH
XUMHYECKUX
CBOMCTB aHUJIMHA

19.04.

2024

CriocoObl
MOJTyYCHUS U
MPUMEHEHHE
anupaTUICCKUX
aMHHOB

22.04.

2024

AMMHOKHCIOTHI:
HOMEHKJIaTypa u
H30Mepus,
¢uznyeckue
CBOMCTBA.
OtnenbHbIETIpEACTA
BUTEIIH O-

24.04.

2024

bu6mmoreka [JOK
https://lib.myschool.edu.ru/content/15494https://lib.myschool.edu.ru/conten
t/4039



https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/15494

AMHWHOKHCIIOT

XHUMHUYECKHE
CBOIiCTBa
AMUHOKHCJIIOT, UX
OHOJIOTHYECKOE
3HAYEHHE
aMUHOKHCJIOT.
Cunres u
TUAPOJIU3IIETITHIOB

26.04.
2024

bubnuoreka [IOK
https://lib.myschool.edu.ru/content/15494https://lib.myschool.edu.ru/conten
t/4039

benku kak
TIPUPO/THBIE
MTOJIUMEPHI;
CTPYKTYPBI OCITKOB

27.04.
2024

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/15494https://lib.myschool.edu.ru/conten
t/4039

XHUMHUYECKHUECBOUCT
Ba0OEIKOB

03.05.
2024

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/15494https://lib.myschool.edu.ru/conten
t/4039

A3zoTcozaepkaliue
TeTEPOLUKITHICCKIE
COEIMHEHHUS.
Hyxnennosslie
KHUCJIOTBI: COCTAaB,
CTPOCHHE U
OuoJioruyeckas
poJIb

06.05.
2024

bubnuoteka [{OK https:/lib.myschool.edu.ru/content/5592

IIpaxTrueckas
pabota Ne 4.
Pewrenne
JKCIIEPUMEHTAIIbHBI
X 3a7a4 10 TeMe

08.05.
2024



https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/5592

"AzoTcoaepaiiue
OpraHHYECcKue
coeMHEHUS"

[IpakTnueckas
pabora Ne 5.
Pemenne
IKCIIEPUMEHTAIbHBI
X 3a7a4 II0 TEME
"Pacno3HaBaHue
OpraHUYECKUX
coequHeHun"

13.05.

2024

bubnuotexa [{OK https:/lib.myschool.edu.ru/content/15480

KontponbHas
pabora 1o Teme
"AzoTconepxaniue
OpraHUYEeCKUe
coequHeHus"

15.05.

2024

OCHOBHBIC ITOHATHS
XHUMHHN
BBICOKOMOJICKYJISAPH
bIX COCI[I/IHCHI/II‘/'I u
MCTOAbI UX CHMHTC3a
—IIOJIUMCpU3alusl
H IIOJIMKOHACHCA A

17.05.

2024

bu6moreka [IOK
https://lib.myschool.edu.ru/content/15479https://lib.myschool.edu.ru/conten
/5391

IImacTmaccsl.
YTunuzauus u
nepepaboTka
IUIaCTHKa

20.05.

2024

DnacToMepsl:
HaTypaJbHbIN

22.05.

bu6moreka ITOK https://lib.myschool.edu.ru/content/5448



https://lib.myschool.edu.ru/content/15480
https://lib.myschool.edu.ru/content/15479
https://lib.myschool.edu.ru/content/15479
https://lib.myschool.edu.ru/content/5448

CUHTETUYECKUE
Kayuyyku. Pe3una

2024

o

BosokHa:
HaTypaJIbHBbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHE.
[Tonumepst
CHEIHAIbHOTO
Ha3HAYCHUS

24.05.
2024

bubnuoteka [{OK https://lib.myschool.edu.ru/content/4073

[TpakTrueckas
pabota Ne 6.
Pemenue

X 3a7a4 10 TeEME
"Pacrio3HaBaHne
IUIaCTMAacc U
BOJIOKOH"

OKCIICPUMCHTAJIbHBI

27.05.
2024

o

O060011eHEe U
CUCTEMATU3ALM
W3YYEHHOTO

HBIE coequHeHus"

MaTepuasa 1o TeMe
"BbicOKOMOTNEKYIISIP

29.05.
2024

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

(@)



https://lib.myschool.edu.ru/content/4073

11 KVIACC

Ni Koan4yecTBO4acoB
B
JlaTa
n c Kontpo IIpakTH
Temaypoxka u3y4 DileKTpoHHbIenu(poBbIe0OpPa3oBaTeIbHbIEPeCypChI
/ e | JbHBIp | ueckuep |

=
-

200ThI a00ThI

=

Atom. CocTaB aTOMHBIX
sanep. XUMUYECKUI 1 0 0 bubnuoreka [{OK https:/lib.myschool.edu.ru/content/5775
anemMeHT. M3oTonsl

CrpoeHnue IeKTpOHHBIX
000JI0YCK aTOMOB, 1 0 0 bu6mmoreka IIOK https://lib.myschool.edu.ru/content/16112
KBAaHTOBBIC YMCIIa

Knaccuduxkarus
XHMHYECKUX DIIEMEHTOB 1 0 0
(s-, p-, d-, f-omemenTsI)

Pacnpenenenue
AJICKTPOHOB 110 ATOMHBIM 1 0 0
opOuTazsiM

DIEeKTPOHHBIE
KOH(UTypaluu aTOMOB

1 0 0
3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUU
DeKTPOHHBIEKOHUTrypall
UUHOHOB. 1 0 0

3J'ICKTpOOTpI/II_IaTCJ'IBHOCTB

[lepuoanueckuii 3aKoH U 1 0 0 bu6munotexa LIOK https://lib.myschool.edu.ru/content/16203



https://lib.myschool.edu.ru/content/5775
https://lib.myschool.edu.ru/content/16112
https://lib.myschool.edu.ru/content/16203

IIepnoauueckas cucrema
XUMHUYECKUX dJIeMeHTOB JI.
H. Menneneena, CBSI3b C
COBPEMEHHOU Teopuen
CTPOEHHMS ATOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XHUMHYECKUX JICMEHTOB U
00pazyeMbIX UMH TIPOCTHIX
Y CJIOXHBIX BEIIECTB TI0
TPYIIIaM U TIEPHOIaM

CucreMaTuzanus "
0000111eHE 3HAHUHN 110
TEME

Buner xXuMHu4yeckou CBA3M.
MexaHu3mbl 00pa3oBaHUs
KOBAJIEHTHOM CBS3H.
Bonoponnascpsizb.
MexMOoIeKyIIpHBICB3aM
OECUCTBUA

bu6mmoreka LIOK https://lib.myschool.edu.ru/content/16173

BaneHTHOCTB U BaJIeHTHBIE
BO3MOHOCTH aTOMOB.
CBs13b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX
F€OMETPUUECKUM
CTpPOEHUEM

bubnuorexa [JOK
https://lib.myschool.edu.ru/content/5628https://lib.myschool.edu.ru/co
ntent/5207

Hpel[CTaBJICHI/Iﬂ 0
KOMINJIICKCHBIX
COCAMHCHUAX. COCTAaB U



https://lib.myschool.edu.ru/content/16173
https://lib.myschool.edu.ru/content/5628
https://lib.myschool.edu.ru/content/5628

HOMEHKJIaTypa

BeniecTa MosieKynsipHOTO
1 HEMOJIEKYJIIPHOTO
cTpoeHus. Tumbl
KPUCTAJTTNYECKUX
PELIETOK U CBOMCTBA
BEILIECTB

bubmauoreka IIOK
https://lib.myschool.edu.ru/content/16161https://lib.myschool.edu.ru/c
ontent/4877

[Tonatne o aAuCEpCHBIX
cucremax. [IpencraBnenue
0 KOJUTOMJIHBIX pacTBOpax

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/16206https://lib.myschool.edu.ru/c
ontent/4235

HctrHHBIE PACTBOPSI:
HaCBILLIEHHbIE U
HEHACBIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatel

CriocoObIBBIpasKEHUAKOHII
EHTPaLMUPACTBOPOB

bu6mmoreka LIOK https://lib.myschool.edu.ru/content/16206

Pemrenue 3amau ¢
HCITOJIb30BaHUEM MOHSITHH
""MaccoBas J10J11
PpacTBOPEHHOTO

nn

BemecTna', ""MoJispHas
KOHIIeHTparus"

Knaccudukamus u
HOMEHKJIaTypa
HEOPraHMUYECKUX BEIEeCTB

bubnuoteka L{OK https:/lib.myschool.edu.ru/content/15123

Cucrematuzanus u
0000111eH1E 3HAHUHN 110
TEME

bu6muoreka [{OK https://lib.myschool.edu.ru/content/15183



https://lib.myschool.edu.ru/content/16161
https://lib.myschool.edu.ru/content/16161
https://lib.myschool.edu.ru/content/16206
https://lib.myschool.edu.ru/content/16206
https://lib.myschool.edu.ru/content/16206
https://lib.myschool.edu.ru/content/15123
https://lib.myschool.edu.ru/content/15183

KonTtponsHas padora o
temaM "CTpoeHue aroma.
Ilepnoanyeckuil 3aK0H 1
IIepnoanueckas cucrema
XUMHUYECKHX dJIeMeHTOB JI.
W. Meuneneena",
"CtpoeHue BeuecTna.
Mmuoroo6pa3ueserniecTs"”

bu6mmoreka LIOK https://lib.myschool.edu.ru/content/15265

Knaccuduxarus
XUMHUUYECKUX PEAKIINH B
HEOpPraHW4YeCKO 1
OPraHN4eCKO XUMHUH.
3aKOH COXpPaHEHUSI MACChI
BEILIECTB; 3aKOH
COXpaHEHUs U
MIPEBPAICHUS SHEPTUN
MIPU XUMUYECKUX
peakuusx

bu6moreka [IOK
https://lib.myschool.edu.ru/content/5775https://lib.myschool.edu.ru/co
ntent/4234https://lib.myschool.edu.ru/content/16236

Tennosie 3 PexThI
XUMUYECKUX PEAKITHA.
Tepmoxumuueckue
ypaBHCHHS

Brraucnenus mno
YPAaBHEHUSAM XUMHUYECKHUX
peakuun u
TEPMOXUMHUYECKUM
YPaBHEHUSAM

CKopoCTh XMMUYECKOI
peakuuu, e€ 3aBUCUMOCTh

bubnuoreka [{OK https://lib.myschool.edu.ru/content/14418



https://lib.myschool.edu.ru/content/15265
https://lib.myschool.edu.ru/content/5775
https://lib.myschool.edu.ru/content/5775
https://lib.myschool.edu.ru/content/16236
https://lib.myschool.edu.ru/content/14418

OT Pa3IUYHBIX (PAKTOPOB.
Karanus u karanuzaropsl

T'oMoreuHsie 1
reTepOoreHHbIEPEAKIIUN

[Ipaktuyeckas padora Ne 1
o reme "BnusiHue
pa3nuyYHbIX (PaKTOPOB Ha
CKOpPOCTbh XUMHYECKON
peakuun"

O6patumbie u
HeoOpaTHMBbIe PEeaKINH.
XHUMHUYECKOE PaBHOBECUE

bubnuoteka [{OK https:/lib.myschool.edu.ru/content/16149

[TpakTrueckast padota Ne 2
o Teme "BnusHue
pa3IUyHBIX (PaKTOPOB Ha
MOJIOKEHHE XUMHYECKOTO
paBHOBecus"

DIEeKTPOTUTHIECKAs
nucconuanys. CUIbHBIE U
cia0bIe AJIEKTPOJIUTHI.
CreneHpauccoalim

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/15240https://lib.myschool.edu.ru/c
ontent/15185

HNoHnHoe npousBeacHue
BOJibl. Cpena BOJHBIX
pacTBOpPOB.
Bonoponnsiiinokaszarens
(pH) pactBopa

bubnuoteka L{OK https:/lib.myschool.edu.ru/content/15240

I'mpponns coneit. Peakiuu,
MPOTEKAIOLINE B
pacTBOpax dJIEKTPOJIUTOB

bubmunorexa LIOK
https://lib.myschool.edu.ru/content/5208https://lib.myschool.edu.ru/co
ntent/15227



https://lib.myschool.edu.ru/content/16149
https://lib.myschool.edu.ru/content/15240
https://lib.myschool.edu.ru/content/15240
https://lib.myschool.edu.ru/content/15240
https://lib.myschool.edu.ru/content/5208
https://lib.myschool.edu.ru/content/5208

[Ipaktuyeckas padora Ne 3

3 o Teme " XuMHUYeCKue
2 | peakuuu B pacTBOpax
AEKTPOJIUTOB"
OKucIuTeIbHO-
3 BOCCTAaHOBHUTEIIHbHBIC
3 peakuuu. Baxuenme bubnuotexa [{OK https:/lib.myschool.edu.ru/content/15204
OKHCITUTEITH U
BOCCTAaHOBUTEIIH
3 Meto/1 37€KTPOHHOTO
4 (271€KTOHHO-MOHHOTO)
OanaHca
3 DIIEKTPOIIH3 PACTBOPOB bu6mmoreka LIOK https://lib.myschool.edu.ru/content/15184
5 pacIiaBoB BEIIECTB
3 PemennesagaupazmnaHbIx
6 THIIOB
3 PemennesagaupaznuuHbIx
7 THIIOB
CucremaTtuzanus u
3 obobuuetne sHaxK 110 bubmuotexa L{OK https:/lib.myschool.edu.ru/content/15183
8 TeMe "XuMudeckue
peakuun"
3 KonTpompHas pabora mo
9 Teme "XuMHYECKHe bubmuotexa L{OK https:/lib.myschool.edu.ru/content/15265
peakuun"
4 [TonoxeHue HEMETAJJIOB B bu6mmoreka [JOK
0 [Tepuonnueckout cucreme https://lib.myschool.edu.ru/content/14664https://lib.myschool.edu.ru/c

XUMHWYCCKHUX JJICMCHTOB I[

ontent/5235https://lib.myschool.edu.ru/content/14632



https://lib.myschool.edu.ru/content/15204
https://lib.myschool.edu.ru/content/15184
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https://lib.myschool.edu.ru/content/15265
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H. MenpeneeBa u
0COOEHHOCTH CTPOSHHS UX
aTOMOB.
du3nmyecKknecBOMCTBAHEME
TaJIOB

AnnoTpOonus HEMETAJUIOB
(Ha mpumepe KHUcIopoia,
cepsl, hocopa u
yriiepoa)

Bopopon: nonyuenue,
¢buznueckue u
XUMHUYECKHE CBOMCTBA.
IMaopuast

T"ajoreHsl: Hax0XXICHUE B
MIPUPO/IE, CIIOCOOBI
noJTydeHus1, GU3nIecKue u
XMUMHYECKUE CBOMCTBA

["aj10reHOBO10POIBI.
Baxwueitmme
KHCJIOPOJICOICPIKAIINE
COEIMHEHMS TaJOT€HOB

JlaboparopHbie u
MIPOMBIIIIJICHHBIE CTIOCOOBI
MOJIy4EHUS TaIOTEHOB.
[IpumeHeHe ralloTeHOB U
UX COCUHEHUI

[TpakTudeckas pabota Ne
4. Pemienue
AKCIIEPUMEHTAIIbHBIX

bu6nuoreka [{OK https://lib.myschool.edu.ru/content/14563



https://lib.myschool.edu.ru/content/14563

3aza4 mo teme ""T"amorendsr’

'

Kucnopona: naboparopHsie
" NPOMBIIIJICHHBIC
CTocoOBI OTY4EHUS,

4 ¢busnveckue u
7 XUMHUYECKHE CBOMCTBA.
O3o0H.
[IpumeneHunexucIopoa u
030Ha
4 bu6moreka [IOK
8 OKcHIbI U IEPOKCHIBI https://lib.myschool.edu.ru/content/14809https://lib.myschool.edu.ru/c
ontent/5209
4 PemennesagaupazmnuHbIx
9 THIIOB
Cepa: HaxOX/ICHUE B
5 MIPUPO/IE, CIIOCOOBI
0 oJTydeHus1, (Uu3ndecKue u
XUMHYECKHE CBOMCTBA
i CepoBonopo, cyiabhumbt bubnuoteka L{OK https:/lib.myschool.edu.ru/content/5209
Kucnoponaconepxamiue
> COCHIHCHIA CepH; bu6mmoreka LIOK https://lib.myschool.edu.ru/content/5209
2 Oco0OeHHOCTH CBOMCTB
CEpPHOM KUCIIOTHI
[TpakTuueckas pabota No
5 5. Pemienue
3 JKCIIEPUMEHTAIIBHBIX bubmuoteka L{OK https://lib.myschool.edu.ru/content/14563

3amay no teme "Cepa u eé
coeMHeHus"



https://lib.myschool.edu.ru/content/14809
https://lib.myschool.edu.ru/content/14809
https://lib.myschool.edu.ru/content/5209
https://lib.myschool.edu.ru/content/5209
https://lib.myschool.edu.ru/content/14563

A30T: HaXOXKJICHUE B
MIPUPOJIe, CIOCOOBI
MOJTy4eHUs1, PU3UIECKUE U
XUMHUYCCKHE CBOMCTRA.
AMMUaK, HUTPUJIbI

bu6mmoreka LIOK https://lib.myschool.edu.ru/content/5209

Kucnoponconepxanme
COEIMHEHMS a30Ta.
OCo0EHHOCTH CBOWCTB
a30THOH KHUCJIOTBI

bubnuoteka [{OK https://lib.myschool.edu.ru/content/5209

[IpumeHeHue a3ora u ero
COEIMHEHU M.
A30THBICY100pEeHUs

docdop: HaAXOKICHHUE B
MIPUPO/IE, CIIOCOOBI
noJTydeHus1, GU3nIecKue u
XUMUYECKHE CBOMCTBA.
®dochuast u pochun

bu6moreka IIOK https://lib.myschool.edu.ru/content/5209

Oxkcunpl pocdopa,
dhochopconepxamue
kucioTel. Conu
(hochopHOI KUCTOTHI

[Ipumenenne pochopa u
€ro COeIUHEHU.
dochopHbIeyT00peHHS

[TpakTuueckas padota No
6. Pemrenne
AKCIIEPUMEHTATBHBIX
3as1a4 1o TeMe "A30T U
docdop u ux coequHeHU"

bu6nuoreka [{OK https://lib.myschool.edu.ru/content/14563



https://lib.myschool.edu.ru/content/5209
https://lib.myschool.edu.ru/content/5209
https://lib.myschool.edu.ru/content/5209
https://lib.myschool.edu.ru/content/14563

Yraepoa: HaXOXKJIEHHUE B
IIPUPOJIE, AJIOTPOIIHBIE
MOIU(UKAITNH;
¢busnveckue u
XUMHYECKHE CBOMCTBA,
MIpUMEHEHHE

Oxcup yriepona(ll),
okcu yrinepona(lV),
YroJibHas KUCJI0Ta U €&
coJH

Pemenunesanaupa3anyHbIx
THUIIOB

Kpemuuii: HaxoxaeHuE B
MIPUPO/IE, CIIOCOOBI
noJTydeHus1, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

Oxcun kpemuus(1V),
KpPEMHHUEBast KUCIIOTa,
CHJIMKATHI

[IpuMeHeHHne KpeMHHS U
ero coequHeHuii. CTekno,
€ro MOoJy4eHHE, BUIBI
CTEKJIa

PCI_HCHI/IC33.,H3.‘-Ipa3JII/I‘-IHBIX
THUIIOB

CucreMaruzanuvs u
00001IeHre 3HAHUH 110
TeMe "Hemeraminr"




KonTtponsHas padora o
teme "Hemeramnnr"

AHaJIu3 pe3yabTaToB
KOHTPOJIbHON paloThl,
KOPPEKIHsI OIIHOOK

[Tonoxxenne MeTayIoB B
[Iepnoanueckoii cucreme
XUMHNYCCKHUX JJIEMCHTOB.
Oco06eHHOCTUCTPOCHUSIIIIE
KTPOHHBIX000JI0YEKaTOMO
BMETAJUIOB

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/14541https://lib.myschool.edu.ru/c
ontent/5110

O6mwme puznueckue
CBOWCTBA METAJIJIOB.
[IpumeneHne MeTaaioB B
OBITY M TEXHUKE

CI1aBEIMETAILIOB.
Koppo3susmeramios

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/15204https://lib.myschool.edu.ru/c
ontent/2810https://lib.myschool.edu.ru/content/4257https://lib.myscho
ol.edu.ru/content/2775

PeI_HeHI/Ie3aI[a‘IpaSHI/I‘IHLIX
TUIIOB

DNEeKTPOXUMHUYECKUHN P
HAMPSKEHUN METaIJIOB.
O011e cnocoOsl
MOJIy4EHUS] METAIIJIOB

bubmuoreka [{OK
https://lib.myschool.edu.ru/content/14541https://lib.myschool.edu.ru/c
ontent/2810https://lib.myschool.edu.ru/content/2819

OO1as xapakTepuCcTUKa
MeTaiuioB | A-rpynmsl
Ilepuoanveckoit cucTeMbl
XUMUYECKUX JIEMEHTOB.

bu6muoreka ITOK https://lib.myschool.edu.ru/content/14564



https://lib.myschool.edu.ru/content/14541
https://lib.myschool.edu.ru/content/14541
https://lib.myschool.edu.ru/content/15204
https://lib.myschool.edu.ru/content/15204
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https://lib.myschool.edu.ru/content/14564

Harpuit u xanuii:
noJry4eHue, pu3nuecKue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX
BCIICCTB U UX COCAUHCHUI

OO011as XxapakTeprucTUKa
MeTtaiioB || A-rpynmsl
[Tepuonnueckoit CuCTEMBI
XUMHUYECKUX DJIEMEHTOB.
Marnuit 1 KaJbIIHii:
noJiyueHue, pu3ndeckue u
XUMHYECKIE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCTUHCHUN

bubnuotexa [{OK https:/lib.myschool.edu.ru/content/14564

JKécTkoCcTh BOORI U
crocoObI €€ YCTpaHEeHUS

AJIOMUHHI: TTOTy4YEHHUE,
(buzuveckue u
XMUMHYECKUE CBOICTBA,
MIPUMEHEHHE

AmMdoTtepHbIe CBOICTBA
OKCHJIa U THJIPOKCHU]IA
ATFOMHHHS,
TUAPOKCOKOMILIEKCHI
AIFOMUHUS, UX
MIPUMEHEHUE

Pe].HeHPIeBaI[a‘-IpaNIH‘-IHBIX
THUIIOB

IIpaktuyeckas pabora Ne

bu6muoreka [{OK https://lib.myschool.edu.ru/content/14929



https://lib.myschool.edu.ru/content/14564
https://lib.myschool.edu.ru/content/14929

7. Pemenne
AKCIEPUMEHTAIBHBIX
3ajad 1o teme "MeTaibl
[JIaBHBIX MOArpyHn"

OOmast xapakTepuCcTUKa
METaJJIOB TOOOYHBIX
noarpynn (b-rpymnm)
[Tepuonnueckoit CuCTEMBI
XAMUYECKUX JIEMEHTOB

bubnuoteka [{OK https://lib.myschool.edu.ru/content/5110

dusnueckue u
XUMHYECKHE CBOMCTBA
XpoMa M €ro COeIMHEHUH,
HX IPUMEHEHUE

bubnuoteka [{OK https:/lib.myschool.edu.ru/content/2830

Baxueiinue coenuHEeHNUA
Maprasia. [lepmanranar
Kajus, €ro OKUCIIMTEILHBIE
CBOMCTBaA

duzndyeckue u
XUMHYECKUE CBOMCTBA
JKelle3a U €ro COeIUHEHNM.
[Tonyuenue u mpuMeHeHue
CILIaBOB JKeje3a

bubnuoteka [{OK https:/lib.myschool.edu.ru/content/2830

dusznueckue u
XUMHYECKHE CBOMCTBA
MEIH U €€ COeAUHEHUM, UX
MIPUMEHEHUE

bubmuoteka [{OK https:/lib.myschool.edu.ru/content/2830

duznueckue n
XUMHYECKHE CBOUCTBA
IIMHKA U €T0 COCTUHEHUM,

bubmoreka ITOK https://lib.myschool.edu.ru/content/2830



https://lib.myschool.edu.ru/content/5110
https://lib.myschool.edu.ru/content/2830
https://lib.myschool.edu.ru/content/2830
https://lib.myschool.edu.ru/content/2830
https://lib.myschool.edu.ru/content/2830

UX IPUMEHEHUE.
' apOKCOKOMIIIEKCHILIMHK
a

[TpakTtuyeckas padora Ne
8. Pemenue
AKCTIEPUMEHTAIBHBIX
3aja4 1o Teme "Mertasuibl
MOOOYHBIX MOArPyHH"

bubnuotexa [{OK https:/lib.myschool.edu.ru/content/14929

PemrennesagaupazmnyHbIx
TUIIOB

O06o00mmenue u
cucreMaTrmni3anuusa
M3y4YEHHOTO MaTepuaa 1o
Teme "MeTamiber"

KonTtponbHas padota no
teme "Metamibr"

AnHanus pe3ynbTaToB
KOHTPOJILHOU paloThl,
KOPPEKILHSI OIHO0K

Ponp xumMuu B
obecreyeHny yCTOHYUBOTrO
pa3BUTHS YEJIOBEYECTBA.
[TonsTue o Hay4HBIX
METOJIaX UcCIIeJOBaHUS
BEIIIECTB

bubnuoteka L{OK https:/lib.myschool.edu.ru/content/15940

HayuHble npyHIHUIIBI
OpraHu3aluu
XUMHUYECKOTO
IIPOU3BO/ICTBA.

bu6nuoreka [{OK https://lib.myschool.edu.ru/content/15327



https://lib.myschool.edu.ru/content/14929
https://lib.myschool.edu.ru/content/15940
https://lib.myschool.edu.ru/content/15327

[TpombInIeHHBIE CTIOCOOBI
MOJIyYCHHS BAXKHEHUIINX

BEILIECTB

9 XHUMHUYECKOE 3arpsi3HEHUE

6 OKpY’Karolllel Cpe/ibl U ero bubnuoreka [{OK https:/lib.myschool.edu.ru/content/4119
IIOCJICACTBUA

9 XuMHus ¥ 3I0pOBbE bubnuotexa [JOK

7 yenoBeka. JIekapcTBeHHbIE https://lib.myschool.edu.ru/content/4748https://lib.myschool.edu.ru/co
CpelCcTBa ntent/4241

9 Xnmug . Pons xuMun

3 B 0O€ecIIeUeHNH MMUIIEBON
0€30macHOCTH

9 KocMmernueckue u

9 nap¢droMepHbIC CPEICTBA. bubnuoteka [{OK https://lib.myschool.edu.ru/content/2800

BriToBas xumus

XUMUS B CTPOUTEIIHCTBE.
1 Baxwueiimue

0 CTPOUTEIILHBIE U

0 KOHCTPYKIIMOHHBIE

bu6mmoreka LIOK https://lib.myschool.edu.ru/content/15644

MaTepuabl
1 XHUMHSA B CEIBCKOM

0 xo3siicTBe. OpraHn4ecKue
1 Y MUHEpaJIbHbIE

ynoOpeHus

bubnuoteka L{OK https:/lib.myschool.edu.ru/content/15644

1 Cucrematuzauus u
0 0000111eHE 3HAHUHA 110
2 TeEME

bubnuoteka L{OK https:/lib.myschool.edu.ru/content/15700

OBIIEE KOJIMYECTBO
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YACOB I10 ITPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

- Xumus, 11 knacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe obectso "M3natensctBo "[IpocBemienne”
- Xumus, 10 knacc/ IN'abpuensa O.C., Octpoymon W.I'., CnaakoB C.A., JIéBkuH

A.H., Axunonepnoe o0mectBo «M3narenbctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. Xumus. [Tnanupyemolie pe3ynbrathl. Cuctema 3ananuid. 8-9 kiacchel: mocooue
JUIs yuuTenen oomeo0pazoBaTebHbIX yupexaeHuit/A.A. Kasepuna, P.T'.
Wpanoga, JI.YO. [lo6potun; mox peaakuueii I'.C. KoBaneoii, O.b. JlorunoBoii. -
M.: [Ipocsemenne. - 2013. - 128 c.

2. Xumus. Temarnaeckuit KOHTpoIb. 8-9 kmaccel/A.A. Kasepuna, I'.H.
MomnganoBa, M.I'. CHactuna. - M.: HanmmonaneHOe o6pa3zoBanue, 2022. - 160 c.
(®T'OC. TemaTnueckuii KOHTPOJIb)

3. Ho6potun [1.}O. KonTponupyromas QyHKIHS MIKOJIEHOTO XUMUYECKOTO
sKcriepuMenTa // Xumus B mkone. - 2017. - No3.

4. Epbirun JILI1., umkun E.A., MeTtoauka pelieHus 3a1ad no XuMuu: yaeOHoe
nocooOue AJis CTYJIEHTOB MEJarornueCKuX HHCTUTYTOB M0 OMOJIOTMYECKUM U
XUMHUYECKUM crenuaibHOCTsM. - M.: [IpocBemenue, 1989, - 176 c.

5. 3notHukoB D.I'. X¥UMUYECKUNA SKCIEPUMEHT KaK CceUu(pPUIeCKruii METO T



o0yuenus // IlepBoe centsaops. - 2007. - No24.

6. MomuanoBa I'.H., Caactura M.I'. KonndecTBeHHBIE OTHOIICHHS B XUMHUU //
Xumus 11l IKOABHUKOB. - 2020. - N4,

7. Obmmast meToarka o0yuenust xumuu B mmikose / P.I'. iBanosa, H.A.
Il'opoaunosa, JI.}O. JloO6poTtun u ap.; moa peaakuueut P.I'. Banosoit. - M.:
Hpoda, 2008. - 319 c.

8. (Poccuiickas akanemust ooOpa3zoBanus - yuutento) A.A. Kasepuna, P.T.
Npanoga. ['maBHas HopMaTUBHAs 0a3a XUMHYECKOTO 00pa30BaHUs B CpeaHEN
IIKOJIE.

9. Xumus. Pemienue 3a1anuii MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH.
Kaxk nmonyunts MmakcumanbHbIi 61 Ha EI'D: yuebHOoe mocobue / A.A. Kasepuna,
I'.H. Monuanosa, H.B. Ceupunenkona, C.B. Craxanosa. - M.:MIHTemIexT -

Ientp, 2015. - 216 c.

NN PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

VYpox (POIII) https://resh.edu.ru

VYpox (HcmopTan) https://nsportal.ru

(AKmacce) https://www.yaklass.ru

Buneoypox (MaTepuetypok) https://interneturok.ru

[Mpezenranus (Muadoypoxk) https://infourok.ru

bubaunoreka I{OK https://m.edsoo.ru



[Ipe3enranus (3uanuno) https://znanio.ru
Pemy ET'D https://ege.sdamgia.ru/
Ypox https://urok.1sept.ru

Ypok, npesenranuu https://multiurok.ru

Ypok (POKCDPOP) https://foxford.ru
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