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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1o XMMUU Ha ypOBHE CpeAHEro odIiero oopazoBaHus pazpaboTaHa Ha
ocnoBe DexepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuum B Poccuiickoi
Oenepanuny, TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS (eaepaibHO 00pa30BaTeIbHONW MPOrpamMMbl
cpeanero obmero odpazosanusi(P@OIT COO), npencraineHHbx B PenepaabHOM roCyIapCTBEHHOM
oOpazoBarensHoM crangapre COO, ¢ yuérom Konnenuuu mnpenojaBaHusi y4yeOHOTro mpeaMmera
«Xumusi» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit Deneparuu, peaau3yrOIIMX OCHOBHBIE
oOpa3oBaTesibHble MPOTPaMMbI, 1 OCHOBHBIX MNOJOKeHUH «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsxenue [IpaButensctea PO ot 29.05.
2015 Ne 996 - p.).

XvMHS Ha YpOBHE YINIYOJIEHHOTO M3y4yeHUS 3aHUMAET BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOTo oOpa3zoBanust ywamuxcs 10-11  xmaccoB. M3yuenue mnpeamera,
peanmzyeMoe B ycloBusX tuddepeHImpoBaHHOr0, MPOGHIEHOTO 00yUeHUS, TIPU3BAHO 00ECIICYHUTh
0011eo0pa3oBaTeabHy0 U OOUIEKYIBTYPHYIO MOATOTOBKY BBIMYCKHHKOB IIKOJbI, HEOOXOIUMYIO
JUIA QanTallid UX K OBICTPO MEHSIOMIMMCS YCJIOBHSIM JKM3HHM B COIMYME, a TaKkKe s
MPOJOHKEHHUST OOYUYeHHS B OpPraHU3alusiX MPOoPecCHOHANIBHOrO 00pa3oBaHMs, B KOTOPHIX XUMHS
ABJIIETCS OJJHOM U3 IPUOPUTETHBIX JTUCIUILINH.

B nmporpamme mno XuMUM Ha3zHAueHHE MpeAMeTra «XUMHUS» TOJIy4daeT MOAPOOHYIO
UHTEPIIPETALlMI0 B COOTBETCTBUM C OCHOBomonararoummu nonoxenusmu OProc COO o
B3aMMOOOYCIIOBICHHOCTH IIeJied, COoepaHus, pe3ylbTaToB oOyueHus U TpeOOBaHHH K YpPOBHIO
MOJATOTOBKUA  BBITYCKHUKOB. CBHJETENICTBOM TOMY SIBIISIFOTCSL  CJIEAYIOLIME BBIIOJHSAEMBIC
POrpaMMOii 0 XUMHUHU (YHKITUH:

¢ uHPOPMANMOHHO-METOIMYECKAsl, pealu3alus KOTOpO oOecredrnBaeT TOJy4YCHHE
IPEJICTAaBICHUST O MLENsAX, COAEpP)KaHWHU, OOIIeW CTpaTeruu OOYy4eHHs, BOCHHUTAHUS U
pa3BUTHsI OOYYaIOLIMXCS CPEACTBaMHU NpPEAMETa, M3y4yaeMoro B PaMKax KOHKPETHOIO
npodus;

® OpraHM3alMOHHO-IUIAHUPYIOLIAs, KOTOpas NpEeAyCMaTpUBAET ONpPEIEICHHE: MPUHLMUIIOB
CTPYKTYpUPOBAaHHUS M  TOCIEAOBAaTEIbHOCTH  H3Y4YEHHMs] y4yeOHOro  marepuana,
KOJINYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTepUCTHK; MOIXOI0B K (POpMUPOBAHHUIO
COJIEp)KaTeNbHON OCHOBBI KOHTPOJISI U OLEHKM 00pa3oBaTeNbHbIX JIOCTHXKEHUMN
oOyyaroImuxcst B paMKax HTOrOBOH aTTecTalu B (OpME €IWHOTO TOCYAapCTBEHHOTO
9K3aMEHa [0 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YEHUS! XUMHH:

® YCTaHABJIMBAET MHBAPHMAHTHOE IPEIMETHOE COJAEp)KaHue, 00A3aTeNbHOE ISl U3yYEHUs B
paMKax OTHEIbHBIX Mpoduiel, mperycMaTpuBaeT paclpeesieHne U CTPYKTypUpOBaHUE
€ro 10 KJIaccaM, OCHOBHBIM COJIeprKaTelIbHBIM JIMHUSAM/pa3jienaM Kypca;

e JaéT NMpUMEpPHOE pacrpeaesieHHe y4eOHOro BPEMEHH, PEKOMEHAYEMOTro JUIsl M3Y4YEeHHUS
OTJIEIbHBIX TEM;

e [pelaraeT NPUMEPHYIO MOCIEA0BAaTEIFHOCTh U3yUeHUs YUeOHOTO Marepuaia ¢ yuyéTom
JIOTUKH NIOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e JaéT METOJMYECKYI0 MHTEpPHpeTaluio Iejled U 3a7ad M3ydyeHUs IMpeaAMera Ha
yriay0iIE€HHOM ypOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CUCTEME CPEIHETO OOIIETO
00pa3oBaHus, COAEPKATEIFHON XapaKTEePUCTHKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
OCHOBHOM 00pa3oBaTeNbHON MPOTPaMMBI CPETHEr0 OOIIero o0pa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHbIX, MPEIMETHBIX), a TakXke C Y4YETOM OCHOBHBIX BHJOB Y4eOHO-
MO3HABATENbHBIX JEHCTBHUI 00yJaroerocs no OCBOEHUIO COJIepKaHus IpeaMeTa.

ITo Bcem Ha3BaHHBIM MO3ULIUSAM B IIPOTrpaMMeE 110 XMMUHU IIPEAYCMOTPEHA IPEEMCTBEHHOCTD C

0o0ydeHHEM XMMHUU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a MpeaeiiaMyd YCTaHOBJICHHOM
pPOrpaMMOM MO XUMHUU 00s3aTeNbHOW (MHBAPUAHTHOM) COCTABISAIOIICH COJEpKaHUS y4eOHOTO



npeaMera «XUMUs» 0cTaéTcs BO3MOXKHOCTh BBIOOpA €ro BapHMaTHBHOM COCTaBISIOIICH, KOTOpas
JOJI’KHA OIPENENSIThCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO mpoduiis oOyueHusl.

B cootBerctBuu ¢ koHnentyaabHbMU nosoxeHusMu @I'OC COO o Ha3HAYEHUH TTPEIMETOB
06a30Boro u yrayona€HHOTO ypoBHEH B cucteMe audQepeHIIMpOBaHHOTO OOY4YEHHUsS Ha YpPOBHE
cpeaHero oOmero oOpa3oBaHHMs XHWMHUSI Ha YPOBHE YIITYOJEHHOrO HM3Y4YEHHs HalpaBlieH Ha
pean3annio MPEeeMCTBEHHOCTH C MOCIIEAYIOIIUM 3TallOM MOJMy4YeHUsI XUMUYECKOro 00pa3oBaHus B
paMKax M3y4Y€HHUs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMUYECKHUX ITUCHHUIUIMH B BYy3aX M
OpraHM3alysaX CpeqHero npodeccruoHalbHOTO 0Opa3zoBaHus. B 3TO cBs3M M3ydyeHHE IpeaMeTa
«XHUMHS» OPUEHTUPOBAHO IMPEUMYIIIECTBEHHO Ha pACIIMPEHUE U YIIyOJICHHE TEOPETUYECKON U
MPAKTUYECKON MOATOTOBKHU 00YYaroIIMXCsl, BHIOPABIINX OMpeenEHHbIN Tpoduiab 00yueHus, B TOM
YHCIe ¢ MEPCHEKTHBON MOCIEAYIOUIETO MOMYyYEHHs] XUMHUYECKOro 0Opa30BaHUS B OpraHU3aIMsIX
npodeccuoHaibHOro oOpa3oBanus. Hapsimy ¢ atuMm, B cBere TpeboBanuit ®I'OC COO «
IUIAHUPYEMBIM pe3yJbTaTaM OCBOEHHS (QenepaabHOiH 00pa30BaTeNbHON HPOTPaMMBI CPEIHETO
obuiero oOpa3oBaHHs H3yueHHUE MpeaMeTa «XHUMHs OPUEHTHUPOBAHO TAKKE HA pEIICeHHE 3a1a4y
BOCIIUTAHUS H  COIMAIBHOTO pPa3BUTUS  OOydalomuxcs, Ha (QOPMHPOBAHUE y HHUX
OOILIECMHTEIUIEKTYalbHBIX YMEHHH, YMEHUN palMOHANIM3AMK y4eOHOro TpyAa M 0OO0OIIEHHBIX
CIoCO00B JEATEIHLHOCTH, UMEIOIINX MEXKIUCIUTUTMHAPHBINA, HAAIIPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  nipeiMera «XHUMHsS» Ha YpPOBHE YIUIYONEHHOTO H3y4YEHUS SIBISIOTCS
yrayonéuueie Kypebl — «Opranuueckas xumus» U «OOmass u HeopraHuyeckas xumus». [lpu
OTpeIeNIeHUU MOAXO00B K OTOOpPY M CTPYKTYPHOM OpraHM3alMU COACpPX aHHUS ITHX KYpCOB B
nporpaMMe Mo XWMHH 3a OCHOBY NpHHATHI mosiokeHuss PI'OC COO o pasznuumsix 6a30BOTO U
yrayOiIE€HHOTO YPOBHEH U3yUYEHHUS MPEAMETA.

OcHoBy cozepxanus KypcoB «Opranudeckas Xumusi» U «O011as 1 HeoOpraHudeckas XuMHUs»
COCTaBIISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHHM M YMEHHH, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO
U3YYEHHUs MpeaMeTa. DTa cUcTeMa 3HaHWM MOJydaeT OIpe/el€HHOe TEOPEeTUUYECKOe TOMOIHEHUE,
MO3BOJIAIONIEE OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIHNI 00bEM (haKTOIOTHYECKOro MaTepuana.
Tak, Ha yrayOn€HHOM ypOBHE HU3Yy4EHHs MpeaMera obecreueHa BO3MOXKHOCTh 3HAYUTENIBHOTO
yBeNMUYEHUSI 00bEMa 3HAHUN O XMMHUYECKUX DJIEMEHTaX M CBOWCTBAX WX COEIMHEHUN HA OCHOBE
pacuiupeHuss U yrIyOJeHus TMPEeICTaBICHUNW O CTPOCHUHM BEIIECTBA, XUMHYECKOW CBSI3M U
3aKOHOMEPHOCTAX MPOTEKAaHUsSI PEaKUUid, pacCMAaTPUBAEMBIX C TOYKH 3pPEHUS XHUMHYECKOU
KHHETUKA W TEPMOJMHAMHUKHU. M3ydeHue mepuogudeckoro 3akoHa u llepuogmdeckoil CHUCTEMBI
XUMHYECKHUX 2JIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUYECKUX MPEICTABICHHIX O
CTPOCHHMH aToMa. XMMUYECKasl CBSI3b OOBSCHACTCS C TOYKH 3PEHUSI DHEPIeTHUYECKUX H3MEHECHUM
npu e€ oO0pa30oBaHMM W pa3pyIlIEHUHU, a TaKkKe C TOYKU 3pEHUS MEXaHU3MOB €€ 0Opa3zoBaHUS.
N3yuenne THMOB peakiuii JomodHsAeTCS (OPMUPOBAHUEM MPEACTABICHUN 00 JIEKTPOXUMHYECKUX
mpolieccax M 3JIEKTPOJIU3€ pacIulaBOB W pacTBOPOB BellecTB. B Kypce opraHuyeckoid XUMHUM MpH
PacCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHHUH yaenseTcss 0coboe BHUMaHHE BOIIPOCaM
00 a1ekTpoHHBIX (D (PexTax, 0 B3aMMHOM BIUSHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEaKIIHid.

Oco0oe 3HaueHHWEe MMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XUMHUHU YIIyOJEHHOTO YpPOBHS
W3YYEHHUS ISl KIIACCOB OMpPEEIEHHOT0 Mpoduiis (TIIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOJTHEHUN K OOIIEeH cucTeMe MPEeIMETHBIX 3HAHWMN) OKA3bIBAIOT BIMSHUE CMEKHBIE MPEIMETHI.
Tak, HanpuMep, B COACPKAHUM TPEAMETa M KIACCOB XUMHUKO-(DHU3MUecKOoro npoduis Oonbiioe
3Ha4YeHHE OYyIyT MMETh D3JIEMEHTHl y4eOHOro MmaTepuana mo oOmiedl xumuu. [lpu w3ydeHun
npeaMeTa B JaHHOM CIIy4ae akIeHT OyAeT ciellaH Ha OOIIHOCTh METOJIOB MO3HAHHWS, OOIIHOCTh
3aKOHOB M TEOPHH B XUMHUU U B (DU3UKE: aTOMHO-MOJIEKYJISIpHAs Teopus (MOJIKYyJsipHAsi TEOpHUS B
¢u3MKe), 3aKOHBI COXpPAHEHHS MacChl M DJHEPruu, 3aKOHBl TEPMOIMHAMHKH, DSIEKTPOIH3a,
MPEJICTaBICHUS O CTPOCHUU BEUIECTB U JPYTOE.

B To ke BpeMs B coiepKaHUM MpeAMeTa s KIACCOB XUMHUKO-OMOJIOTHYECKOTO TPOohuis
OonbpIMii yAenbHbI Bec OyneT MMeTh opraHumdeckas xumus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXKHOCTh JIJIsi ©6osiee 00CTOSITENFHOTO PACCMOTPEHHSI XUMUYECKOW OpraHM3aIlMi KIETKH Kak
OMOJIOTUYECKOH CHCTEMBbI, B COCTaB KOTOPOM BXOJST, K TMpPUMEpPY, TaKHe CTPYKTYpHbIE



KOMITOHEHTBI, KaK JIMIUAbI, OCIKH, YTIeBObl, HyKJICMHOBbIE KUCIOTHI U fpyrue. Ilpu 3ToM 3HaHuS
O COCTaBE€ M CBOMCTBaxX MPEACTABUTENEH OCHOBHBIX KJIACCOB OpPraHUYECKHUX BEIIECTB CIYKAT
OCHOBOM JIJIs1 MU3YY€HUs CYIIIHOCTH NPOIIECCOB (POTOCUHTE3A, ABIXaHUS, TUIIEBAPECHUSI.

B mane ¢dopMupoBaHHs OCHOB HayyHOTO MHPOBO33PEHHUS, OCBOEHHUS OOIICHAaYyYHBIX
METO/IOB ITO3HAHMS U OIBITA NPAKTHUYECKOIO0 NPUMEHEHHs HAy4HBIX 3HAHUW M3y4EHHUE IpeaMeTa
«XuMus» Ha YrayOJIEHHOM YpOBHE OCHOBAaHO Ha MEXKIIPEAMETHBIX CBS3SX C Yy4eOHBIMHU
npeMeTaMH, BXOJSIIMMH B COCTaB NMPEeIMETHBIX oOnacteil «EcTecTBeHHO-HAYYHBIE MPEIMETHI,
«Marematuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

IIpu u3yueHum yudeOHOro mnpeamera «XuUMHUS» Ha YIIIYOJIEHHOM YpPOBHE TaKXKe, Kak Ha
YpPOBHE OCHOBHOTO M cpefHero oOmiero oOpasoBaHusi (Ha 0a30BOM ypOBHE), 3ajadei
NEPBOCTEIICHHOM 3HAYMMOCTH SIBIsieTCs (OPMUPOBAHME OCHOB HAyKHM XUMHHM Kak o0jactu
COBPEMEHHOT'0 €CTECTBO3HAHMS, IPAKTUYECKOMN ACSATEIBHOCTH YEI0BEKA U OHOTO U3 KOMIIOHEHTOB
MHUpPOBOW KyIbTypbl. Pemenue 5Toil 3amaun Ha yrioyOJNE€HHOM YpOBHE H3YYEHHUsS IpeaMeTa
MIpPEANoJaraeT pealnu3alnio TakKuxX Leneu, Kak:

e (QopmupoBaHuE NpPEACTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUpPA, 3aKOHOMEPHOCTSX U
MIO3HABAEMOCTH SIBJICHUH IPUPOIbI, O MECTE XUMHHU B CUCTEME €CTECTBEHHBIX HayK U €&
BeJylleil poiu B 00ECIEUEHUH YCTOMYMBOIO PAa3BUTHUS UEIOBEUYECTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEPreTHYecKOW M MHUINEBOM Oe30MacHOCTH, B Pa3BUTUU
MEAMIMHBI, CO3/JaHUU HOBBIX MaTEpUaOB, HOBBIX UCTOYHUKOB 3HEPIUU, B 0OECIIEUEHUU
palMOHATIFHOTO TPUPOAOIOIL30BaHUSA, B (DOPMUPOBAHMHM MHUPOBO33PEHUS H OOIIeH
KYJIBTYPbl 4YEJOBEKa, a TaKKe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

® OCBOGHHME CHUCTEMbl 3HAHMWI, JEXAlIUX B OCHOBE XHUMHUYECKOH COCTaBJISIOLIEH
€CTECTBEHHO-HAyYHOW KapTHHbI MHMpa: (pyHIaMEHTAJIbHbIX MOHATUMN, 3aKOHOB U TEOpUI
XUMHH, COBPEMEHHBIX INPEICTABICHUN O CTPOCHHMM BEIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJIIDHOM, HAaJAMOJIEKYJIIDHOM, O TEPMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHHWS XUMHYECKHX PEaKIHMH, O XUMHYECKOM
PaBHOBECHM, pacTBOpax M IUCHEPCHBIX CHUCTEMax, 00 OOMMX HAy4YHBIX MpPUHIUIAX
XUMHUYECKOTO TPOU3BOJICTBA;

e (QopmupoBaHue y o0O0y4aroImMXCsi OCO3HAHHOIO IOHUMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMMYECKUX 3HAaHUM [UIsi OOBSCHEHMs KIIOYEBBIX HIAEH H mpobdiieM
COBPEMEHHOM XMMHHU, JUId OOBSICHEHUS M NPOTHO3UPOBAHMSA SBJICHUH, HMEIOMINX
€CTECTBEHHO-HAYYHYIO MPUPOY; IPaMOTHOIO PEIIEeHUsl Mpo0sieM, CBA3aHHBIX C XUMHEH,
NPOTHO3UPOBAHMSA, aHAIW3a W OLEHKW C TMO3MLIMH HKOJOTHYECKOM Oe30macHOCTH
MOCJIC/ICTBHIM OBITOBOM W TPOW3BOJCTBEHHOW JEATEIHLHOCTH YEJIOBEKAa, CBS3aHHOM C
XUMHUYECKHM MTPOU3BOICTBOM, HCIIOJIb30BAaHUEM U MEpepabOTKOM BEIIECTB;

e yriayOJeHHe NpeJICTaBICHUN O Hay4yHbIX METO/Jax I[I03HAHUS, HEOOXOIUMBIX IS
NpUOOpEeTEeHUs] YMEHUN OPHUEHTUPOBATHCS B MUPE BEUIECTB U OOBSCHEHHUS XUMHUYECKHX
ABJICHUM, UMEIOLUX MECTO B IIPUPOJE, B IIPAKTUYECKON NEATEIBHOCTH U MOBCEIHEBHOMN
YKU3HU.

B mane peanuszanuu nepBOOYEpEHBIX BOCIUTATENBHBIX U PA3BUBAIOIINX (YHKIUI 11ETOCTHON
CUCTEMBI CpETHEro o0IIero oOopa3oBaHUs NMPHU HU3YYEHHH MpeaAMeTa «XHUMHs» Ha YIriyOJéHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKE IIeNU U 33J]auH, KaK:

e BOCHUTaHUE YOKAEHHOCTH B MMO3HABAEMOCTHU SIBJICHUI MPHUPOABI, YBAXKEHHS K MPOLIECCY
TBOpUECTBa B OOJACTH TEOPETUYECKUX M TPUKIAAHBIX MCCIEAOBaHUN B XUMHH,
(dbopMHpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH;

® Dpa3BUTHE MOTHUBALUU K OOYUEHHIO M TO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTaHHIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEUECKUX [IEHHOCTEH;



® pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUIEKTYAbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyuaromuxcsi, GOpMHUPOBAHNE Y HUX CO3HATEJIILHOTO OTHOLICHHSI K CaMO00pa30BaHUIO U
HENPEPHIBHOMY OOpa30BaHHUIO Kak YCIIOBHIO YCHEIIHON TpOodEeCCHOHATBHOW U
OOLIECTBEHHON JEATEeIbHOCTH, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0pOBBIO U
NOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmupoBaHMe YyMEHUW U HaBBIKOB PAa3yMHOIO MPHUPOAONOIL30BAaHUS, pPa3BUTHE
9KOJIOTHYECKOM KYJIBTYpBI, npruodpereHue OTbITa 00LIECTBEHHO-TI0JIE3HOM
AKOJIOTUYECKOU JIEATEIBHOCTH.

O611ee 4ncI0 YacoB, MPEAYCMOTPEHHBIX JISl U3YUEHUSI XUMHUH Ha YIITYOJIECHHOM YPOBHE CPEIHErO
obmero oopazosanmsi, coctaBisier 204 gacos: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B Henen).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMMH.

[Tpeamer n 3HaYeHHE OPraHUYECKOM XUMHHM, IPEJCTABICHUE O MHOTOO0Opa3uu OpraHu4eCcKux
COCIMHEHU.

OJEeKTPOHHOE CTPOEHUE aToMa yIrjiepoJa: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXXHOCTH aTroma yriepoaa. XUMHUYECKas CBSI3b B OPraHUYECKUX COCAUHEHUSX.
Tunbsl rubpuaM3anuu aTOMHBIX opOuTasnel yriepoaa. MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AaKIENITOPHBIN). THITBI epeKphIBaHUsI aTOMHBIX OpOHUTaJeH, G- U T-
cBsi3u. OpnuHapHas, ABOHHas W TpoiHas cBA3b. CnocoObl pa3peiBa CBsi3el B MOJEKyJax
opranu4eckux BemecTB. [loHsTHE 0 CBOOOIHOM panukaie, Hykjaeo(puie U dJIeKTpodue.

Teopuss crpoeHuss opraHuyeckux coenuHeHuii A.M. DbyriepoBa M cOBpeMEHHbIE
IPEJICTABICHUSI O CTPYKTYpE MOJEKYJ. 3Hau€HUE TEOPUU CTPOEHUS OPraHUYECKUX COCAUHEHMM.
MosnekynsipHble U CTpyKTypHble (Gopmyibl. CTpykTypHble (OpMyJbl Ppa3IMYHBIX BUIOB!
pa3BEépHyTas, COKpallléHHas, cKeyneTHas. M3omepusa. Buabl  u3oMepuu:  CTpyKTypHas,
NPOCTPAHCTBEHHAs. DJEKTPOHHBIE APQPEKTHl B  MOJIEKYJaX OpPraHWYEeCKUX COCTUHEHUIN
(MHIIyKTUBHBIN U ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o0 KiIACCH(PHUKAIMKA OPraHUYECKHX BemecTB. [loHsATHE 0 (QYHKIMOHAIBHOM
rpynne. ['omosorusa. 'omonorumueckue psabl. CucreMarnyeckass HOMEHKIIATypa OpPraHMYECKHX
coequaenuii (IUPAC) u TpuBnanbHbie Ha3BaHHUS OTJCIBHBIX MPEICTABUTEICH.

OcobenHoctu " Kiaccuukanus OpPraHUYECKUX peaxiui. OxucaurenpHo-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEIIECTB M MX IPEBPALLEHUI: O3HAKOMIICHHE C
oOpa3laMu OpPraHMYECKUX BEIIECTB M MaTepuajlaMM Ha WX OCHOBE, ONBITHI MO MPEBPALICHHUIO
OpPraHMYeCKUX BEIECTB IPU HarpeBaHUM (I1aBleHHEe, O0yTJIMBaHUE U TOPEHUE), KOHCTPYHPOBAHUE
MOJIeJIel MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yraesoaopoasl.

Ankansl. ['omomoruueckuii psi ankaHoB, oOmias (opmyiia, HOMEHKIATypa U H30MEpHs.
DJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOSHHE MOJIEKY/] AlKaHOB, SP°-THMOPHMAM3AIMS ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3HUeCKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA aJKaHOB: PEAKIMM 3aMEILEHUs, U30MEpU3ALMH, AETUIPUPOBAHMS,
LIWKJIA3A1UH, TUPOJIN3a, KPEKUHra, ropeHus. [IpencraBienne o MexaHn3Me peakuuil paJIuKajibHOTO
3aMEILCHMUS.

Haxoxnenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[Muknoankanel. OOmas ¢gopmyna, HOMEHKIATypa U u3zomepHs. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MasbIX (LMKIOMNPONAaH, LHUKIOOYTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaTKkaHOB. CriocoObl MOMy4YeHHs U IPUMEHEHUE LIUKIIOAIKAHOB.

Anxkensl. ['oMonornueckuii psij aakeHoB, oOuias ¢popMyiia, HOMEHKIIATypa. DJIEKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aKEeHOB, SP>-THOPUAN3AIMA aTOMHBIX opbuTaneii yrieposa,
6- u m-cBsi3u. CTPyKTypHasi U reoMeTpudeckas (Iuc-TpaHc-) n3omepus. OuU3HUecKHue CBOWCTBA
QJIKEHOB. XUMHYECKHE CBOMCTBA: pPEaKLUMU IPUCOECIMHEHUS, 3aMEIEHUS B O-TIOJIOXKEHHE IIPH
JIBOMHOM CBSI3H, IOJIMMEpU3aluu 1 okucienus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakinu
Ha JIBOMHYIO cBA3b. CIIOCOOBI MONTyYEHHUs U TPUMEHEHHE AJIKEHOB.

ATKagueHBI. Knaccugukarnus aJKaJeHOB (conpsikEHHBIE, W30JIMPOBaHHBIE,
Kymynupoganuvie). OcOOEHHOCTH 3EKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOMCTB CONPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanusi conpsokEHHBIX qUeHOB. CIOcOOBI MOTydeHUS
Y IIPUMEHEHUE AJIKaIUEHOB.



Anxunbl. ['oMonmorndeckuil psa ajakuHOB, oOmas ¢opmynina, HOMEHKJIATypa M H30Mepusl.
OJEeKTPOHHOE M HIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKHMHOB, SP-rMOpHIM3alUs aTOMHBIX
opOutaneit yraepojga. Pusnyeckue CBOWCTBA QJIKMHOB. XHMHUYECKHE CBOWCTBA: pEAKIUHU
IIPUCOEAVHEHNS, NUMEPU3aluud U TPUMEpHU3aluH, OKUCIECHHA. KuCIOTHBIE CBOWCTBA AaJIKMHOB,
MMEIOUINX KOHLIEBYIO TPOWHYIO CBA3b. KadecTBEHHbIE pEakIMM Ha TPOMHYIO CBs3b. CrnocoObl
IIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

ApoMaTudecKue YriIeBOJOpO bl (apeHsl). ['oMonorudeckuii psa apeHoB, oOrmas ¢opmyia,
HOMEHKJIaTypa U HM30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OeH3oua.
dusnuecKkue CBOWCTBA apeHOB. XHMMHUYECKHE CBOMCTBAa OCH30JIa W €ro TOMOJIOTOB: PEaKLUU
3aMeIleHUs] B OEH30JbHOM KOJIBLE M YIJICBOJOPOJHOM paJuKaie, PEeakUUu HMPUCOEAUHEHMUS,
OKHCIIEHHE TOMOJIOTOB Oen3omna. [IpencraBneHne 00 OpHEHTUPYIOIIEM JEHCTBUU 3aMECTHTENCH B
OEH30JIbHOM KOJIblI€ Ha MPUMEPE AJKUIBHBIX PaAUKaIOB, KAPOOKCHIIHON, THAPOKCUIIBHON, AMUHO-
U HUTPOTPYIIBI, AaTOMOB rajoreHoB. (OcoOEHHOCTH XMMMUYECKHX CBOHCTB  CTHpOJIA.
[Tonumepusanus ctuposia. CriocoObl MOTY4YEeHUS U IPUMEHEHHE apOMAaTUYECKUX YIIIEBOJOPO/IOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHbIe ra3pl. Hed1h 1 e€ npoucxoxnenue. Kamenunsiit yroip
U IPOAYKTHI ero nepepadboTku. CrocoOsl nepepaboTku HETH: IeperoHKa, KPEKUHI (TEpPMUYECKUH,
KaTaJMTHIecKuil), pudopmunr, muponus. IIpomykTsl mepepaboTku He()TH, UX NpPUMEHEHHE B
HIPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOIOPOIOB.

OIEKTPOHHOE CTPOCHHME TaJOr€HIPOM3BOAHBIX YIVIEBOAOPONOB. Peakuum 3amelneHus
rajloreHa Ha THJAPOKCOrpYIIy, HHUTPOTpYIIy, LUaHOTpynmy, aMmuHorpynmy. J[lefictBue Ha
TaJIOTEHIIPOU3BOJHBIE  BOJHOTO W CIHPTOBOrO  pacTBopa  wiénoud. Bzammopelicteue
JUTaJIOTEHAIIKAHOB C MarHueM M ULUHKOM. [loHsTHE O MeTajul0OpraHMyYecKUX COEIUHEHUSX.
Hcnonb30BaHue TrajJOreHNpPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE W TPH CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB W MUX IPEBPALLECHUI: H3y4YEHUE
($u3NYECKUX CBOWCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEAKIUIl YIIIEBOJAOPOJOB
pasNnYHBIX KiaccoB (oOecuBeunBaHWE OpPOMHON MM MOAHOM BOJBI, pacTBOpa IepMaHraHara
KaJlis, B3aUMOJICHCTBUE alleTHJICHa C aMMHaYHBIM pacTBOpoM okcuia cepedpa(l)), kauecTtBeHHOE
oOHapy’KeHHe YIiieposia U BOJOpOoJa B OPraHUYECKHUX BEIIECTBAX, MOJyYeHUE 3TUICHA U U3YYEeHUE
€ro CBONCTB, o3HaKomyieHHe ¢ koiuiekuusmMu «Hedts» u «Yromp», ¢ obpasiiamu T1utacTmacc,
KaydyKOB M PE3UHBI, MOJACIMPOBAHHUE MOJEKYJ YIJIEBOAOPOAOB M TaJIOT€HIIPOU3BOIHBIX
YIJI€BOIOPO/IOB.

Kucaopoaconepxamme opranndecKkue CoeIMHEHHUs.

[IpenenbHble 01HOATOMHBIE CTUPTHL. CTpOoeHHE MOJIEKYJ (Ha MpUMEPEe METaHOJIa U ATAHOJIa).
["omonoruueckuii psa, obmas popmynna, H30MepHsl, HOMEHKIATypa U Kinaccupukamus. Pusndeckue
CBOICTBa IMpeieabHbIX OJHOATOMHBIX CIIUPTOB. Bo/OpOAHbIE CBSI3M MEXIY MOJIEKYJIaMHU CIUPTOB.
XVMMHYECKHE CBOMCTBA: PEAaKUMM 3aMELIEHUs, ACTUApATali, OKHCICHHS, B3aUMOJAECHUCTBHE C
OpraHMYECKUMU W HEOpPraHWYeCKUMHU KucioTtamu. KadecTBeHHass peakiusi Ha OJHOATOMHBIE
cnupThl. JleficTBHe »TaHONAa M METaHOJAa Ha OpraHu3M uyenoBeka. CrnocoObl TOJTY4YEeHUs |
MPUMEHEHHE OJIHOATOMHBIX CIHPTOB.

[Tpocteie >¢upsl, HOMEHKIaTYpa U u3oMepus. OCoOEHHOCTH (HU3UYECKUX M XUMHUYECKHUX
CBOMCTB.

MHoOroaToOMHbIE CHUPTBI — OJTUJIEHITIMKONb M IHnepuH. Pdusmueckue M XUMHYECKHE
CBOMCTBa: peakuu 3aMelleHUs, B3aUMOJCHCTBHE C OPraHMYeCKUMU U HEOPraHWYeCKUMU
KHCIIOTaMHU, Ka4eCTBEHHAs peaklus Ha MHOTOAaTOMHbIE cnupThl. [IpeacraBieHune o MexaHu3Me
peaknuii HykjaeopuiILHOTO 3aMenieHus. JleiicTBue Ha opranu3M denoBeka. CriocoObl OYYCHHS U
IPUMEHEHHE MHOTOaTOMHBIX CIIMPTOB.

®enois. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIMSHHME T'MJIPOKCOTPYMIbI U OEH30JBHOIO sA1pa.
Ousnueckue cpoiicTBa ¢eHona. OcoOEHHOCTH XUMHUYECKHMX CBOMCTB (QeHona. KadecTBeHHBIE



peakuuu Ha ¢enon. Tokcuunocts (enona. CrocoObl mMoyuyeHHs M TpUMEHEeHue (eHoa.
®enondpopManbaeruaHas cMoa.

KapOoHubHBIE COETMHEHHS — AIBAETUABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHUIHLHOM
rpynnbl. ['oMonornueckue psifpl ambAeTUIOB M KETOHOB, oOmas Qopmyrna, u3oMepus Hu
HOMEHKJIaTypa. PU3NYECKUE CBOMCTBA AbJAETUAOB U KETOHOB. XMMUYECKUE CBOMCTBA albIEIUI0B
U KETOHOB: peakuuu IpucoenuHeHus. OKHUCIEHHE albJeruj0B, KaueCTBEHHBbIE pEaKIUU Ha
anpaeruapl. CriocoObl MOMYYEHUS ¥ IPUMEHEHHE JIbJIETUAO0B U KETOHOB.

OaHOOCHOBHBIE TpelesbHble KapOOHOBBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHCIOT. M3oMepus u HOMEHKIaTypa. DuU3MYecKHe CBOMCTBA OJHOOCHOBHBIX
npelelbHbIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXIy MOJEKyJIaMu KapOOHOBBIX KHUCIOT.
XVWMUYECKUE CBOWCTBA: KUCIOTHBIC CBOWCTBA, PEAKIUS STEPUPHUKAINH, PEAKIUH C YyJacTHEeM
yIIeBOJOPOAHOTO panukana. (OCOOEHHOCTH CBOMCTB MypaBbMHOM KHCIOTHL. [loHsATHE O
IIPOU3BOJHBIX KapOOHOBBIX KUCJIOT — CIOXKHBIX 3pupax. MHoroodpazue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMpPENEIbHBIX M apOMATHYECKUX KapOOHOBBIX KUCIOT, AUKAPOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KHCIOT. llpenacraBurenu BbICIIMX —~ KapOOHOBBIX  KHCJOT:
CTeapuHOBAas, TNAIbMUTUHOBAs, OJEHUHOBAS, JUHOAEBAsA, JAUHONeH08as KHUCIOThL. CrnocoObl
MIOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upbl. ['omonoruueckuii psa, oOmas ¢opmyna, U30Mepus U HOMEHKIATypa.
DuU3nYECKUe 1 XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢uznyecKue M XUMUYECKHUE CBOWMCTBA KHUPOB: THAPOIU3 B KHUCIOH H
nienoyHoit cpene. OCOOEHHOCTH CBOWCTB >KUPOB, COJEPKALIUX OCTATKU HENPENEIbHBIX JKUPHBIX
KHUCIIOT. JKUpbl B IpUpPOJIE.

MBpI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OOmast  xapaktepucTuka yriaeBogoB. Kiaccupukanus yrineBogoB (MOHO-, AM- |
nonucaxapuasl). MoHocaxapuibl: TJIOK03a, (PpyKTo3a, rajmakrosza, pubo3a, 1e30Kcuprbdo3a.
duznyeckue CBOKWCTBA U HaxoxkJeHue B npupone. Porocunrte3. XMMUUECKHE CBOMCTBA TIIFOKO3BI:
peaKkUuy C yYaCTHEM CIUPTOBBIX U aJbJAECTUAHON TPYII, CIUPTOBOE U MOJOYHOKHUCIIOE OpOXKEHHE.
[IpuMeHeHne TIIOKO3bI, €€ 3HAUYE€HUE B JKU3HEIEATEIBHOCTH opraHu3Ma. Jlucaxapuubl: caxaposa,
ManbTO3a M JIaKTo3a. BoccraHaBiuBarolye M HEBOCCTAHABIMBAIOLIUE aucaxapuabl. ['maponus
aucaxapunoB. Haxoxaenue B mpupone u npuMeHeHue. [lommcaxapuipl: Kpaxmai, TJIMKOT€H U
nemnoao3a. CTpoeHne MaKpoMOJIEKYJ Kpaxmaia, IIIMKOTeHa U LeUTi0103bl. Pu3nueckrue CBONCTBA
KpaxMmajia M LEeJUTI0JI03bl. XMMHUUYECKHE CBOMCTBA Kpaxmalla: TMAPOJIN3, KAYECTBEHHAs PEaKLMs C
noloM. XMMHUYECKHE CBOMCTBA LEJUIIOIO3bl: THAPOIIN3, MOJIydeHUue 3pUpoB 1esIton03bl. [lonsaTue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHBIN MIENK).

OKCHepUMEHTAIbHBIE METOJbl M3Y4YEHHs] BEIIECTB U HUX IMPEBpAIICHUN: PacTBOPUMOCTH
pa3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJEHCTBHE 3TaHOJIA C HATPUEM, OKHCIEHUE 3TUIIOBOIO CIIUPTa B
aNbJIeTu/l Ha pacKajI€HHON MeIHOI MPOBOJIOKE, OKUCIEHNE 3TUIIOBOIO CIUpPTA AUXPOMATOM Kajus
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpPHANIOB), KaueCTBEHHBbIC pEAaKLUUU Ha ajlbAeruasl (c
ruapokcuoM nuammuHcepedpa(l) u ruapokcugom menu(ll)), peakus riauuepuHa ¢ TUAPOKCUIOM
menu(ll), xumudeckue CBOWCTBAa pacTBOpa YKCYCHOW KHCIJIOTBHI, B3aMMOJEHCTBHE pacTBOpa
moKo3el ¢ rtumpokcugom  Menu(ll), B3ammonelicTBue Kpaxmaia C  HOJIOM, peIIeHUe
HKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «CnupTel U (eHomb», «KapOoHOBbIe KUCIOTHI. CI0XKHbIE
3huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHnYecKue Mpou3BoAHbIe aMMuaka. Kiaccudukanys aMuHOB: anudaTHdecKue
U apoMaTH4yecKHe; NepBUYHbIE, BTOPHUUHBIE U TpeTuuyHble. CTpoeHHe MojeKynl, obmas ¢opmyna,
W30MEpHs, HOMEHKJIAaTypa W (U3HUYECKHE CBOWCTBA. XHMHYECKOE CBOMCTBA amu(aTHUeCKuX
aMUHOB: OCHOBHBIE CBOMCTBA, QJIKWJIMPOBAHKE, B3AUMOJAECUCTBUE NIEPBUYHBIX AMUHOB C a30THCTON
kucioToi. Conu anKnIaMMOHHUS.

AHUIMH — IpenCTaBUTENb aMUHOB apoMaTudeckoro psaa. CtpoeHue aHunuHa. B3aumHoe
BJIMSTHUE TPYINI aTOMOB B MoJieKyne aHuwinHa. OcoOEHHOCTH XHMMHUYECKHMX CBOWMCTB aHWIIMHA.



KavectBennsle peakuuu Ha aHWIMH. CriocoObl MOMydYeHUs ¥ IPUMEHEHUE anupaTHIeCKIX aMUHOB.
[Tonmyuenue aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. HoMenknatypa u nsomepus. OTaenbHble NPEACTABUTENN 0-AMUHOKHUCIIOT:
[JIMIWH, alaHuH. OU3nyecKkue CBOMCTBA aMMHOKHUCIOT. XUMHYECKUE CBOMCTBA AMUHOKHUCIOT KaK
aM(pOTEPHBIX OPTaHUYECKUX COCTUHECHUH, peakiys MOJMKOHIEHCAIUU, 00pa30BaHKUE MENTHIHOU
cBs3U. buonornyeckoe 3HaueHne aMUHOKHUCIOT. CUHTE3 U TUAPOIIN3 NENTUIOB.

benku kak npupoansle nonuMmepsl. IlepBuuHas, BTOpUUHas U TPETUUHAS CTPYKTYypa OEJIKOB.
XvMHYecKue CBOWCTBA OENKOB: THAPOIIN3, JeHATYpallis, KaYeCTBEHHbIC pEaKIUU Ha OEJIKU.

DKcrepuMeHTaIbHbIE METOJIbI U3YUEHHsI BEIIECTB M UX MPEBPAILEHHUA: PacTBOPEHHE OEIKOB
B BOJle, JeHaTypalusi OelKOB IpU HArpeBaHUU, IBETHbIE pEaKIUM Ha OENIKH, pelleHue
OKCIEPUMEHTAJIbHBIX 3a/lad 10 TeMaM «A30TCcOoAepXKallue OpPraHUYECKUE COECOUHEHUS» U
«Pacno3HaBaHne OPraHM4YECKUX COCIUHEHUI.

BbicokomoiieKy IsIpHbIE COeIUHEHHUS.

OCHOBHbBIE TMOHSATHS XUMHH BBICOKOMOJEKYJISIPHBIX COEIUHEHUN: MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTEIIEHb NOJMMEPU3AIINH, CPEIHAS MOJIeKysgspHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — NOJIMMEpU3alis U OJMKOHICHCALIUS.

[Tonmumepubie MaTtepuansl. [lnactmaccsl (MOMUATHIIEH, NOJUIPONWIEH, NOJUBUHUIXIOPH,
MOJIMCTUPOJI, TOJUMETHIMETAKPHUIIAT, MOJUKApOOHATHI, MOIUATUIEHTepedTanar). YTuiu3anus u
nepepaboTKa IIacTUKa.

DOnacToMepbl:  HATypalbHbI  KaydyK, CHHTETHYecKHe Kayuykd (OyTalueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypaibHble (XJIOMOK, IIEPCTh, MIENK), MUCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tonumeps! crnienuanbHOrO HazHadyeHus (TedioH, KeBiap, 3JIEKTPOMPOBOSIINE TOIUMEDSI,
OuropaszinaraeMble OJIUMEPBHI).

OKCIEpUMEHTAJIBHBIE METOAbl HM3Y4YEHMs BEIIECTB M HMX IPEBPALLEHUI: O3HAKOMIICHHE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KayudyKoB, peEIICHHE
DKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «Pacrno3HaBaHUE MIACTMACC U BOJIOKOH».

Pacuérnrie 3amaun.

HaxoxxneHne MoONEKyIsIpHOM (OpMyINbl OPraHMYECKOro COEIMHEHMs 110 MacCOBBIM JOJSIM
AIIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAXOXXICHHE MOJEKYJISIpPHOH (HOPMYNbl OpPraHUYECKOIo
coeuHEeHUs Mo Macce (00BEMY) MPOYKTOB CrOpaHus, MO KOJIWYECTBY BellecTBa (Macce, 00BhEMY)
IPOAYKTOB PEAKIUU W/WIM HUCXOAHBIX BEILIECTB, YCTAaHOBJIEHHE CTPYKTYpPHOH (OpPMYIIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XUMHUYECKHMX CBOWCTB WJIM CIIOCOOOB TMOITy4EHUS,
oTpezieNieHUe JI0JIM BBIXOa MPOIYKTa PEAKIIUU OT TEOPETUUECKH BO3MOMXKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBA3€H NPU U3YYEHMHM OpraHudecko xmmuu B 10 kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX €CTECTBEHHO-HAyYHBIX IOHATHHA, TaK H
MOHSTUN, IPUHATHIX B OTJENbHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO011e ecTeCTBEHHO-HAyYHbIE MOHATHS: SBJICHUE, HAYUYHBIH (haKT, TMIIOTE3a, TEOPHSs, 3aKOH,
aHaIM3, CHHTE3, Kiaccupukauus, HaONIOJeHWE, U3MEpPEHHe, OKCIIEPUMEHT, MOJEIIb,
MOJIETTUPOBAHUE.

®usnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPrETUYECKUN YPOBEHb,
BEIIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSHHWE BELIECTBA, (DU3MUYECKHE BEIWYHMHBI, €IUHUIIBI
U3MEpEHUs], CKOPOCTh, SHEPT U, Macca.

Buonorus: kierka, opraHusM, sKocucTema, Ouocdepa, MeTabOIU3M, HACIEICTBEHHOCTH,
aBTOTPO(HBIM W reTepoTpodHBI THUI THUTaHUSA, OpokeHHe, (OTOCHHTE3, IbIXaHHE, OCIKH,
YTJIEBOBI, XKHUPHI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaeMble, TOTLIUBO.

TexXHOIOrusl: MUIIEBbIE MPOAYKTHI, OCHOBBI PALlMOHAIBHOIO NMUTAHUS, MOIOIINE CPEACTBA,
MaTepHalbl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX siaep. XUMHUecKUi 31eMeHT. M3oTonbl. CTpoeHue 3JIEeKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIE YHCJIa. DHEPTeTUYECKUE YPOBHU U MOIYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccudukarmsi XuMUUeCKHX 3JIeMEeHTOB (S-, P-, d-, f-amemenTsl). Pacnipenenenue 35eKTpOHOB O
ATOMHBIM OpOUTaNIsAM. DJEKTPOHHBIE KOH(MUTypalid aTOMOB 3JIEMEHTOB IMEPBOrO—4ETBEPTOIO
NEpUOJIOB B OCHOBHOM U BO3OYKIEHHOM COCTOSIHMM, OSJICKTPOHHBIE KOH(MUTYpalMH HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucreMa XUMHUYECKHX 2JieMeHTOB J[.M.
MenpeneeBa. CBsi3b IEpUOANMUECKOr0 3aKoHa U lleproauyeckoi cucTeMbl XUMUUYECKUX 3JIEMEHTOB
C COBPEMEHHOM TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO TPYIaM U MepruojaaM. 3HaUeHHe
nepuoanueckoro 3akona /.M. Menneneesa.

Xumuueckasi CBsi3b. BHBI XMMHUYECKOW CBS3U: KOBAJICHTHAs, WOHHAs, METAJUIMYECKas.
MexaHu3mbl 00pa3oBaHUsl KOBAJIGHTHOW CBSI3U: OOMEHHBIH U JIOHOPHO-aKIENITOPHBIN. DHEprus u
JuiMHa CBs3H. 1IOJApHOCTB, HAINPaBIEHHOCTh M HACBIIIAEMOCTb KOBAJIEHTHOM CBs3u. KpaTHble
cBs3u. Bogopoanas cBsizb. MeXMONEKYISIpHbIE B3aUMOACHCTBUS.

BaneHnTHOCTh M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSA3b 3JIEKTPOHHONU CTPYKTYPhI MOJIEKYJI
C UX TEOMETPUUYECKUM CTPOCHHEM (Ha MpUMEpe COSAMHEHUIN IEMEHTOB BTOPOTO MEPHOIA).

[IpencraBineHne O  KOMIUIEKCHBIX — coeAuHEeHMsX. (CocTaB  KOMIUIEKCHOTO — MOHA:
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAYeHHE KOMIUIEKCHbIX coenuHeHuid. [loHstne o
KOOPAWHALIMOHHON XHUMUHU.

BelmectBa MOJIEKYISAPHOTO U HEMOJIEKYIISIPHOTO CTPOCHUSA. THUIIBI KPUCTAIUIMYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

IlonsaTe o mucnepcHsIx cuctemax. McrunHble pacTBopsl. IlpencraBicHue 0 KOMUIOMIHBIX
pactBopax. CriocoObl BbIpaXXK€HUS KOHLIEHTPALIMK PAaCTBOPOB: MaccoBasi A0S BELIECTBA B pacTBOPE,
MOJISIpHAass ~KOHLEHTpauusa. HacblleHHble Y HEHACBIIIEHHBIE PAacTBOPBI, PaCTBOPUMOCTb.
Kpucrannoruapatsr.

Knaccugukanus M HOMEHKJIAaTypa HEOPraHWYECKMX BeIIeCTB. TpHBHAIbHbIE Ha3BaHMS
OTJIEIIbHBIX NPEICTAaBUTEIEH HEOPraHUNYECKNUX BELIECTB.

Knaccugukanus XMMUYECKHX peakiiii B HEOPraHWYECKOH M OpraHMYecKOW XUMHUH. 3aKOH
COXpPAHEHHsI MAaCChl BELIECTB; 3aKOH COXPAHEHWS M IPEBPALICHUS HDHEPrUHA IIPU XUMHUYECKHX
peakuusax. Temnosble 3h(HeKTb XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XMMHUYECKON peaklny, €€ 3aBUCUMOCTb OT Pa3InYHbIX QakTopoB. ['oMoreHHble u
rereporeHHsle peakuu. Karanus n katanusaTopsl.

OOGpatumbie 1 HEOOpaTUMBIE PEaKIMh. XUMUYECKoe paBHOBecHe. KoHCTaHTa XUMHUYECKOTO
paBHOBecHs. DakTOphl, BIUAIOIIME HA IIOJIOKEHUE XMMHYECKOTO PAaBHOBECHS: TEMIEparypa,
JTaBJICHUE W KOHIIEHTPAllMH BEUIECTB, y4acTBYOMUX B peakiuu. [Ipunuun Jle [llarense.

OnexTponuTtnyeckass gucconuanus. CunbHble U crnabble  31eKTpoiauThl.  CTeneHb
nucconmanuu. Cpena BOJIHBIX PAcTBOPOB: KHUCIOTHAs, HEWTpaibHas, IIeao4Has. BomopoIHbIi
nokazarenb (PH) pactBopa. I'maponus coneii. Peakiun nonnoro ooMeHa.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuuu. CreneHb okuciaeHusd. OKuCIUTENb U
BOCCTaHOBUTENb. [Iponeccel OKHUCIEHHs U BOCCTAaHOBJICHMs. DBakHEHIIME OKHUCIUTENU U
BOCCTaHOBUTENIHU. MeTO/1 31IeKTPOHHOTO OanaHca. DJIEKTPOIN3 PACTBOPOB U PACILIABOB BEILECTB.

OKCHEpUMEHTAJIIHBIE METOJbl M3YyYEHHUS BELIECTB W HUX MPEBPALICHUI: pa3iioKEeHHE
IEpOKCUJA BOJOPOJAa B TMPUCYTCTBUM KaTaau3aropa, MOJEIH KPUCTAUIMYECKUX PEIIETOK,
IPOBE/ICHUE PEaKIii HOHHOTO OOMEHa, OIpeesieHIE CpeJlbl PACTBOPOB C MOMOIIBIO HHINKATOPOB,



U3yYeHHE BIUSHHUS Pa3IU4YHBIX (DAKTOPOB HAa CKOPOCTh XHMHUYECKOH peakIuu U TOJOXKEHHE
XUMHYECKOT'O PAaBHOBECHS.

Heopranuueckasi xumusi.

[lonoxenne HemetawioB B Ilepuonnmueckoit cucrteme Xxumuueckux snemeHToB J[.M.
MenneneeBa M 0COOEGHHOCTH CTPOCHHST HX aToMOB. (DH3MYECKHE CBOICTBA HEMETAJUIOB.
AmoTponusi HEeMETaUIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bopopoa. Ilomyuenue, Qusmueckue M XUMHUYECKHE CBOMCTBA: pPEAKUUH C METAJUIAMU U
HeMeTaJlJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ Mipuabl. TOMIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxxaeHue B mpupoje, CIOCOOBI MONydeHUs, (U3MYECKHEe U XUMHUYECKHUE
cBoiictBa. ['amorenoBomopozabl. Baxkueiimme Kuciopoacoiepxaiiue COSIUHEHUs TaloreHOB.
JlaGopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEHUsI TaJIOreHoB. [IpruMeHeHue rajJoreHoB U ux
COCTUHEHUN.

Kucnopon, o30H. JlaGopatopHble M INPOMBIIUIEHHBIE CHOCOOBI IOMYYEHHS] KHUCIOPOAA.
Ou3nyecKue 1 XUMUYECKHE CBOMCTBA U MPUMEHEHHE KHCIopoaa U 030Ha. OKCUABI U TIEPOKCUIBI.

Cepa. HaxoxnaeHnue B npupojie, criocoObl MoaydeHus!, (Pu3nUecKue U XMMHUUECKUE CBOMCTBA.
CepoBogopon, cynbduasl. Oxcun cepbi(1V), okcun cepri(VI). CepHuctast u cepHas KUCIOTHI U UX
cosu. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IpuMeHeHne ceprl U €€ COeMHEHU.

A3ot. HaxoxxaeHue B mpupo/ie, CrocoObl MoaydeHus:, (pu3ndeckue 1 XMMHUYEeCKHe CBOMCTBA.
Ammuak, HUTpUABL. OKCUABI a30Ta. A30THCTas M a30THAs KUCIOTHI M WX coiu. OcoOeHHOCTH
CBOICTB a30THOI KUCIOTHI. [IpuMeHeHune a3ota u ero coeIMHEHUN. A30THBIE YAOOPEHHUS.

®ochop. HaxoxmeHwe B TpuUpoNe, CIIOCOOBI IMOJYYCHUS, (PU3HUSCKUE H XUMHYCCKHE
cBoiictBa. @ochunst u dpochun. Okcunsl pocdopa, pochopnas kucnora u e€ conu. [Ipumenenue
docthopa u ero coenunenuit. PochopHbie yIoOpEHHUS.

VYrnepon, HaxoxaeHue B mpupoae. AsuloTpomnHble Mogudukanuu. dusnueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepoaoMm. Oxcun yraepona(ll), oxcun
yraepona(lV), yroiapHas KucioTta U €€ coid. AKTHUBUPOBAaHHBIN Yroiib, ajgcopOuus. DymaepeHsl,
rpadeH, yrieponHble HaHOTPYOkH. [IpuMeHeHre MPOCThIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJOM, U
€ro COCAMHEHUMN.

Kpemuuii. Haxoxxnenue B mpupone, CHocoObl NogydeHUs, (U3NYECKHe U XUMHUYECKHE
cBoiictBa. Oxcua kpemuus(1V), kpemHHeBas KHUCIOTa, CUIMKAThl. [I[puMeHeHHe KpPeMHHS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHne, BUAbI CTEKIIA.

[Tonoxenue meramnoB B Ilepuonuueckoil cucteMe XMMHUYECKHX 31eMeHTOB. OcobeHHOCTH
CTPOEHHS AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTaioB. OOmue (usnveckue CBOWCTBA METAJUIOB.
[TpumeHneHne MeTalsIoB B ObITY M TexHHUKe. CIIaBbl METAIIIOB.

DIEeKTPOXUMUYECKUN Psii HANpsDKeHUH MeTaioB. OOmue crnocoObl MOYyYeHUST METAILIIOB:
THJIPOMETAIUTYPIrUs, TUPOMETAILTYPIusi, dJIeKTpoMeTaTyprus. IloHsATHE O KOpPO3UH METaJlIOoB.
CniocoOblI 3aIIUThI OT KOPPO3HH.

Ob6mas xapaktepuctuka MetauioB |A-rpynmber Ilepuoanyueckoil cuCTeMbl XUMHUYECKUX
aneMeHToB. HaTpuil um kanuii: mosnydeHue, QuU3ndeckue U XMMHUYECKHE CBOMCTBA, MPHUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUH.

O6mas xapakrtepuctuka metauioB |lIA-rpynmer [lepuognueckoit cucTeMbl XHMHUYECKUX
AJIEMEHTOB. MarHuii M KajbIMii: MonxydeHue, Gpu3nueckue 1 XUMHUUECKUEe CBOWCTBA, MPUMEHEHUE
IIPOCTHIX BEIIECTB U UX coenHeHul. JKECTKOCTh BOJIbI U CITOCOOBI €€ YCTpaHEHHU .

ANIOMMHHI: TONydeHue, (u3nyeckue W XHMHUYECKHE CBOWCTBA, MPUMEHEHHE IPOCTOro
BellecTBa M €ro coequHeHuil. Am¢oTepHble CBOWCTBa OKCHJIAa M THJIPOKCHIA alIOMHUHUSA,
THJIPOKCOKOMITIIEKCHI aTFOMUHHUSL.

OO6mas xapaktepuctuka MeTaioB moOouHbix mnoarpynm (b-rpymm) Ilepumonnueckoi
CHCTEMBI XMMUYECKHX 3JIEMEHTOB.

®u3nyecKkue U XUMUYECKHE CBOWCTBA Xpoma U €ro coeauHeHUH. OKCUIbl U THIPOKCHUJIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U IUXpPOMATHI, UX OKUCIUTEJIbHBIE CBOMCTBA.
[TonyueHnue u npuMeHeHNe XpoMa.



dusnueckue U XMMHYECKHME CBOMCTBA MapraHua W ero coeauHeHud. Baaelmue
coemuaenus: mapranna(ll), mapranna(lV), mapranna(VI1) u mapranma(VI1I). Tlepmanranar kanmus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®usnueckue U XMMHYECKUE CBOMCTBA Xkeje3a U ero coeanHeHuil. OKCcHUpl, TUAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue xeje3a U ero CIijIaBoB.

®usnueckue U XMMUYECKHE CBOMCTBA MeAu U €€ coeauHeHui. llonydyenne u npumeHeHue
MeIU U €€ COCIUHEHUM.

[{unk: monydeHue, GU3NYecKue U XUMHUYECKHE CBOICTBA. AM(DOTEpHbIEe CBOWCTBA OKCHIA U
TUAPOKCH/IA IIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[pMeHeHne uHKa 1 ero COeIMHEHUH.

DKCrepUMEHTAIbHBIE METO/Ibl U3yYEHUS BEUIECTB U WX MPEBpalleHMI: U3yueHue o0pas3oB
HEMETAJJIOB, TOpeHue cepsl, ¢ocdopa, keneza, MarHus B KHUCIOPOJE, W3YYEHHE KOJUICKLIUU
«MeTayipl U CIUIaBbD», B3aMMOJIEWCTBHUE ILIEIOYHBIX U IIEIOYHO3EMENBHBIX METAIOB C BOJOU
(BO3MOXHO HCIOJIb30BaHWE BUICOMATEPUATIOB), B3aUMOJCHCTBUE IIMHKA U JKeJie3a C pacTBOpamMu
KHCIIOT U IIEJI0Yel, KaueCTBEHHbIC PEAaKIUU HAa HEOPraHWYECKHE aHUOHBI, KaTHOH BOJIOPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJICUCTBUE TUIPOKCUAOB ATIOMUHHS U IIUHKA C PACTBOPAMH KHUCJIOT H
1IEeJIOYEH, pelIeHre IKCIEPUMEHTANIbHBIX 3a/1a4u N0 TemaM «[ asorensn», «Cepa U €€ COETUHEHUS»,
«A30T 1 ¢dochop M HX coenuHEHHs», «MeTamIbl TIaBHBIX MOArpynm», «MeTamuibl moOOYHBIX
MOATPYIII.

XuMHUS U )KU3Hb.

Ponp xuMum B oOecriedeHUH YCTOWYHMBOTO pPa3BUTHs denoBeuecTBa. [loHATHE O HaydHBIX
METO/IaX MO3HAHUSA U METOOJIOTMH HAy4YHOTO HCcienoBaHus. HaydHble MpUHIMIBI OpraHU3aluu
XUMHYECKOT0 MpOou3BOACTBA. [IpoMbIlieHHBIe CIIOCOOBI MOJTYYEHHs] Ba)KHEHIIMX BeIIeCTB (Ha
npuMepe TPOW3BOJCTBA aMMHaKa, CEPHOH KHCIOTHI, MeTaHona). [IpOMEBIIIICHHBIE CIOCOOBI
MOJIYYeHUS METaUIOB M CIUIAaBOB. XHMMHYECKOE 3arpsi3HEHHE OKpYyKarolled Cpeabl U €ro
nocyencTBus. Poib XuMuu B 00€CTieueHnn SHEPTeTUIeCKOr 0€30MacHOCTH.

Xumuss M 3740poBbe uenoBeka. JlekapcTBenHble cpexacTtBa. lIpaBuia uKCHoONb30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTHU MEIUITUHBI.

XvMUS THIIK: OCHOBHBIE KOMITOHEHTHI, MHINEBbIEe H00aBkU. Poib Xxumun B obecriedeHUH
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mnapdromepnbie cpenctBa. boitoBas xummus. IlpaBunma Ge3zomacHOro
WCIIOJIb30BaHUS MperapaToB OBITOBOM XHUMHUH B TTOBCEIHEBHOM JKU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO0, KepamMuka. Marepuansl AJis
ANEeKTpOHUKU. HaHOoTeXHOMOTHH.

Pacuérnbie 3anaun.

Pacuérbl: Macchl BeniecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEILECTBA, Macce
WA 00bEMY OJHOTO U3 YYACTBYIOIINX B PEAKIIUU BEIIECTB, Macchl (00bEMa, KOTMUECTBA BEIIECTBA)
MPOJIYKTOB PEaKIMH, €CIM OJHO W3 BEIIECTB MMEET NPHUMECH, Macchl (00BbEMa, KOJIMYECTBa
BEILECTBA) MPOAYKTAa PEaKIMU, €CIM OJHO M3 BELIECTB JJaHO B BHJI€ PAacTBOpa C OINpPEACIEHHOU
MAaCCOBOM J10JIEN paCTBOPEHHOTO BEIIECTBA, MACCOBOM JTOJIM U MOJISIPHOM KOHIIEHTpAIlUH BEIIECTBA
B PacTBOpE, J0JIM BBIX0/1a MPOJIYKTA PEAKIIMHU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBS3H.

Peanm3zanus MeXIpeIMeTHBIX CBSI3eH MPU U3y4eHUHU OO0IIel M HeopraHudecKoil xumuu B 11
KJIacCe OCYIIECTBISETCSA Yepe3 MCIOJIb30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK U
MOHSATUM, IPUHSATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO61re ecTecTBEHHO-HAayUHbIe MTOHATHS: SBJIEHUE, HAYYHBIH (aKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHaJIU3, CUHTE3, KiacCHU(UKAIUs, MEPUOJUIHOCTh, HAONIOJACHHE, HW3MEPEHHE, JKCIEPHUMEHT,
MO/I€JIb, MOJIECIINPOBAHUE.

®dusnka: MaTepus, MUKPOMHUP, MAKPOMHUP, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIIBI,
pPaZMoOaKTUBHOCTb, MOJIEKYJA, JHEPreTHUYECKU ypOBEHb, BEIECTBO, TeJ0, O00BEM, arperarHoe



COCTOsIHUEC BCIICCTBA, I/II[eaJIBHBIﬁ ras, (bI/I3I/I‘IeCKI/Ie BCJIMYMHBI, CAUHUIBI U3MCPCHHA, CKOPOCThH,
9HEprus, Macca.

Buonorusi:  kimerka, opraHu3M, OJKocucTema, Ouocdepa, MerabonM3M, MakKpo- U
MHKPODJICMEHTBI, OCJIKH, JKUPBI, YIJCBOIbI, HYKJICHHOBBIC KHCIOTBI, ()EPMEHTBI, T'OPMOHBI,
KPYTOBOPOT BEILECTB U IMOTOK SHEPTHU B SKOCHUCTEMAX.

[eorpacdust: MUHEpaITbl, TOPHBIE IOPOIbI, OJIE3HBIE UCKOITAEMBbIE, TOILIUBO, PECYPCHI.

TexHomorns: XuMHYecKas MNPOMBINIJICHHOCTb, MCTAJUIYPTHA, CTPOUTCIBHLIC MAaTCpHaAJIbI,
CEJIbCKOXO3SHICTBEHHOE ~ TPOU3BOACTBO,  IHINEBAas  I[POMBIILICHHOCTh,  (hapMaleBTHYCCKas
MNPOMBIINIJICHHOCTD, IMPONU3BOACTBO KOCMCTUUCCKHUX IPLCIIAPaTOB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaloB, 3JICKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHWU HA
YIJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

B coorBercTBUHM C CHCTEMHO-IEATENBHOCTHBIM IIOJXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHUS MpEAMETa «XHUMHUS» Ha YPOBHE CPEAHEro 001Iero o0pa3oBaHusl BbIAEICHBI
CIIEYIOIIME  COCTABJSIOLIME:  OCO3HaHME  OOy4YaloLMMHUCS  POCCHUMCKOW  IpakIaHCKOMN
UJCHTUYHOCTH; TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOONIPEIEICHUIO; HaTuune
MOTHBAIlMK K OOYYEHHWIO; TOTOBHOCTh M CHOCOOHOCTh OOYyYaromuXcs pPYKOBOJICTBOBATHCS
OPUHATHIMEU B OOIIECTBE TMpaBWIaMM M HOPMAaMU [OBEACHMS;, HaJIW4He IPABOCO3HAHUS,
HKOJIOTHYECKOM KYJIbTYPBI; CHOCOOHOCTh CTaBUTh LIETH U CTPOUTH JKU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpaxaroT cHOpMHUPOBAHHOCTD
OIbITa MO3HABATEJIbHON M MPAKTUYECKOH AEATEIbHOCTH OOY4YarolMXCsl B MPOLECCE pealu3aluu
00pa30BaTeNbHO 1eATETbHOCTH.

JImuHOCTHBIE pE3yJAbTaTHl OCBOCHHS NpeaMera «XHMHS» OTpPaKaroT CHOpPMHUPOBAHHOCTH
OTbITa TIO3HABATENbHON M MPAKTHUYECKOH AESITeTbHOCTH OOYYAIOIIMXCS B IMpOIEcce pealn3aluu
00pa30oBaTeNbHO 1eATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpazk1aHCcKOro BOCIIUTAHUS

OCO3HAaHUA OOYYAIOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX MPaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U NPaBONOPSAKY;

MPEJICTAaBICHUS. O COLMAIbHBIX HOpMax M TMpaBHJIaX MEXKINYHOCTHBIX OTHOILIEGHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESATENbHOCTH NMPH CO3JAHUU y4EOHBIX HPOEKTOB,
pelieHny yueOHbIX U IM03HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHHUS], JOTUKY U apTyMEHTHI JPYTUX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOILLIEHUS K UICTOPHUYECKOMY U HAYYHOMY HacleAHI0 OT€YECTBEHHON XUMUU;

yBa)K€HHsI K IIPOIlecCy TBOpPUYECTBA B 00JACTH TEOPUM U MPAKTUYECKOTO MPUIIOKEHUS XUMUH,
OCO3HAaHHS TOrO, YTO JaHHbIE HAYKHU €CTh pPE3yJbTaT UIMTEIbHBIX HAONIOEHUH, KPOMOTIMBBIX
DKCIEPUMEHTAJIbHBIX IIOMCKOB, [IOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTHBOB B MOJYUYEHUH U MOCIEAYIOIEM aHalIu3e nHGOpMaluu
0 NIEPENOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEYECTBEHHON XUMUM;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAaIlUH, CBA3aHHBIE C XUMUYECKHUMH SIBICHUSAMH, U TPUHUMATH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLEHUBaTh CBOE IIOBEIEHHWE W TMOCTYNKH CBOMX TOBAapUIIEH C MO3MUIMIA
HPABCTBEHHBIX U IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS MOCIEACTBUNA TOCTYIKOB;

4) popMupoBaHNs KYJbTYpPbI 310POBbS:

NOHMMaHMUA IEHHOCTeH 370poBoro u Oe3omacHoro oOpas3a KHU3HHM, HEOOXOJMMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJTIO/ICHHSI TTpaBHII 0€30MaCHOTO 0OpaIlleHHsI ¢ BEIIeCTBAaMH B OBITY, TTOBCEAHEBHOM KU3HH,
B TPYAOBOH J1€ATEIbHOCTH;

NOHUMAaHMS [IEHHOCTH MPAaBWJI MHIUBHUYaJIbHOTO U KOJJIEKTUBHOIO O€30MaCcHOIO MOBEICHUS
B CUTYallUsX, YTPOKAIOLIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCTEICTBHUM W HENPHUATUS BPEAHBIX NPUBBIUEK (YIOTPEOICHHS aJIKOTOJIs,
HapKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIUTAHUA:



KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  y4e€0OHO-HCCIENOBATENbCKOW  NI€ATEIhHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUAAX JACSTEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a7ad  COLMAIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UWHTEpeca K MPAKTHIECKOMY U3YYCHHIO POGECCHi pa3IuIHOTO POja, B TOM YHCIIE Ha OCHOBE
IIPUMEHEHHUS NIPEAMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM 1€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJAMBHIYaJIbHOM TpacKkTopuu oOpa3oBaHUs, Oymylien
npodeccuu W peanu3aluu COOCTBCHHBIX KXH3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

9KOJIOTHYECKH 11e71eco00pa3HOro OTHOLIEHUS K MPUPOJIe KaK HCTOYHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AJBHOTO XapakTepa JKOJOTUYECKUX MpoOIeM, BIMSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HAaHUA HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUNH XUMUU JUIsl PELIEHUS BOIPOCOB
paloOHATIBLHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUATHUS JEHUCTBUM, NPHUHOCAILIMX BpPEI OKpYXarolled HNpUPOAHONU cpene,
YMEHHUSI TMPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJOTUYECKUE TMOCIECACTBUS MPEANPUHUMAECMBIX
JEMCTBUM U MPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HSKOJOTMYECKOTO MBIIUICHUS, AKOJOTUYECKON KYJIbTYphI, OIbITA
JIEATEIbHOCTH  JKOJIOTMUECKOW  HAIpaBJICHHOCTH, YMEHUS pPYKOBOJCTBOBATbHCS HMMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON M COIMAIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00LIECTBEHHON IPAKTHUKH;

MOHUMAaHUSA CleUM(UKH XUMUU KaK HayKd, OCO3HaHUA €€ poiau B (OPMUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHU IEIOCTHOTO MPEACTABICHHUS 00 OKPYXKAIOIIEeM
MUpE KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, B IO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUN
poOJIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAUMMOCTH XHMHH JUIS COBPEMEHHOH LMBHIU3alMU: B €€
TYMaHUCTUYECKOW HANpaBiICHHOCTH M BaXXHOW pOJM B CO3/IaHUM HOBOM 0a3pl MaTepuaibHOU
KYJIbTYpbI, B PEHICHUH TJI00ATbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEUYECTBA — CBHIPHEBOM,
HHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTICUCHUH
YCIIOBUH YCIEIIHOTO TPYAA U DKOJIOTHYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;

€CTECTBCHHO-HAYYHOHW TPAaMOTHOCTH: TIOHUMAHUS CYIIHOCTH  METOJIOB  TO3HAHUA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIONIb30BaTh TOJTy4YaeMmble 3HAHUS IS
aHaJn3a U OOBSICHEHHUS SIBJICHUI OKPYXKAIOIIETr0 MUPA M TIPOUCXOIAIINX B HEM H3MEHECHUM, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C LIETBI0
MOJTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOIB30BaTh XUMUYECKUE 3HAHMS JIsI pellieHus: IpoOiieM B
pEaNTbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN A TENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHMIO, K
AKTUBHOMY TOJIYYE€HHIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU;

WHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IuvHBIX chepax npodhecCHoOHATBHON AeATETLHOCTH.

METANPEIMETHBIE PE3YJIbTATHI



MeranpeaMeTHbIe PE3yNIbTaThl OCBOCHHUS MPOTPAMMbl [0 XUMHUU Ha YpPOBHE CPEIHEro
o01ero oOpa3oBaHuUs BKIFOYAIOT:

3HAUUMBIC JUISI (OPMHUPOBAHUS MHUPOBO33PEHUSI OOYUAIONUXCS MEXAUCIHUILIUHAPHBIC
(MeXIpeIMeTHbIC) O0IeHayYHbIC TTOHITHS, OTPAKAIONIUE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U
cnenuuKy METOAOB IO3HAHWsS, UCIOJIb3YEeMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPrus, SBJIICHUE, IMPOILECC, CHCTEMa, HAay4HbIH (DAKT, NPHUHLMII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSI, HCCIIEIOBAaHUE, HAOTIOICHUE, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHBEpCaJIbHbIC yudeOHbIC ACHCTBHS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATHBHBIC),
obecnieunBaromue GopmMupoBanue (GyHKIMOHATLHON TPAMOTHOCTH M COLMATIBHOW KOMITETEHIIUU
00ydJaromuxcs;

CIIOCOOHOCTH o0yuaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTHHAPHBIC,
MHPOBO33PEHYCCKUE 3HAHHWS U YHHBEpCaJIbHbIC Y4YCOHBIC JCHCTBHS B II03HABATCIbHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbie  Pe3yJIbTaThl OTPAKAIOT OBJIAJCHHE YHUBEPCAIbHBIMH  YUCOHBIMH
MO03HABATCIILHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS

1) 6a3oBble JIOTHYECKHUE TeCTBUS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyalM3UpoOBaTh NpoOjieMy, paccMmaTpuBaTh €€
BCECTOPOHHE;

ONpEeACIATh LEINU ACATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU MX JOCTHXKECHHS,
COOTHOCHUTD PE3YyJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCIIOJb30BaTh NP OCBOCHUU 3HAHUN TNPUEMBI JIOTUYECKOIO MBIIIJICHUS: BBIIEIATH
XapaKTepHble TMPU3HAKKM TOHATMM M  yCTAaHAaBIWBaTh WX  B3aUMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOLIUE MTOHIATUS AJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KJIACCU(UKALIMU BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBS3U MEXK/Yy N3y4acMbIMU SIBJICHUAMM;

CTPOUTH JIOTUUECKUE pacCyX/eHUs (MHIYKTUBHbBIE, I€TyKTUBHBIC, [0 aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U TNPOTUBOPEYHs B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBIBOJBI U
3aKJII0YEHUS,

OPUMEHATh B NpOIECcCe IMO3HAHUS HUCMOJIb3yeMble B XUMHMHU CHMBOJHYECKHE (3HAKOBBIC)
MOJIe M, IPeoOpa3oBbIBaTh MOJEIbHBIE MPECTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeckass (opmyna, ypaBHEHHE XUMHUYECKOM peakluMu — TpU PpelIeHUH Y4eOHbBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 33/1a4, IPUMEHATh Ha3BaHHbIE MOJIECIbHBIC MPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPHU3HAKOB U3y4acMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJ0B HAYYHOT'O TIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUIL;

dbopMynupoBaTh ULEIM U 3aJaud  HCCIIEOBaHMS, MHCIIOJIb30BATh IIOCTABIEHHBIE U
CaMOCTOSITENIFHO CPOPMYJIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIS
(dbopMUpPOBaHUS TUIOTE3bI 10 TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BIA/IETh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IPOBEJACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HaONIOaTh 3a XOJIOM IpoIlecca, CaMOCTOSITENIbHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (OPMYIUPOBATH O0OOOLIEHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAaHUSA, COCTaBISATh OOOCHOBAHHBIM OTUET O MPOETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIIEOBATEIbCKON M MPOEKTHOM JesTeNbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATENBHOMY IIOMCKY METOJOB pEIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METON0B [TO3HAHUS.

3) padora ¢ nHpopManmei:

OPUEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX UH(OpMALMK (HAyYHO-TIONYJISIpHAs JIUTEpaTypa
XMMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypcsl VIHTepHera), aHaIM3UpPOBATh



WH(GOPMAIIMIO PA3NUYHBIX BHAOB W (HOpM MpEACTaBICHUS, KPUTHYECKH OIEHUBATh €&
JIOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTB;

dopMynupoBaTh 3ampockl M TPUMEHATH pPa3lIWYHbIE METOAbl NpPU IOWCKE H OTOOpe
uHpOpMannu, HeOOXOAMMOM IS BBITTOJIHEHHSI YU€OHBIX 3a71a4d ONMPEIeIEHHOTO THIIA;

nproOpeTaTh OMNBIT HCIOIB30BaHUA HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAJIbHYIO (OpMY MpeacTaBIeHHUs HH(POPMAIUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTIOJIb30BaTh HAYYHBI S3bIK B KAauecTBE CpEACTBA MpU paboTe ¢ XHUMHUYECKOM
UHpOpMaIKEH: TPUMEHATh MEXIPEIMETHbIE ((PU3NIECKHEe U MAaTEMAaTUYCCKHUE) 3HAKH U CHUMBOJIBI,
¢dopmybl, abOpeBHATYpBI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATTIAJIHOCTH.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYXKTaeMOMH TEeMbI B XOJI€ TUAIOTa W/ HITU TUCKYCCHUH,
BBICKA3bIBaTh UJieH, GOPMYIUPOBATH CBOM MPEAIOKEHUS OTHOCUTEIILHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIATh C IPE3CHTALMEH pPE3yJbTATOB I1O3HABATEIBHOW JESATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOATEJIBHO UM COBMECTHO CO CBEPCTHUKAMU IPU BBINIOJIHEHUN XUMHYECKOTO IKCIIEPUMEHTA,
MPAKTHYEeCKOH pabOThl MO HCCIEJOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aliil y4eOHOTO
npoekTa, U (HOpMyIUpoBaTh BBIBOJALI MO pe3yJbTaTaM MPOBEAEHHBIX WCCICIOBAHUNA IMTYyTEM
COTJIaCOBaHUs MO3UIMI B X0/1€ 00CYKIEHHS 1 0OMEHAa MHEHUSIMHU.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC y‘leﬁl—lble JelCcTBUA:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYIIECTBJIATH CBOK ITO3HABATEIIBHYIO JACSITEIBHOCTD,
omnpenensds €€ LeNM MU 3aJa4d, KOHTPOJIUPOBATb M IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeUlaraéMblii  alrOpUTM JIEHCTBHM TNpH BBINOJHEHUHM YYEOHBIX M MCCIIEOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PPEeKTUBHBIA COCOO MX pelIeHUs C Y4ETOM IOIY4YEHHs] HOBBIX 3HAHUM O
BELIECTBAX U XUMHUUYECKUX PEAKLIUSAX;

OCYILIECTBIIAATH CAMOKOHTPOJIb JEATENBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS MPOTrpamMMbl MO XMUMHHM Ha YIIyOJE€HHOM ypOBHE Ha
YPOBHE CpeAHero oOImero oOpa3oBaHMs BKJIIOYAIOT crenuduueckue s y4eOHOro mpeaMera
«XuUMHs» HaydHble 3HAHUS, YMEHHMsS U CHOCOObl JEHCTBUII 1O OCBOEHMIO, MHTEPIIPETAllUU U
npeoOpa30BaHUIO 3HAHUH, BUABI AEATENBHOCTU IO TOJIYYEHUIO HOBOI'O 3HAHHS M HPUMEHEHHUIO
3HaHUW B pa3IMYHBIX Y4YEOHBIX CHUTyallMsIX, a TakXK€ B pEAJbHBIX KU3HEHHBIX CHUTYyalMsX,
CBSA3aHHBIX C XUMHEN. B mporpamme no XMMHM NPEAMETHBIE PE3YJIBTAThl IPEICTABIECHBI 110 FOJaM
U3Yy4YECHUS.

10 KJIACC

IIpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTH TMPEJCTABICHUN: O MECTE U 3HAYCHUHM OPTaHUYECKOW XUMHUH B CHCTEME
€CTECTBEHHBIX HAyK U €€ pojiu B 00ECIeUeHUN YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA B PELICHUU



npo0JIeM IKOJIOTUYECKOW, PHEPreTHUECKON M MUIIEBOW OE30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI,
CO3/IaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HMCTOYHUKOB JHEPrMH, B OOECHEUEHHM DPALUOHAIBHOIO
IPUPOIONIONIB30BaHUA, B (POPMUPOBAHMH MHPOBO33PEHHS M OOINEH KyJIbTyphl YENIOBEKa, a TAKKE
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOAHOM Cpene;

BJIa/ICHUE CUCTEMOM XMMMUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIIOJIATAOIINE IOHTHS
— XUMUYECKHH 3JIEMEHT, aTOM, AP0 M JIEKTPOHHAs: 000JI09YKa aToMa, S-, P-, d-aToMHbIe opOuTay,
OCHOBHOE M BO30YX/IEHHOE COCTOSIHUS aTOMa, THOpUAN3aIU aTOMHBIX OpOUTAaJIeH, HOH, MOJIEKYIIa,
BaJICHTHOCTb, MIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCIICHHS, XMMUUYECKasl CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIA 00BEM, YITIEpOAHBIN CKeleT, (yHKUMOHATIbHAS TPYIINa, paJinuKai, CTPYKTYPHbIE
(bopMmybl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), H30MEPHs CTPYKTYPHAs U IPOCTPAHCTBEHHAs
(reomeTpuuecKkasi, OINTHYECKas), U30MEpbl, I'OMOJOIMYECKHH psl, TOMOJIOTH, YIJIEBOJIOPOJBI,
KHCIIOPOJ- M a30TCOACpIKAILUE OPraHWYECKUE COENMHEHHUS, MOHOMED, IOJIHMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHMs; TEOpPHM, 3aKOHbl (mepuoaunyeckuil 3akon JI. U.
MenneneeBa, Teopus CTPOEHHUs OpraHudeckux BemecTB A. M. byriepoBa, 3ak0oH COXpaHEHUs
Macchl BEIECTB, 3aKOH COXPAHEHHUS W IMPEBPALICHHUS SHEPIHMM MPU XUMHUUYECKHX pEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUHM, MUPOBO33PEHUECKHE 3HAHUS, JIEIKAIINE B OCHOBE
NOHMMAHUS NPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHMX SIBJICHMI; IPEICTaBICHUS O MEXaHHU3Max
XUMHUUYECKHUX pEaKUui, TEPMOJAUHAMUYECKUX U KNHETUYECKUX 3aKOHOMEPHOCTSAX MX NPOTEKAHMUS, O
B3aMHOM BJIUSIHUM aTOMOB M TpYINIl aTOMOB B MOJEKyJlax (MHAYKTUBHBI U ME30MEpHBII
s dextsl, opuentantsl | u Il pona); gpakronornyeckue cBeIeHUs O CBOWCTBAX, COCTABE, MOTYYCHUH
U 0e30I1aCHOM HCIIOJIb30BAHUM Ba)KHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
JeSITeIbHOCTH YeIOBeKa, OOIIMX HAy4HBIX NMPUHLUIAX XUMHUYECKOIO MPOU3BOJICTBA (Ha IpUMeEpe
MIPOU3BOJICTBA METAHOJIa, IEPepadOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHUH: BBISBIATH XapaKTE€PHbIE IPU3HAKY MMOHATUH, YCTaHABIMBATh UX
B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME TMOHATUS INPH OMNMCAHWU COCTaBa, CTPOCHHS U
CBOMCTB OPraHN4YECKUX COCIMHEHU;

c(OpMUPOBAHHOCTh YMEHUI:

MCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY IUIS COCTAaBJICHHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHU4YECKUX BELIECTB;

COCTAaBJIATh YPAaBHEHUs XMMUYECKUX PEAKIMHM M PacKphIBaTh MX CYIIHOCTb: OKHUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOTO OallaHCca 3THUX pEeaKlUi,
peakuuii MFOHHOro 0OMEHa IMyTEM COCTABIICHHSI UX MOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUI;

W3rOTaBIMBAaTh MOJIEIM MOJIEKYJ OPraHMYeCKUX BELIECTB JJs WUIOCTPAalUUd UX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATH MPUHAJJICKHOCTh M3YUYEHHBIX OPraHUYECKUX
BEIIIECTB M0 MX COCTaBY U CTPOEHUIO K OIpPENeIIEHHOMY KJIacCy/Tpylie COeAMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cuctemarnueckoir Homenkinatype (IUPAC) u npuBoanuTh TpUBHAIBHBIC HA3BAHUS IS
OTJENBHBIX TPEACTABUTENCH OpPraHMYecKUX BEIIECTB (ITHIIEH, AalleTWJIEH, TOJYOJ, TJIHMIEPHH,
ATUJIEHTJIMKOb, (heHous, ¢hopManbaerui, aleTalbIerul, aleToH, MypaBbUHas KHUCIIOTa, YKCYCHas
KHCJIOTA, CTEApUHOBAs, OJIEMHOBAs, IMAJbMUTHUHOBAs KHUCIIOTHI, TJWIMH, ajaHWH, MaibTo3a,
bpykTO3a, aHWJIMH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEAEIATh BHJ XHMHYECKOH CBSI3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJeHTHAas U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHMS TNPUMEHSATH IIOJIOKEHUSI TEOPHUH CTPOEHHUS] OpPraHUYEeCKHUX
BeniectB A. M. BytnepoBa 111 00bSCHEHHUS 3aBUCMMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHMUS;

c(OpMHPOBAHHOCTb YMEHUI XapaKTepHU30BaTh COCTAB, CTPOEHHE, (PU3NYECKHE U XUMHUECKUE
CBOMCTBA THUIMYHBIX NPEICTABUTENEH pPA3JIMUYHBIX KJIACCOB OPraHMYECKHX BEILIECTB: AJIKAHOB,
LUKJIOAJIKAHOB, AQJIKCHOB, QJIKaJHCHOB, AJKHMHOB, apOMaTH4E€CKUX YIJIEBONOPOAOB, CIUPTOB,
QIBJETUAOB, KETOHOB, KapOOHOBBIX KHCJIOT, TMPOCTBIX M CIOXHBIX 3(QHUPOB, KUPOB,
HUTPOCOEIMHEHUN U aMHUHOB, aMUHOKHCJIOT, O€JIKOB, YIJI€BOJOB (MOHO-, M- U HOJHCAXapUAOB),



WUIFOCTPUPOBATh I'EHETUYECKYI0 CBA3b MEXAY HUMU YPaBHEHMSAMU COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIH ¢ UCTIOIB30BaHUEM CTPYKTYPHBIX (GOPMYI;

cOPMHPOBAHHOCTh YMEHHUSI MOJATBEPXKJaTh HAa KOHKPETHBIX MpPUMEpPax Xapakrep
3aBHCHUMOCTH PEAKI[MOHHOM CHOCOOHOCTH OpPraHMYECKUX COEIUWHEHUIl OT KPaTHOCTH U THIIA
KOBaJIEHTHOM CBSI3HU (0- U T-CBSA3M), B3aMMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh UCTOYHUKU YTIIEBOJOPOIHOTO ChIpbs (HEDTH,
NPUPOIHBIN Ta3, yroib), CnocoObl €ro mepepaboTKM M MPAKTUYECKOE NMPUMEHEHHUE IMPOIYKTOB
nepepadoTKy;

c(OPMHPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAaHUH O ECTECTBEHHO-HAYYHBIX METOAAX
MO3HAHUS — HAOMIOICHNUH, U3MEPEHUH, MOICTUPOBAHUH, SKCIIEPUMEHTE (PEalbHOM U MBICICHHOM)
Y YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHUS MPUMEHSITH OCHOBHbBIE ONEPALUU MBICIUTEIBHOMN IesTeIbHOCTH
— aHamM3 W CHHTE3, CpaBHEHHE, OOOOIIeHMEe, CHUCTEeMAaTHU3alUI0, BBIIBICHUE NPUYHHHO-
CJIE/ICTBEHHBIX CBSI3€M — /Il U3YyUEHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIUN;

c(OpMUPOBAHHOCTh YMEHHI: BBISABIATH B3aUMOCBSI3b XMUMHUUYECKUX 3HAHUN C MOHATHSIMH U
MPEJICTABICHUSIMH JPYTUX €CTeCTBEHHO-HAYUYHBIX MPEIMETOB i 00jiee OCO3HAHHOTO TOHUMAaHUS
CYIIHOCTH MaTE€pUAJIBHOIO €IMHCTBA MHUPA, UCIIOIb30BATh CHUCTEMHBIC 3HAHUSA IO OPTaHMYECKOU
XUMUH 17151 OOBSICHEHUS U TPOTHO3UPOBAHMS SIBJICHUH, HIMEIOIIHUX €CTECTBEHHO-HAYYHYIO TPUPOY;

c(OpPMUPOBAHHOCTh yYMEHUW: MPOBOJUTH pacu€Thl IO XUMHUYECKMM (QopMmylaM U
YpaBHEHUSAM XUMHUYECKUX PEaKLUi C UCIOJIb30BaHUEM (DU3MUECKUX BEIUYUH (Macca, 00bEM razos,
KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOLIMX BELIECTBA C KOJIMYECTBEHHOH CTOPOHBI: pacydérhl I10
HAXOXJICHUI0O XUMHYECKOH (hOpMYIIbI BEIIECTBA MO H3BECTHBIM MACCOBBIM JIOJIIM XUMHYECKHX
AIIEMEHTOB, MTPOJYKTAaM CTOPAHHMS, TUIOTHOCTH T'a3000pa3HbBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH: NPOTHO3UPOBATh, AHAIM3MPOBATH M OLEHMBATH C IO3UIMHA
HKOJIOTMYECKON O€30IacHOCTH MOCIEACTBUS OBITOBO M IPOU3BOJCTBEHHOW JAESITEIBbHOCTU
4eJI0BEKa, CBA3aHHON ¢ nepepaboTKOM BEIIECTB, UCIOIb30BaTh MOJyYSHHbIE 3HAHUS JUISl IPUHATHS
rPaMOTHBIX pELIEHUN MPOOJIEM B CUTYAIUSAX, CBSI3aHHBIX C XUMUEN;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSATENIHO IJIAHUPOBATH U MPOBOJUTH XUMHUYECKHI
HKCIIEPUMEHT (MONTY4YeHHE U M3y4EHHE CBOICTB OPraHMYECKHX BEIIECTB, KAUYECTBEHHbBIE PEaKLUU
YTIIEBOAOPOAOB Pa3IMYHBIX KIIACCOB M KUCIOPOACOAEPKALIUX OPTaHMYECKUX BEILIECTB, PELICHUE
HKCIIEPUMEHTAIbHBIX 33au M0 PacHO3HABAaHUIO OPraHMYECKHUX BEUIECTB) C COOIIOJCHUEM MPaBUI
6e30macHOro oopaleHus ¢ BelecTBaMU U JabopaTOpHbIM 000pyI0BaHuEM, (GOPMYIHPOBATH 1€
UCCIJIEIOBaHMsI, IPEJCTABIIATh B Pa3InYHON (opMe pe3ysbTaThl IKCIEPUMEHTA, aHAIU3UPOBAThH U
OLICHUBATBH UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHU:

coOuo/IaTh TpaBUJIa SKOJIOTMYECKU 11€71eCO00pa3HOro TMOBEACHHUS B OBITY M TPYIOBOM
JIEATEIbHOCTH B IEJIAX COXPAHEHHsI CBOETO 3/I0pPOBbsS, OKPYXKAKOWIEW NPHUPOJHON CpeAbl H
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HABaTh OMNACHOCTh TOKCHYECKOI'O JEHCTBUS HA JKMBBIE OPraHWU3MBbI OIPEACIEHHBIX
OpraHMYECKUX BEIIECTB, IOHUMas cMblca nokaszateins [TJIK;

aHaJIN3UPOBAThH 1e1ec000pa3HOCTh MIPUMEHEHUS OpraHUYECKUX BEIL[ECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHs] COOTHOLIEHHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh yMEHHUH: OCYIIECTBIATHh IE€JICHANIPABICHHBIA TIOMCK XWUMHUYECKOU
UHPOpPMALlMU B Pa3IUYHBIX HCTOYHUKAX (HaydyHas W y4yeOHO-Hay4yHas JUTeparypa, CpeacTBa
MaccoBoi HHGpopmanuu, WHTepHET W Jpyrue), KpUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uHpopMaluio, nepepadaThiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUM C TOCTABIEHHON YyueOHOMH
3a7a4en.

11 KUIIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «O011as 1 Heopranudeckasi XuMHUsD OTPaXKakoT:

c(OpPMHPOBAHHOCTH MPEACTABICHUI: O MaTepUaIbHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
ITO3HABAEMOCTH SIBJICHUI MPUPOJBI, O MECTE€ U 3HAYEHHHM XMMHH B CUCTEME €CTECTBEHHBIX HAYK U



e¢ pomu B O00ECNEUYEHUWH YCTOWYMBOTO pAa3BUTHs, B PELICHUHM MPOOJIEM HKOJOTHUECKOM,
SHEpPreTU4ecKoil M NMUIEeBOM 6€30I1aCHOCTH, B Pa3BUTHM MEAMLIMHBL, CO3/1aHUM HOBBIX MaTepHajoB,
HOBBIX HCTOYHMKOB DJHEpPIMM, B OOECIEUEHUH PALMOHAIBHOTO NPUPOJONOIb30BAHUS, B
(GOpMHpPOBAHUM MHPOBO33PEHUs] M OOLIEH KyIbTypbl YEJIOBEKa, a TakXe SKOJOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHON CpeE;

BJIAJICHAE CUCTEMOM XMMHUYECKUX 3HAaHUM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraloIve IOHATUS
— XMMHYECKUH JJIEMEHT, aTOM, PO aToMa, M30TOIbI, JIEKTPOHHAs 00oJIouKa aroma, S-, p-, d-
aTOMHbIE OpOWUTaNIM, OCHOBHOE M BO30YKAEHHOE COCTOSIHMSI aroMa, IMOpHMIM3alMs aTOMHBIX
opOuTanel, HOH, MOJEKYJa, BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIIECHHUS,
XUMHYECKasl CBs3b (KOBaJEHTHas, HOHHAs, MeTajlIn4eckas, BOAOPOAHAsi), KpHCTalIM4yecKas
pemeTKa, XUMUYECKas peaklus, PacTBOP, OJJIEKTPOJIMTHI, HEAIEKTPOJUTHI, SJIECKTPOJMTHYECKAS
JUCCOLMAalUs, CTEIEHb IUCCOLMALNU, BONOPOAHBIA ITOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEID,
TEIUIOBOM 3(D(PEKT XUMHYECKOH peakluu, CKOPOCTh XHMHUYECKOH pEakIuu, XUMHYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpUs ICKTPOJUTHUECKON TUCCOLHUALNHY, IEPUOANYECKUNA 3aKOH
J.1. MeHnneneeBa, 3aKOH COXPAaHEHHMs MAacChl BEIIECTB, 3aKOH COXPAHEHUS M IPEBPALLCHHUS
SHEPruyu IPU XMMHYECKHUX PEAKLMX, 3aKOH ITOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH JIECHCTBYIOIIMX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHMSI, JIEXKAIIUE B
OCHOBE IIOHMMaHUS MPUYMHHOCTH M CUCTEMHOCTHM XHMHYECKHMX SBJICHUH; COBPEMCECHHBIE
IIPEACTABJICHUS O CTPOCHHUH BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HaJAMOJIEKYJISIPHOM
YPOBHSAX; IPEACTAaBICHUS O MEXaHU3MaxX XHMHUYECKHX pEakUui, TEepMOJUHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX MPOTEKaHMs, O XUMHUYECKOM paBHOBECHM, pacTBOpax M
JUCIIEPCHBIX CHUCTEMax; (DaKTOJIOTMYECKUE CBEJEHMS O CBOMCTBAaX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BAKHEMIIMX HEOPraHWYECKUX BEUIECTB B OBITY M IPAKTHUYECKOU
JeSITeIbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX MPUHLIUIAX XUMHUYECKOT0 TPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIISATH XapaKTEPHbIE MPU3HAKN MOHATUHN, YCTaHABIMBATh UX
B3alMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NIPH OMMCAHUN HEOPTraHUYECKHUX BEILECTB
Y UX MPEBPALCHU;

c(OPMHPOBAHHOCTh YMEHHSI HCIOJIb30BATH XUMHUECKYIO CHUMBOJMKY JJIi COCTABICHMS
(GopMyJ BeleCTB M YpaBHCHUI XUMHUYECKHUX peakini, cucteMaTndeckyro Homenkiarypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUA OT/EJIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS OMNPEIENIATh BAJEHTHOCTh U CTENEHb OKHUCICHHS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHMSX, BUJ XMMHUYECKOM CBs3U (KOBaJEHTHAas, WOHHAs, MeTajlIMuecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTb YMEHUS O0BACHATH 3aBUCUMOCTb CBOWCTB BEILECTB OT BU/1a XUMHUYECKOM
CBS3M M THIA KPUCTAIUIMYECKOM pEIETKH, OOMEHHBIH W JOHOPHO-aKUENTOPHBIH MeXaHU3MBI
00pa30BaHUs KOBAJICHTHOW CBSI3H;

c(OpMUPOBAHHOCTh YMEHMIl: KilacCU(UUMPOBATh: HEOPraHUYECKUE BeEIlecTBA MO HX
COCTaBY, XMMHUYECKHE pEaKLUUU [0 Pa3IMYHBIM IMpU3HAKaM (YUCIy MU COCTaBYy pearupyrolux
BEIIECTB, TEIUIOBOMY 3(QeKxTy peakuuu, H3MEHEHUIO0 CTEeNeHEeW OKUCICHHS DSJIEMEHTOB,
00paTUMOCTH, Y4YacTUIO KaTalu3aTopa M JpYyrue); CaMOCTOSTENbHO BBIOMpPAaTh OCHOBAaHHUS U
KpUTEPUU 11 KJIacCU(PUKALNN U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OpMHPOBAHHOCTh YMEHHUS PACKpPBIBATh CMBICH neproanyeckoro 3akona J{. . Menzaeneena
U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBbHYIO U POTHOCTUYECKYIO () YHKIIUY;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh IIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XUMHYECKHX D3JIEMEHTOB IEepBOro—4eTBEPTOro rmnepuonos llepumommueckont cucremsr [[.M.
Menzeneesa, UCIIONIBb3Yys MOHITHS «IHEPIETUUYECKUE YPOBHUY, «IHEPTrEeTUUYECKHE MOTYPOBHU», «S-,
p-, d-aTroMHBIE OpOWTANM», «OCHOBHOE W BO30YXIEHHOE JSHEPreTHYECKUE COCTOSHHS aTOMay;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHYECKHMX 3JIEMEHTOB U UX COCTUHEHUH IO
nepuogaM u rpynnam Ilepuoamueckoit cuctemsl Jl. . MenaeneeBa, BaJIeHTHbIE BO3MOMXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHUE CBOWCTBA
BEIIECTB PAa3JIMYHBIX KJIACCOB, IMOATBEPkAATh CYIIECTBOBAHHE T'€HETUYECKOW CBA3M MEXIY
HEOPraHMYECKUMU BEILIECTBAMHU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIMX XUMHUECKUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTH: OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuii MOCPECTBOM COCTAaBJICHUS DJIEKTPOHHOTO OanaHca 3TUX peakiyif; peakiuid MOHHOTO
oOMeHa MyTEéM COCTaBJICHUS UX MOJIHBIX U COKPANIEHHBIX HOHHBIX YPaBHEHHI; peakluii THIPOJIH3a;
peakiuii KomruiekcooOpa3oBaHus (Ha MpUMepe TUAPOKCOKOMILICKCOB IMHKA U ATFOMHUHUS );

c(OpMUPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKIIHii
C y4€TOM HX DHEPreTHYECKHUX XapaKTEPUCTHK, XapaKTep M3MEHEHMsI CKOPOCTH XHMHUYECKOMN
peakuu B 3aBUCUMOCTU OT Pa3IMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMELIECHUS XUMHYECKOIo
paBHOBECHUS 101 BJIUSHUEM BHEIIHUX Bo3nencTBul (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XMMHUYECKHE PEaKIUH, JIEKallle B OCHOBE
MPOMBIIIJICHHOTO TTOYY€HHS CEPHOM KUCIOTHI, aMMHaKa, 00IIMe HayYHbIe TPHHIUIBI XHMUYECKHX
MIPOU3BO/JICTB; 1IETIECO00PA3HOCTh MPUMEHEHHSI HEOPTAHUYECKUX BEIIECTB B MIPOMBIIIIEHHOCTH U B
OBITY C TOUKU 3pEHUSI COOTHOLIEHUS PUCK-T10JIb3a;

c(OpMUPOBAHHOCTH BJIAJICHUSI CHCTEMOI 3HaHW O METOAAaX HAYYHOIrO MO3HAHUS SBJICHUN
PUPOIBI — HAONIO/ICHHE, U3MEPEHUE, MOACITUPOBAHNE, IKCIIEPUMEHT (PEAIbHBI U MBICJICHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUS IPUMEHSITh 3TH 3HAHUS MPHU dKCIIEPUMEHTAIBHOM
UCCJIEJOBAaHUM BEUIECTB U JJIsi OOBSICHEHMS] XMMHUECKUX SIBICHUN, UMEIOIIUX MECTO B IPUPOJIE,
MPAKTUYECKOHN JAEITeTbHOCTH YeJIOBEKa U B MOBCEAHEBHON KHU3HU;

c(hOpMUPOBAHHOCTh YMEHHMS BBISBIISITh B3aUMOCBSI3b XMMHUUYECKHX 3HAHUU C MOHATHUSMHU U
MPEJICTABICHUSIMH JPYTUX €CTeCTBEHHO-HAYUYHBIX MPEIMETOB i 00jiee OCO3HAHHOIO OHUMAaHUS
MaTepUaIbHOrO €JUHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C MCIMOJIB30BAHWEM MOHSTHN «MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE» U «MOJIIpHAsl KOHIIEHTpAIUA»; Macchl BellecTBa WiIK 00bEMa rasa 1o
M3BECTHOMY KOJMYECTBY BeIIECTBa, Macce UMM O0BEMY OIHOTO M3 Y4YaCTBYIOIIMX B PEAKIUU
BEIIECTB; TEMJI0BOro 3¢ dexra peakunu; 3HaY€HUSI BOJOPOAHOIO MOKA3aTeNsl paCTBOPOB KUCIOT U
11e04el ¢ U3BECTHOM CTENEHbIO AUCCOLUAIMM; Macchl (00bEMa, KOJTMUYECTBA BEIIECTBA) MPOAYKTa
peakuuu, €clii OJIHO M3 MCXOAHBIX BEIECTB JAHO B BUJE PacTBOpPa C ONPEAeIEHHOM MaccoBOM
JoJIel pacTBOPEHHOTO BEIIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JOJIH BBIXOJA MPOAYKTa
peakuuu; 00bEMHBIX OTHOILIEHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENFHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKHUN
HKCIIEPUMEHT (IIPOBEJIEHUE DPEaKIMi MOHHOTO OOMEHa, MOJTBEP)KJIEHUE KaYyeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, OMNPEIEIIEHUE CPElbl PaCTBOPOB BEUIECTB C IMOMOIIBIO HMHAWKATOPOB,
U3Y4YE€HHE BIMSHHUS pa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XHMMHMUYECKON peakluu, pelieHue
OKCMIEPUMEHTATIBHBIX 3a7ad 1mo Temam «Metamne» U «Hemeramib») ¢ coOMOIeHHEM TMpPaBUI
0e30MmacHOro 00paleHus ¢ BEIIECTBAMU U JIaOOpaTOpPHBIM 00OpyI0BaHUEM, (DOPMYIHPOBATH LIETh
WCCJICIOBAHMSI, TIPEJCTABNIATh B Pa3NUYHON (popme pe3ynpTaThl dKCIEPUMEHTa, aHAIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHHUH: COONIOAATh MpaBHJa TOJb30BAaHUS XUMHUYECKOW TMOCYIOW W
1abopaTOPHBIM 000PYIOBaHUEM, OOpAIIEHUs C BEMIECTBAMHU B COOTBETCTBUHM C MHCTPYKIHUSIMH TIO
BBITOJIHEHUIO JTAOOPAaTOPHBIX XUMUYECKHUX OMBITOB, SKOJIOIMYECKH 1[€1eCO00pa3HOro MOBEIACHUS B
OBITY U TPYAOBOH JESATENBHOCTH B LIETSX COXPAHEHUSI CBOETO 3/710POBbsI, OKpPY’KaroLel MPUpPOAHOI
Cpelpl U TOCTHKEHUS €€ yCTOMYMBOIO pa3BUTHUS, OCO3HABATH ONACHOCTh TOKCHMYECKOIO JEHCTBUSA
Ha JKMBBIE OPraHU3MBbI OIpe/eIEHHBIX HEOPraHMYeCKUX BEIIECTB, MOHMMAas CMBICT IOKa3aTens
IJIK;

c(hOpMUPOBAHHOCTh yMEHHUH: OCYIIECTBIATHh I€JICHANIPABICHHBIA TIOMCK XUMHUYECKOU
uH(pOpMallMM B pa3MYHbIX HMCTOYHUKAX (Hay4dHass W y4eOHO-Hay4dHas JHTEparypa, CpeicTBa
MaccoBoi uH(popmanuu, WHTepHET u Jpyrue), KPUTUYECKH AaHATU3UPOBATh XHUMHUYECKYIO
uHpopmanuio, rnepepadbaTeiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBHHM C IMOCTaBJICHHOW y4eOHOU
3a7a4en.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coeauHeHu A. M 8 bubmorexa LHOK
' P P 8 e https://m.eds00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
99 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edso0o.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOJOPOAOB 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
1 . D 11 1
3 Criupret. dexon https://m.edso00.ru/d69df650
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KapOonunbHble coeAMHEHUS: ambIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
5.1 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaunmMmenoBanue pa3iejioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CHI():TelxI/l[a XUMHUYECKHUX 9 bubmiorexa HOK
' pHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 Meraibt 23 1 2 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pasznen 3. Xumus u :Ku3HbL
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
IIPE/ICTABIICHHUE O 1 bubmorexa LHOK
p https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHuYEeCKUX
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
nepoJa (OCHOBHOE U
}137236p IléfIHOG COCTOSTHUS) 1 bubmorera [JOK
K ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToma yriepoja
XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3oBaHUs 1 bubmorexa LHOK
. P https://m.eds00.ru/8d39f5c8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 bubmmorexa [TOK
p ' https://m.eds00.ru/9e595ch8
M. bytneposa
Buasl uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuorexa [IOK
DneKkTpoHHbIE 2P HEKTH B https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX



https://m.edsoo.ru/3686e6f5
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COEIUHEHUI

IIpencrapienue o
KJIacCU(UKALIUU U

6 CUCTeMaTHYEeCKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnunoreka [HOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa

3 Cuctemaru3zanus 1 00001ICHUE bu6mmoreka [IOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnorexa [HOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DU3NYECKUe U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxnenue ajakaHosB B

11 npupoe. CriocoOs! mosyueHus bubmmorexa [JOK

https://m.eds00.ru/259b0a5b
Y IPUMEHEHHUE ATKaHOB
[uknoankansl: o0IIast
dbopMyna, HOMEHKIATypa

12 U30MepHUst, 0COOEHHOCTH bubnuorexa [IOK
CTPOCHUSA U XUMUYECKUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHNE

13 Pemenue pacuéTHbBIX 337249 Ha bubnmorexa [IOK

https://m.edsoo.ru/bf84d8eb
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OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOAAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmras ¢popmyina,
HOMEHKJIaTypa, JIEKTPOHHOE U

bubmuorexa [JOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHast U IC-
TpaHC-U30MEPHsI ATKCHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa LOK
P https://m.eds00.ru/21069ccd
MapkOBHHKOBa
16 CniocoOsI noTydeHus u bubnuorexa [JOK
IIPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padbora Ne 1 o
17 teMme "[lonydyenue sTuiieHa u bubmmorexa LIOK
i . https://m.edsoo.ru/0941eed8
M3Y4YEHHE €ro CBOMCTB
Pemenne pacuéTHbIX 3a1a4 Ha
18 oTpeIeTICHUE MOJICKYJISIPHOM bubnmoreka [JOK
(bOopMyITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEleCTBa
ATKaaueHbl: CONpsHKEHHBIE,
W30JIMPOBAHHBIE,
bubmuorexa [JOK
19 KyMYJUPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a
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XuUMHUUYECKue CBOMCTBA bubmuoreka [JOK

20 "

CONPSIKEHHBIX TUCHOB https://m.edsoo.ru/e561253d

91 CriocoOsblI MoTy4eHus u bubnunoreka [HOK
MIPUMEHEHNE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popMmya,

22 HOMeHK(JEaIT) ya AJIEKTPOHHOE U bubmorexa HOK

Pa, P https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3MYECKHE CBOMCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB bubmmorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIC peakinu Ha bubnnoreka [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl nostyyeHust u bubnnorexa [HOK
IIPUMEHEHNE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl mo

26 ABHEHHMIO XUMHUYECKOM bubmorexa HOK
yp https://m.edso00.ru/5db8e526
peakuu

97 CucremaTu3anus u 0000IIeHHE
3HaHUM MO TeEME
ApeHbI: TOMOJIOTUYECKUH P,
oOmas popmyna,

78 HOMEHKJIaTypa. JJIEKTPOHHOE U bubnuorexa [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOJTyO0J1a,
ux (pusmyeckue cBONCTBa

29 XUMHYECKUE CBOICTBA apEHOB: bubnmnorexa [JOK

pCaKknuu 3aMCIICHUS

https://m.edsoo.ru/a44alaed
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XUMHUYECKUE CBOWCTBA apPEHOB:

30 €aKLHU IPUCOSTUHEHUS bubmmorexa LIOK
peartitt b A ’ https://m.edsoo.ru/ad4alae4
OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCo0EHHOCTH XUMUYECKUX bubnuorexa [JOK
CBOMCTB CTHpPOJIA https://m.eds00.ru/d5018a54
Pemenne pacuéTHbIX 3a7a4 Ha
onpeaeeHue MOJIEKYJIIPHOU bubnunoreka [HOK

32
(GopMyITBI OPraHUIECKOTO https://m.edso0.ru/53461a2c
BELIECTBA

33 CriocoObl nostyyeHust u bubnnorexa [HOK
MIPUMEHEHNE apEHOB https://m.edso0.ru/6f717d09
I'enernueckas cBsI3b MEXKIY

34 Pa3IMYHBIMH KJIacCaMu
YIIIEBOIOPOIOB
Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKIUM.

35
Cucremarusanus 1 00001eHne
3HAHUMU 110 TeME

36 [Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

37 KaMeHHBII yronb 1 MpogyKThI bubnnoreka [JOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
Hedtp 1 ciocobs! eé

38 nepepabotku. [Ipumenenue bubmmorexa [OK

pep P https://m.edso00.ru/21f9de78

IPOAYKTOB NEpepadoTKU HEPTH
['eHeTHueCcKas CBSI3b MEXKITY

39 Pa3TUYHBIMH KJTacCaMu

YTJIEBOAOPOIOB
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l'anorenonponsBoHbIE
YIJIEBOIOPOAOB: ANEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
JleWicTBue 11e04uei Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue
JUTAIOTCHAIIKAHOB C MarHUEM U
IIUHKOM
CucremaTtu3anus 1 0000IICHIE
42 3HAHUM O pa3aen bubmorexa HOK
" P " Y https://m.edso00.ru/20e89f22
YTIeBo0pOABI
43 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"VYrineBonopoasr" https://m.eds00.ru/95c9e298
[IpenenbHBIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHH Psif,
obmas popmyia, cTpoeHHe
44 MOJIEK ?1) Enge I/Iﬂp bubmorexa LOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJaccupukanus, Gpuznyeckue
CBOICTRBA
XuMHYECKHE CBONCTBA
45 MpeIeIbHBIX OJTHOATOMHBIX bubmorexa LIOK
pelt A https://m.edsoo.ru/26ee34fe
CITUPTOB
Crioco0bI nostyueHust u
46 MIPUMEHEHNE OJTHOATOMHBIX bubmorexa LOK
P https://m.eds00.ru/484100000000000
CITUPTOB
47 [IpocTeie a¢upsr: bubnnorexa [JOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2
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O0COOCHHOCTH (PU3UYECKUX U
XUMHYECKHX CBOUCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48
¢du3nUecKkre 1 XUMHYECKHUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOblI noy4eHus u

49 NPUMEHEHHE MHOTOaTOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIHPTOB
@DeHOo: CTPOCHHUE MOJICKYJIBI,
50 (bu3UYEeCKHe CBOMCTBA bubmorexa HOK
' https://m.edsoo.ru/2ce726f8
TokcudHOCTH eHomna
bubmuoreka [JOK
51 X i
MMIECKHE CBOHCTBA (eHona https://m.edso0.ru/037ca5f9

59 CriocoObI nostyueHust u bubnnoreka [JOK
nprUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[Tpaktrueckas padota Ne 2.

53 Pemenne skcnepuMeHTATBHBIX bubnnoreka [JOK
3a1a4 1o teme "CrupTsl U https://m.edsoo.ru/fdOced09
benonsr"

54 Cucremarusanus 1 00001eHne bu6mmoreka [JOK
3HAHWM 110 TeEME https://m.eds00.ru/1810ch9b
AJbIerupl ¥ KETOHBI:
3IIEKTPOHHOE CTPOEHUE

55 KapOOHUJIBHOM TPYIIIIbI; bubnuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyra, u3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3HUYEeCKHEe CBONCTBA; pEaKINU bubmmorexa [JOK
> Peart https://m.eds00.ru/c887425¢
MIPUCOCTUHCHHS
Peakiiyu okucineHus u
57 Ka4eCTBEHHBIC PEAKIIUH bubmorexa [IOK
p https://m.edsoo.ru/a393baa9
aJIbJICTHJIOB U KETOHOB
58 Cnoco0sbI oTy4eHUS bubnunoreka [HOK
albIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICIbHBIC
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [JOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYIT
W3omepust 1 HOMEHKIATypa
60 KapOOHOBBIX KHCIIOT, UX bubmorexa [JOK
p o https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XuMHYECKHue CBONCTBA
61 MPEACIBbHBIX OJJHOOCHOBHBIX bubmorexa HOK
pel https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCcoOEeHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCIJIOTHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OCco0CHHOCTH CBOMCTB:
HETPEeICTbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 JTMKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BHICIINX
KapOOHOBBIX KHUCIIOT

https://m.edso00.ru/83a08773
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[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

o4 KapOOHOBBIX KUCIIOT https://m.edso00.ru/0d162d9d
CriocoObI nostyueHust u

65 npUMeHeHne KapOOHOBBIX bubmmorexa LIOK

https://m.eds00.ru/7¢065¢9d

KHUCJIOT
CnoxHbie dpupHI:
TOMOJIOTUYECKHH psiJl, oO1as bubnunoreka [HOK

66
dbopMmyia, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
cBoicTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 11O
YPaBHEHUIO XUMUYECKOU

68 peaKIny, Ha OnpeIeeHre
MOJIEKYIISIPHOM (OPMYIIBI
OpPraHUYECKOI0 BeIlleCTBa
[IpakTuueckas padbora Ne 3.

69 Peienne skciepuMeHTAIBHBIX bubnnoreka [JOK
3anad no Teme "KapOoHOBbBIE https://m.edso00.ru/486671fb
KucnoThl. CrioxxHble H3GUpHI"
JKupsl: ctpoenue, pusndyeckue

70 u XI/II)MI/III:(I:)KI/IG CB’O(I\/'il)CTBa bubmorexa LHOK

https://m.edso00.ru/al19c5b98

(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTATKH bubnmnoreka [JOK
HETPEIENbHBIX KUPHBIX https://m.edso00.ru/b0331922
KUCHoT. JKupsl B IpUpoie

72 Mpia KaK cOJIM BBICILIUX bubmmorexa LIOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morolee nercrtsue. [lousatue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHUCJIOPOJCOACPKAIINX https://m.edso0.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKui

75 CucremaTtu3anus u 00o0IIeHNne bubnnoreka [JOK
3HAHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepuCcTUKa

76 YIJIEBOJIOB U Kiaccupukaus bu6mmorexa [IOK
yIIeBOJIOB (MOHO-, - U https://m.edso0o.ru/7a9693al
MOJIMCaXapHUIbl)

Momnocaxapupsl: puznyecKkue
77 CBOMCTBA U HaXO0XKICHHUE B bubmmorera [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
78 SHAYCHIE B bu6mmorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
Jucaxapunbl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE JUCAXapHJIOB

80 [Tonucaxapuasl: crpoeHue bubnuorexa [IOK

MaKpoOMOJIeKy, (PU3NIeCcKre U

https://m.edso0.ru/72a04508
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XHUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenne pacueTHbIX 3a7a4 Ha
82 onpeAesieHue JOJIM BbIX0/1a bubnnoreka [HOK
MPOAYKTA PEaKIuu OT https://m.edsoo.ru/7fde4 7ef
TEOPETUIECKH BO3MOXKHOTO
CucremaTtu3zanus u 00o0IIeHNne bubnuorexa [JOK
83 .
3HaHUU MO pazzeny https://m.edsoo.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnopoaconepxaue bubamorexa LOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AMUHBL: K1accudukarms,
CTPOEHHE MOJIEKYII, 00IIIast
85 @T(f) MyJia I/I3OM€yI/I$I bubmmorexa [JOK
pMYIIa, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBA
86 XuMudeckue CBONCTBa bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOCHUE aHUIIMHA,
87 0COOCHHOCTH XUMHUYECKUX bubmmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHMITUHA
Crioco6bI nostyueHust u
88 nprUMEeHEeHHe anupaTUIeCKIX bubmmorexa LIOK
p https://m.edso0o.ru/eal38763
aMUHOB
89 AMHWHOKHUCIIOTHI: HOMEHKJIATypa bubmuotexa [JOK

U u3omepus, GpuznyecKkue

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOEeNbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

90 OHOJIOrMYECKOE 3HAUCHUE bubmorexa [IOK
https://m.edsoo.ru/77df705a
amMuHOKHCIIOT. CHHTE3 U
TUAPOIIU3 TIETITHIOB
01 benku kak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPHI OEITKOB https://m.edso0.ru/429e9899
bubmuorexa [JOK
92 XuMudeckue CBOMCTBA OCIIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepikaime
TeTePOIMKITHYECKIE
93 coeaunenus. HykienHoBsie bubmorexa [JOK
s A https://m.edsoo.ru/521d1431
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosiornueckas poib
[TpakTuyeckas padora Ne 4.
Pemenue sxcriepuMeHTaTLHBIX
94 284 110 TeMe bu6mmoreka [JOK
" ¢ https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYecKHue coequHeHns"
[TpakTuueckas pabora Ne 5.
95 Pemenne skcnepruMeHTATBHBIX bubnmoreka [JOK
3a7ad4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYEeCKHX COCTUHEHUN"
KonTpomnpHas pabota mo Teme
96 "A3oTcoaepikaiiye bubmorexa OK
Aepaall " https://m.edsoo.ru/ce561bc7
OpTaHWYECKUE COCTUHCHUS
97 OCHOBHBbIE TOHATHSI XUMHUH bubnmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIBI UX
CHHTE3a —II0JINMEpHU3aIis U
MOJIMKOHIEHCALIUS

https://m.edsoo.ru/7aa63ebd

ITnactmaccel. YTunusanusa u

bubmuoreka [JOK

%8 nepepaboTKa I1acTuKa 1 https://m.edso00.ru/82242e0f
DJ1acTOMEpbI: HATypaJIbHbBIN

99 CHHTETHUYECKUE KayTyKH. 1 bubmmorexa LIOK

https://m.eds00.ru/246103ec
Pe3nna
Bonokna: HatypanbHble,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cuHteTnyeckue. [Tonumepst https://m.eds00.ru/5963a601
CHEIMaJIbHOTO Ha3HAUYEHUs
[TpakTuueckas pabota No 6.

101 Pemenne skciepuMeHTalIbHBIX 1 bubnuoreka [IOK
3aga4 no teMe "Pacrio3naBanue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O06o0011eHNEe U cUCTeMaTU3aIHs

102 U3Y4YEHHOI'0 MaTepuala 1o TemMe 1 bubnnoreka [JOK
"BBICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coequHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [{OK
Xumuyeckui anemMent. M30Tomsl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6mmotreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XuMHIECKUX 1 bu6nunorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(PUTYpAIIUK aTOMOB
5 3neM:§TOB B OCHO]?I)-IOI\ZII)/I 1 bubmorexa LOK
i https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1 bubnnorexa [JOK
DNeKTPOOTPUIIATETEHOCTh https://m.edso0o.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuoanueckas cucTeMa XMMHUYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBsI3b C 1 bubnnorexa [JOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEHN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
3 XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VMU IIPOCTBIX U CJIIOKHBIX BEIIECTB 10
rpyIIaM 1 epuoiam

https://m.edso0.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunoreka LIOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumnudeckou cBsi3u. MexaHu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOoeKyIIpHbIE B3aUMOICHCTBUS
BanenTHOCTb U BaJIeHTHBIE

11 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nunorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66b12a
BemectBa MosekyasipHOro 1

13 HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl bubmmoreka [JOK
KPUCTAIIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune 0 KOIIOUIHBIX bubnmorexa IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctunHBIE pacTBOPHI: HACKIIIIEHHBIE 1

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa LIOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatet

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOPOB https://m.edso00.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

nn

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLeHTpauus"

https://m.edsoo0.ru/785e0ab4
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18 Knaccudukanus 1 HOMEHKIATypa Bu6muotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/bf9e108d
Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK

19
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbHas pabora no remam
"Ctpoenue aroma. [leproanueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka HOK

20
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.

Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUeCKUX peakiui
B HEOPTaHMYECKOH M OpraHu4ecKon

21 XUMHUU. 3aKOH COXPAHEHUS MACChI bubnnorexa [JOK
BEILIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHX PEAKIIHIX
TemnnoBbie 3G HEKTh XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubnmorexa [JOK
P PP https://m.edsoo.ru/d1db86da
YpaBHEHHS
Brruncnenus no ypaBHeHUSIM

23 XUMHUYECKHUX PeaKIUui U bubnmorexa [JOK

P https://m.edso00.ru/87b13954
TEPMOXUMHUYECCKUM YPABHCHHSIM
CKopocTh XMMHUYECKOH peakuuu, e€
24 3aBHCUMOCTH OT Pa3IHuHbIX (PaKTOPOB.
Karanu3 u kaTanuzatopsl
25 ['oMOTeHHBIE U TeTepOTEeHHBIE PEAKITHH
26 IIpakTuyeckas padora Ne 1 o teme bubmuoteka [IOK

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha

https://m.edsoo.ru/l1facaldl
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CKOPOCTb XUMHUYECKON peakiuun"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bub6nmoreka [IOK

27
XHUMHYECKOE PaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX (GaKTOpPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DIEKTPOIMTHYECKAs JUCCOLMALIMS.
29 CI/IHLEI),Ie U clabble BJI'IIGKT (I)IJII/I:H bubmorexa HOK
P ' https://m.edsoo.ru/5f766bdf
CreneHb IUCCOLMAIAN
Honnoe npoussenenne Boasl. Cpena
30 BOJIHBIX .’ECTBO :B Boo Ho HI:II;I " bubmotexa [JOK
A P POB. BONOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIIKE B pacTBOPax bubmorexa HOK
P HI P p https://m.edso0.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XUMHYeCKHe peakiii B pacTBOpax bubmorexa [JOK
P 1 P P https://m.edso00.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIIMTEIIbHO-BOCCTAaHOBUTEIIbHBIC
33 eakuuu. BaxkHeie OKUCINTEIN U bubmorexa [OK
DEATHIH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
HWOHHOTO) OanaHca https://m.edso00.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenne 3aga4 pa3IMIHBIX TUIIOB bubmorexa [JOK
A& https://m.edso0.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

CucreMaru3anus u 0000IIeHHE 3HAHUI bu6nunorexa LIOK

38 n n
1o TeMe "XUMUYECKUe peakiuu https://m.edsoo.ru/c161eb85
KonrponsHas pabora o teme bubnuoreka [JOK

39 n n

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
[TonoxkeHre HEMETAJIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
40 snementoB /1. 1. Menpeneena u Bubmiorexa OK
T https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
du3nyecKkue CBOMCTBA HEMETAJIJIOB
AnoTponus HEMETaIOB (Ha IpUMEpe
41 KHCJIOpoJ1a, cepbl, hocdopa u bubmorexa HOK
poAa, CCepEL, P https://m.edsoo.ru/ef92c91c
yriiepoa)

42 Bogopona: nonyuenue, pusndeckue u bubnunoreka LIOK
XUMUYECKHE CBOMCTBA. ['mapuabl https://m.edsoo.ru/0aa8f613
["aymoreHsl: HAXOXKICHHUE B IPUPOJIC,

43 CTIIOCOOBI OTYYCHUs, PU3NIECKUE H brbmmorexa [TOK

yi L https://m.edsoo.ru/4e223795
XHMHYECKHE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCJIOPOJICOACPKAIINE COSTUHCHHS bubmorexa HOK
pocoLepHall s https://m.edso0.ru/6b3255e6
raJor¢HOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS

45 CHIOCOOBI TOTYYEHHS TATIOTCHOB. bubmmoreka [JOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.ru/6971aca4
COeIMHEHU
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeEME

"["anoreus!"”

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYUCHHS,

bubnunoreka LIOK

47
(hU3UYECKre U XMMHUYECKHUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHune kuciIopoaa U 030Ha

bubnunoreka LIOK
48 OKCHUIbI ¥ IEPOKCHIBI
a POKCHA https://m.eds00.ru/5c8816a0
49 Pemenue 3aga4 pa3IuyHbIX TUIIOB bubmorexa HOK
A& https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0XKJICHHUE B IIPUPOJC,
50 CH(I))CO6BI MOJTYYCHUS (;I/ISII)/IIICCKI/IG u bubmmorexa [JOK
yi o https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBogopo, CyIbOHUIbI
POBOZOPOA, CYbpHA https://m.edso0.ru/7c875999
Kucnopoacoaepsxaiiue coequHECHHS
52 cepol gCOGGHHIz)CTI/I CBOMCTB CEpHOM bubmorexa LOK
Pl P https://m.edso00.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME bubnmorexa IOK

" P . g https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOyueHus, Pu3nyeckue u bubnmnorexa [JOK
XHMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopocoaepkaniiue coeTMHCHUS

55 azora F())co6eHII{)OCTI/I CBOWCTB a30THOM bubmorexa HOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A30THBIE Y100peHHS

https://m.edso0.ru/129f5059
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docdop: HaXOKAECHUE B IPUPO/IE,
CrocoObI MoJydeHus, pu3nyeckue u

bubnunoreka LIOK

57
XuMH4ecKkue cBorictBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcuasl dpocdopa,

58 docdo c((l)) e(bxcz ue Kucinotel. Comnu bubmmorexa [JOK

peoACpaall ' https://m.eds00.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenne pocdopa u ero bubnuorexa [IOK
coenuHeHuil. @ochopHbie yIoOpeHUs https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edso00.ru/8175ac3f
"A3zot u pochop u ux coeuHeHU"
VYrneposa: HaxoXJIeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(UKAIINY; bubmmoreka [JOK
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBRA, https://m.edsoo.ru/1eb19f9%e
MIPUMEHEHNE
Oxcup yriaepoaa(ll), oxcu

62 ne J:)y;(l\s) . (OJ'I)BHaSI Kf/[ICJ'IOTa ueé brbmmorexa [TOK
YHICPOA Yt https://m.edsoo.ru/dba58adf
conu

63 Pemenwie 3a1a4 pa3TuIHBIX THIIOB bubmorexa LOK

At p https://m.eds00.ru/6029b609
KpemHunii: Hax0XaeHUE B IIPUPOJL,
64 cfoco6m 0TI elfm (1)1/131/1r1:ecr:)1<:11e " Bubmmorexa [IOK
i L https://m.eds00.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemuausi(1V), kpemanesas bubmmoreka [JOK
KHACIOTa, CUITUKATHI https://m.edsoo0.ru/3170e7b1
bu6nunorexa LIOK
[IpuMeHeHne KpeMHUS U €T
66 https://m.edso0.ru/393cdac0

coeguHeHnil. CTEKI0, €ro moJIydeHue,

https://m.edso0.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa LHOK
ladp https:/m.eds00.ru/b624£801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
o teMe "Hemeramiasr" https://m.edsoo.ru/6e864db5
69 KontposbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnber" https://m.edsoo.ru/d0484c76
70 AHanus pe3ynbTaToB KOHTPOJIbHOMN Bbu6moteka [JOK
paboThI, KOPPEKITUS OIMNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproauaeckoii cucTeMe XMMHYSCKHUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
) P https://m.edso0.ru/9839c16c¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpuMeHeHne METAIIOB B bubnnorexa [JOK
- 1P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pertenuie 3agau pa3iIn4HbIX THIIOB Bubmiorexa OK
atp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN P HAIPSOKEHUH
75 MeTaJIJII)OB O61mue cnoiolgm H(I))n €HUS bubmorexa TIOK
- oot yi https://m.eds00.ru/94eb377a
METAIUIOB
OO6mras xapakreprucTuka MmetayuioB |A-
76 rpynumsl [lepruogudeckoi cucTemMsl bu6muoreka [JOK

XMMHYECKHUX d1eMeHTOB. Hatpuit u
Kaluii: mony4yeHue, (pusndeckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IPHUMCHCHUC
IIPOCTHIX BEIICCTB U UX COCI[I/IHGHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl [leppoaudyeckoi cucTeMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

bubnunoreka LIOK

77
KaJIBIIUI: TIOMy4YeHue, GU3nIecKue u https://m.edso0.ru/7c3e49c0
XMMHUYECKHUE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuoreka [IOK
YCTpaHECHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nony4yenue, GusndeckKue u bubnuorexa [IOK
XMMHUYECKHUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUJPOKCHU]IA aJTFOMUHUS, bubnunoreka LIOK
TUAPOKCOKOMIUIEKCHI aJTFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3amay pa3nuvHBIX TUIIOB
ITpakTruyeckas pabora Ne 7. Pemenue

82 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmmorexa [TOK
" P 8 " https://m.edso00.ru/27a4af43

Mertasibl TJIaBHBIX TTOATPYIII

OO01mas xapakTepucTUKa METaIOB

83 no6ouHbIX noarpymn (b-rpymm) bubnuorexa [IOK
IIepnonnueckol CUCTEMbI XMMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckrue 1 XMMUUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmorexa [TOK

P ’ https://m.edso0.ru/9911bef3

MIPUMEHEHHE

85 Baxwuerime coeTMHEHUs Maprasiia. but6mmoreka [IOK
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IlepmaHranar xanus, €ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKelnesa u ero coequHenuit. [lomydenue bubmmorexa [IOK
A ’ i https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIIABOB JKelie3a
du3nYecKre U XMMUYECKUE CBOMCTBA
87 MeIU U €€ COCTMHECHUM, NX bubmorexa LOK
A A ’ https://m.edso00.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XUMHUYECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHEHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uapoKCOKOMIUIEKChI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCIIEPUMEHTANLHBIX 3a7a4 10 TeMe bubmorexa LIOK
p a https://m.edsoo.ru/a6e352ea
"Mertasiel TOOOYHBIX oArpymm"
90 Pemenue 3aga4 pa3aMyHbBIX TUTIOB bubmorexa LOK
s p https://m.edsoo.ru/a8h83d83
O06001IeHne U CUCTEMaTU3AIIHS
91 M3yYEHHOT0 MaTepHalia 1o Teme brbmmorexa [TOK
" Y " P https://m.edso00.ru/e91fe975
Metanst
92 KonTponbhas pabota no teme bubmuoreka [IOK
"Meramns" https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuoreka [JOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYUBOIO Pa3BUTHUS YEJIOBEYECTBA. bu6muoreka [JOK

Ilonstue o HAaYYHBIX MCTOHAX
HUCCICa10BaHUsA BCIICCTB

https://m.edso0.ru/080fe1f0
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HaquHe IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bubnunoreka LIOK

95 1
[TpombInIEHHBIE CITIOCOOBI TTOTYYCHUS https://m.edsoo.ru/2e45a44f
BaKHEHIIINX BEIIECTB
XUMHUYECKOE 3arpsAI3HEHUE
96 0K aroIel cpeanl U €ro 1 buGnuorexa [IOK
Py P https://m.eds00.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumus iy, Poas xumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne u napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas XxuMus https://m.edsoo.ru/da42d5a9
XuMHs B CTpOUTENbCTBE. BaskHelmue
100 CTPOUTEIBHBIE U KOHC HOHHBIE 1 bubnnorexa [JOK
p TPyKI https://m.edso0.ru/61e69003
MaTepHuabl
XHUMHS B CETLCKOM XO3SHMCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbBIE 1 bubnmorexa [JOK
p p https://m.edsoo.ru/fd39587d
ynoOpeHust
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubmmoteka IIOK
o TeMe https://m.edso0.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.W. u np.; mox penaxuueii Jlyauna B.B. O6miectBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEPHOE OOIIIECTBO
«3narensctBO «lIpocBemienue»

* Xumus; yrioyonenHoe ooyuenue, 11 kmacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O6mectBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00IIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET
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