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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpaMMa Mo XMMHU Ha yPOBHE CpPEAHEro o0IIero oOpasoBaHus pa3zpaboTaHa Ha
ocHoBe DexnepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuum B Poccuiickoii
Oenepanuny, TpeOOBaHUI K pe3ylnbTaTaM OCBOeHMs (efepatbHON 00pa3oBaTEIbHON MPOTrPAMMBbI
cpennero oomiero oopazoBanusa(P@OIl COO), npencrabieHHbIX B DeepalbHOM TOCY1apCTBEHHOM
obpaszoBarensHOoM ctangapre COO, ¢ yuérom Konuemnmum mnpernopaBaHusi y4eOHOTO MpeaMera
«Xumus» B 00pa3zoBaTeNbHBIX opraHm3anusx Poccuiickoit @enepanuu, peaau3yrOIUnX OCHOBHBIE
oOpa3oBaTeyibHble MPOTrpaMMbl, U OCHOBHBIX MOJIOXKEHUUH «CTpaTeruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @eaepannu Ha nepuon a0 2025 roxa» (Pacnopsikenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUS Ha YPOBHE YIITyOJIEHHOTO H3YUYEHHUs 3aHIMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpa3oBaHus yuyaniuxcs 10—11 kmaccoB. M3yuenue npeaMera, peain3yeMoe B YCIOBUAX
b depeHIPOBaHHOTO, TPOGUIBHOTO 00YyUEHUS, MPU3BAHO 00ECIIEUUTh 00IIe00pa30BaTEIbHYIO U
OOLIEKYJIBTYPHYIO MTOATOTOBKY BBIITYCKHUKOB IIKOJIbI, HEOOXOUMYIO I a/laliTalluy UX K OBICTPO
MEHSIOLIUMCS YCIIOBHUAM KHU3HU B COLUYME, a TaKKe JJIs POJI0JKEHUSI 00yUEHUsl B OpraHu3alusIxX
npodecCHOHaNBFHOrO 00pa30BaHUsl, B KOTOPBIX XUMHUS SBJSETCS OJHOM W3 MPHOPUTETHBIX
JTUCIUTLIVH.

B nporpamme 1no XuMuM Ha3zHayeHHE MpeAMeTa «XUMHUSA» TOJIYy4aeT HOAPOOHYIO
MHTEPIIPETAIMI0 B COOTBETCTBUM C OCHOBomnojaraoomumu mnonoxenussmu DProC COO o
B3aMMOOOYCIIOBICHHOCTH IIeJied, COoepaHus, pe3ylbTaToB OOyueHUs U TpeOOBaHHM K YpPOBHIO
IOATOTOBKH  BBITYCKHUKOB. (CBHIETEIBCTBOM TOMY SIBJISIFOTCSL  CIEAYIOIIME BBINOIHIEMbBIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e HUHQOPMAIMOHHO-METO/NYECKas, pealu3alus KOTopoil olecnednBaeT MOJIydYeHHE
NPEJICTAaBICHUST O MLENsAX, COAEpP)KaHWU, OOIIeW CTpaTeruu OOYy4eHHMs, BOCHUTAHUS U
pa3BUTHS OOyYarOIIMXCSA CPEICTBAMU IPEAMETa, M3Yy4aeMOIro B paMKaX KOHKPETHOTO
npodus;

® OpraHM3alMOHHO-IUIAHUPYIOWIAs, KOTOpas NpEeayCMaTpHUBAaET OIpPEEICHHE: NPHUHLUIIOB
CTPYKTYPUPOBAaHUS ¥  TIOCJIEJOBAaTEIbHOCTH  HM3ydeHHs  ydyeOHOro MaTepuana,
KOJIMYECTBEHHBIX U KAuyeCTBEHHBIX €ro XapaKTEepHUCTUK; MOIXOJO0B K (OPMHUPOBAHUIO
COJIEp)KaTeNIbHON OCHOBBI KOHTPOJISI M OLEHKH 0Opa3oBaTeNbHbIX JOCTHXKEHUMN
o0Oyyaromuxcst B paMKax HTOrOBOHM aTTecTaluu B (OpME €IWHOTO TOCYAapCTBEHHOTO
9K3aMEHa [0 XUMUH.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

® YCTaHABJIMBAET WHBAPHAHTHOE MPEIMETHOE COjAepKaHUe, 00d3aTeNbHOE NIl U3YYEHHUS B
paMKax OTHAEIbHBIX Mpoduiel, mperycMaTpuBaeT pacipeielieHue U CTPYKTYpUpOBaHHE
€ro 1o KJlaccaMm, OCHOBHBIM COJIEpKaTeJIbHbIM JIMHUSAM/pa3fiesiaM Kypca;

e JaéT NMpUMEpPHOE paclpesielieHue yu4eOHOro BpPEMEHH, PEKOMEHJIyeMOro i M3Y4eHUs
OTJIEIbHBIX TEM;

e [peIaraeT NPUMEPHYIO MOCIEA0BAaTENIbHOCTh U3YyUeHUsl yUeOHOTro Marepuaia ¢ yuéToM
JIOTUKU OCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e aéT METOIUYECKYIO MHTEPIPETAIIHIO IeJIeH 1 3a/1a4 U3y4YeHUs IpeIMEeTa Ha YIrITyOJIEHHOM
YPOBHE € YU4ETOM COBPEMEHHBIX ITPHOPUTETOB B CUCTEME CPEHETO 0OIIEero 00pa3oBaHMs,
COJIEp/KaTEIbHOM XapaKTEpPUCTUKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS OCHOBHOM
o0pa3zoBaTeNbHOW MpPOrpaMMbl  cpeaHero  oOmero  oOpa3oBaHusl — (JIMUHOCTHBIX,
METanpeIMETHbIX, NPEIMETHBIX), a TaKKe C Yy4E€TOM OCHOBHBIX BHJIOB Yy4eOHO-
MIO3HABATENBHBIX JICHCTBHI 00yUaroIIerocs o OCBOCHUIO COJCPKAaHUS IPEaAMETa.



ITo BceM Ha3BaHHBIM MO3ULUAM B IIPOTrPaMMe 10 XMMUU MPEAYCMOTPEHA IPEEMCTBEHHOCTh C
o0yyeHHeM XMMHHU Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa3zoBaHMs. 3a MpelesiaMH YCTaHOBIICHHOMN
IpOTPaMMOIl MO0 XMUMHHU 00s3aTeNbHOW (MHBApHAHTHON) COCTABIISIOIICH COAEp)KaHHUs Y4eOHOTO
npeaMera «XuMHs» ocTaércs BO3MOXKHOCTh BBIOOpA €ro BapMaTHBHON COCTaBISIOIIEH, KOTOpas
JIOJDKHA OIIPEJEIIATHCS B COOTBETCTBUU C HAIIPABIEHUEM KOHKPETHOIO Npoduist o0ydeHus.

B cootBerctBuu ¢ koHnentyaibHbIMU nosioxkeHusMu GI'OC COO o Ha3zHauYCHUU TPEIMETOB
6a3oBoro u yriayOn€HHOro ypoBHEH B cucteMe Au(QepeHIHpPOBAaHHOTO OOyYeHHUs Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHMs XHMHUS Ha YPOBHE YIUIyOJEHHOrO M3Yy4YEHHUs HaIlpaBlieH Ha
peanu3aluio IPeeMCTBEHHOCTHU € MOCIIEAYIOIIHUM 3TAlloM MOJIy4YeHHUs] XUMUYECKOTro 00pa3oBaHus B
paMKax HM3y4eHHs CIHEIHAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKHUX IUCIMIUIMH B BYy3aX WU
OpraHu3alUsaX cpenHero npogeccuoHaIbHOro oOpa3oBaHus. B 3Toil CBs3uM M3ydeHHe MpeaMera
«XUMUS» OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHHe U YriyOJeHue TEOpeTUYEeCKOH U
IPAaKTUYECKON NOJrOTOBKU 00YUaIOIIMXCsl, BBIOPABIIMX OINpeeldEHHbINH Mpoduib 00y4eHus, B TOM
YyHClie ¢ NEPCIEKTUBON MOCIEAYIOLIEr0 MOJYyYEHUsI XMMHUYECKOro oOpa3oBaHMs B OpraHMU3alMsIX
npodeccuonanpHoro oobpasoBanus. Hapsay ¢ atum, B cBere TpeboBanuit ®I'OC COO k
IUIAHUPYEMbIM pe3yJibTaTaM OCBOEHHs (QelepaabHOM 00pa30BaTeNbHON HpPOTrpaMMbl CPEAHEro
oOmiero oOpa3oBaHusl U3ydeHHE IpeaMmeTra «XHMHS» OPUEHTHUPOBAHO TAaK)KE Ha pElIeHue 3aaay
BOCIIUTAHUSI W  COLUMAIBHOTO pa3BUTHA  OOydarommxcs, Ha (QOPMHpPOBaHHE Yy HHX
OOIIENHTEIUIEKTYaIbHBIX yYMEHUH, YMEHUH palMOHAIM3alMd Y4eOHOro Tpyda M 000OMIEHHBIX
CHOCO00B JEATEIbHOCTH, UMEIOIIUX MEXIUCIUIUTMHAPHBIN, HaIIPEMETHBIA XapaKkTep.

CocrapnstomuMu  npeaMera «XUMHsS» Ha YpOBHE YIIIYONEHHOTO M3Y4YEHUs SIBISIOTCS
yrayOnénnele Kypcbl — «Opranuueckas XuMus» U «OOmas um HeopraHudeckas xumus». Ilpu
OTIpe/IeNIEHUU MOAXO0J0B K OTOOpPY M CTPYKTYpHOH OpraHM3aiii COJEp>KaHUS ITHUX KypCOB B
nporpamMMe Mo XUMHUM 3a ocHOBY HpuHATH nosoxeHuss PI'OC COO o paznuuusax 6a30BOro u
yIIIyON€HHOTO YPOBHEHM H3ydeHUs MpeaAMeTa.

OcHoBy cozepxanus KypcoB «Opranudeckas Xumusi» U «OO0I1ast 1 HEOpraHUYecKask XUMUS
COCTaBJISIET COBOKYIHOCTb IMPEIMETHBIX 3HAaHUM M yMEHMH, OTHOCAIIMXCS K 0a30BOMY YpPOBHIO
W3YYEHHUs MpeaMeTa. DTa CUCTEMA 3HAHWM MOJIy4yaeT ONpENeIEHHOE TEOPETUYECKOE ONOIHEHHE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO 00JbIINI 00BEM (PaKTOIOrHYECKOro MaTepuana.
Tak, Ha yrayOn€HHOM ypOBHE HU3Yy4EHHs MpeaMera obecreueHa BO3MOXKHOCTh 3HAYUTENIBHOIO
yBeJIMYEHUS! 00bEMa 3HAHUN O XMMUYECKUX DJIEMEHTaX M CBOWCTBAaX WX COEIMHEHUN HAa OCHOBE
pacuiMpeHust M YriayOJIeHusT NpeJCTaBICHUH O CTPOEHUHM BEIIECTBAa, XUMHMYECKOW CBS3M U
3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIUH, pacCMaTpUBAEMBIX C TOUKU 3PEHUS XUMHUECKOW KHHETUKU
U TepMoAauHaMuKu. M3ydenue nmepuoandeckoro 3akoHa U Ileproanueckoil cucTeMbl XUMHUECKUX
AIIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEICTaBICHUSX O CTPOCHUU
aTomMa. XUMHYECKasi CBSI3b OOBSCHSETCS C TOYKHU 3PEHHUS HHEPreTUUYECKUX H3MEHEHHH mpu eé
00pa30BaHUM U pa3pyllIEHUH, a TaKXKe C TOYKU 3PEHHUS MEXaHU3MOB e€ oOpa3oBaHus. M3yueHue
TUIIOB PEAKIHH TOMOIHSIeTCS] JOPMUPOBAHUEM MPEICTABICHUM 00 3JIEKTPOXUMHUYECKHX MTpoLieccax
Y 3JIEKTPOJIM3€ PacIIaBOB M PaCTBOPOB BELIECTB. B Kypce opraHnyeckoil XuMuM pu pacCMOTPEHUN
PEaKIMOHHON CIOCOOHOCTH COEIMHEHUH yenseTcss 0coboe BHUMAaHNE BOIPOCaM 00 3JIEKTPOHHBIX
s dexTax, 0 B3AUMHOM BJIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peakUuii.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COAEp)KaHUE KYpCOB XUMHM YIIIyOJIEHHOTO YpPOBHS
U3y4eHMsI AJIs KJIACCOB ONpeNeNEéHHOro npoguis (MNIaBHBIM 00pa3oM Ha UX CTPYKTYpY M XapakTep
JIOTIOJTHEHUH K OOIIel cucTeMe MpeIMETHBIX 3HAHMN) OKa3bIBAIOT BIMSHHE CMEXHBIC MPEIMETHI.
Tak, HarpuMep, B COACp)KaHUU MpeAMEeTa IS KIACCOB XMMHUKO-(U3NUECKOTO MpoQuis 00iblIoe
3Ha4yeHue OyayT UMETh 3JIEMEHTBI Yy4eOHOro Marepuana no odmei xumuu. [Ipu nzyuennu npeamera



B JIaHHOM CJIy4ae akleHT OyIeT ciejlaH Ha OOIIHOCTh METOJOB MO3HAHHWS, OOIIHOCTh 3aKOHOB U
TEOpUH B XUMUU U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAsT Teopusi (MOJICKYIIsIpHAsE Teopust B (hU3HKE),
3aKOHBI COXPAHEHHSI MACCHl U DHEPI'UH, 3aKOHbl TEPMOJUHAMHUKH, JIEKTPOJIM3A, MPEICTABIEHUS O
CTPOEHMH BEIIECTB U JIPYTO€.

B TO ke Bpems B coaep:KaHHH IpeaMeTa Ul KJIacCOB XMMHUKO-OMOJIOTHYECKOTO MpoQuiis
OoJsbIIMK yIeNbHBIM Bec OyJAeT MUMETh OpraHuyeckas Xumus. B 3ToM ciydae mpenocTaBisieTcs
BO3MOXXHOCTh JIJIsi O0siee 00CTOSITENFHOTO PACCMOTPEHHS XUMUYECKOW OpPTaHM3aIMi KICTKH Kak
OMOJOTUYECKON CUCTEMBI, B COCTaB KOTOPOI BXOJST, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI,
KaK JUNuAbl, OCJIKH, YIIIeBOAbl, HYKJIEHHOBBIE KUCIOTHI U Apyrue. Ilpu sTom 3HaHMs O cocTaBe U
CBOMCTBax MPEACTABUTENIEH OCHOBHBIX KJACCOB OPraHMYECKHUX BEIIECTB CIyKaT OCHOBOM ISt
W3YYCHHUS CYIIHOCTH MPOLIECCOB POTOCUHTE3A, TIXaHUS, ITUIIEBAPCHHUS.

B mutane ¢oopMupoBaHusi OCHOB HayYHOTO MHUPOBO33PEHUS], OCBOCHUS OOIIIEHAYYHBIX METO/I0B
MIO3HAHUS U OMBITA TPAKTUYECKOTO IPUMEHEHHUSI HAYUYHbIX 3HAHUN U3y4YEHHE NpeaMeTa « XUMH» Ha
yriy0JIEHHOM YPOBHE OCHOBAHO Ha MEKITPEAMETHBIX CBS3SIX C YYCOHBIMH MTPEAMETaAMU, BXOISIIUMU
B COCTaB IHpeaMeTHbIX oOnacteii «EcTecTBeHHO-Hay4yHble @peaMeTsl», «MaremaTuka u
uH(popMaTuka» u «Pycckuil sI3bIK U TUTEpATypar.

[Tpu n3ydyenun yueOHOTro mpeamMeTa « XuMHUs» Ha YriyOJIEHHOM ypOBHE Takke, Kak Ha YpOBHE
OCHOBHOTO M cpefHero ooOmiero oOpasoBaHusi (Ha 0a30BOM YpOBHE), 3ajaueii NMEPBOCTEIICHHOU
3HAYUMOCTH SIBIISIeTCS  (DOPMHpOBAHME OCHOB HAyKM XUMHUHM KaKk O0JIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa M OJHOr0 U3 KOMIIOHEHTOB MHPOBOM
KynbTypbl. Pernenue 3Toi 3amaun Ha yrayOJn€HHOM YpPOBHE HM3YUEHHUs MpeAMeTa Mperoaraer
peanr3annio TaKuX MeNeu, Kak:

e (dopMHpOBaHME TIPEACTABICHUI: O MaTEPHAIBHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSX H
MMO3HABAEMOCTH SIBJICHUH MPUPOABI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HayK U €€
BEJIYIIIEH POJIH B 00ECTICUEHNH YCTOMYMBOTO PA3BUTHUS UEJIOBEUYECTBA: B PEIICHUH ITPOOIEM
HKOJIOTMYECKOM, DHEPreTUYeCKOW M TMHILEBOMl 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI,
CO3aHMM HOBBIX MATE€PHAIIOB, HOBBIX HCTOYHUKOB DJHEPrHH, B 00OeCrnevYeHuu
palMOHATIBLHOTO TPHUPOIOIOIL30BaHUs, B (OPMHPOBAHUM MHPOBO33PEHHUS W OOIIEH
KYJIbTYpbl 4YENIOBEKa, a TaKKe HJKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO U IIPUPOJHON CpeLE;

® OCBOCHHE CUCTEMBI 3HAHUH, JIEKAINUX B OCHOBE XMMUYECKOM COCTABIIIOLIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa: (PyHIAMEHTAIbHBIX MOHSATHIA, 3aKOHOB W TEOpUN XHMHUH,
COBPEMEHHBIX MPEACTABICHUI O CTPOCHUHM BEIIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJIEKYJSIPHOM, HAJIMOJICKYJSIPHOM, O TEPMOJUHAMHYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSX TPOTEKAHUS XUMHUYECKHX PEaKIUuid, O XUMHUYECKOM paBHOBECHH,
pacTBOpax M IUCIEPCHBIX CHUCTEMaX, 00 OOIIMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO
MIPOU3BOJCTBA;

e (hopMHupOBaHHE y O0YJAIONTUXCSI OCO3HAHHOTO TOHUMAHUS BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMWYECKUX 3HAHUU 1T OOBSICHEHUS KITFOYEBBIX HIACH U TIPOOJIEM COBPEMEHHON XUMUU,
It OOBSICHEHUSI W TPOTHO3MPOBAHUS SIBICHWH, HMEIOIIMX €CTECTBEHHO-HAYYHYIO
IPHUPOY; TPAMOTHOTO PEUICHHS MPOOJIEeM, CBSI3aHHBIX C XHMHEH, MPOTHO3WPOBAHUS,
aHaJIW3a M OLEHKU C IO3UIMHA DKOJIOTHYECKON OE30IaCHOCTH ITOCJIEACTBUII OBITOBON U
IIPOU3BOJICTBEHHO! JIESATEIIBHOCTH YEJIOBEKA, CBA3AHHOW C XMMUYECKHUM MPOU3BOJCTBOM,
HCIIOJIb30BaHUEM U MepepabOTKOM BEIIECTB;

e yriuyOJeHWe NPEICTAaBICHUA O HAYYHBIX METOJaX IMO3HAHUS, HEOOXOTUMBIX JIIs
NpUOOpETEeHUs] YMEHUN OPHUEHTUPOBATHCS B MUPE BEUIECTB U OOBSCHEHHUS XUMHUYECKHX



SIBJICHUI, UMEIOIIUX MECTO B TPUPOJIC, B TMPAKTUICCKON NEATEITHHOCTH W MOBCETHEBHOM
KHU3HU.
B mane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PA3BUBAIOIIUX (PYHKIUH LETOCTHON
CHCTEMBI CpeZlHero o0miero oOpa3oBaHUs MPU M3YYCHUU TNpeaMeTa «XHMHsS» Ha YriyOJIEHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKE TSN U 33]]auH, KaK:

e BOCIUTaHUE YOKAEHHOCTH B MMO3HABAEMOCTH SIBIICHUI MPHUPOJIBI, YBAKCHHSI K MIPOLIECCY
TBOpYECTBa B o0OJiacTu TCOPCTUYUCCKUX U IPUKIAIHBIX I/ICCHC,Z[OBaHI/Iﬁ B XHMHU,
(dopMHpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKU;

® pa3BUTHEC MOTHBAlMM K OOYYEHHIO W TO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO W
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE MO3HABATEILHBIX UHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcsi, OPMUPOBAHUE Yy HUX CO3HATEIBHOTO OTHOIICHUS K CAaMOOOPa30BaHUIO U
HEMPEPhIBHOMY O00pa30BaHUI0 KakK YCJIOBUIO  YCIEHIHOW MpO(ecCHOHAILHOW U
0611I€CTBGHHOI>1 ACATCIIBHOCTH, OTBCTCTBCHHOI'O OTHOIICHHA K CBOCMY 3I0POBBIO U
NOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HHU;

e (dopMuUpOBaHHE YMEHUH ¥ HAaBBIKOB pPa3yMHOTO MPHPOJOIOIL30BAHHS, PA3BUTHE
9KOJIOTUYECKOH KyJIbTYpBhI, IPHOOPETCHUE OIbITa O0IIECTBEHHO-TTOJIC3HOH AKOJIOTHUECKOM
NEeSITEITLHOCTH.

OO1m1ee yrcIo 9acoB, MPETYCMOTPEHHBIX JUIS U3YUEHHS] XUMHUH Ha YTIyOJIEHHOM YPOBHE CPEIHETO
obuiero oopasoBanusi, coctaBiser 204 yacos: B 10 kmacce — 102 gaca (3 gaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B Henenio).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[TpenMeT u 3HaYEHNE OPraHUYECKON XUMUH, IPEJICTABIEHNE O MHOTOO0Opa3ul OPraHuYeCcKUX
COCTUHEHUN.

DJEeKTPOHHOE CTPOSHUE aTOMa yIiiepojia: OCHOBHOE U BO30YKIEHHOE COCTOSIHUA. BaneHTHbIe
BO3MOXKHOCTH aToma yIiepoAa. XHUMHUYECKas CBs3b B OPraHUYECKUX COEIUHEHUSX. THIbI
rudpuan3ai aTOMHBIX opOuTaneil yriepoga. MexaHu3mbl 00pa30BaHHs KOBAJIEHTHOM CBSI3U
(0OMEeHHBIN U JOHOPHO-AKIENTOPHBIN). THUIBI MepeKphIBaHUS ATOMHBIX OpOUTaNel, G- U TM-CBA3H.
OpuuapHasi, 1BOMHast U TpoifHas cBsA3b. CrocoObl pa3pbiBa CBsA3EH B MOJIEKYJaX OpPraHUYECKHX
BeiecTB. [ToHsTHE O CBOOOTHOM pajKalie, HyKJIeo(uiie 1 eKTpodue.

Teopuss cTpoeHMs OpraHu4eckux coeauHeHnd A.M. byriepoBa U COBpEMEHHBIE
MPEJICTABICHUSI O CTPYKType MOJIEKYJ. 3Hau€HUE TEOPHUHM CTPOEHHUS OPTaHMYECKHUX COEAMHEHMMH.
Monekynsipuple U CTpyKTypHbIe (opmynbl. CTpykTypHbIe (DOPMYIBI  pa3IMYHBIX BUIOB!
pa3BEpHyTas, COKpall€HHas, CckeneTHas. M3omepusa. Buasl wusomepum:  CTpyKTypHas,
IPOCTPAHCTBEHHAs. DJEKTPOHHbIE APQPEKTH B  MOJEKYJIaX OpPraHUYECKHX COEIMHEHHUH
(MHAYKTHUBHBIN 1 ME30MEPHBINA (D PEKTHI).

[IpencraBiaenre o KJIacCU(pHUKAIMKU OpraHWYECKHX BemecTB. [loHATHE O (YHKIMOHAIBHOM
rpynne. I'omonorusa. I'omonormueckue psapl. CuctemMaruueckas HOMEHKIJIATypa OpPraHHYeCKUX
coemuaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.



OcobeHHoCTH u KJIacCU(pUKAIIHS OPraHNYECKHUX peaKkum. OKucIuTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHEpUMEHTAJIbHBIE METOJbl HM3Y4YEHMs] BEIIECTB M MX IPEBpAlLlEHUI: O3HAKOMIIEHHE C
o0Opa3liaMu OpPraHMYECKUX BEIIECTB M MaTepuajaMH Ha HUX OCHOBE, OIBITHI IO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHuu (TU1aBjIeHUE, 0OYTIIMBaHUE U TOPEHHE), KOHCTPYHUPOBAHUE
MOJIeJIe¥ MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesogopoabl.

Ankanbl. ['omonoruueckuii psn anakaHoB, oOmias ¢opmyia, HOMEHKIATypa U HU30MEpHs.
DJIeKTPOHHOE M MHPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP -TMOpPHMIM3AIMA ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA AIKAHOB.

XVMMHYECKUE CBOMCTBA aJKaHOB: PEAKIUM 3aMEILEHUs, W30MEpU3alMM, JETUIPUPOBAHMS,
UKIIU3alluK, TUPOJIN3a, KpeKUHra, Topenus. [Ipencrasienne o MexaHu3Me peaklnii pauKalIbHOTO
3aMeIICHHS.

Haxoxnenue B npupoae. CriocoOsbl 1oJIydyeHus: U IPUMEHEHUE aJIKaHOB.

[uxnoankansl. OOmas ¢opmyna, HOMEHKIatypa U u3omepus. OCOOEHHOCTU CTPOCHHUS U
XUMHYECKHX CBOMCTB MasbIX (UMKIOMNPOMNAaH, LHKIOO0YTaH) H OOBIYHBIX (I[MKJIONEHTAaH,
[UKIIOTeKCaH ) [UKI0ANKaHoB. CrocOObI MONTY4YeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Ankensl. ['oMooru4eckuii psj allkeHOB, oOmast Gopmyna, HOMEHKIATypa. DIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT ATKEHOB, SP>-rHOPUIN3aIMs aTOMHBIX OpOHTalei yrieposa,
c- u m-cBsizu. CTpyKTypHass U reomeTrpudeckas (Uuc-TpaHc-) uzomepus. dusnueckue cBoiicTBa
QJIKEHOB. XMMHMUYECKHE CBOWMCTBA: peaklUM MPUCOEAMHEHUS, 3aMEIEeHUs] B O-TIOJIOKEHHE NpHU
JIBOMHOM CBSI3M, IOJIMMepu3auu U okucieHus. [Ipasumino MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIy4eHHUsI U IPUMEHEHUE aJIKEHOB.

ATKaTueHBbI. Knaccudukanus aJIKaTUCHOB (conpsixEHHBIE, U30JIUPOBaHHEIE,
Kymynupoganuvie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOEHUS U XUMHUYECKHUX CBOMCTB CONPSKEHHBIX
TMeHoB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpsskEHHBIX JUeHOB. CIIOCOObI MOTyUeHUs
Y TIPUMEHEHUE alIKaIUEHOB.

Anxunbl. ['oMonmorudeckuil psj ajakuHOB, oOmas ¢opmysa, HOMEHKIATypa M H30Mepus.
OJEeKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKHMHOB, SP-THOpHIM3aIMs aTOMHBIX
opOutaneit yraepojga. Du3MYECKHE CBOWCTBA AJIKWHOB. XHMHYECKHE CBOMCTBA: pPEAKIIUH
NPUCOEANHEHUS, JAUMEpPU3allud U TpUMEpH3aluH, OKucCieHUs. KuclIoTHble CBOWCTBAa alIKMHOB,
UMEIOIMX KOHIEBYIO TPOHHYIO CBs3b. KauecTBeHHbIE peakiMu Ha TpPOiHYIO CBs3b. CrocoObl
MOJIy4YEeHHUsI U IPUMEHEHHUE aJTKUHOB.

Apomarudeckue yrieBoJopojibl (apeHsl). ['omonoruueckuil psn apeHoB, oOmas (opmyia,
HOMEHKJIaTypa M H30MepHsl. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH301a.
dusnueckue CBOHCTBA apeHOB. XHMMHUYECKHE CBOMCTBa OEH30J1a W €ro rOMOJIOTOB: pPEaKLUU
3aMelleHusT B OCH30JbHOM KOJIBLIE U YIJIEBOJOPOJHOM pajuKaje, PeaklHHu IPHCOSIUHEHUS,
OKHCJIEHHE romosioros 6ensona. [IpencraBienre o0 OpUEHTUPYIOLIEM JEHCTBUHM 3aMECTUTENEH B
OEH30JIbHOM KOJIbIIE Ha MPUMEPE ATKUIbHBIX PaJAUKaAIOB, KapOOKCUIBHON, THAPOKCUIILHON, aMUHO-
U HUTPOTPYIIIIBI, aTOMOB rajnioreHoB. OCOOEHHOCTH XUMHUUECKUX CBOWCTB cTuposa. [lonumepusanus
ctupoia. CriocoObl MoydeHus U TPUMEHEHHE apOMaTHUYECKUX YTIIEBOIOPOIOB.

[Tpupoansrtii ra3. [lomytHbie HedTaHbBIE Ta3bl. HedTh u € mpoucxoxaenne. KameHHbIH yrosb
U MIPOAYKTHI ero nepepadotku. CriocoOs! epepadboTku HEDTH: MEPEroHKa, KPEKUHT (TEPMUICCKUN,
KaTaJIMTHUecKuil), pucdopmunr, nuponus. IlpoaykTsl mepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.



DONEKTPOHHOE CTPOCHHE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakuuu 3amerieHus
rajoreHa Ha TUAPOKCOTPYIIYy, HHUTPOTPYIIYy, LHAaHOTPYMIy, amMuHOTrpymmy. [leiictBue Ha
rajJoreHNnpou3BOJHBIE  BOJHOIO M  COUPTOBOIO  pacTtBopa  wi€nouyd. B3aummopneiicTBue
JTUTaJIOTEHAIKAHOB C MarHueM M HUHKOM. [loHsATHE O MeTajuIoOpraHUYecKUX COEIUHEHUSIX.
Hcnonp30BaHne TrajoreHNpPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE M TPU CHHTE3E
OpraHMYECKUX BEILECTB.

DKcrepuMeHTaTbHbIE METO/IbI U3YUCHHS BEIIECTB M UX IPEBPAILCHH: H3yuyeHHe (PU3NIECKUX
CBOICTB yIJI€BOJOPOAOB (PacCTBOPUMOCTH), KaYECTBEHHBIX PEAKIUH YIIIEBOJAOPOJOB Pa3IMUHbIX
KjaccoB (oOecuBeurBaHMe OpOMHON WM HWOJHOM BOJBI, pPAacTBOpa IMEepMaHraHara Kaus,
B3aUMOJICHCTBUE alleTWICHA C aMMHAa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHHE yIJIepo/ia U BOJOPOJa B OPraHUUYECKUX BEIIECTBAX, IIOJYyUYEHUE ITHIICHA U U3yYEHUE
€ro CBOKMCTB, O3HakKoMiieHHE ¢ Koyuiekuusmu «HedTe» um «Yromp», ¢ obpasuamu MiacTmace,
KaydyKOB M PE3UHbI, MOJEIUPOBAHUE MOJEKYT YIJIEBOAOPOIOB U TaJOr€HIIPOU3BOIHBIX
YIJI€BOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHbIe 0IHOATOMHBIE cIUPTHL. CTpOeHHE MOJIEKYJ (Ha MPpUMEPEe METaHOJIa U STAHOJIA).
['omonoruyeckuit ps, obmas Gopmyna, ©u3oMepHs, HOMEHKIATypa U kiaccupukanus. Puznyeckue
CBOICTBa IMpeieIbHbIX OJHOATOMHBIX CIIUPTOB. BoopoaHbIe CBSI3U MEXy MOJIEKYJIaMH CIIUPTOB.
XUMHYECKUE CBOMCTBA: peaklUMM 3aMEIlEHUus, AETUApaTalud, OKHCICHHS, B3aUMOJAEHUCTBHUE C
OpraHMYECKUMHU U HEOPraHWYeCKUMH KuciaoTaMu. KauecTBeHHas peakiius Ha OTHOATOMHBIE CITUPTHL.
JlelicTBue 3TaHOJa M METaHOJIa Ha OpraHu3M uenoBeka. CrocoObl MOJydyeHHs W MpPUMEHEHHE
OJTHOATOMHBIX CITUPTOB.

[Ipocteie >¢gupsl, HOMEeHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NUYECKHX U XUMHUUYECKHX
CBOWCTB.

MHoroaToMHbl€ CHUPTHI — TUIICHIJIMKOIb U IHLepuH. PU3nueckue 1 XMMHUUECKUe CBOWCTBA!
peaKIy 3aMelIeHHs, B3aMMOJCHCTBHE C OPraHMYECKUMH ¥ HEOPTraHMYECKMMH KHCIIOTaMH,
KauecTBEHHasl peaklus Ha MHOroaTOMHble cnupThl. llpencraBieHune o MexaHHW3Me peakiui
HyKJeopuiabHOro 3amenieHus. JlefictBue Ha opraHu3m dyenoBeka. CrocoObl MOMy4yeHHS U
IPUMEHEHHE MHOT0aTOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJbl, B3aMMHOE BIMSIHUE THUAPOKCOTPYIIBI U OEH30JBHOIO sijipa.
Ouznyeckue cBoiicTBa (¢eHona. OcoOEHHOCTH XHMMHUYECKHUX CBOWCTB (QeHona. KadecTBeHHbIE
peakuuu Ha ¢enon. Tokcuunocts (enona. CrocoObl mMosyuyeHHs M TpUMEHeHue (¢eHoa.
deHonopManbaeTUAHAS CMOJIA.

KapOoHuibHbIE COETUHEHUS — alIbJIETU/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHHE KapOOHMILHOM
rpynnsl. ['oMonornueckue psiapl ambAeTUIOB M KETOHOB, oOmas Qopmyrna, H30Mepus Hu
HOMeHKJaTypa. duznueckue CBONCTBA allbJETHA0B U KETOHOB. XMMHUYECKHE CBOMCTBA allbJECTHI0B
U KETOHOB: peakIuu mpucoequHeHus. OKHCICHHE albJeruioB, KAaueCTBEHHbIE pEaKIHHM Ha
anbaeruapl. CrocoObl MOTyYeHUs U IPUMEHEHHE allb/IETHI0B U KETOHOB.

OnHOOCHOBHBIE TIpefeNbHble KapOOHOBBIE KHUCIOTHl. OCOOEHHOCTH CTPOEHHSI MOJIEKYI
KapOOHOBBIX KHCIOT. M3oMepus u HoMeHkiIaTypa. Pu3nMueckue CBOMCTBa OJHOOCHOBHBIX
npeeNbHBIX KapOOHOBBIX KHCIOT. BoOpoIHbIE CBSA3M MEXIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XYUMHYECKHE CBOMCTBA: KUCJIOTHBIE CBOMICTBa, peakius STepUPHUKAINM, PEAKIUH C ydacTHEM
YTII€BOJOPOAHOTO pamukana. (OcCOOCHHOCTH CBOMCTB MYpPaBbMHOW KHUCIOTHL. [loHsTHE O
MPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3¢upax. MHoroobpaszue KapOOHOBBIX KHCIIOT.
OCOOEHHOCTH CBOWCTB HEMpEAETbHBIX W apOMATHYECKHX KapOOHOBBIX KHCIIOT, AMKApOOHOBBIX
KHUCJIOT, TUAPOKCUKAPOOHOBBIX KHCHOT. llpenacraBurenu BbICIIMX KapOOHOBBIX  KHUCIOT:



CTeapuHOBasl, NAIbLMUTUHOBAS, OJICUHOBAS, IUHOJIE8AS, TUHOIeH06as1 KUCIOThl. CIOCOObI MOJTydeHus
U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upbl. ['omonorudeckuii psia, oOmas Gopmyna, U30Mepus W HOMEHKIATypa.
Pu3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznyeckue M XHUMUYECKHE CBOWCTBA KHUPOB: THAPOIU3 B KHUCIOH U
meaoyHoi cpene. OCOOEHHOCTH CBOMCTB KHPOB, COACPIKALIMX OCTATKH HETPEACTbHBIX >KUPHBIX
KUCHOT. KUpbl B IPUPOJIE.

MBpBUT4 KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBHE.

OO6mass xapakrtepuctuka yriaeBojgoB. Kiaccudukamus yrieBogoB (MOHO-, [U- H
nojucaxapuabl). MoHocaxapuabl: TJIOK03a, (pykTos3a, rajiakrosa, pubdo3a, Ie30Kcupudo3sa.
®dusnyecKue CBOMCTBA U HaxoxKJeHue B npupone. PorocuHTe3. XMMHUYECKHUE CBOMCTBA IIFOKO3BI:
pPEaKIuu ¢ y4aCTHEeM CHUPTOBBIX U ajJbJACTHAHON IPYMI, CHUPTOBOE U MOJOYHOKHUCIOE OpOXKEHHE.
[IpuMmeHeHue TIIOKO3bI, €€ 3HAUeHHUE B JKU3HENEATEIbHOCTH opraHusMa. /[ucaxapuabl: caxaposa,
ManbTO3a M JIaKTO3a. BoccraHaBiuBarolye M HEBOCCTAHABIMBAIOLIME aucaxapuabl. ['maponus
nucaxapunoB. Haxoxxnenue B npupoae u npumeHeHue. Ilonucaxapuapl: Kpaxmai, INIMKOT€H U
nemtono3a. CTpoeHue MaKpoMOJIeKYJl Kpaxmaia, TIMKOTeHa U 1eJUTi0N103bl. Du3nueckue CBOHCTBA
Kpaxmalia ¥ HEeJUTI0N03bl. XMMHUYECKHE CBOMCTBA Kpaxmala: TUIPOJIHN3, KaueCTBEHHAs peaklus C
1oJ0M. XMMUYECKHE CBOWCTBA LIEJUTIOIO03bI: TUAPOIIH3, MOIydeHHE dPUPOB HET0I0361. [lonsarue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHBIN MIENK).

DKCHepUMEHTAIbHBIE METOJbl M3y4YEHUS BEUIECTB U WX IMPEBpAIICHUN: pPACTBOPUMOCTD
pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE 3TAHOJA C HATPUEM, OKHCIIEHHE 3THJIOBOTO CIIUPTA B
aNbJIeTu/l Ha pacKajI€HHON MeIHOM MPOBOJIOKE, OKUCIEHNE 3TUIIOBOIO CIUpPTA AUXPOMATOM Kajus
(BO3MOXKHO HCIIOJNb30BaHUE BHUAEOMATEPUAIOB), KaueCTBEHHBbIE peakUWU Ha ajabAeruibl (C
ruapokcuaoM nuammuncepeopa(l) u ruapoxcugom menu(ll)), peakius riaumepruHa ¢ THAPOKCUIOM
meau(ll), xumMuueckue cBolicTBa pacTBOpa YKCYCHOM KUCIIOTHI, B3aUMOJICUCTBHE PACTBOPA TIIOKO3bI
c ruapokcuaom Meau(ll), B3anmopaericTBre Kpaxmana ¢ H0JI0OM, pEelIeHHE SKCIIEPUMEHTAIbHbIX 3a71a4
no TeMaM «CnupTel U (eHoib», «KapooHoBbie KUCIOTHI. Cl0KHBIE 3PUPHD.

A3oTcoaepxanie OpraHnyecKne CoeINHEeHusl.

AMUHBI — OpraHU4ecKre MPou3BoJHbIe aMMHaka. Kiaccudukaius aMiuHOB: anudaTuyeckue u
apoMaTH4YeCKHe; MEepBUYHbIC, BTOPUYHbIE M TpeTuuHble. CTpoeHHe MoiieKynd, obmas ¢opmya,
M30MepHUsl, HOMEHKJIaTypa 1 (pu3ruecKre CBOMCTBA. XMMUYECKOE CBOMCTBA au(paTHIECKIX AMUHOB:
OCHOBHBIE€ CBOMCTBA, ATKUIIMPOBAHUE, B3AUMOICHCTBUE TEPBUYHBIX aMUHOB C a30TUCTOM KUCIIOTOM.
Comnu ankuiaaMMOHHUSL.

AHUJIMH — TpeACcTaBUTENb aMUHOB apoMaTudeckoro psaa. CtpoeHue aHuianHa. B3aumHoe
BIUSHUE TPYIMI aTOMOB B MoJieKyne aHuinHa. OcoOE€HHOCTH XHMMHUYECKHMX CBOWCTB aHWJIMHA.
KauectBennsle peakiuu Ha aHUIMH. CIIOCOOBI MOTYYeHHS ¥ IPUMEHEHHE anu(aTHIecKuX aMUHOB.
[TomyueHnue aHWIIMHA U3 HUTPOOEH30Ia.

AmuHokucioTel. HoMmenknatypa u nzoMepus. OTaenbHble NPEACTaBUTENN 0-aMHUHOKHUCIIOT!
TIUIKH, ataHuH. Ou3nyeckue CBOMCTBA aMUHOKHUCIOT. XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT Kak
aM(pOTEepHBIX OPTaHMYECKUX COCTUHEHHM, Peakius MOJUKOHACHCAIMU, 00pa3oBaHUE MENTHIHON
cBsA3M. buonorunueckoe 3HaueHre aMUHOKUCIIOT. CUHTE3 ¥ TUAPOIIN3 NTENTUAOB.

benku xak mpupoansie nmonuMepsl. [lepBuyHas, BTopuyHas U TpeTUYHAsl CTPYKTypa OEIKOB.
XUMHYeCcKue CBOWCTBA OENKOB: THAPOIIN3, AeHATYpallis, KaYeCTBEHHbBIE pEeaKluU Ha OEJIKU.

DKcrepuMeHTaTbHbIE METO/IbI U3YUEHHSI BEIIECTB M UX MIPEBpAILEHHI: pacTBOpEHHE OCIIKOB B
BOJIC, JICHaTypaluss OETKOB TIpU HArpeBaHUW, [IBETHHIE pPEAKIMU Ha OCNKH, pelIeHue



SKCHEPUMEHTAIBHBIX 337a4 10 TeMaM «A30TCOAEpKallUe OpraHU4YeCKue COEAUHEHUS» W
«Pacno3HaBaHue OPraHUYECKUX COCIMHEHUI.

Bbicokomou1eKyIsIpHBIE COeIUHEHHUS.

OCHOBHBIE TIOHATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINH, CPEAHIS MOJIEKYJIsipHas Macca. OCHOBHBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — OJMMEPU3aLMsl U MTOJIMKOHACHC AL

[Tonmumepubie MaTtepuansl. Ilnactmaccsl (OJUATHIIEH, NOJUIPONWIEH, NOJUBUHUIXIOPH,
MOJIUCTUPOJI, MOJUMETUIMETAKPHUIIAT, MOJMKApOOHATHI, MOJIMATUICHTepedTanar). YTunuzanus u
nepepaboTKa IIacTuKa.

DnacToMepbl:  HaTypalbHBIA  KaydyK, CHHTETHYECKHE Kaydykd (OyTaaneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHble (XJIOMOK, IIEPCTh, MIENK), MCKYCCTBEHHBIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmmeps! criennanbHOTO Ha3HadeHUs (TedIIoH, KeBiap, HJIEKTPONPOBOSAIINE TTOJTHMEPHI,
OuopaszinaraeMble OJUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJIbl M3y4Y€HHUs BEIIECTB U MX MPEBPALLCHUN: O3HAKOMJICHUE C
oOpa3liaMu  MPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyyKoB, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 331a4 10 TeMe «Pacro3HaBaHue IIaCTMAcC U BOJIOKOH».

PacuérHnble 3anaum.

Haxoxnenue MonekyasipHOH (OpMynbl OpraHMYECKOro COEIMHEHHUS MO MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJALIMX B €ro COCTaB, HAaXOXXICHHE MOJEKYISIpHOW (HOpMyJbl OpPraHUYECKOTro
coeMHEeHUs 10 Macce (00BEMY) MPOAYKTOB CTOPAHMS, IO KOJIMYECTBY BelecTBa (Macce, 00hEMY)
IPOAYKTOB PEAKIUU W/WIM HUCXOAHBIX BEILIECTB, YCTAaHOBJIEHHE CTPYKTYpPHOH (OPMYIIbI
OpPraHMYeCKOTO BEIIECTBA HAa OCHOBE €ro XHWMHUYECKUX CBOWCTB HJIM CIOCOOOB MOJYyYEHUS,
OIPEZCIICHUE JI0JIA BBIXOAA IPOIYKTAa PEAKLIUU OT TEOPETUUECKH BO3MOMKHOTO.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBsI3€d MpU M3y4eHUU opraHuyeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK U MTOHITHIA,
MPUHATHIX B OTAEJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecTBEHHO-HAay4UHbIE MOHATHS: SBJIEHUE, HAyYHBIH (haKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaJIN3, CUHTE3, Ki1accuduKkalys, HaOIoAeH1e, U3MEPEHHE, SKCIIEPUMEHT, MO/JIENb, MOJEINPOBAHNUE.

®dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeNO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, (DU3MUYECKHE BEIWYHMHBI, €IUHUIIBI
U3MEpEHMs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kneTka, opraHu3M, 3KocHCTeMma, Ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIN U TeTePOTPOHBINA THUII MUTAHUS, OpOKeHUE, (POTOCUHTES, TbIXaHHE, OCIIKH, YTIICBOIBI,
JKUPBI, HYKJICMHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaEMble, TOTINBO.

TexHonorus: MUIIEBbIE MPOJYKTHI, OCHOBBI PAallMOHAIBHOTO IMUTAHUS, MOIOIIHME CPEICTBA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKAS XUMMUSA
Teopernyeckne 0CHOBBI XUMHUH.



Atom. CocTaB aTOMHBIX saep. XUMHUUYECKUU 3iieMeHT. M3oTombl. CTpoeHHE 3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE UHCJIa. DHEPTETUYECKUE YPOBHU U MOJYPOBHU. ATOMHBIE OpOUTAIIN.
Kiaccudukaruss XuMUYECKHX 3JIEMEeHTOB (S-, P-, d-, f-amemenTsl). Pacnpenenenue 35eKTpOHOB O
ATOMHBIM OpOUTaNIsAM. DJEKTPOHHBIE KOH(MUTypalMd aTOMOB JJIEMEHTOB IEPBOrO—4eTBEPTOIO
NEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHU, OJJIEKTPOHHBIE KOH(PUIYypallud HOHOB.
DIIEKTPOOTPULIATENHHOCTb.

Ilepnonnueckuit 3akoH u Ilepuoauueckas cucreMa XuUMUYECKHX dseMmeHToB JI.M.
MenpaeneeBa. CBsi3b IEpUOANUECKOr0 3aKoHa U lleproanyeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
C COBPEMEHHOM TEOpHEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHMUYECKHUX
AIIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CIOXHBIX BELIECTB 110 IPYIIaM U MepuoaaM. 3HaYeHHE
nepuoanueckoro 3akona /.M. Menneneesa.

Xumuueckasi CBSi3b. BHBI XMMHUYECKOW CBS3U: KOBAJICHTHAs, WOHHAs, METAJIMYECKAs.
MexaHu3mbl 00pa3oBaHUsl KOBAJIGHTHOW CBSI3U: OOMEHHBIH U JTOHOPHO-AaKIENTOPHBINA. DHEPrus U
JUIMHA cBs3U. [10aspHOCTH, HAIIPABJIEHHOCTH U HACKHIIIAEMOCTh KOBAaJIEHTHOH cBsi3u. KpaTHbie cBs3H.
Bonoponnas cBsa3b. MexMOIIEKyIIIpHbIE B3aUMOCHCTBHSL.

BaneHTHOCTB ¥ BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBA3b 3JIEKTPOHHOM CTPYKTYPbI MOJIEKYII €
UX TEOMETPUYECKUM CTPOEHHUEM (Ha IPUMEPE COSAMHEHUI SJIEMEHTOB BTOPOTO MEPHOIA).

[IpencraBineHne O  KOMIUIEKCHBIX — coeuHeHMsX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMILIEKCOOOpa3oBarenb, JIMTaHAbl. 3HAYCHWE KOMIUIEKCHBIX coenuHeHwid. [loHstTHe o
KOOPJIMHALIMOHHON XHUMUH.

BemiectBa MOJEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUA. THUIBI KPUCTAIUIMUECKUX PELIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o aucnepcHbIx cucreMax. VctuHHble pacTBopbl. IIpeacraBieHue o KOJUIOMIHBIX
pactBopax. CriocoObl BBIpaKEHHs KOHIIEHTPALMU PaCTBOPOB: MaccoBasi J10JIs BEIIECTBA B pacTBOPE,
MOJIIpHasi KOHIIEHTpauus. HacbllleHHbIE W HEHACBIIEHHBIE PacTBOPBI, PacTBOPUMOCTE.
Kpucrannoruapatsr.

Knaccudpukanus v HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. [pHUBHAJIbHBIE Ha3BaHUS
OTJIENIbHBIX NIPEACTABUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccugukanus XMMUUYECKHX peakUii B HEOPraHWYECKOH M OpraHM4ecKol XMMUHU. 3aKOH
COXpaHEHMsSI MacChl BEIIECTB; 3aKOH COXPAHEHHsS W MPEBpallleHUs SHEPIHMH NPU XMUMHUYECKUX
peakusix. TernoBble 3QPekThl XUMUUECKUX peakuuid. TepMoXxuMuyeckue ypaBHEHHUS.

CKOpOCTh XMMHYECKON peakiuy, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (aKTOpoB. 'OMOTreHHbIE U
rereporeHHele peakuu. Karanus n katanusaTopsl.

OOGpatumbie 1 HEOOpaTUMBIE PEaKIMh. XUMHUUYECKOoe paBHOBecHe. KoHCTaHTa XUMHUYECKOTO
paBHOBecus. DakTOphl, BIMSIONIME Ha TMOJOXKEHHE XMMHYECKOTO paBHOBECHS: TeMIIeparypa,
JIaBJICHUE U KOHIIEHTPALMH BEIECTB, ydacTByomux B peakuuu. [Tpunnun Jle [llarense.

OnexTponutnyeckass aucconuanusa. CunbHble W crnabble  2MeKTpoiauThl.  CTeneHb
nucconmanuu. Cpena BOJIHBIX PAcTBOPOB: KHUCIOTHAs, HEWTpajibHas, Ieao4Has. BomoponHbIi
noka3zarens (PH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb oOkucieHud. OKHCIUTENb W
BOCCTaHOBUTENb. [Ipoleccbl OKHCIEHUS W BOCCTAHOBJIEHUA. BaXHEWIIWe OKUCIUTENN U
BOCCTaHOBUTENIHU. MeTO/1 3JIeKTPOHHOTO OanaHca. DJIEKTPOIN3 PACTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTAIbHBIE METOJAbl M3YYEHHsI BEIIECTB M WX MPEBPALICHUN: PA3JI0KEHUE
IEPOKCHJA BOJOpPOJAa B IMPHUCYTCTBUM KaTajau3aTopa, MOJAEIN KPUCTAIINYECKHX PpPEUIETOK,
NPOBE/ICHUE PEaKIii HOHHOTO OOMEHa, OIpeesieHIE CpeJlbl PACTBOPOB C MOMOIIbIO HHINKATOPOB,



U3YYCHHUE BIUSHUS DPA3NIUYHBIX (PAKTOPOB HA CKOPOCTh XMMMYECKON peakluu U MOJIOKEHHE
XUMHYECKOI'O PABHOBECHUS.

Heoprannyeckas xumusi.

[lonoxenne HemetawioB B llepuonnmueckoit cucrteme Xumuueckux snemeHtoB J[.M.
MenneneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. PU3HYECKUE CBOIICTBA HEMETAIUIOB. AJUIOTPOIUS
HEMETAIIOB (Ha MpUMepe KUCIIOpoaa, cepbl, pochopa u yriepona).

Bopopoa. Ilomyuenue, Qusnueckue M XMMHUYECKHE CBOMCTBA: pPEaKIUH C METaUIaMU M
HEMeTaJlJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOMINBHEIE 3JIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, CrnocoObl MONydyeHUus, (U3NYeCKHe U XUMHUYECKHE
cBoiicTBa. ['amoreHoBo#OpoAbl. BaxHellne KUCIOPOACOACPKANE COCAUHEHUS TaJOTEHOB.
JlaGopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHUsI TaJIOreHoB. [IprMeHeHue rajJoreHoB U ux
COEIMHEHUI.

Kucnopon, o3on. JlaGopatopHble W MPOMBIIIIEHHBIE CHOCOOBI TMOMYYEHHS KHCIOPOJa.
duznyeckue 1 XMMUYECKHE CBOMCTBA U MPUMEHEHHUE KHCII0poia U 030HA. OKCUABI U IEPOKCUBI.

Cepa. Haxoxaenue B npupojie, CiocoObl MoydeHus, GU3NUeCKue U XUMUYECKHUE CBOICTBRA.
CepoBogopon, cynbduabl. Oxcun cepoi(1V), okcun cepri(VI). CepHucTast U cepHas KUCIOTHI U UX
conu. OCOOEHHOCTH CBOWCTB CEpHOM KUCIOTHL. [IprMeHeHune cepbl U €€ COeMHEHHIA.

A3zor. HaxoxeHue B pupojie, croco0bl NoayyeHus], (pU3nueckue 1 XMMHUYECKHe CBOMCTBA.
Ammuak, HUTpUABL. OKCHABI a30Ta. A30THCTas M a30THAs KUCIOTHI M WX coiu. OcoOeHHOCTH
CBOICTB a30THOI KUCIOTHI. [IprMeHeHune a3ora u ero coeAMHEHU. A30THBIE YAOOPEHHUS.

®ocdop. Haxoxaenue B mnpupojie, cHOcoObl MOIy4YeHUs, (pU3MUecKUe U XUMHUYECKHUE
cBoiictBa. @ochuasl u hochun. Oxcuasl hochopa, pochopuas kucnora u e€ conu. [Ipumenenne
docdopa u ero coenunenuit. DocpopHsie y100peHusl.

VYraepon, HaxoXJIeHHE B TpUpoJe. AJIOTpONHbIe MoguduKkauy. Pu3ndeckue 1 XuMHUIECKue
CBOICTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaom. Okcun yriepona(ll), okena yrnepona(1V),
yrojibHasg KHCIOTa W €€ conu. AKTUBUPOBAHHBIA yroib, ajacopbuus. dyinepeHsl, rpades,
yriaepoaHble HaHOTPYOkH. IIpuMeHeHHe MpOoCThIX BEIIECTB, OOPa30BAHHBIX YIJIEPOJOM, U €r0
COCIMHEHU.

Kpemuuii. Haxoxnaenue B mpupone, crnocoObl MOITy4eHUs, (QU3MUECKUe M XUMHUYECKHUE
cBoiictBa. Oxcua kpemuHus(1V), kpemHueBass KuciaoTa, CWIMKaThl. [IpuMeHeHHe KpeMHHUS U ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHue, BUIbI CTEKJIA.

[Tonoxenue meramnoB B Ilepuonnyeckoil cucteMe XMMHUYECKUX 37eMeHTOB. OcobeHHOCTH
CTPOEHHUS INEKTPOHHBIX 000J04YeK aToMOB MeTaioB. OOmue (u3nyeckre CBOICTBa METaJIIOB.
[IpumeHneHue MeTayioB B ObITY M TexHUKE. CIIaBbl METAIJIOB.

DIEKTPOXUMUYECKUN Psii HAMpshKeHUH MeTayioB. OOmue crnocoObl MOYYeHUST METAIIIOB:
TUAPOMETAJUTYPrHUs, MUPOMETAIUTYPIUs, MIeKTpomeTautyprus. IloHsTHE O KOppO3uM METaNIOB.
Crioco6b!I 3a1UTHl OT KOPPO3UH.

Ob6mas xapakrepuctuka MmetauioB |A-rpynmbel Ilepuoanueckoil cucTeMbl XHMHUYECKUX
aneMeHToB. Harpuil u kxanuii: mosnydeHue, Qu3anyeckue U XMMHYECKHE CBOWCTBA, NMPUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

Obmas xapaktepuctuka MetayioB |IA-rpynmer Ilepuogudeckoil cucTEMbl XUMHYECKHX
9JIEMEHTOB. MarHuii U KajbIlUi: MojydeHue, Gu3ndeckrue U XMMHYECKHE CBOMCTBA, MPUMECHEHHUE
MPOCTHIX BEIIECTB U UX coenHeHul. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMMHHI: TIONydeHue, (pu3nyecKkhe W XHMMHYECKHE CBOWCTBA, NMPUMEHEHHE IPOCTOrO
BEIIECTBA M €ro coequHeHWi. AMQOTepHbIe CBOHCTBA OKCHUAA M TUIAPOKCHAA ATIOMHHUS,
TUAPOKCOKOMILIIEKCHI aTIOMUHUS.



OO6mras xapakTepucTuka MeTauioB mooouHbix moarpymi (b-rpymnm) [lepuoandeckoit cuctemsl
XUMUYECKUX DJIEMEHTOB.

dusnueckue U XMMUYECKHUE CBOMCTBA XpoMa M ero coequHeHuil. OKCUIbl U TUIPOKCHUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U aUXpoMaThl, WX OKHUCIUTEIbHBIC CBOMCTBA.
[TonyyeHnue u npuMeHEHHE Xpoma.

Pu3nyecKnue 1 XUMUYECKHE CBOMCTBA MapraHiia U ero COeAMHEHu. Baxxnenime coenHeHus
mapranua(ll), wmapranna(lV), wmapranna(VI) u wmapranna(VIIl). Ilepmanranar xanus, ero
OKHCIIUTEIbHBIE CBOKCTBA.

®usnueckue U XMMHYECKUE CBOMCTBA Xkeje3a U ero coeauHeHuil. OKCHUbl, TUAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyeckue U XUMUYECKHE CBOMCTBA MeaH U €€ coequHeHuil. [lonyyenue u npuMeHeHue
MeIU U €€ COCTMHEHUM.

[{unk: monydeHnue, GU3NIECKUE U XUMUYECKHE CBONCTBA. AM(OTEpHbIE CBOWCTBAa OKCHAA U
TUAPOKCH/IA IIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[pMeHeHne uHKa 1 ero COeIMHEHUH.

DKCIepUMEHTAIbHbIE METO/IbI U3YyYEHHUS BEIIECTB M UX MPEBPAILCHUI: U3ydeHUE 00pa3IoB
HEMETAJUIOB, TopeHue cephl, (ocdopa, xemeza, MarHus B KUCIOPOJE, H3yYEHUE KOJUIEKLIUU
«Metaibpl U CIUIaBbD», B3aMMOJIEHCTBHE HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJIOB C BOAOU
(BO3MOYXHO HCIOJIb30BaHWE BUICOMATEPUATIOB), B3aUMOJCHCTBUE IIMHKA U JKeJie3a C pacTBOpamMu
KHCJIOT U IIEJIOYeH, KaueCTBEHHbIE PEAKIMM Ha HEOPraHWYECKHE aHUOHBI, KaTHOH BOJIOPOJA U
KaTHOHBl METAJUIOB, B3aUMOJICMCTBUE TMAPOKCUIOB AIIOMUHHUS U LIMHKA C PACTBOPAMH KHCIIOT U
1IeJI0YEH, pelIeHre IKCIEPUMEHTANIbHBIX 3a/1a4u N0 TemaM «[ anorensl», «Cepa 1 €€ COeTMHEHUS»,
«A30T U dochop U UX coenuHEHHs», «MeTauibl TJIAaBHBIX MOATPYIID», «MeTamabl MOOOYHBIX
MOATPYIII.

XuMHSA U )KU3Hb.

Ponbp xuMuu B oOecrieueHUH YCTOMYMBOTO pa3BUTHs deloBeuecTBa. [IoHSATHE O HayuHBIX
METO/IaX TMO3HAHUSA M METOOJIOTMH HAy4YHOTO HCCienoBaHus. HaydHble MpUHIMIBI OpraHU3aluN
XUMHYECKOTO TPOU3BOACTBA. [IpOMBITIUIEHHBIE CTIOCOOBI TOJMYYEHUsS] Ba)KHEWUIWX BEIIECTB (HA
npuMepe MPOU3BOJCTBA aMMHaKa, CEpPHON KHCIOTHI, MeTaHosa). [IpoMblliieHHBIE CHOCOObBI
MOJIY4YeHUS METaUIOB M CIUIABOB. XMUMHYECKOE 3arpsi3HEHHE OKpYXarolleld Ccpeabl U €ro
nocyencTBusi. Posb XuMuu B 00€CTieueHnn SHEPTeTUIeCKOr 0€30MacHOCTH.

Xumusi W 370pOBbe denoBeka. JlekapcTBeHHBIE cpeacTBa. l[IpaBuia MCMOIB30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTHUU MEIUIUHBI.

XvMUs THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUINEBbIE H00aBkHU. Poibs Xxumum B obecriedeHuH
MMHUIIEBOH O€30IMacHOCTH.

Kocmernueckne wu mapdromepHbie cpeacTBa. beitoBas xumusa. I[lpaBuma OGe3omacHoOro
WCIIOJIb30BaHUs MIPEMapaToB OBITOBOM XMMUH B MOBCEHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENBHBIE MaTepHAIbI (IIEMEHT, OETOH).

XuMus B CEIBCKOM X03siiicTBe. OpraHnYecKrue 1 MUHEPAIbHBIC yI00pEeHMS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHabl, KPACKH, CTEKJI0, KepaMuka. MaTepuainsl AJis
ANeKTpoHHKU. HaHOoTeXHOMOrU Y.

Pacuérnbie 3aaun.

Pacuérbl: Macchl BelecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WM 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, MACChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJYKTOB PEAaKIUU, €CIU OJHO W3 BEIIECTB HMMEET NIpHUMecH, Macchl (00BEMa, KOIMYecTBa
BEILECTBA) MPOAYKTAa PEAKIMHU, €CIIM OJHO M3 BEIIECTB JJaHO B BHJIE€ PAaCTBOpa C OMNpEACIEHHOU



MAacCOBOM J10JI€ll paCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHIIEHTpAIlUH BEIIECTBA
B PacTBOPE, JI0JIM BBIX0/1a MIPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOXKHOIO.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBS3ed NP U3ydeHUU oOIeld M HeOpraHuYeCcKol XumMuu B 11
KJIacCe OCYIIECTBIIAECTCSA Yepe3 MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHSATUHN, TPUHATHIX B OT/ACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTecTBEHHO-HAYUHBIC TTOHSTHS: SIBIICHUE, HAYYHBIA (DaKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaJIN3, CUHTE3, KJIaCCU(pUKAIUs, IEPUOJUUYHOCTD, HAOII0eHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIIb,
MOJIeJTUPOBaHUE.

®dusnka: MaTepus, MUKPOMHUP, MAKPOMHUP, aTOM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOIIBI,
pPaZOaKTUBHOCTh, MOJICKYJa, JHEPreTHYECKH YpOBEHBb, BEIIECTBO, TeIO, 00BEM, arperaTHOE
COCTOSTHUE BEIIEeCTBA, MJCANIbHBIN Ta3, (pU3nvecKue BEIUYUHBI, €AUHHIIBI U3MEPEHHs, CKOPOCTh,
JHEprus, Macca.

buonorus: kieTka, OpraHuM3M, OSKOCHCTeMa, Ouocdepa, MeTaboim3M, MakKpo- U
MUKPOSJIEMEHTBI, O€JKH, JKHUPBI, YIJIEBOJIBI, HYKICHHOBBIC KHCIOTHI, (DEPMEHTBI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHomorus: XUMHUYECKash MPOMBIIUICHHOCTh, METAJUIYPrus, CTPOUTEIbHBIE MaTepHUabl,
CCJIbCKOXO3SUCTBEHHOE  IMPOM3BOJICTBO,  IHUIICBAs  IPOMBIIUICHHOCTh,  (apMareBTHIecKas
MIPOMBINIICHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHaloB, FNEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI II0 XHMMHWHW HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OFPA3OBAHIMA

JIMUHOCTHBIE PE3YJIBTATHBI

B CcOOTBETCTBUM € CHUCTEMHO-AEATEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHUSI MpeaMeTa «XUMHUs» Ha YPOBHE CpeHEro oOIero oopa3oBaHus BbIICIICHbI
CJIEYIOIINE COCTABIISIONINE: OCO3HAHNE O0YUAOIIIUMUCS POCCUNCKON TPaXKTAHCKON UIEHTUYHOCTH;
TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPEIEIICHUIO; HAIMYME MOTHUBALIMMU K
00y4eHHI0; TOTOBHOCTh M CITIOCOOHOCTH O0YYaIOIINXCS PYKOBOICTBOBATHCS MPUHSATHIMU B O0IIIECTBE
npaBujiaMM W HOpMaMM IOBCACHUA; HAJIWYUC IIPaBOCO3HAHMA, IKOJIOTUIECKOMN KYJIBTYPHI;
CHOCOOHOCTH CTABUTH HEJIN U CTPOUTH ) KU3HCHHBIC ITJIaHBI.

JIMYHOCTHBIE PEe3yNbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpaxarT CHOPMUPOBAHHOCTH
OTbITa TIO3HABATENLHON M TMPAKTUUYECKOH AEATEeIHbHOCTH OOYYaroIIUXCsl B MPOIECCEe pealn3aliuu
00pa3zoBaTeNbHON AESTETHHOCTH.

JlngHOCTHBIE PE3yJabTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpPaXaroT CHOPMHPOBAHHOCTH
OTbITa TIO3HABATENLHOM M MPAKTHUYECKOH AESITeIbHOCTH OOYYArOIIMXCS B IMPOIIECCe pealu3aluu
00pa3oBaTeNbHOM IeATETHHOCTH, B TOM YUCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUA:

OCO3HAaHHS O00YYAIOIIMMHUCSA CBOMX KOHCTUTYLHMOHHBIX NpaB M OOS3aHHOCTEH, yBaKEHHS K
3aKOHY U MPABOMOPSIIKY;

MNpEACTaBJICHHUA O COHHUAJIBHBIX HOPMAaX MW HpaBUJIaX MCKINYHOCTHBIX OTHOIIIEHUU B
KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKON NEATEIHLHOCTH MPH CO3JaHUU YYEOHBIX IPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATEIbHBIX 3314, BBIMOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBbI, HAMEPEHUS, JIOTUKY U apPTYMEHTHI JIPYTUX MpU
aHaJIM3€ Pa3IMYHBIX BUIOB yUCOHOU IeATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacJIeIUI0 OT€YECTBEHHOU XUMUU;

YBaKCHHS K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUIECCKOTO MPUIIOKCHHSI XUMUH,
OCO3HAHUs TOTO, YTO JAHHBIE HAYKH €CTh PE3yJbTAT JUIMTEIbHBIX HAOIIOJECHUN, KPOMOTIUBBIX
SKCTIEPUMEHTAIBHBIX TIOUCKOB, IIOCTOSTHHOTO TPY/a YUYEHBIX U MPAKTHKOB;

WHTEpeca U MO3HABATEIHLHBIX MOTHBOB B MOJYUYEHUHU U MOCIEIYIONIEM aHAIN3e HHPOPMAIUH
0 MEePEeIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHSI;

CIIOCOOHOCTH OIIEHMBATh CUTYalllH, CBSI3aHHBIE C XMMHUYECKUMU SIBJICHUSMU, U TIPUHUMATH
OCO3HAHHBIE PEUIECHHUs, OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTU OIIEHUBaTh CBOE TIOBEIEHHWE W TMOCTYNKH CBOUX TOBApUIICH C MO3UIHIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBUI MOCTYIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHWMAHUS IIEHHOCTeH 3I0pOBOrO H Oe3omacHOro oOpa3a JKH3HH, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHust mpaBui 0e30macHOro 0OpalleHus ¢ BEeIIeCTBaMH B OBITY, TOBCETHEBHOM JKU3HU,
B TPY/JIOBOH JICSITEIIbHOCTH;

MOHUMAaHUS [IEHHOCTH TIPABUJI WHIUBUYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOTO TTOBEACHUS
B CUTYyalUsIX, YIPOXKAIOLIKX 3I0POBbIO U )KU3HU JIOEH;

OCO3HAaHUA TOCIEACTBHM M HENPUSTUS BPEAHBIX MPUBBIUEK (YIMOTPEONCHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOrOo BOCIUTAHMS:

KOMMYHHUKATHBHOW  KOMIIETEHTHOCTHM B  y4eOHO-HCCIIENOBATENbCKONH  JIEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B PEIICHHH TNPAKTHYECKUX 3a7]ad  COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY U3yUeHUI0 TPo(heccuii pa3InyHOro poja, B TOM YKCJIe Ha OCHOBE
MIPUMEHEHHUS NMPEAMETHBIX 3HAHUI M0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAIBHOW TPAEKTOPUHU 00pazoBaHwMs, Oymaymiei
npodeccuu U peanu3alid COOCTBEHHBIX XU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

9KOJIOTUYECKH IIeJIeCOOOPA3HOTO OTHONICHHS K TPUPOJE KaK HCTOYHUKY CYIIECTBOBAHUS
’KU3HU Ha 3eMiie;

MOHUMAHUS TJI00AJBHOTO XapaKTepa JKOJIOTUYECKUX MPOOIeM, BIHSHHS IKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOM U COLIMATBHOM CPeIbl;

OCO3HAHUsA HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTIKEHUNW XWMHH JUJISl PEIICHUsS BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;



AKTUBHOT'O HEMPUATHUS IEUCTBUM, TPUHOCAIINX BPEl OKPYKAOLIEH NPUPOTHOM Cpeie, YMEHUS
IPOTHO3UPOBATh HEOJIArONPHUATHBIE YKOJIOTUYECKUE TOCIEACTBUS MPEAIPUHIMACMBIX JCHCTBHIA U
IIpeloTBpaliaTh UX;

HaJIMYUS PA3BUTOrO DKOJOTMYECKOIO MBIIIICHUS, OJKOJOTMYECKOM KYJIBTYpBI, OIIBITA
JEATCIIBHOCTH ~ DKOJIOTMYECKOM  HANpPaBIEHHOCTH, YMEHHMS  PYKOBOACTBOBATBCA MMM B
MI03HABATEIbHOM, KOMMYHUKATUBHOW M COIMAIBHOM MPAKTHUKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHA HAaykKHu U
0OLIECTBEHHON IIPAKTHUKH;

NOHMMaHMUA CHelM(PUKH XUMHUM KakK HAyKd, OCO3HaHHMA €€ poilu B (POPMHUPOBAHUH
PaLMOHATIBHOIO HAayYHOI'O MBILUIEHUS, CO3JJaHUM LIEJIOCTHOIO IMPEICTABICHUS 00 OKpY’KaroIleM
MUpE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B TIO3HAHUU ITPUPOIHBIX 3aKOHOMEPHOCTEN U PEILICHUU
po0JieM COXpaHEHUsI IPUPOJIHOIO PABHOBECUS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTM XMMMM Ul COBPEMEHHOH LMBMIM3aLUU: B €€
I'YMaHHCTUYECKON HAIpaBICHHOCTH M Ba)KHOW pOJM B CO3JaHMM HOBOW 0a3bl MarepuanbHOM
KYJBTYpBl, B PEIIEHUH TJI00albHBIX MPOOJIeM YCTONYMBOIO Pa3BUTUS YEJIOBEUECTBA — CHIPHEBOM,
HSHEPTreTUYECKOM, MUILIEBON M IKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUILIMHBI, 00€CTICUCHUN
YCIIOBHH YCIEIIHOTO TPY/Aa ¥ SKOJIOTHYECKH KOM(POPTHOH KU3HU KAKIOT0 YjeHa 00IIecTBa;

€CTECTBCHHO-HAYYHON TIPAMOTHOCTH: IIOHUMaHWS  CYIIHOCTH  METOJOB  IIO3HAHWA,
UCTOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJy4aeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SIBIICHUN OKPY)KAIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
Jenath 000CHOBAHHBIE 3aKIOYEHMs] HA OCHOBE Hay4YHBIX (PAKTOB M MMEIOLIUXCS TAHHBIX C LIEJIbIO
IIOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENBHO UCIOIb30BaTh XUMUUECKUE 3HAHUS JJIS peIIeHUs MpobieM B
pEeaIbHBIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON e TENbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTM K HENpPEpPhIBHOMY OOpa30oBaHHIO U CamMOOOpa30BaHMIO, K
AKTUBHOMY IOJTyYEHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTSIIMU;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax NpoPecCHOHATbHON 1eATEeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yIbTaThl OCBOSHHSI TPOrPaMMBbI [0 XMMHUHU Ha YPOBHE CPEHETr0 00IIero
00pa3zoBaHMs BKIIOYAIOT:

3HAYMMbIe U1 (OPMHUPOBAHUS MHPOBO33PEHHSI OOYUAIOMIMXCS MEXIUCIUILTHHAPHBIE
(MexXmpeMeTHbIE) O0IIeHayYHbIe TOHATHUS, OTPaXKaloIIKe 1IEJIOCTHOCTh HAYYHOH KapTUHBI MHUpa U
cneuu(rKy METOJIOB IO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIECTBO,
SHEPT U, SBIICHHE, TIPOIIECC, CUCTEMA, HAyYHBIH (DaKT, MPUHIINI, THITOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPHsI, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE YueOHbIC EHCTBH (IO3HABATENIbHbBIE, KOMMYHUKATUBHBIC, PErYIATUBHEIE),
oOecnieunBaromue (popMupoBaHue (YHKIIMOHAIBHOW TPaMOTHOCTU W COLUAIBHOM KOMITETCHLIUU
00ydJaromuxcs;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS ~ HCIONB30BaTh  OCBOGHHBIE  MEKAWCIMIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHBIC yueOHbIE ICHCTBUS B IO3HABATEIILHOM U COITMATIbHOM
NPaKTHKE.



MertanpeameTHble  pe3yibTaThl OTPAXKalOT OBJAJCHHE YHHUBEPCAJIbHBIMU  Yy4e€OHBIMU
MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

1) 6a30Bble JJornYecKue AecTBHS:

CaMOCTOSITENILHO  (POPMYJIMPOBaTh M aKTyalIH3UpOBaTh NpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeAeNaTh el MACSITeIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX JOCTHXKECHUS,
COOTHOCUTD PE3yJIbTaThl ACITEILHOCTHU C IIOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIIEIATH
XapakTepHble TMPU3HAKKM TMOHATUM W  yCTaHABJIMBAaTH MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE MOHSITUS JJIsl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIAaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9acMbIMU SBJICHHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTHBHBIC, ICTyKTHUBHBIC, 10 AHAJIOTHUH), BBISIBIIATH
3aKOHOMEPHOCTH U TMPOTUBOPEUYHUS B PAaCCMATPUBAEMBIX SIBICHUAX, (POPMYIUPOBATH BBIBOJBI U
3aKIIIOUCHUS;

MPUMEHATh B TPOIECCE IMO3HAHUS HCIOJIb3yEeMble B XMMHHU CHUMBOJIMYECKHUE (3HAKOBBIC)
MOJICJTH, TIPe0Opa30BhIBATh MOJCIBHBIC TPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 3JICMCHTA,
XuMH4deckast GopMyia, ypaBHEHHE XUMHUYECKON peaKkliy — P PEIIEHUN YUeOHBIX TO3HABATEIbHBIX
U TPaKTUYECKUX 3a/]ay, MPUMEHSTh Ha3BaHHBIE MOJENbHbIC MPEICTABICHUS MM BBISIBICHUS
XapaKTePHBIX MPU3HAKOB N3yYaeMbIX BEIIECTB M XUMHUICCKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUH;

dbopMynupoBaTh 1ENM W 33aJa4d  WCCJIEIOBAHHS, HCIOJNb30BaTh IMOCTABIECHHBIE U
CaMOCTOSITENIbHO COPMYITUPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JJIS
(OpMUPOBAHUS THUTIOTE3HI 110 IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYKJICHHIA,

BIIQJICTh HABBIKAMU CaMOCTOSITEIbHOTO IIJIAHUPOBAHUS M TPOBEIACHUS YUYEHUUYECKHUX
HKCMIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAONIOAATh 3a XOJOM IIpoIlecca, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (OpMynupoBaTh O00OOIIEHHUS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB MCCIEIOBAHUS, COCTABJISITh OOOCHOBAHHBIM OTYET O MPOJETAHHOMN
pabore;

PUOOPETATh OMBIT YUSHUYECKOM HCCIEA0BATEIHCKON U TPOSKTHOM ASSITENEHOCTH, IPOSIBIIATH
CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITETFHOMY MOMCKY METOJIOB PEIIeHUs MPAKTUISCKUX 3ajad,
MIPUMEHEHHUIO Pa3JIMYHBIX METOJIOB TIO3HAHUSI.

3) padora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHKAX MH(OpMaLuK (HaydYHO-TIOMYIIsIpHAs JIUTepaTypa
XUMHYECKOTO COJIEp’KaHus, CIpPaBOYHbIE TMMOCOOUs, pecypchl WHTepHeTa), aHaIM3UpOBAThH
WH(OpPMAITHIO PA3TMYHBIX BUIOB 1 (hOPM IIPEICTABIICHUS], KPUTUUECKH OIICHUBATH €€ TOCTOBEPHOCTH
¥ HETIPOTHBOPEUYNBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHITh pPAa3IUYHBIE METOABl IMPU IOUCKE H O0TOOope
uH(pOopMaIui, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;

pUOOpETaTh OMBIT HCIOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA H
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMpAaTh ONTUMATBHYIO (OpPMY TpEACTaBICHUS HHPOPMAIHMH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);



VICTIOJIb30BATh HAYYHBIH SI3BIK B KAUECTBE CPECTBA PH paboTe ¢ XMMUUECKOH HH(pOpMaIneit:
HNPUMEHATh MEXIpeIMeTHbIe (pU3ndeckue M MaTeMaTHYeCKHE) 3HAKH M CHUMBOJIBI, (HOPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIAJHOCTH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHLIC yqeﬁnble aelCcTBHUA:

3aJ1aBaTh BOMPOCHI 110 CYIIECTBY 00CY)AAEMOM TEMBbI B X0JI€ IMAJI0Ta U/UITH JUCKYCCHH,
BBICKA3bIBaTh UJieH, GOPMYIUPOBATH CBOM MPEAIOKEHUS OTHOCUTENILHO BBIITOJIHEHUS
MIPEIOKCHHOM 3a1a4H;

BBICTYIIATh C IIPE3CHTALIMEW pPE3yJIbTATOB II03HABATEIBHOW JEATEIbHOCTH, ITOJY4EHHBIX
CaMOCTOSITEJILHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIIIOJIHEHUN XUMHUECKOTO SKCIIEPUMEHTA,
IPAaKTUYECKOH PabOThl MO MCCIIEOBAHUIO CBOWCTB M3ydaeMbIX BELIECTB, pealu3allMd y4yeOHOTOo
npoekTa, W (OPMYJIIMPOBATh BBIBOABI IO PE3yJIbTaTaM IPOBEIEHHBIX HWCCICIOBAHUA ITyTEM
COIIacCOBaHUs MO3ULMI B X0/1€ 00CYKJIEHUS 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbBIC YHHBepCaJbHbIC y4eOHbIC JCHCTBHA:

CaMOCTOSITEJIbHO IUIAHUPOBAaThb U OCYIIECTBIISATH CBOKO IO3HABATENBHYIO JIEATEIBHOCTD,
ompenenss e€ LeNd U 3aJaud, KOHTPOJIUPOBATb U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
npejJlaraéMblii  alrOpUTM JIEHCTBHM TNpH BBINOJHEHUM YYEOHBIX M MCCIIEOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PPEeKTUBHBIA COCOO HMX pElIeHHs ¢ YYETOM MOJIY4YEHMs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS MPOTpamMMbl MO XMMHMHU Ha YrIyOJEHHOM ypOBHE Ha
YpPOBHE CcpeaHero oOmero oOpa3oBaHUs BKIIOYAIOT crenuduueckue mis ydeOHOTO MpeaMera
«XuMHs» Hay4YHbIE 3HAHUS, YMEHHsS U CHOCOOBI NEHCTBUII MO OCBOCHHIO, WHTEPIPETAIUU U
npeoOpa3oBaHUI0 3HAHWHN, BUIBI JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS U MPUMEHEHHIO
3HaHUH B Pa3IMYHBIX y‘—Ie6HI)IX CUTyallMiX, a TAKKC B PCAJIbHBIX ) KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX
¢ XuMHueHR. B mporpamme no XMMuH MPEAMETHBIE PE3YIbTAThI IPEACTABIECHBI 110 TOJAM U3YYEHUS.

10 KJJACC

[IpenmeTHbIe pe3ybTaThl OCBOEHUS Kypca «OpraHrudecKasi XUMUsD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MECTE W 3HAYCHHH OPraHMYECKOW XMMHH B CHCTEME
€CTECTBCHHBIX HAYK U €€ pOJIM B 0OCCIICUEHUN YCTOWMYMBOTO PA3BUTHUS YEIIOBEYECTBA B PEUICHUU
npo0JIeM IKOJIOTHUYECKOM, YHEPreTHUECKONH W MUIIEBOW OE30MaCHOCTH, B PAa3BUTHH MEIUIUHBI,
CO3JIJaHUM HOBBIX MAaTE€pPHAJOB, HOBBIX HCTOYHHUKOB JHEPrUU, B O0OECIICUCHUH PaAIMOHAIBHOTO
MIPUPOIOTIONB30BaHMs, B (POPMHUPOBAHUH MHUPOBO33PEHHUS M OOIIEH KYJIbTYPhI YEJIOBEKA, a TAKKe
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO M TIPUPOJTHON CPEJIC;



BJIAJICHHE CUCTEMON XMMHUYECKUX 3HAHUHM, KOTOpPask BKJIIOYAET: OCHOBOMOJIAratoIMe MOHATHUS
— XUMHYECKHI DJIEMEHT, aTOM, SIpO H JIEKTPOHHAS 000JI0UKa aToma, S-, P-, 0-aToMHBIe OpOHTay,
OCHOBHOE M BO30YX/IEHHOE COCTOSHUS aTOMa, THOpUAN3aINs aTOMHBIX OpOUTaJeil, HOH, MOJIEKYIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBI 00BEM, YIIIEpOAHBIN CKeleT, (yHKUMOHAIbHAS IpyIa, pajiuKai, CTPYKTYpHbIE
dbopmybl (pa3BEPHYTHIE, COKPAIIEHHBIC, CKEJIETHBIE), U30MEPHsI CTPYKTYpHasi U IPOCTPAHCTBEHHAS
(reomeTpuuecKasi, OINTHYECKas), U30MEpbl, I'OMOJOIMYECKHH psAJl, TOMOJIOTH, YIJIEBOJIOPOJBI,
KHCJIOPO/I- ¥ 230TCOIeprKalllie OpraHN4eCKUe COEJMHEHUS, MOHOMED, ITOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEAMHEHUs; TEOPUH, 3aKOHbI (meproanyeckuil 3akon [[. V1. Menneneesa,
TEOpUsl CTPOEHUsI OpraHudeckux BewecTB A. M. byTiiepoBa, 3aKOH COXPAaHEHHUS MACChl BEIIECTB,
3aKOH COXpAaHEHHMsS W TPEBPALICHUS SHEPTUU NPU XUMHUYECKHUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHMs, JIeKallMe B OCHOBE IOHUMAaHHUS
OPUYMHHOCTU M CUCTEMHOCTH XMMMYECKHX SIBJICHUH; MPEACTaBICHUS O MEXaHU3MaX XMMHUYECKHX
peaKIuii, TePMOAMHAMUYECKUX U KHMHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUs, O B3aHMHOM
BIMSIHUM aTOMOB W TPYIIl aTOMOB B MOJEKyJaxX (MHAYKTHBHBIH W ME30MEPHBIH 3(PQPEKTHI,
opuentantsl | u Il pona); ¢akromoruueckue cBeAeHUS O CBOWCTBAX, COCTaBe, IOJIYYEHUU U
0€30I1aCHOM MCIIOJIb30BAaHUM BA)KHEHIIMX OPraHUYECKUX BELIECTB B OBITY M HIPAKTUYECKOH
JEeSITeTbHOCTH YEJIOBEKa, OOMIMX HAYYHBIX NMPHHIUIAX XUMHUYECKOTO MPOU3BOICTBA (HA IpUMEpe
MIPOM3BOJICTBA METAHOJIA, IEpepabOTKH HEPTH);

c(OpPMHPOBAHHOCTh YMEHUI: BBIABIATH XapaKTE€PHbIE IPU3HAKY MMOHITUH, YCTaHABIMBATh UX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOUIME IOHSATHUS INPH OMUCAHUM COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHU:

UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTABICHHS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIIECTB;

COCTABIIATh YPAaBHEHHSI XUMHYECKUX PEAKIi M PaCKPHIBaTh MX CYIIHOCTh: OKHCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOrO OallaHCca 3THUX pEeaKlUi,
peakuuii HFOHHOro 0OMEHa IMyTEM COCTABIICHHSI UX MOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBJIMBATh MOJEIH MOJIEKYJ OPraHMYECKUX BEIECTB Ul WILTFOCTPAIIMM UX XUMHUYECKOTO
Y TIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHHIA: YCTaHABIMBATh MPUHAICKHOCTh M3YUYEHHBIX OPTaHUYECKUX
BEIIIECTB M0 MX COCTaBY U CTPOEHUIO K OINpENe]IEHHOMY KiacCy/Tpylne COeAMHEHUH, AaBaTh UM
Ha3BaHUA N0 cuctematnueckoir Homenkiatype (IUPAC) u npuBoanTh TpUBUANIbHBIE Ha3BaHUS IS
OTJIENbHBIX TPEJICTaBUTENIE OPraHUYEeCKUX BEIIEeCTB (ITHJIEH, aleTWIIEH, TOJIyOJ, TJULEPUH,
ATHJIEHTIIMKOJb, (heHous, ¢popManbaeru, aneTaableru], alleToOH, MypaBbUHas KHUCJIOTa, YKCyCHas
KHCJIOTa, CTEapUHOBAas, OJEHMHOBAs, MNAJIbMUTHHOBAS KHUCIOTHI, TJHUIMH, ajlaHWH, MajbTO3a,
bpyKTO3a, aHUIIMH, JUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

COPMHUPOBAHHOCTh YMEHHUSI OINPEACISITh BHJ XHMHYECKOH CBSI3M B OPTraHUYECKHX
COoeIMHEHUAX (KOBaJeHTHAas U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPUMEHATH IIOJIOKEHUS] TEOPHUHM CTPOEHHS] OpPraHUYECKHX
BemecTB A. M. ByrtnepoBa 1isi 0ObsCHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS;

c(OpMHPOBAHHOCTb YMEHUI XapaKTepHU30BaTh COCTAB, CTPOEHUE, (PU3NUECKHE U XUMHUECKUE
CBOWCTBA THUIMYHBIX NPEACTABUTENCH Ppa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIECTB: AaJIKaHOB,
[IUKJIOAIKAHOB, AJKCHOB, AaJKaJHEHOB, AJIKHHOB, apOMATHYECKUX YIJIEBOAOPOAOB, CIHPTOB,
QIBJETUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, TMPOCTBIX M CIOXHBIX 3(QUPOB, >KHUPOB,



HUTPOCOCTUHEHUH M aMHUHOB, aMHUHOKHUCIIOT, O€JIKOB, YIJIEBOJIOB (MOHO-, TU- W TIOJUCAXapHJIOB),
WJUTIOCTPUPOBATH TEHETUYECKYIO CBA3b MEK/1Y HUMH YPAaBHEHUSIMHU COOTBETCTBYIOIIUX XUMUYECKHX
PEaKIuii C UCIIOIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMUPOBAHHOCTh yMEHHUS TOATBEPXJaTh Ha KOHKPETHBIX IIPUMEpaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHONW CIOCOOHOCTH OPTaHWYECKHUX COCAMHEHHWM OT KPAaTHOCTH W THIA
KOBQJICHTHOM CBSA3M (G- U TT-CBSI3H ), B3aUMHOT'O BIUSIHUSI ATOMOB U TPYII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPH30BaTh UCTOUYHUKH YIIICBOJOPOJIHOTO ChIphs (HE(DTH,
MIPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro MEpepadOTKH W MPAKTUYECKOE MPUMEHEHHE IMPOAYKTOB
nepepadoTKy;

c(hOpMUPOBAHHOCTH BJIAJICHUS CHCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHBIX METO/IaX TIO3HAHUS
— HaONIOICHUH, H3MEPEHUHU, MOACIUPOBAHNH, SKCIIEPUMEHTE (PEaTbHOM M MBICICHHOM) H YMCHHS
MIPUMEHSITh 3TU 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH OCHOBHBIC OINEPALIMU MBICTUTEILHON NeATEIbHOCTH
— aHajmW3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CUCTEMATHU3AIMI0, BBISIBJICHUE MPUIHHHO-
CJICZICTBEHHBIX CBS3EH — JJISI U3YUEHHUs CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUIA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUN C MOHATUSMHU U
MPEJICTABICHUSIMHA JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl 00jiee OCO3HAHHOTO MOHUMAaHUS
CYIIIHOCTH MAaTE€pUAIbHOTO €JMHCTBA MHPA, UCMOJIb30BATH CUCTEMHBIC 3HAHUS IO OPraHHMYECKON
XUMUU JUTs1 OOBSICHEHUS U IPOTHO3UPOBAHUS SBJICHHUM, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOIY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOAUTH PACUETHI IO XUMUYECKUM (POpMysiaM U ypaBHEHUSIM
XUMHYECKHUX PeaklUi ¢ UCTIOIb30BaHUEM (DU3MUECKUX BEMUYHH (Macca, 00bEM Ta30B, KOIUYECTBO
BEII[ECTBA), XapaKTEPHUIYIOIINX BEUIECTBA C KOJIUYECTBEHHOW CTOPOHBI: PAaCUETHI MO HAXOXKJICHUIO
XUMUYECKONW (DOpPMYIIBI BEIIECTBA IO HW3BECTHBIM MAaCCOBBIM JOJSM XHMHUYECKHX DJIEMEHTOB,
MPOJYKTaM CTOpaHHUsl, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3MPOBATh, AHAIM3HPOBATh W OIEHUBATh C TMO3ULIUN
HKOJIOTUYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOM M TMPOM3BOJCTBEHHOW JESTEIHHOCTH
YeJIOBEKa, CBSI3aHHOM ¢ MepepabO0TKOM BEIIECTB, UCIIOIb30BATh MOJYYCHHBIC 3HAHUS I TIPUHSIITHS
TPaMOTHBIX PEIICHUI MPOOJIeM B CUTYAIUAX, CBSI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHIi: CaMOCTOSITEbHO TUIAHUPOBATh U TMPOBOJUTH XHUMHUECKUN
HKCIIEPUMEHT (TIOJIYYCHHE U M3YYCHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOAOPOJOB PA3JIUYHBIX KJIACCOB M KHUCIOPOACOACPKAMMNX OPTraHUYECKUX BEIIECTB, PEIICHUE
OKCIIEPUMEHTAIBHBIX 3a7a4 M0 PacMo3HABAHUIO OPTraHMYECKHX BEUIECTB) C COOIIOJCHUEM MPaBUI
0e30MmacHOTo O0paIleHs ¢ BEIIeCTBAMH U JIA0OpaTOPHBIM 000pyIOBaHUEM, (DOPMYITHPOBATH 1IETH
WCCJIEIOBAHMS, TIPEACTABIATh B Pa3IMUHON (opMe pe3ysbTaThl SKCIEPUMEHTA, aHATU3HPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coONroAaTh TpaBHWJa SKOJOTHYECKH IIeIECOO0pa3HOr0 TOBEAEHUS B OBITY U TPYIOBOM
JIEATEIIbHOCTH B LEJIAX COXPAHEHHUS CBOETO 3J0POBbS, OKPYXKAIOMIEH NPUPOJHOM Cpenbl H
JIOCTHKEHUS €€ YCTOMYMBOTO PAa3BUTHS;

OCO3HABaTh OIIACHOCTh TOKCHUYECKOIO JEMCTBHS Ha >KUBBIE OPraHU3Mbl ONPEICIIEHHBIX
OpraHMYECKUX BEILECTB, MOHUMAas cMbici nokazarens [1/1K;

aHAJM3UPOBATH 1EIECO00Pa3HOCTh MPUMEHEHHS OPTaHUYECKHUX BEIIECTB B IPOMBITIUICHHOCTH
U B OBITY C TOYKH 3PEHHSI COOTHOIICHHS PUCK-TI0JIb3a;

c()OPMUPOBAHHOCTh yYMEHHI: OCYIIECTBIATH IICICHANIPABICHHBIM TMOUCK XUMHUYECKOU
uH(pOpMallMM B pa3jMYHbIX HMCTOYHMKAX (HayyHas W y4eOHO-Hay4yHas JHTEparypa, CpeIcTBa
MaccoBoi wuH(popmaruu, MHTEpHET W Apyrue), KPUTUUYECKH aHATM3UPOBATh XUMHUYECKYIO



nHpopmanuto, nepepadaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHUU C IOCTABJICHHOW y4eOHOM
3a1a4ei.

11 KUIIACC

[TpenmerHble pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeOpraHMuecKasi XUMHs OTPaXaroT:

c(OPMHUPOBAHHOCTb IPEACTABICHUI: O MaTepUaIbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
II03HABAEMOCTH SIBJICHUI PUPOBI, O MECTE U 3HAYEHUHM XMMHUH B CUCTEME €CTECTBEHHBIX HayK U €&
pOJIH B 00ECTIEYCHUH YCTOHYMBOTO PAa3BUTHUS, B PEIICHUH MPOOIEM SKOJIOTUIECKO, SJHEPreTHUECKON
U TMIIEBOH O€30HacHOCTH, B Pa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEpPHUaloOB, HOBBIX
UCTOYHUKOB SHEPIUH, B 00ECHEUEHHH PAIOHAIBHOTO MPHPOJIONOIb30BaHus, B (OPMUPOBAHUU
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEJIOBEKA, a TAK)KE IKOJOTHUECKH 00OCHOBAHHOTO OTHOLICHHUS
K CBOEMY 3JI0pPOBBIO U IIPUPOJIHOM CpENE;

BJIAJICHUE CUCTEMOM XMMHUUYECKUX 3HAaHUM, KOTOpask BKJIFOYAET: OCHOBOIIOJIAratoIue MOHATUS
— XMMHYECKHUIl DIIEMEHT, aToM, SIIPO aToMa, W30TOIbI, AIICKTPOHHAs 0o0olouka atoma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI aroMa, TIMOpuaM3alusi aTOMHBIX
opOuTanel, HOH, MOJEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIbHOCTh, CTENEHb OKHUCIIECHHUS,
XMMHYEcKasl CBS3b (KOBaJEHTHas, HOHHAs, MeTajlIn4yecKas, BOAOPOJAHAs), KpHCTalIM4yecKas
pEIIETKA, XUMHYECKas peakLus, pacTBOP, JJIEKTPOJIMUTHI, HEDIEKTPOIMUTHI, DJIEKTPOJUTHYECKAS
JCCOLMAIUs, CTENEHb JMCCOLMALMU, BOJOPOAHBIA IOKAa3aTelb, OKHUCIUTENIb, BOCCTAHOBUTEID,
TETIOBON 3 (HEKT XMMUYIECKOH Peaklnu, CKOPOCTh XMMUYECKOH PEaKIIni, XUMHUIECKOE paBHOBECHE;
TEOPUM U 3aKOHbI (TEOpUsl 3JEKTPOIMTUYECKON Jucconuanuu, nepuoandeckuin 3axkon JI.W.
MenneneeBa, 3aKOH COXPAaHEHHs MACChI BEIIECTB, 3aKOH COXPAaHEHUS U IIPEBPAILCHUS SJHEPTUH TIPU
XUMHYECKMX pEaKIMIX, 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JEWUCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMUMUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIeXkKalllie B OCHOBE
NOHMMAHHS IPUYUHHOCTA M CUCTEMHOCTH XMMHYECKUX SIBJICHUI; COBPEMEHHBIE MIPEICTABICHUS O
CTPOCHMM BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJISIPHOM W HAagMOJIEKYJIIPHOM YPOBHSX;
IPEJCTaBICHUS] O MEXaHM3MaX XWUMHUYECKHX peakUuid, TePMOAMHAMUYECKUX M KHUHETHYECKHX
3aKOHOMEPHOCTSIX X MMPOTEKAHUSI, O XUMHUUYECKOM PaBHOBECHM, pACTBOPAX U AUCIIEPCHBIX CUCTEMAX;
(akToJIOrMUECKUEe CBEACHUS O CBOMCTBAaX, COCTaBE, MOJy4YeHHMM U O€30MacCHOM HCIOJIb30BaHUU
BO)XHEHIINX HEOPraHMYECKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH YelloBeKa, OOLINX
HayYHBIX IPUHLUIIAX XUMHUYECKOTI0 IPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHHUM: BBISBIISATH XapaKTEePHbIE MPU3HAKU MOHATUHN, YCTaHABIMBATh MX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPH OMMCAHUN HEOPTraHUYECKHUX BEILECTB
U MX IIPEBPALICHMUI;

c(OpPMHUPOBAHHOCTh YMEHHUSI HCMOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIIEHUS
(GopMyJ1 BEIleCTB U YpaBHEHUI XUMHUYECKHUX peakilnii, cucteMaTnyeckyro Homenkiarypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUS OT/IEIbHBIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUS OIPEIENATh BAJIEHTHOCTh U CTENEHb OKHUCICHHUS XMMHUYECKHX
AIIEMEHTOB B COEIMHEHUSX, BHJI XUMHUYECKOM CBSI3M (KOBaJEHTHasl, MOHHAs, MeTaJuIMuecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTH YMEHUS O0BACHATH 3aBUCUMOCTh CBOWCTB BEILIECTB OT BHJ1a XUMHUYECKOH
CBSI3M M THUIA KPUCTAUIMYECKOW PEHIETKH, OOMEHHBIM W JOHOPHO-aKIENTOPHBIA MeXaHU3MbI
00pa30BaHUs KOBAJIEHTHOU CBS3H;

c(OPMHPOBAHHOCTb YMEHH: KIIaCCU(UIUPOBATh: HEOPraHMUECKUE BELIECTBA 110 UX COCTaBY,
XUMHUYECKHE PEaKIMM 10 Pa3IM4HbIM IPU3HAKaM (YUCIIy M COCTaBy pEarupyrolux BELIECTB,
TerioBoMy 3G (dEeKTy peakiuu, U3MEHEHHUIO CTENeHEW OKUCICHHS SJIEMEHTOB, OOpaTUMOCTH,



YYacTHIO KaTallu3aTtopa W JPYrHe); CaMOCTOATEIbHO BBIOMpPATh OCHOBAHUA M KPUTEPUH IS
KJIAaCCU(UKALIUY U3YUaeMbIX BEIICCTB U XUMHUYCCKHX PEaKIIHIA,

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBHIBATH CMBICH Tiepruoandeckoro 3akona /1. M. Menneneesa
U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U POTHOCTUYECKYIO () YHKIUY;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTEpHU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMUYECKUX DJIEMEHTOB IIepBOro—4yeTBEépToro mnepuonos llepuommyeckonn cucremsr [I.H.
MenieneeBa, UCHOB3Ys MOHATUS «IHEPreTUUECKUE YPOBHUY, «IHEPTeTUUECKHUE TTOAYPOBHUY, «S-,
p-, d-aToMHBIC OpPOUTATM», «OCHOBHOE M BO30YXIEHHOE JHEPreTHUCCKHE COCTOSHUS aToMay,
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHYECKHX 3JIEMEHTOB U MX COEIWHEHUH IO
nepuonaMm u rpynmnaMm Ilepuonnueckon cucremsl . M. MeHneneeBa, BaJICHTHbIE BO3MOXHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMUCHIBaTh) OOIIHE XMMUYECKUE CBOMCTBA
BEILLECTB PAa3IUYHBIX KJIACCOB, IOATBEPKAATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSI3U MEXKIY
HEOPraHWYECKUMH BEIIECTBAMU C TIOMOIIBI0 YPAaBHEHU COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHA;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYLIHOCTb: OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuil MOCPEAICTBOM COCTaBICHHUS JJIEKTPOHHOTO OallaHca 3THX pPEeakluil; peakiuii WOHHOTO
oOMeHa MyTéM COCTaBIIEHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHI; peaklnii THIPOIIH3a;
peakIuii KoMIIeKcooOpa3oBaHus (Ha MpUMepe THIPOKCOKOMITIIEKCOB IIMHKA U AJIIOMUHUSA);

c(hOpMUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUECKUX PEAKIIUN
C Y4ETOM UX SHEPreTUYECKUX XapaKTePUCTUK, XapaKTep U3MEHEHHS] CKOPOCTH XMMUYECKOM peaKIMU
B 3aBHCHMOCTH OT Pa3iMYHBIX ()aKTOPOB, a TAK)KE XapaKTep CMEMICHUsS XMMHUYECKOTO PaBHOBECHS
MOJ1 BIIMSIHUEM BHEITHUX Bo3zeicTBuid (mpuniun Jle [llarense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XMMHUYECKHE PEaKIUu, JIEKallle B OCHOBE
MIPOMBINIJICHHOTO TTOJYYEHUsI CEPHOM KUCIOThI, aMMHUaKa, OOIINE HayuHbIe MPUHITUITBI XUMHUECKUX
MIPOM3BOJICTB; 1IETIECO00PA3HOCTh MPUMEHEHHSI HEOPTAHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHWI O METOJaX HAay4YHOTO MMO3HAHUS SIBICHUN
npUpobl — HAOIIOeHHEe, U3MEPEHNE, MOICTUPOBAHUE, IKCIIEPUMEHT (peajbHbId U MBICICHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, YMEHUS MPUMEHATh 3TU 3HAHUS MPU 3KCIEPUMEHTAIBHOM
UCCJIEJOBAaHUM BEUIECTB U JI1 OOBSICHEHUS] XUMHYECKHUX SIBJICHHMH, UMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKOH JESITEeIbHOCTH YeJI0BEeKa U B MOBCEAHEBHON KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATh B3aMMOCBS3b XUMUYECKUX 3HAHUU C TOHSITHSIMH U
MPEJICTABICHUSIMHA JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB sl 0oJiee OCO3HAHHOTO TOHUMAaHUS
MaTepuaIbHOTO €JUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MPOBOAMTH PAcuU€Thl: C MCIOJb30BAHWEM MOHATUN «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIIMs»; MACChl BEIIeCTBA UM 00bEMa rasza mo
U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM OOBEMY OIHOTO M3 YYacTBYIOIIMX B PEaKLUU
BEIIECTB; TEMJI0BOro 3¢ (dexra peakunu; 3HaYeHUSI BOJOPOAHOIO MOKA3aTeNsl paCTBOPOB KUCIOT U
IeJI0YEH ¢ M3BECTHON CTETEHBIO TUCCOIMAINN; MacChl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTA
peaxiuy, eCIM OJTHO U3 MCXOHBIX BEIIECTB AAHO B BUJE pacTBOpa C ONIPEIEIEHHON MacCOBOU 10IeH
pacTBOPEHHOTO BEIIECTBA WJIH JIJAHO B U30BITKE (MMEET MPUMECH ); AOJTH BBIXOJIa MPOIYKTa PEAKIIUU;
00BEMHBIX OTHOILIEHUH Tra30B;

c(OpPMHUPOBAHHOCTh YMEHMI: CAaMOCTOSITEIbHO IUIAHUPOBATh U TMPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (IPOBEIEHUE peakiii HOHHOrO OOMEHa, MOATBEP)KACHHWE KadeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEIEIIEHUE CPElbl PaCTBOPOB BELIECTB C IOMOIIbIO MHAMKATOPOB,
U3Y4YECHHUE BIMSHHUS pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XHMHUYECKOH peaklud, penieHue



9KCHEPUMEHTAIbHBIX 3a1ad o TeMam «Mertamib» u «Hemeramiel») ¢ coOnrofeHuEM NpaBuil
0e301acHOro oOpaleHus ¢ BemEeCTBaMU M JabopaTopHbIM 000py0BaHUEM, (POPMYIHPOBATH IIETTh
UCCIICIOBaHMS, TPEICTABIATh B PA3NUYHON (OpME pe3ysbTaThl SKCIEPUMEHTA, aHAIW3UPOBATH U
OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCT YMEHHI: cOOMIOaTh MpaBHJia IOJIb30BAaHUS XMMHMYECKON MOCYIOH U
71a00paTOpHBIM 000pYIOBaHHEM, OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBUHU C WHCTPYKIMAMHU IO
BBINOJIHEHHUIO JTAOOPAaTOPHBIX XUMUYECKUX OIMBITOB, SKOJIOTMYECKH €JIeCO00pa3HOTO TOBEJACHUS B
OBITY U TPYAOBOM JEATEIBHOCTHU B LIESAX COXPAHEHUS CBOETO 3/10POBbs, OKpYXKaroIel MpUpOJHON
Cpellbl U IOCTHKEHUS €€ yCTOMYUBOIO Pa3BUTHS, OCO3HABATh OMIACHOCTh TOKCUYECKOTO JEHCTBHS Ha
JKUBBIEC OpPraHU3Mbl OIIPENEIEHHBIX HEOPTAaHUYECKUX BEILECTB, IOHUMas cMbIca nokasarens [1/1K;

c()OPMUPOBAHHOCTh yYMEHHIA: OCYIIECTBIATH IICJICHANIPABICHHBIM TMOUCK XUMHUYECKOU
UHGOpPMALlMUM B Pa3IMYHBIX HMCTOYHUKAX (HayyHas M YydyeOHO-HayyHas JUTepaTypa, CpeacTBa
mMaccoBoi uHpopmanuu, MHTepHeT M JApyrue), KpPUTHYECKH aHAJIU3UPOBAaTh XHUMHYECKYIO
uH(popMmaluio, nepepadaTeiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C IIOCTABJIEHHOW yueOHOMU

3aa4eil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Pa3znea 1. TeopeTudeckue OCHOBBI OPraHUYECKOH XMMUM
[Ipenmer oprannyeckoit xumuu. Teopus
. http://school-
11 CTPOCHHUS OPTAaHMYCCKHX COeTMHEHUN A. M. 8 :
collection.edu.ru/
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenenbHbIe yIIIeBOAOPOABI — AJIKAHBI, 5 http://school-
' [MKJIOAJIKAHbI collection.edu.ru/
99 HenpenenbHbie yrieBogopoabl: aaKkeHbl, 14 1 http://school-
' aJIKaJUCHbI, aJIKUHBI collection.edu.ru/
http://school-
2.3 Apomatnyeckue yrieBogopoas! (ape 8 :
POMATHHECKHE YTIeBOAOPOIEI (apeHEi) collection.edu.ru/
24 [IpupoiHBIE HICTOYHUKH YTIIEBOJOPOJOB U MX 4 http://school-
' nepepadoTKa collection.edu.ru/
2.5 ["amoreHpON3BOTHBIC YTIICBOIOPOIOB 4 1 hitp://school-
' p g T #oPOs collection.edu.ru/
Hroro mo pasneny 35
Paznen 3. Kuciopoacoaep:xamnue oprannyecKue coeIuHeHUst
http://school-
3.1 Cnuptsl. denon 11 1

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KapOonunbHble coeAMHEHUS: abIETHIbI U

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 1 it ://S.C hool-
collection.edu.ru/
a¢upsl. XKupbl
3.3 VriaeBonsl 9 1 hit ://S.C hool-
collection.edu.ru/
Hroro mo pazaeny 41

Pasnen 4. A3oTcoaep:kamme opraHudecKkue coeIMHeHUus

4.1 AMHUHBI. AMHHOKHUCIIOTEL. benku 12 1 2 htt ://S.C hool-
collection.edu.ru/
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Ne n/n P Kontpoabnsie  IlpakTnyeckue (mudp )
NMpPorpaMmblI Bceero odpa3oBaTejbHbIE
padoThI padoTsI
pecypcsl

Paznen 1. Teopernyeckne 0OCHOBbI XMMUM

Crpoenue atoma. Ilepnoanueckuii 3akoH
http://school-

11 u [lepnonnueckas cuctemMa XMMHUYECKUX 9 .
collection.edu.ru/

anemenToB 1. . MenneneeBa
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19 CrtpoeHnue BemiectBa. MHOrooOpasue 11 1 http://school-
' BEIIECTB collection.edu.ru/
1.3 XHUMHYECKUE PEeaKIUU 19 1 3 htt ://S.C hool-
collection.edu.ru/
Hroro no pazaeny 39

Pa3nea 2. Heopranuyeckasi xumust

http://school-

21 Hewmeramsr 31 1 3 3
collection.edu.ru/

2.2 MeTaibl 23 1 2 httQZ//S-ChOOI-
collection.edu.ru/

Utoro no pazneny 54

Pa3gea 3. Xumusd 1 ;Ku3Hb

31 MeTtoapl TO3HaHUS B XUMUH. XUMHUS U 9 http://school-
' AKU3Hb collection.edu.ru/
Hroro no paszneny 9

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 4 8
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[IpeameT u 3HaYCHUE OPTraHUYECKON XUMHH, htto://school
p://school-
1 [IPEICTABIEHUE O MHOIr000pa3uu OpraHnyeCKux 1 ;
pel N P P collection.edu.ru/
COEIUHEHUI
DNEKTPOHHOE CTPOCHHUE aToMa yriiepo/ia (OCHOBHOE htto://school
.. ://school-
2 u B030 éHHoe cocTosiHMs ). BasieHTHEIE 1 )
YA ) collection.edu.ru/
BO3MOXKHOCTH aToMa yriepoja
XuMHYecKas CBSI3b B OPraHUIECKUX COCTMHEHUSX.
. http://school-
3 MexaHn3Mbl 00pa30BaHuUs KOBAJICHTHOM CBSI3H, 1 )
. collection.edu.ru/
CrocoObI pa3phiBa CBs3EH
4 Teopust cTpoeHUs OpraHuyYeCcKuX coeuHeHnd A. M. 1 http://school-
byrneposa collection.edu.ru/
Bunbl u3omepuu: CTpykTypHasi, IpOCTPaHCTBEHHAS. htto://school
p://school-
5 DnexkTpoHHBIE YbdEKTHI B MOJIEKYJIax 1 ;
p b . Y collection.edu.ru/
OpPTaHWYECKUX COCAMHCHUN
[IpencraBienue o KnaccuPpuKaIum u
http://school-
6 cucrematnueckas Homernknarypa (IUPAC) 1 :
collection.edu.ru/
OpPTaHMYECKUX BEIIECTB
7 Knaccuduxka ea i B OPraHN4EeCKON 1 hitp:/ischool-
naccudukanms KIIMM B OPraHUYECKON XUMUUA _pi.
1 peaxit p collection.edu.ru/
. http://school-
8 Cucremarusanusa U 0000IeHUE 3HAHUN 110 TEME 1

collection.edu.ru/
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AJKaHBI: TOMOJIOTHYECKHIA psifl, 00mas ¢popmyia,

http://school-

9 HOMEHKJIaTypa U U30MepHus, SJIEKTPOHHOE U )
P pH, p collection.edu.ru/
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
. http://school-
10 Ouznyeckue 1 XUMUUECKHE CBONCTBA aJIKAaHOB :
collection.edu.ru/
1 Haxosxnenue ankanoB B nmpupoje. CriocoObl http://school-
MOJIYYEHHS U IPUMEHEHUE aJIKaHOB collection.edu.ru/
Huknoankansl: o0mIas popmysa, HOMEHKIATYpa U htt:/ischool
p://school-
12 HU30MEepHs, 0OCOOCHHOCTH CTPOEHUS U XUMUYCCKUX :
. collection.edu.ru/
CBOICTB, CITOCOOBI OJyYEHUS U IPUMEHEHUE
Pemienne pacu€THBIX 3a/1a4 Ha ONIPEACIICHHE
MOJICKYJISIPHOUM (POPMYJITBI OPTaHHYECKOTO BEIIECTBA htto://school
p://school-
13 10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX i
collection.edu.ru/
B ero cocrtaB. Cucremarusanus u 06001IeHre
3HaHUH 10 TEME
AJIKeHBI: TOMOJIOTUUECKHH psiji, o01as Gpopmyna,
14 HOMEHKJIaTypa, EKTPOHHOE U IPOCTPAHCTBEHHOE http://school-
cTpoeHue MoseKy. CTpyKTypHas ¥ IIUC-TpaHC- collection.edu.ru/
M30MepHs aJKEHOB
15 Pu3nyecKue 1 XUMHUUYECKHE CBOMCTBA AJIKEHOB. http://school-
IIpaBuno MapkoBHUKOBa collection.edu.ru/
http://school-
16 CrniocoObl nosty4eHrs U NpUMEHEHUE aJIKeHOB .
collection.edu.ru/
17 [TpaxTrueckas padota Ne 1 mo reme "Ilonyyenue http://school-
ATUJIEHA U U3yYEHHUE €r0 CBOMCTB" collection.edu.ru/
18 Pemenune pacu€THbIX 3a/1a4 HA ONPEACIICHUE http://school-

MOJIEKYJIIPHOH (hOPMYITBI OPTaHUYECKOTO BEIIEeCTBA

collection.edu.ru/
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AJKalueHbl: CONPSHKEHHBIC, U30JIMPOBAHHbIE,

http://school-

19 KyMyJupoBaHHbie. OCOOEHHOCTH DIIEKTPOHHOTO .
yMYyJHp p collection.edu.ru/
CTPOCHUS
o .. http://school-

20 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX JTMCHOB )
collection.edu.ru/
http://school-

21 CriocoObI mostyueHus 1 IPUMEHEHHE aJIKaJUCHOB .
collection.edu.ru/

AJKMHBI: TOMOJIOTUYECKUHN psfl, oOmast popmyia, htt:/ischool
p://school-

22 HOMEHKJIATYypa, JJIEKTPOHHOE U IIPOCTPAHCTBEHHOE .

ypa, p P “p collection.edu.ru/
CTpOEHHE MOJIEKY, PU3NYECKUE CBOWCTBA
. http://school-

23 XHUMHUYECKHE CBOIICTBA AIIKUHOB )
collection.edu.ru/

24 Kauyectse e pea a TpoM CBS3 http://school-

YEeCTBEHHBI KLY HA TPOUH BA3b _[)7_
peaxi POUHYIO collection.edu.ru/
http://school-

25 Crioco0bI mosTydeHus ¥ IPUMEHEHNE alTKUHOB i
collection.edu.ru/

26 Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO http://school-
XUMUYECKON peaKun collection.edu.ru/

. http://school-

27 Cucremarusanusa 1 0000IIeHNE 3HAHUN 110 TEME .

collection.edu.ru/
ApeHBI: TOMOJIOTHYECKUH psifl, 001ias popmyna,

28 HOMEHKJIaTypa. JJIEKTPOHHOE U IPOCTPAHCTBEHHOE http://school-
CTPOEHHUE MOJIEKYIN OeH30J1a U TOIyoja, UX collection.edu.ru/
buznyeckue cBoicTBa

29 XUMUYECKUE CBOMCTBA APEHOB: PEAKIINH http://school-
3aMeIeHUS collection.edu.ru/

30 XUMUYECKUE CBOMCTBA APEHOB: PEAKIIUH http://school-

MMPUCOCAUHEHUS, OKHCIICHUEC T'OMOJIOTOB OeH301a

collection.edu.ru/
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http://school-

31 Oco0EHHOCTH XUMHUYECKHX CBOWCTB CTUPOJIA ;
collection.edu.ru/
32 Pemenne pac4€THBIX 3a/1a4 HA ONPEICIICHUE http://school-
MOJIEKYJISIPHOM (hOPMYJIIbI OPTaHUYECKOTO BELIECTBA collection.edu.ru/
33 Crioco6sb1 moryue €HEeHHE apeHO fttp./school-
i bI TTOJIYYCHUS U TIPUMEHEHU HOB APLISCNOO™
i p P collection.edu.ru/
34 I'eneTndeckas cBsI3b MEKy pa3IMYHbIMU KJIaCcCaMu http://school-
YIJIEBOAOPOIOB collection.edu.ru/
35 Pacuérel no ypaBHEHUSIM XUMUYECKUX PEAKLIUN. http://school-
CucremaTtu3zanus U 0000IICHIE 3HAHUIA 110 TeMe collection.edu.ru/
. http://school-
36 [Ipuponusiii ra3. [lomyTHble HEPTAHBIE Ta3bI :
PHPOL yr ¢ collection.edu.ru/
37 KameHHBI# yrojb 1 IPOIyKThI €r0 epepadoTKH ttp.//school-
T POAYK pep collection.edu.ru/
38 Hed1p 1 ciocoOn1 €€ nepepadotku. [IpumeHenue http://school-
MIPOJIYKTOB TiepepaboTKku HePTH collection.edu.ru/
39 I'eneTnyeckas CBA3b MEXIY pa3IMYHBIMU KIacCcaMu http://school-
YIJIEBOAOPOIOB collection.edu.ru/
lanoreHonpon3BOIHEBIE YTJIE€BOAOPOIOB:
40 AIIEKTPO (I))e CTpOEHHE yrea I;a emie http./school-
JIEKTPOHHOE CTPOCHHUE; PEAKITHH 3aMEIIICHUS APLTISTROO™
p P peakdt H collection.edu.ru
rajoreHa
elicTBHE 1IeI0UYel Ha raJJOr€HIIPON3BOIHEIE.
A . P http://school-
41 B3anMoaelicTBue JUrajioreHajakaHoB ¢ MarHueEM U ;
collection.edu.ru
ITUHKOM
42 CucremaTtu3zanus u 0000IIeHIE 3HAHUI TI0 pa3eny http://school-
"Vranesonopoast" collection.edu.ru
http://school-
43 Kontponbnas padota mo teme "YriaeBoaopo b

collection.edu.ru
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[IpenenbHbIe OAHOATOMHBIE CITUPTHI:
TOMOJIOTHUYECKUH psifl, oOmiast popmysia, CTpoeHUe

http://school-

44 X
MOJIEKYJI, U30MEpUs, HOMEHKJIATypa, collection.edu.ru
KJaccudukanus, Gpu3nyecKkue CBOMCTBa

45 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX OJJHOATOMHBIX http://school-
CIIUPTOB collection.edu.ru

46 CniocoObI MoTydeHus1 ¥ TPUMEHEHUE OJTHOATOMHBIX http://school-
CIIUPTOB collection.edu.ru

47 [TpocTeie adupbl: HOMEHKIIATypa U U30MEPHs, http://school-
0COOEHHOCTH (PU3UYECKUX M XUMHUUYECKHX CBOWCTB collection.edu.ru

48 MHOroaroMHbIE CIIUPTHIL: ITUICHIIUKOIb U http://school-
TIIALIEPUH, UX PU3UIECKIEC U XUMHUSCKHUE CBOMCTBA collection.edu.ru

49 CriocoObl nostyyeHus 1 IpUMEHEHNE http://school-
MHOI'OaTOMHBIX CIIUPTOB collection.edu.ru

50 @DeHOJ: CTPOCHHUE MOJIEKYIIbI, (PU3UYECKUE http://school-
cBoiicTBa. TOKCMYHOCTH (peHosa collection.edu.ru

. http://school-

51 XuMHuecKue cBoicTBa (eHoIa i
collection.edu.ru
http://school-

52 CrniocoOblI nostydeHus U NpUuMeHeHue GpeHomna .
collection.edu.ru

[Tpaktuyeckas padora Ne 2. Pemenue htto://school
p://school-

53 9KCIIEPUMEHTAIBHBIX 3a1a4 110 Teme "CrnupTel 1 :

| collection.edu.ru
beHobI
. http://school-
54 Cucremaru3zanus 1 0000IIeHUE 3HAHUH 110 TeMe .
collection.edu.ru
Anbaerupl ¥ KETOHBI: JIEKTPOHHOE CTPOCHUE htto://school
. ://school-
55 KapOOHUJIBHOMN TPYIIIbI; TOMOJIOTUYECKUE PSTIBL,

oOuras popmyia, U30MEpUsl 1 HOMEHKJIaTypa

collection.edu.ru
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Anbaeruapl ¥ KETOHBI: PU3NYECKUE CBOWCTBA;

http://school-

56 peaKIUU MPUCOCTUHEHHUS collection.edu.ru
57 Peakuuu okucCIIeHUS M KQUECTBEHHbBIE PEAKLIUU http://school-
aJbJICTUJ0B U KETOHOB collection.edu.ru
58 Crioco0bI MOTy4eHUs albJICTHI0B U KETOHOB m‘m
collection.edu.ru
59 OaHOOCHOBHEIE MpeebHbIC KAPOOHOBBIC KHCIIOTHI, http://school-
OCOOEHHOCTH CTPOEHHUS UX MOJIEKYJI collection.edu.ru
60 N3omepust u HOMEHKIaTypa KapOOHOBBIX KUCIOT, http://school-
uX (pu3uvecKue CBONCTBA collection.edu.ru
61 XUMHUYECKHEe CBOMCTBA MPEEIbHbIX 0OJJHOOCHOBHBIX http://school-
KapOOHOBBIX KHUCIIOT collection.edu.ru
62 Oco0eHHOCTH CBOMCTB MYPaBbUHOM KUCIIOTHI. http://school-
MHuoroo0pa3ue kapOOHOBBIX KHCIIOT collection.edu.ru
Oco0eHHOCTH CBOMCTB: HETPEAEIbHBIX U
63 apoOMaTUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, http://school-
TUIPOKCUKAapOOHOBBIX KUCIOT. [IpencraBurenu collection.edu.ru
BBICHINX KapOOHOBBIX KHCIIOT
64 [TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX KUCIOT M‘M
collection.edu.ru
65 CriocoObI Moy4eHus U MpUMEHEeHHE KapOOHOBBIX httQ://s_chool-
KHCJIOT collection.edu.ru
66 CrnoxHbIe 3(OUPBI: TOMOJIOTHYECKUHN Psifl, 00IIast http://school-
dbopmyra, ©30MeEpHsl 1 HOMEHKJIATypa collection.edu.ru
67 duznyeckue 1 XUMUYECKHE CBONCTBA 3PUPOB hitp:/school-

collection.edu.ru
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Pemenue pacu€THbix 3a/1a4: 0 ypaBHEHUIO

http://school-

68 XUMHUYECKON peaKIiu, Ha OIpe/ie]IeHHe )
pv T e collection.edu.ru
MOJICKYJISIPHOM (OPMYJIIbI OPraHMYECKOI0 BEIIeCTBa
[Tpaktudeckas padora Ne 3. Pemenue htto://school
p://school-
69 HKCIEPUMEHTANIBHBIX 33134 110 TeMe "KapOoHoBbIE :
" collection.edu.ru
KUACIOTHL. CIIOKHBIE YPHUPBI
70 JKupsr: ctpoenue, GpU3MYECKrue U XUMUYECKHE http://school-
CBOICTBa (rMIPOIU3) collection.edu.ru
Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX htto://school
p://school-
71 OCTaTKH HEeTpeIeIbHBIX KUPHBIX KUCIOT. JKupsl B :
collection.edu.ru
npupojie
Mpbuia Kak coJid BbICIINX KapOOHOBBIX KMCIIOT, UX htto://school
. p://school-
72 Morotiee Aeiicteue. [loHsATHE 0 CHHTETUYECKUX .
collection.edu.ru
Mmoromux cpeactsax (CMC)
73 I'eneTndeckas cBs3b yrieBOJOPOAOB U http://school-
KUCJIOPOACOAECPKAIINX OPTAaHUYECKUX BEIIECTB collection.edu.ru
. . http://school-
74 Pacuérel o ypaBHEHUSIM XUMHUYECKUX PEAKLIUN .
collection.edu.ru
. http://school-
75 Cucremarusanus 1 0000IeHNe 3HAHUN 10 TEME ]
collection.edu.ru
OO0m1as XxapakTepucTUKa YrJIeBOJIOB U htto://school
p://school-
76 KJaccu(uKaIus yriaeBoJoB (MOHO-, TU- U i
(ucara yr 108 ( e collection.edu.ru
HoJIMcaxapubl)
77 Monocaxapuapl: pU3NUECKUEe CBONCTBA U http://school-
HAaxO0’KJICHUE B IIPUPOJIE collection.edu.ru
78 [IpuMeHeHue II0K03bl, €€ 3HaUYeHUE B http://school-

KUBHCACATCIIbBHOCTH OpraHnu3mMa

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

I[Hcaxapn):[bl: caxapo3a, MaJibT03a U JIAKTO3a.

http://school-

79 Haxoxnenue B mpupoe U IpuMeHEHE )
g PHpOA P collection.edu.ru
JIMCaxapuiOB
80 [Tonucaxapuael: CTpoeHUE MAaKPOMOJIEKY!I, http://school-
¢du3nUeckre 1 XMMUYECKHE CBOWCTBA, TPUMEHEHHE collection.edu.ru
http://school-
81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX .
collection.edu.ru
Pemienne pacueTHbIX 3a/1a4 Ha ONPEACIICHUE J0JIU htt:/ischool
p://school-
82 BBIXOJIa IPOAYKTA PEAKIIUUA OT TEOPETUIECKU )
/la HPOALYITa peakdl p collection.edu.ru
BO3MOKHOTO
83 Cucremaruszanusa U 0000IeHre 3HAHUN 110 pa3aell hitp://school-
I m pasiety collection.edu.ru
KoHTpoinbHas pabora 1o Teme
84 "Kucnopoacomepaxaiiue OpraiundecKkue http://school-
HCIT Karu raHUYECKHU DHp-//SChook )
poa "H pratit p collection.edu.ru
COEIMHEHUSI
AMUHBI: K1accu(UKaIys, CTPOSHUE MOJIEKYI, htt:/ischool
p://school-
85 o0Omas ¢popMyiia, U30MEPHUS, HOMEHKIIATypa U ;
mast opmy 9 pHs, P collection.edu.ru
dbuznyeckue cBoiicTa
o http://school-
86 XUMHYECKHE CBOMCTBA ann(paTHIeCKUX aMUHOB i
collection.edu.ru
87 AHUWJIMH: CTPOCHNE aHWINHA, OCOOEHHOCTH http://school-
XUMHAYECKUX CBOMCTB aHWINHA collection.edu.ru
88 CniocoOsbI MoTy4eHus U IpUMeHEHUe http://school-
ann(paTHIeCKUX aMUHOB collection.edu.ru/
AMHWHOKHUCIIOTHI: HOMEHKJIATypa U U30MEpHs, htto:/ischool
o :/Ischool-
89 dbusnueckue cBoiictBa. OTAENbHBIC IPEICTABUTEIH

O0-aMHUHOKHCJIOT

collection.edu.ru/
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XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, UX

http://school-

90 OunoJsIornyeckoe 3gadeHrue aMuHokuciaor. CuHTes U )
collection.edu.ru/
TUAPOIIU3 TSI THIOB
91 benku kak npupoIHbIE TOIUMEPBI; CTPYKTYPBI http://school-
0OeJIKOB collection.edu.ru/
. http://school-
92 XHUMHUYECKHE CBOIICTBA OEIKOB 3
collection.edu.ru/
A3oTcojepIKallue reTepouKINIecKe htto://school
p://school-
93 coenuHeHus. HykenHOBbBIE KUCIOTHI: COCTaB, )
collection.edu.ru/
CTPOCHHE U OMOJIOTHYECcKast POJIb
[IpakTuueckas padora Ne 4. Pemenue
http://school-
94 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME )
" " collection.edu.ru/
A30TcoaepKale OpraHnueCcKre COSTUHEHUS
[IpakTuueckast padora Ne 5. Pemenue
http://school-
95 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME ;
" “n collection.edu.ru/
Pacnio3znaBaHue opraHuuecKuX COeAMHEHUMN
96 KonrtponsHas pabora no reme "A3oTcoaepxaine http://school-
OpraHUYecKHe coequHEeHus" collection.edu.ru/
OCHOBHBIE TTOHATHSI XUMUH BHICOKOMOJIEKYIISIPHBIX htt:/ischool
. p://school-
97 COEIMHEHUN U METOABI UX CHUHTE3a — ;
collection.edu.ru/
MOJIMMEPU3ALUS U TTOJIMKOHICHCALIS
http://school-
98 [TnactMaccel. YTunu3anus u nepepadboTka rmiacTuka ;
collection.edu.ru/
99 OnacToMepbl: HaTypaJIbHbIIl CHHTETUYECKHE http://school-
Kay4dyku. Pe3una collection.edu.ru/
BonoxkHa: HaTypalibHbIE, UCKYCCTBEHHBIE, htto://school
p://school-
100 cunternyeckue. [lonumepsl criennanbHOro

Ha3HAa4YCHUA

collection.edu.ru/
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[IpaxTuueckas padora Ne 6. Pemenue

http://school-

101 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME 1 )
collection.edu.ru/
"Pacnio3HaBaHue IJIaCTMAacC ¥ BOJIOKOH"
O6001enne 1 cUCTEMaTH3alUs U3YYEHHOTO htto://school
102 Mmarepuaia 1o reme "BbIcOKOMONeKyIIpHbIe 1 ATLLTBLIN0 -
" collection.edu.ru/
COEUHEHUS
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102
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11 KJIACC

N KosunyecTBo 4acoB JIeKTPOHHBbIE
°
/i Tema ypoka B Kontposabnbie IlpakTuueckne  UMPpOBbIE
cero
padoThI padoThI o0pa3oBare/bHbIE
pecypchl
1 Atom. CocTaB aTOMHBIX JIep. XUMUYECKHUI 2JIEMEHT. 1 http://school-
N3otomnsr collection.edu.ru
5 CtpoeHue 31eKTPOHHBIX 000JI0YeK aTOMOB, KBAHTOBBIE 1 http://school-
yucia collection.edu.ru
3 Knaccugukaiius XuMHUECKUX JIEMEHTOB (S-, p-, d-, f- 1 http://school-
AJICMEHTHI) collection.edu.ru
http://school-
4 Pacrnipenienenuie 31€KTPOHOB 110 aTOMHBIM OpOUTAIIAM 1 :
collection.edu.ru
5 DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB 3JIEMEHTOB B 1 http://school-
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUU collection.edu.ru
5 DNeKTpOHHbIE KOHPUTYpAIIUX HOHOB. 1 http://school-
DNeKTPOOTPUIIATETEHOCTh collection.edu.ru
[Iepnonnueckuit 3akoH u [lepuoanueckas cucrema htto://school
p://school-
7 xuMudeckux dyemMeHToB 1. . MenjeneeBa, CBs3b C 1 .
. N collection.edu.ru
COBPEMEHHOW TEOpHUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX htto://school
p://school-
8 AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX 1 ;
collection.edu.ru
BEIIIECTB IO TPyMIaM U epHoamM
N http://school-
9 CucreMmaruzanys 1 0000IIeHe 3HAHNUI 10 TEME 1 ]
collection.edu.ru
Bunel xumudeckoit cBs3u. MexaHu3mbl 00pa3oBaHUs
N http://school-
10 KOBAJIEHTHOM CBSI3U. BOgopoiHas CBA3b. 1

MexMOJIeKyIISIpHbIE B3AMMOAEHCTBUS

collection.edu.ru
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BanenTHOCTh 1 BaJICHTHBIC BO3MOKHOCTH aTOMOB.

http://school-

11 CBs13b JIEKTPOHHOM CTPYKTYPBI MOJICKYJI C X )

p PYKTYP Y collection.edu.ru
Tr€OMETPUUYECKUM CTPOECHUEM

12 IIpencraBnenus 0 KOMIUIEKCHBIX COCAMHEHUAX: COCTAB http://school-

Y HOMEHKJIaTypa collection.edu.ru
BelecTBa MOJIEKyISIPHOTO U HEMOJIEKYJIIPHOTO htto://school
p://school-

13 CTpoeHHs. TUIbI KPUCTATNYECKUX PEIIETOK U .

. collection.edu.ru
CBOMCTBA BEILIECTB

14 [Tonsitue o qucnepcHbix cucteMax. [Ipencrapinenue o http://school-
KOJIJTOUHBIX pacTBOpax collection.edu.ru

15 HcTrHHBIE paCTBOPBI: HACBIILIEHHBIE U HEHACBIILCHHBIE, http://school-
pacTtBopuMOCTb. Kpuctaioruaparsl collection.edu.ru

16 Croco6 axe OHILIEHTpA acTBOpO fttp./school-

i bl BBIPOKEHUS KOHIICHTPAIIUU PACTBOPOB APD.TISTHOO™
P HEHTpaIn p p collection.edu.ru
Pemenue 3a1a4 ¢ ucnonp30BaHUEM MOHITUHN ""MaccoBast

17 0J1s1 pacTBOPEHHOTO BenlecTBa', "MoigpHas http:echool:
AOTAD p | . ’ p collection.edu.ru
KOHIIEHTpalus

18 Knaccudukanms 1 HOMEHKIaTypa HEOPTraHUIECKUX http://school-
BEILIECTB collection.edu.ru

. http://school-
19 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME :
collection.edu.ru
KonrtponbHas padora no remam "CtpoeHue aToma.

20 ITepnonnueckuit 3akoH u Ilepuonnueckas cucrema http://school-
xuMu4deckux snementoB J[. . Menpaeneena", collection.edu.ru
"Ctpoenue BemecTBa. MHOrooOpa3ue BemecTs"

21 Knaccugukaius XuMHUeCKuX peakluuii B http://school-

HeOpFaHHQCCKOﬁ n OpFaHquCKOﬁ XHAMUH. 3aKOH

collection.edu.ru
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COXPAaHCHUS MACChI BCUICCTB,; 3aKOH COXPAHCHUS U
IpEeBpalIiCHUA SOHEPIUU IIPHU XUMHYCCKUX PCAKIUAX

TernnoBbie 3PHEKTH XUMUYECKUX PEAKIIHA.

http://school-

22 )
TepMOXUMHUYECKHE YPABHEHUS collection.edu.ru
23 Brruuciienus mo ypaBHEHHSIM XUMHUYECKUX PEAKIUU U http://school-
TEPMOXHUMHUYECKUM YPaBHEHUSIM collection.edu.ru
24 CKOpOCTh XMMUYECKOM peakIinu, €€ 3aBUCUMOCTb OT http://school-
pasnmuuHbIX (hakTopoB. Karanus u kaTanm3aTtopsl collection.edu.ru
http://school-
25 ['oMoreHHbIe U TeTepOreHHbIE PEAKIIUI collection.edu.ru
[IpakTuueckas padbora Ne 1 mo teme "Bnusiaue htto://school
o p://scnool-
26 pasIUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON :
| collection.edu.ru
peakuuu
97 OOpaTtumbie 1 HEOOPATUMBIE peaKui. XUMHIECKOe http://school-
paBHOBECHE collection.edu.ru
[IpakTnueckas padora Ne 2 o reme "BnusiHue htto://school
p://school-
28 pa3IUYHBIX (DAKTOPOB HA MOJIOKEHUE XUMUIECKOTO .
" collection.edu.ru
paBHOBECHS
29 DnexTponuTuyeckas auccoruaus. CHUIbHbIE U c1alble http://school-
91eKTpoJnuThl. CTEneHb JUCCOIHAIIIT collection.edu.ru
30 HNonnoe npoussenenue Boapl. Cpeaa BOOHBIX http://school-
pactBopoB. Bonopoanslii nokasarens (pH) pactsopa collection.edu.ru
31 IM'maponus coneit. Peakiuu, mpoTekaroiye B pacTBopax http://school-
3JIEKTPOJIUTOB collection.edu.ru
39 [IpakTruyeckas padora Ne 3 mo teme "XuMuueckue http://school-
peaKuuu B pacTBOPAxX 3JIEKTPOIUTOB" collection.edu.ru
33 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH. http://school-

Baxxneiiiine OKUCIUTEIN 1 BOCCTAHOBUTEIIN

collection.edu.ru
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http://school-

34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OanaHca ;
collection.edu.ru

35 DEeKTPOIN3 PACTBOPOB U PACILIABOB BEILECTB Apedlse ol

P P p P Hl collection.edu.ru
http://school-

36 Pemienue 3a1a4 pa3inyHbIX THIIOB ;
collection.edu.ru
http://school-

37 Pemenue 3amay pa3aMvHBIX THIIOB )
collection.edu.ru

38 Cucremarusanus 1 0000II€eHHE 3HAHUH 10 TEME http://school-

"Xumunyeckue peakuuu" collection.edu.ru
http://school-

39 KonTponpHas padbota mo Teme "Xumudeckue peaxiuu' i
collection.edu.ru

[Tonoxxenne HemetamioB B [lepuoanyueckoil cucreme

40 xuMmHu4ueckux sneMeHToB . . Menaeneesa u http://school-
0COOEHHOCTH CTPOEHHUS UX aTOMOB. DHU3UYECKUE collection.edu.ru
CBOICTBA HEMETAILJIOB

41 AmoTponusi HEMETaJUIOB (Ha MpUMepe KUCIIOPO/Ia, http://school-

cepsl, hocdopa u yriiepoaa) collection.edu.ru

42 Bonopon: nonydenue, pusnueckue 1 XUMHYECKHUE http://school-

cBoricTBa. [ mapuasl collection.edu.ru

43 ["asiorensl: HAX0XkIE€HUE B MPUPOJIE, CITOCOOBI http://school-

NOJy4eHHUsl, PU3NUECKHe U XMMUYECKHE CBOMCTBA collection.edu.ru

44 l"asorenoBotopoasl. Baxkneiimne http://school-

KHUCJIOPOJCOAEPKAIINE COSTMHEHUS TATIOTEHOB collection.edu.ru

45 JlaGopaTopHble U MPOMBIIIJIEHHbBIE CIIOCOOBI OTYUYEHHUS http://school-

rajgoreHoB. [I[pyuMeHeHne TaloreHoB U UX COEINHEHUI collection.edu.ru

46 [IpakTuueckas padborta Ne 4. Pemenue http://school-

AKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "['anorensr"

collection.edu.ru
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Kucnopoa: nabopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI

http://school-

47 noydeHus1, GU3NIeCKue U XMMHUYECKUE CBOMCTBRA. )
collection.edu.ru
O3oH. [IpuMeHeHune KucIopoaa U 030Ha
48 Oxcupl ¥ NEPOKCU/IBI httpfechool-
a p a collection.edu.ru
http://school-
49 Pemrenue 3aiay pa3nuyHbIX TUIIOB )
collection.edu.ru
50 Cepa: HaxXOXKJIEHUE B PUPOJE, CIIOCOOBI TOTyUCHUS, http://school-
(hU3MYECKre U XMMUYECKHUE CBOMCTBA collection.edu.ru
http://school-
51 CepoBonopon, cyabduabt i
POBOZIOPOT, CYIL(puA collection.edu.ru
52 Kucnopoaconepsxaiiye coeAMHEHUS CEPBI. http://school-
Oco0eHHOCTH CBOMCTB CepHON KUCTIOTHI collection.edu.ru
[Ipaktuueckas padota Ne 5. Permenue htto://school
N ://school-
53 SKCIIEPUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u eé .
.y collection.edu.ru
COEIMHEHUS
A3BOT: HaX0XKJIEHHE B MPUPOJIE, CITIOCOOBI MOTyUEHUS, htto://school
. ://school-
54 (bu3UYecKre U XUMHUYECKHE CBOMCTBA. AMMHAK, .
collection.edu.ru
HUTPH/IBI
55 Kucnoponcoaepxaiue COeqUHEHHS a30Ta. http://school-
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI collection.edu.ru
56 IIpumeHeHne a30Ta U €ro COeqMHEHUN. A30THBIE http://school-
ynoopeHus collection.edu.ru
docdop: HaxXOXKIEHNE B IPUPOJIE, CIIOCOOBI htto://school
. p://school-
S7 MOJIy4eHus1, PU3NYECKUEe U XUMUYECKHE CBONCTBA. .
collection.edu.ru
®ochunst u pochun
58 Oxcunsl hocdopa, pochopcoaepxaiine KUCIOTHI. http://school-

Comu dhochopHOI KHCITOTHI

collection.edu.ru
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[Tpumenenue pochopa u ero coeaunenuii. Pochopusie

http://school-

59 i
ynoOpeHus collection.edu.ru
[TpakTuyeckas padora Ne 6. Pemenue

60 SKCIEPUMEHTAIBHBIX 331a4 1o TeMe "A30T u dochop u hp://school:

P A p collection.edu.ru
ux coequuenus”
VYrinepoa: HaxoXJIeHUE B IPUPOJE, aJUIOTPOIHbIE htto://school
. ://school-
61 MoauuKauu; GU3NIECKNe U XUMHUYECKHE CBOMCTBA, )
collection.edu.ru
MIPUMEHEHHE

62 Oxcup yrnepona(ll), oxcun yrnepona(lV), yronbuas http://school-
KHUCJIOTa U €€ COJIU collection.edu.ru

http://school-

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB :

collection.edu.ru

64 Kpemuwuii: Hax0XaeHHE B IPUPOJIE, CIIOCOOBI http://school-
MOJTy4eHUsI, PU3HUSCKUE M XUMUICCKIE CBOHCTBA collection.edu.ru

http://school-

65 Oxcup kpemuusi(1V), kpeMHueBast KMUCI0Ta, CUIIMKATHI .

collection.edu.ru

66 [Ipumenenue kpeMHus U ero coenuHeHuit. CTekio, ero http://school-
MOJy4YE€HUE, BUJIBI CTEKIIA collection.edu.ru

http://school-

67 Pemrenue 3amay pa3nuvHBIX TUIIOB )

collection.edu.ru

68 CucremaTu3aius 1 0000IIeHNE 3HAHUHN TI0 TEME http://school-
"HemeTrasr" collection.edu.ru

http://school-

69 Konrponbnas padora no Teme "Hemerasisr" .

collection.edu.ru

70 AHanu3 pe3yiabTaToB KOHTPOJIbHOW PabOThl, KOPPEKIHS http://school-

[0)1105(010) 8

collection.edu.ru
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[Tonoxenue meraiuioB B Ilepuoaunyeckoii cucreme

http://school-

71 XUMHUYECKUX JIeMEHTOB. OCOOEHHOCTH CTPOEHUS )
collection.edu.ru
AIEKTPOHHBIX 000JI0YEK AaTOMOB METAIIJIOB
7 Oo6mue ¢pusznyeckue cBoiicTBa MeTaiioB. [IpumeHeHme http://school-
METAJIJIOB B OBITY U TEXHUKE collection.edu.ru
http://school-
73 CmuiaBsl MetasuioB. Kopposust metamion .
collection.edu.ru
http://school-
74 Pemenne 3ama4 pa3snuyHbIX TUIIOB .
collection.edu.ru
75 DNEeKTPOXUMHUYECKUHN Psijl HAPSHKEHU METAJIJIOB. http://school-
OO01mmue crocoOb! MOTYyYSHUS METAIIOB collection.edu.ru
O6mas xapakrepucTuka MetamioB |A-rpymmsl
[Teproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
76 Hatpwuii u kanwmii: nony4yenue, Gu3snuecKue htp:/fschool:
TPUI B KaJIWi: TIoy4deHue, pusndeckue u ;
P | OTYHCTHE, collection.edu.ru
XUMHYECKHUE CBOMCTBA, TPUMEHEHHE MTPOCTHIX BEIICCTB
U UX COCUHECHUI
OOmas xapakrepucTtika MetayioB ||A-rpynmns
[lepuoanueckoil cuCTEMbl XUMUYECKUX IJIEMEHTOB. htto://school
. . ://school-
77 Maruuii 1 KaJbLil: TOTy4YEeHHUE, PU3UUECKUE U .
» yuerie, ¢ collection.edu.ru
XUMHYECKHE CBOMCTBA, TPUMEHEHHE MTPOCTHIX BEIICCTB
U UX COCUHECHUI
N N http://school-
78 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS .
collection.edu.ru
79 AnroMuHUI: ony4yeHue, Gusndeckre u XMMHYeCcKre http://school-
CBOMCTBA, IPUMEHEHUE collection.edu.ru
AMpoTepHbIe CBONCTBA OKCHIA U TUIPOKCHA htto://school
p://school-
80 QTFOMHHWS, THIPOKCOKOMITIICKCHI A TFOMUHUS, X

IIPUMEHEHHE

collection.edu.ru
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http://school-

81 Pemenue 3amay pa3aMvHBIX THIIOB )
collection.edu.ru
[TpakTudeckast padborta Ne 7. Pemenue htto:/ischool
p://school-
82 AKCIIEPUMEHTAIBHBIX 33724 10 TeMe "MeTalib )
" collection.edu.ru
TJIABHBIX MTOATPYIIT
OO01as xapakTepuCcTHKa METaNIOB TOOOUHBIX
83 noarpymnmn (b-rpymnm) [lepuoandeckoit cucTemsl http:/fschool-
Ay 26 prod collection.edu.ru
XUMHUYECKUX HJIEMEHTOB
84 du3nyecKre 1 XMMUYECKHEe CBOMCTBA XpoMa U €ro http://school-
COCAMHEHMH, X PUMEHEHUE collection.edu.ru
85 Baxwnerimue coennaenusa maprasua. I lepmanranar http://school-
KaJInsl, er0 OKHUCIUTEIBHBIC CBOMCTBA collection.edu.ru
Ouznyeckue U XMMHUYECKHE CBOMCTBA Keje3a U ero
. http://school-
86 coenunenuii. [lomyyenne u npuMeHeHNE CIUTABOB .
collection.edu.ru
xKeesza
87 Pu3nyecKre 1 XMMUYECKUE CBOMCTBA MEJIU U €€ http://school-
COCIMHEHU, UX IPUMEHEHUE collection.edu.ru
OuU3NYECKUE U XUMUYECKUE CBOMCTBA IIMHKA U €T0 htto://school
. p://school-
88 COeIMHEHUH, X MPUMEHEHNE. | MIPOKCOKOMITIIEKCHI i
collection.edu.ru
[IUHKA
[Tpaktuueckas padota Ne 8. Pemenue htto://school
p://school-
89 AKCIIEPUMEHTAIBHBIX 33724 10 TeMe "'MeTajutsl )
" collection.edu.ru
MOOOYHBIX MOATPYII
http://school-
90 Pemenue 3an1a4 pa3nuyHbIX TUIIOB .
collection.edu.ru
o1 O06o011eHne 1 cucTeMaTU3alys U3y4eHHOro MaTepraa http://school-

o teme "Metais"

collection.edu.ru
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http://school-

92 Kontposbnas padota mo teme "Mertaibr" 1 ;
collection.edu.ru
93 AHanu3 pe3yabTaToB KOHTPOJIbHON pabOThl, KOPPEKIIHS 1 http://school-
OLIMO0K collection.edu.ru
Ponb xumun B obecrieueHuM yCTOWYMBOTO Pa3BUTHUS
http://school-
94 yenoBeuecTBa. [loHATHE 0 HAYYHBIX METOAX 1 )
collection.edu.ru
UCCIIETOBaHMS BEILIECTB
Hayunbie npuHIUITBI OpraHU3alid XUMHUYECKOTO htto://school
p://scnool-
95 pou3BoIcTBA. [IpoMBITIIIEHHBIC CITOCOOBI TIOJTYYCHHS 1 :
p . a p yi collection.edu.ru
BaKHEHIIINX BEIIECTB
96 XHUMUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPebl U €ro 1 http://school-
IIOCJIEICTBHS collection.edu.ru
97 XuUMUA U 3J0pOBbE YesloBeKa. JIekapcTBEHHbIE 1 http://school-
CpeacTBa collection.edu.ru
98 Xumus aiy. Poins xumMun B 00eclieYeHUN HUILEBOI 1 http://school-
6e30macHOCTH collection.edu.ru
99 Kocmernueckue n napdromepnsie cpeactsa. beitopas 1 http://school-
XUMHS collection.edu.ru
100 XHMHS B CTPOUTENLCTBE. BaskHeNIINE CTPOUTEIIBHBIE U 1 http://school-
KOHCTPYKIMOHHBIE MaTEPHUAJIbI collection.edu.ru
101 XuMUs B CEIBCKOM XO03s1iicTBe. OpraHndeckue u 1 http://school-
MUHepallbHbIe y100peHus collection.edu.ru
. http://school-
102 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME 1 .
collection.edu.ru
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» Xumus, 10 xknacc/ T'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A., JIéBkun A.H.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocsemenne»
e Xwuwmus, 11 xmacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., JIéBkun A.H.,

AxkrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

http://school-collection.edu.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru



IlepeyeHb KOHTPOJIBLHBIX PadOT

IIpunoxenne 1

10 xiacc
TeMATHKA Ne ypoka
1. "VYruneBomopossr" 43 OTMeTOYHasA cucTeMa
2. "Kucnopoaconep:kaiiie opraHndeckue 84 OtmeTouHas cucrema
coenuHeHus"
3. "A3sorconepxaiue opraHuuecKue 96 OtmerouHas cuctema
coenuHeHus"
11 xiacc
TeMATHKA Ne ypoka
4. "Crpoenue atoma. [lepuoanueckuii 3aKoH u 20 OtmeToyHas cucrema
[Tepuonnueckas cucTeMa XMMHUYECKUX
anemenToB J. . Menaeneesa", "Ctpoenue
BelecTBa. MHOrooopasue BemecTn'.
5. "Xumunueckue peakiuu' 39 OTmerouHas cucTema
6. "Hemetamnr" 69 OTMeTOYHas cucTeMa
7. "Metamis!" 92 OTMeTOYHas cucTeMa

Cpoku npoBeieHNs KOHTPOJIbHBIX MepornpusaTuil (Ne ypoka) — minanupyemsie. Jlonyckaercs
KOPPEKTUPOBKA IUIAHUPYEMBIX CPOK B 3aBUCHMOCTH OT ()aKTUYECKUX yCIOBHI OPraHU3aluH
y4eOHOTO mporecca.

Ilepeyensb NpaKTHYECKUX PadoT

10 xaacc

1
2.
3.
4

6.

"[losrydeHne aTUIIEHA U U3yYEHHE €r0 CBOMCTB"

Pemienue skcnepuMeHTaIbHBIX 33a4 1o TeMe "CrnupTsl ¥ heHob!"

Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "KapO6oHoBble kucinoTsl. CioxkHbie 3¢ups”
Pemenue skcriepuMeHTaNBHBIX 3a/1a4 0 TeMe "A30TCoAepKallue OPraHnYecKue
coeTMHEHUS "

Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe "Pacro3HaBanne opraHMyecKux
coequHeHUn"

Pemrenue skcnepuMeHTaNBbHBIX 3a71a4 110 TeMe "Pacno3naBanue miactMace U BOJIOKOH"

11 xkaacc

© N ok WwWDNR

Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh XUMUYECKOU peakuun"

"BnusiHue pa3nuyHbIX (GaKTOPOB Ha MOJI0KEHHE XUMHUYECKOTro paBHOBeCH"
"XHUMHYECKHE PEAKIINN B PACTBOPAX AIEKTPOJIUTOB"

Pemenue skciepuMeHTaNbHBIX 3a1a4 110 TeMe "'['anoreHsr"

Pemenue sxcriepumMeHTanpHBIX 3a1a4 1o TeMe "Cepa u e€ coenHeHus"

Pemienue skcriepuMeHTaNbHBIX 3a71a4 110 Teme "A30T 1 pocdop 1 ux coeguHeHus"
Pemenue skcriepuMEHTANBHBIX 3a7a4 10 TeMe "MeTalisl INIaBHBIX MOArpynn"
Perienue skcriepuMeHTaIbHBIX 3aa4 10 TeMme "MeTasuibl MOO0YHBIX MOArpymI”



IMpunoxenue 2

KpuTtepun onieHnBaHus 10 XUMHHU

HToroBas oneHka u3yuyeHus npeamera:
Onenka "5":

1. 3HaHus, NOHUMAaHUs, TIYOMHBI YCBOEHHUs OOy4arouMMmcs Bcero o0bEMa MPOrpaMMHOTO
MaTepuaa.

2. YMmeHus BBIACIIATh TJIABHBIC ITOJIOKCHHUSA B M3YYCHHOM MATCPpHUAJIC, HA OCHOBAHUH q)aKTOB u
IIpUMEpOB O606H.[21Tb, ACJIaTh BBIBO/JIbI, YCTAHABJIMBATHL MCKIIPCAMCTHBLIC W BHYTPUIIPCAMCTHBIC
CB3U, TBOPUCCKU NPHUMCHACT IOJIYUCHHBIC 3HAHUS B HE3HAKOMOM CUTyalluu.

3. OtcyrcTBUE OMIMOOK M HEAOYETOB P BOCIPOU3BEICHUH W3YYEHHOTO MaTepHala, Mpu YCTHBIX
OTBETaxX YCTpaHEHHUE OTACIbHBIX HETOUYHOCTEH C MOMOIIBIO JOMOIHUTEIBHBIX BOMPOCOB YUUTEIIS,
COOJIOICHHE KYJIBTYPbl TUCbMEHHON U YCTHOW peuu, MpaBuil 0hopMIIeHUS] MUCbMEHHBIX PadoT.

Ouenka "4":

1. 3HaHue BCero M3y4eHHOIr0 MPOTPaMMHOI0 MaTepuasa.

2. YMeHM BBIACTATH TJIABHBIC TOJIOKEHUS B M3YUYEHHOM MarepHajie, Ha OCHOBaHMH (DAKTOB U
npuMepoB 000011aTh, AeNaTh BBIBOJbI, YCTaHABIMBATh BHYTPUIIPEIMETHBIC CBSI3U, MPUMEHATH
[I0JIyYE€HHbIE 3HAHMSI HAa IPAKTHKE.

3. HesnauutenbHble (HETpyOble) OMMOKH W HEAOYETHI MPU BOCIPOU3BEIACHUU H3YyYEHHOTO
MaTepHuaia, COOJIIOJICHMEe OCHOBHBIX IMpPAaBMJI KyJbTYpbl NMHUCBMEHHOH M YCTHOW pedd, MpaBHII
oopMIIeHUS MUCHbMEHHBIX PaboOT.

Onenka "3" (ypoBeHb MpeACTaBIECHUH, COUETAIOMUXCS C 3JIEMEHTAaMH HAay4YHBIX OHATHH):

1. 3HaHMe U yCBOEHHE MaTepualla Ha ypOBHE MUHUMAJIbHBIX TPeOOBAHUI MPOrpaMMBbl, 3aTPYAHEHUE
IpU  CAMOCTOATEIBLHOM  BOCIPOU3BEAECHHUH, HEOOXOJUMOCTh  HE3HAYUTENIbHOM  MOMOIIU

npenoaaBaTeIs.

2. YMeHue paboTaTh Ha ypOBHE BOCIPOM3BEICHUS, 3aTPYAHEHUS IPU OTBETaX Ha BUJIOM3MEHEHHBIE
BOIIPOCHI.

3. Hanuuwue rpy6oit ommOKku, HECKOJIBKUX HETPYOBIX ITPHU BOCIIPOU3BEACHUN U3YYSCHHOTO MaTepHara,
HE3HAYUTEIIbHOEC HeCOOTI0ICHIEe OCHOBHBIX MTPABWII KYJIBTYPHI THCBMEHHON M YCTHOW peYH, MPaBUIT
odopmIIeHHs TUCEMEHHBIX PadoT.

Orenka "2";

1. 3HaHWe W YCBOGHHE MaTepuajlia Ha YpOBHE HUKE MHHHMAIBHBIX TpeOOBAHHI MPOTpPaMMBl,
OTJIeNIbHbIE MPEJCTaBIEHUsI 00 U3YYEHHOM MaTepHale.



2. OrcyrcTBUE yMEHUN paboTaTh Ha ypOBHE BOCHPOM3BENEHHUS, 3aTPYAHEHHUS IMpPH OTBETaxX Ha
CTaHJapTHHIC BOIIPOCHI.

3. Hanuume HECKOJNBKUX TPyOBIX OIIMOOK, OOJIBIIOTO YHCIa HErpyobIX MpPHU BOCIPOU3BEIACHUU
M3Yy4EHHOI'0 MaTepuaa, 3HauuTeJIbHOe HECOOII0IEHE OCHOBHBIX IIPAaBUII KYJIbTYPbl IMCbMEHHOH U

YCTHOW peuH, mpaBui 0(OpMIICHHUS MUCbMEHHBIX Pa0OT.

Ouenusanue yCmuozo omeemd.

Ornenka "5" cTaBUTCS, €CIIM 00YJArONTUICS:

1. IToka3bIBaeT ri1yOOKOE U MOJIHOE 3HaHUE U TIOHUMaHKE Bcero 00bEMa NporpaMMHOr0 MaTepuaa,;
IIOJIHOE ITOHUMAHHUE CYIIIHOCTH PaCCMaTPUBAEMBIX IIOHATHM, IBICHUM U 3aKOHOMEPHOCTEN, TEOPUIA,
B3aHMOCBS3E;

2. YMeeT COCTaBUTh TOJHBIA W MPABWILHBIA OTBET HA OCHOBE M3YYCHHOI'O MaTepHasa; BBIICISTH
TJIaBHBIE TIOJIOKEHUS, CAMOCTOSITENILHO MOATBEPXKIaTh OTBET KOHKPETHBIMH MTpUMepamu, paKkTaMu;
CaMOCTOSITEITFHO W apryMEHTHPOBAHO JejaTh aHaiu3, OOOOMICHWS, BBIBOJBL. Y CTaHABIMBATH
MEXIpEIMETHbIE (HA OCHOBE paHEe NPUOOPETEHHBIX 3HAHWI) M BHYTPUIIPEIMETHBIC CBS3H,
TBOPYECKU NMPHUMEHSTH MOJYyUYCHHbIC 3HAHUA B HE3HakoMmou cutyanuu. [locnenoBarenbHo, 4ETKO,
CBSI3HO, 00OCHOBAaHHO U 0€30IIMO0YHO U3Narath y4eOHbIN MaTepual; JaBaTh OTBET B JIOTHUECKOM
MOCIICIOBATEIHFHOCTH C UCTIOIB30BAHUEM IPUHATON TEPMUHOJIOTHH; JEJIaTh COOCTBEHHBIC BHIBOJIHI;
(GbopMyIIMpOBaTh TOYHOE ONpEACTICHUE U UCTOIKOBAHHE OCHOBHBIX MOHATUMN, 3aKOHOB, TEOPHI; IPU
OTBETE HE IMOBTOPSATH JOCIOBHO TEKCT y4eOHMKA; M3Jararb Marepuaj JUTEPaTypHBIM SI3bIKOM;
MPaBMWJIBHO U OOCTOSITENILHO OTBEYATh HA JIOMOJHUTENbHBIE BONPOCH yuuTens. CaMOCTOsITENbHO U
palMoHaIbHO  HCIIOJIb30BAaTh  HATIAJIHBIC IMOCOOUS, CIPAaBOYHBIE MaTepUaNbl, Yy4YCOHUK,
JIOTIOIHUTENBHYIO JINTEPATYPY, IEPBOUCTOUYHUKH; TIPUMEHSATH CUCTEMY YCIOBHBIX 0003HAYCHUIA TIPU
BEJICHUM 3aIuCcel, COMPOBOXKIAIOIINX OTBET; WCIOJIb30BAaHUE IS JIOKA3aTeJIbCTBA BBIBOJIOB W3
HaOII0/IEHUH U OTBITOB;

3. CaMOCTOSTENbHO, YBEPEHHO W 0e301IMO0YHO NMPUMEHSET MOJy4YeHHbIE 3HaHHUS B PELICHUU
npobiieM Ha TBOPYECKOM YpPOBHE; [JOMYCKaeT He Oojee OJHOr0 HEeAO0YETa, KOTOPHIM JIETKO
UCHpaBIsIeT MO TPeOOBAaHUIO YYMTENs; MMEeT HeOoOXOIMMbIe HaBBIKM pabOThl ¢ mpubopamu,
yepTeKaMH, CXeMaMH U rpadukamMu, COyTCTBYIOIMMU OTBETY; 3alllCH, COIPOBOXK/IAIOLIUE OTBET,
COOTBETCTBYIOT TPEOOBaHUSM.

Onenka "4" ctaBuTCs, €ciiu 00yJaronuuiics:

1. IToka3pIBaeT 3HaHMS BCErO U3yYEHHOIO IIPOrpaMMHOI0 MaTepuaia. /1aéT noJHbINA U IPaBUIIbHBIN
OTBET Ha OCHOBE M3y4YEHHBIX TEOPUI; HE3HAYUTEIbHbIE OIIUOKH U HEJJOYETHI IPU BOCIIPOM3BEACHUU
M3Y4YEHHOI'0 MaTepHalia, ONpeNeleHUs MOHSITUN Jajd HEemoJiHble, HeOOJIbIINE HETOYHOCTU MpHU
UCIOJIb30BAHUU HAYYHBIX TEPMHHOB WIM B BBIBOJAX U OOOOLIECHHSX W3 HAOIIONEHUH M OIBITOB;
MaTEepHaj U3J1araeT B ONPEICIIEHHON JIOTHYECKOM MOCIEI0BATEIIBHOCTH, IIPH 3TOM JOIIYCKAeT OTHY
HEerpyOyro OommMOKy WM He Oosiee JBYX HEJOYETOB M MOXET MX HCIPABUTh CAMOCTOATENBHO MPHU
TpeOOBaHUU WU MpPU HEOOJBIION IMOMOIIM MPENOoJaBaTeNs; B OCHOBHOM YCBOWJI Y4eOHBIN
Marepuai;, IOATBEPKIAaeT OTBET KOHKPETHBIMU IIPUMEpPAMM; IIPAaBWIBHO OTBEYaeT Ha
JIOTIOJTHUTEIBHBIE BOIIPOCHI YUUTEIIA.

2. YMeeT caMOCTOSTEIBHO BBIJICIATH TJIaBHBIC ITOJIOKCHUA B UI3YUCHHOM MAaTCpHAJIC; HA OCHOBAHUU
(baKTOB H HOpUMCpoB 0606H_IaTL, ACJIaTh BBIBOAbI, YCTAHABJIMBATL BHYTPUIIPECAMCTHBIC CBS3H.



[IpuMeHsTH MoTydeHHbIEC 3HAHUS Ha TPAKTHKE B BUJOU3MEHEHHON CUTYallUH, COOJII01aTh OCHOBHbBIE
MpaBujia KyJIbTYpPhl YCTHOM pE€YM U COMPOBOXKAAIOIICH NMHUCHMEHHOM, MCIOJIb30BaTh HAYYHBIC
TEPMUHBI;

3. He oOnamaer mOCTaTOYHBIM HABBIKOM pabOThI CO CIPABOYHOH JIUTEPAaTypoil, y4eOHUKOM,
MEPBOMCTOYHUKAMU (TIPAaBMIIBHO OPHEHTUPYETCs, HO paboTaeT MelieHHo). JlomyckaeT Herpyobie
HapylLIeHUs MpaBuil 0GOPMIICHHS MUCbMEHHBIX PadoT.

Onenka "3" cTaBuTCS, €CIM 00yUYaIOIIMNACS:

1. ycBOMII OCHOBHOE COJiep)aHue y4eOHOro MaTepuraia, MeeT IpoOeibl B yCBOGHHH MaTepHraia, He
MPEMSATCTBYIOUINE JalbHEHIIIEMY YCBOCHHIO IPOTPAMMHOI0 MaTepuraa;

2. Marc€pural u3jaractT HECUCTEMAaTU3UpPOBaHHO, (bparMeHTapHo, HE BCCraa 1ocCjaea0BaTCiIbHO,

3. MOKa3bIBaeT HEJOCTATOYHYIO C(HOPMHUPOBAHHOCTH OTICIBHBIX 3HAHWUN W YMEHHH; BBIBOJABI U
00001IeHNS apTYMEHTUPYET ¢1abo, T0MyCKaeT B HUX OIIHOKH.

4, AOITYCTHUIT OIIMOKM M HETOYHOCTH B HCIOJIL30BAaHUU Haquoﬁ TCPMHUHOJIOTUH, OIPCACICHUA
MMOHATUM Aajl HEAOCTATOYHO YCTKUC,

5. HE WCIOJB30BAJI B KAYECTBE JOKA3aTEILCTBA BBHIBOJIBI U 0000IICHUS W3 HAOIIOICHUH, (aKTOB,
OTIBITOB WUJIU IOMYCTHJI OIIUOKU MIPH UX U3JIOKECHUH;

6. UICTIBITBIBACT 3aTPYIHEHHS B TPUMEHEHUH 3HAHUN, HEOOXOIMMBIX ISl PEIICHUS 3a/1a4 Pa3InYHbIX
THIIOB, IPH 00BSICHEHUH KOHKPETHBIX SBJICHUH HA OCHOBE TECOPHI U 3aKOHOB, HJIA B TIOJITBEPKACHUT
KOHKPETHBIX IPUMEPOB MPAKTUUECKOTO MPUMEHEHUS TEOPUH;

7. OTBEYAeT HEIMOJIHO Ha BOMPOCHI yuuTes (YyImycKas U OCHOBHOE), MJIH BOCIIPOM3BOIUT COJEPIKAHNE
TeKcTa yueOHUKA, HO HEJJOCTATOYHO TTIOHUMAET OT/IETbHBIE MTOJIOKEHUS, UMEIOIIME BaKHOE 3HAUCHHE
B DTOM TEKCTE;

8. oOHapyXHBaeT HEIOCTATOYHOE MOHWMAHUE OTAETbHBIX IOJOXKEHHH MPH BOCHPOU3BEICHUHU
TeKCTa ydyeOHWKa (3amuceid, MEepPBOMCTOYHHMKOB) WJIM OTBEYACT HEMOJHO Ha BOMPOCH yUUTEINS,
JIOTIyCKasi OJIHY-1BE TPyObIe OMIMOKH.

Omnenka "2" cTaBUTCS, €CITU O0yUaIOIIHICS:

1. He yCBOMJI M HE PaCKpbLI OCHOBHOE COJEPKaHNE MaTepuaa;

2. He JeJIaeT BEIBOJOB U 0000IIEHUH.

3. He 3HAeT U HE IIOHUMAaeT SHAYUTCIbHYIO HJIM OCHOBHYIO 4YAaCThb IMPOrpaMMHOIo0 Marepuajia B
npeaciiax nmoCTaBJICHHBIX BOIIPOCOB,

4. umeer cnabo chOpMUPOBAHHBIE W HEIOJHBIC 3HAHUSA M HE YMEET NMPUMEHATh MX K pEIICHUI0
KOHKPETHBIX BOIIPOCOB U 3a/1a4 [0 00pasiy;

5. Ipu OTBECTC (Ha OJHH BOHpOC) AOIIYCKACT Ooitee ABYX FPY6BIX OI_I_II/I6OK, KOTOPBIC HEC MOKCT
HCIIPABUTH AaXKE IMTPHU ITOMOIIH YUUTEIIA.



OueHKa camocmosamebHblX RUCbMEHHBIX U KOHMPOAbHBIX PAOOML.

Ornenka "5" ctaBUTCS, €CIIM 00YJArONTUIACS

1. BemmomHWI paboTy 6€3 OmuO0K U HEA0UYCTOB;

2. nomycTwil He 6oJiee OJTHOTO HEeloUeTa.

Onenka "4" cTaBUTCS, €CITU O0YUYAIONIHIICS BBITOJHUI pa0OTy MOJHOCTHIO, HO OMYCTHI B HEM:
1. He GoJiee oAHOM HETrpyOOU OTMOKM U OJTHOTO HEJI0UeTa;

2. uim He 0oJiee IBYX HEJ0UETOB.

Onenka "3" cTaBUTCS, €CIU 00YJarOMIHMIICS MPABUIIBHO BBIMOJIHUI HE MEHEE MOJIOBHHBI pa0OThI MU
JOTYCTHIT:

1. He Gonee ABYX rpyOBIX OLINMOOK;

2. unu He 6oJee ogHOU Tpy0oil U 0HOM HErpyOoii OMKUOKY U OJJHOTO HEJ0YETa,
3. unu He 6osiee IBYX-TpeX HErpyObIX OLINOOK;

4. uy OAHOU HErpyOOil OIITMOKHU U TPEX HEJOUETOB;

5. VI TIpU OTCYTCTBHU OIIMOOK, HO MPH HATWMYNH YETHIPEX-TISITH HEOYETOB.
Onenka "2" ctaBuTCS, €Ciu 00yJaroUIHiics:

1. momycTua 4HUCIO OMMOOK M HEAOYETOB MPEBOCXOsIIee HOPMY, NMPU KOTOPOH MOXKET OBITh
BBLICTaBJIeEHA o1leHKa "3";

2. WIIH ecIu IMMPaBHUJIbHO BBLIITOJIHUI MEHEC IMOJIOBUHBI pa6OTI>I.

Ouenka evinoinenus npakmuieckux (nadopamopusix) padom, OnbIMoeE NO NPEeOMeman.

Omnenka "5" ctaBUTCS, €CITU O0yUarOIIHICS:
1. mpaBUJIbHO ONPEEIIII LEb ONbITA;

2. BBIMIOJHUT PabOTy B TMOJTHOM OOBEME C COONIOJEHHWEM HEOOXOIUMOW TOCIET0BATEIIHHOCTH
MIPOBEICHUS OTBITOB U U3MEPECHHIA,

3. caMOCTOSATEIHHO U PaIlOHATBHO BBIOPAT U TIOATOTOBHII JIJISl OIIBITA HEOOX0AUMOE 000pyAOBaHNE,
BC€ OIBITHI MPOBEJ B YCJIOBHIX M PEKUMaX, 00€CIICUNBAIONINX MMOTYyYEHUE PE3YIHTATOB M BBHIBOJIOB
¢ HanOOJIBIIIEH TOYHOCTEIO;

4, HAay4YHO TI'paMOTHO, JIOTUYHO OIIHCaJl Ha6J'IIO)IeHI/IH n C(bOpMy'J'II/IpOBaJ'I BBIBOAbI M3 OIIbITA. B
MMpEACTABJICHHOM OTYETC MPAaBHUJIIBHO W AKKYPAaTHO BBINIOJIHWII BCE 3aIlMCH, Ta6.]'II/II_II)I, PUCYHKH,
YCPTECIKHU, l"pa(pI/IKI/I, BBIYMCIICHUA U CACTIaJl BBIBOObI,



5. IpaBUJILHO BBITIOIHWI aHaNW3 norpemHoctei (9-11 kmaccor).

6. TPOSBISET OPraHU3alMOHHO-TPYAOBBIE yYMEHHUs (TOJACpPKUBAET YUCTOTY pabodyero mecra u
MOPSAZIOK Ha CTOJIE, IKOHOMHO HCII0JIb3YET pacXOHbIE MaTEpUabl).

7. SKCHEPUMEHT OCYIIECTBISCT MO IUIAHY C Y4ETOM TEXHUKH OC30IacCHOCTH M TPaBHJI PabOTHI C
MaTepuagaMu U 000pyI0BaHUEM.

Onenka "4" cTaBuTCS, €ciIi 00YyJaIOUIHICS BBIOJIHUI TpeOOBaHUS K OleHKe "5", HO:

1. OTBIT IPOBOJIMII B YCIIOBUSIX, HE 00€CIIEUMBAIOIINX JIOCTATOYHON TOUHOCTH U3MEPEHHIA;

2. uu ObUIO JIONYILEHO ABA-TPU HEl0YeTa;

3. wiu He 6osiee 0JHON HEerpyOoil OMMOKHN U OJTHOTO HEeJl0ueTa,

4. WK SKCIIEPUMEHT MPOBEJCH HE MOJTHOCTHIO;

5. WM B ONTMCAHUU HAOIIOICHHUIA U3 OIBITA JOMYCTHII HETOUHOCTH, BHIBOJIBI C/IETIal HETIOJIHBIE.

Onenka "3" ctaBuTCs, €ciiu 00yJaroUIuiics:

1. mpaBUJILHO ONPEIETWII LIEb OIBITA; paboTy BBHIMOIHSAET MIPABUIBHO HE MEHEE YeM HAIOJIOBUH
Y,

OJTHAaKO OOBEM BBIIOJHEHHON YacTH TAaKOB, YTO IO3BOJISET MOJYYUTh MPABUIIbHBIE PE3YJIbTAaThl U

BBIBOJIBI TI0 OCHOBHBIM, TPUHIMIINAIHLHO BAKHBIM 3371a4aM paboThl;

2. unu noadop o0opya0BaHuUs, 0OBEKTOB, MATEPHAJIOB, a TAKXKE pabOTHI 110 HAYaIly OIbITA IPOBEJI C

MOMOIIIBI0 YYUTENS; WM B XOJI€ MPOBEACHUS OIBITa M W3MEPEHUH OBUTH TOIMYIIEHBl ONIMOKHA B

ONMcaHUM HaOIroAeHuH, (HOPMYITUPOBAHUN BBIBOJOB;

3. ONBIT MPOBOJMJICS B HEPALMOHAIBHBIX YCIOBHUAX, YTO MPHUBEIO K MOIYYEHHUIO PE3YJIbTAaTOB C

00JbIIEeH MOTPEIIHOCThIO; UM B OTYETE OBLIM JIOMYIIEHBI B OOIIEH CIOXKHOCTU He Ooliee ABYX

OLIMOOK (B 3aIUCIX €IUHHUL, U3MEPEHHX, B BEIUNCIECHUSX, IpaduKax, TabIUIax, cxeMax, aHaJIu3e

MOTPENTHOCTEH U T.J.) HE MPHUHIUITHAIBHOTO JIIs TAaHHOH paboThl XapakTepa, HO MOBIHUSIBIINX Ha

pe3yJbTaT BHIOJHEHMS; WIIM HE BHIMOJIHEH COBCEM WJIM BBINOJIHEH HEBEPHO aHAJIN3 MOTPELTHOCTEH;

4. nomyckaet TpyOyr0 OmMOKYy B X0J/€ IKCIepuMeHTa (B 00BACHEHHH, B 0DOpMICHUH pabOThHI, B

COOJIFOJICHUM TPaBUJI TEXHUKH O€30MacHOCTH Hpu paboTe ¢ MaTepualaMd U 0OOpYAOBaHHEM),

KOTOpast UCIPABJISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

Onenka "2" ctaBuTCS, €ciiu 00yJarouuiics:

1. He ompeneNuII CaMOCTOSITENTFHO TIeITh OTIBITA; BHIITOIHIII paObOTy HE MOJHOCTHIO, HE TTOATOTOBHII

HYKHO€ 000py/l0BaHHE U 00BbEM BBINOJIHEHHON YacTu paboThl HE TO3BOJIAET CAeNaTh MPAaBUIIbHBIX

BBIBOJIOB;

2. unu OIIBITBI, U3SMCPCHHA, BBIYUCIICHUA, Ha6J'IIOIlCHI/I$I MMPOU3BOAMNINCH HCIIPABUIILHO,

3. uiu B XoJ1e pabOTHI U B OTYETE OOHAPYKUIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUCHHBIE B
TpeOoBaHusX K oeHke "3";



4. nomyckaet nBe (1 Oosee) rpyObie OmMUOKH B X0/1€ SKCIIEPUMEHTA, B 00BSICHEHUH, B 0(hOPMIICHHH
paboTel, B COONIOACHMM TIPaBUJI TEXHHKH O€30MAaCHOCTH TpuU paboTe C BEImECTBAMU U
000pyI0BaHUEM, KOTOPBIE HE MOXKET UCIIPABUTh JJAXKE 110 TPEOOBAHHIO YUUTEIIS.
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