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MNOACHUTEJIBHAS 3AIINCKA

Paboyas mporpamMMa o XMMUH Ha YpOBHE cpelHero oomiero o0pa3oBaHus pazpadoTaHa Ha
ocHoBe @DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpebOBaHUM K pe3ylibTaTaM 0CBOeHHU (eepanbHOi 00pa30BaTeIbHON MPOTrpaMMbl
cpennero  obmiero  oOpazoBaHus(POIl  COO), mnpencraBiaeHHbIX B DenepalbHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHoro mpenMera «XuMHS» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoir deneparum,
peaM3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MoJIokeHUuN «CTpateruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XumHusi Ha ypoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro obpa3zoBanusi ywammxcsi 10-11 xmaccoB. WM3yuenue mnpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0 U OOLIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOIMMYIO JUIS a/IalTalluy X K OBICTPO MEHSIONIMMCS yCIOBHSAM KU3HU B COITUYME, a TAKKE
JUTSL TIPOJIOJDKEHUST O0y4YeHUsl B OpraHu3alusax MmpodeccuoHanbHOr0 00pa3oBaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCLUTLIHNH.

B mnporpamMMe mo XMMUM Ha3zHaueHHE TpeaMeTa «XUMHUS» TOIy4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKUA BBIMTYCKHUKOB. CBUAECTETHLCTBOM TOMY SIBISIIOTCS CIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOIi 110 XUMHH (QYHKIIHH:

¢ uHPOPMANMOHHO-METOIMYECKas, peaNn3anrs KOTOpPOH oOecreynBaeT MOMyYeHHe
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHWHU, oOIIell cTpaTternu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS O00YYarOIIUXCS CPENICTBAMH ITPEIMETa, U3yd4aeMOoTro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpas  TpeAaycMaTpuBaeT  OIpeesieHHe:
OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
Marepuaia, KOJUYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTEePHUCTHK; IOAXOJO0B K
(GOpPMHPOBAHUIO COJEPKATEITHHONH OCHOBBI KOHTPOJISI M OIICHKH 00pa30BaTEIbHBIX
JOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrectauuu B (opMe €IUHOTO
roCyJJapCTBEHHOT'O 3K3aMeHa 110 XUMUH.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

e yCTaHAaBJIMBaeT MHBAPHUAHTHOE MPEIMETHOE CO/ICPIKaHUe, 00sM3aTeNbHOE TS N3yUSHHS
B paMKax OTHENbHBIX  Mpoduied, TMpeaycMaTpUBaeT  paclpelelieHue U
CTPYKTYPHPOBAaHHE €0 IO KJIACCaM, OCHOBHBIM COIEP)KATEIbHBIM JIMHUSM/pa3iesiaMm
Kypca;

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMEeHH, peKOMEHIyeMOro /ISl U3Y4YeHUs
OTJICNIBHBIX TEM,

e [peularaeT NpUMEpPHYIO MOCIE0BATEILHOCTh U3yUeHHs y4eOHOro MaTepualia ¢ y4éTom
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX 1 MEXKIIPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 HMHTEpIpEeTaluIo Iefeil W 3ahad H3ydyeHHus IpeaMeTa Ha
yriIyOnE€HHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX NPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABaTEIbHBIX JEHCTBUI OOYyYarolerocss IO OCBOEHHUIO COJCpPKAHUSA
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMMeE 10 XMMHH IIPELyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00y4yeHueM XMMUHU Ha YPOBHE OCHOBHOTO 00I11ero 00pa3zoBaHus. 3a MpeJiellaMu YCTaHOBJIEHHON
IPOrpaMMOi 1o XUMHM 00s3aTeNbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH colepKaHus yueOHOro
npeaMera «XUMHsD 0CTa€Tcsi BO3MOKHOCTh BbIOOpa €ro BapuaTUBHOM COCTAaBIISAIOLIEH, KOTOpast
JIOJKHA OMPEIEIISATHCS B COOTBETCTBUM C HAIIPABICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B coorBerctBuu ¢ koHuentyaibHbIMH TOJOXeHUAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriy0a&€HHOTO ypoBHEH B cucTeme auddepeHIInpOBaHHOTO 00yUYeHUS Ha
YPOBHE Cpe/iHero o0miero o0pa3oBaHust XUMUS Ha YPOBHE YIIyOJIEHHOTO U3Y4YEHUs HAIPaBJICH Ha
pean3annio MPEEMCTBEHHOCTH C MOCJIEAYIOIMM 3TANOM MOJIYYEHUS XUMUYECKOT0 00pa30BaHus
B paMKax M3y4YeHMsI CHEeLHaIbHBIX €CTECTBEHHO-HAYUHbIX U XUMHUECKUX JUCLUIUIMH B By3aX U
OpraHu3alysaX CpeAHero NpoQeccuoHaIbHOro oopa3zoBaHus. B 3Toii cBA3M M3yueHHe IpeaMera
«XUMUS» OPUSHTUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE M YIITyOJICHUE TEOPETUYECKON H
NPAaKTUYECKOH MOJATOTOBKH OOYYaOUIMXCS, BBIOPABIIMX OINpPENeNIEHHBIA Mpodmib o0ydeHus, B
TOM 4YHCI€ C TEpPCHEeKTUBON IOCIEAYIOUIero IOJyuYeHHs XUMHUYECKOro oOpa3oBaHUs B
opraHuzanusax npodeccuoHanbHOro oopasosanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO x mIaHHpyeMBIM pe3yJbTaTaM OCBOCHUS (enepalbHOH 00pa30BaTEeNbHONW MPOrpaMMbI
cpeanero oOmiero oOpa3oBaHMs H3yYEHHE IpenMeTa «XUMHS» OPHEHTUPOBAHO TaKXkKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COLIMATIBHOIO Pa3BUTHs 00ydaroluxcs, Ha (OpMUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMOHAIN3alUU y4eOHOro Tpyda U 0OO0OIIEHHBIX
CIIOCOOOB JEATENBHOCTH, UMEIOUINX MEXINCHUIUIMHAPHBINA, HAAIIPEAMETHBIN XapakTep.

CocraBmsitomiuMH  1ipeMeTa «XUMHUS» Ha YPOBHE YINIyOJEHHOTO WM3y4YEHHS SBISIOTCS
yriayonénnsle Kypebl — «Opranudeckas XxuMus» u «OOmas 1 HeopraHudeckas xumus». Ilpu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COJIEp:KaHUs 3THX KYpCOB B
porpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yrayOaEHHOTO ypOBHEH U3yUeHUs MpeaMeTa.

OcHoBy cozaepkaHusi KypcoB «Opranundeckas xumusi» U «OOmas u HeopraHuyeckas
XUMHS» COCTABISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeel€HHOE TEOpPETHUECKOe
JOTIONIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJbIIMHA  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Yy4eHHUs MpeaMeTa obecreueHa
BO3MOXKHOCTh 3HAYUTEIBHOIO YyBEIMUYEHUs 00bEMa 3HAHUH O XMMHUYECKMX DJEMEHTaxX U
CBOICTBaX UX COEIMHEHUN Ha OCHOBE PACIIUPEHUS U yriyOJeHHs MpeACTaBI€HUN O CTPOECHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTpPUBAEMBbIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHue nepuoguieckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0a3upyercsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABIECHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b 0OBACHSAETCS C
TOUYKH 3pEHUS SJHEPTeTUUECKUX U3MEHEHUH Mpu e€ 00pa30BaHUM U pa3pyIlIEHUH, a TAKKeE C TOUKU
3peHHst MeXxaHU3MOoB e€ oOpa3oBaHus. M3yueHue TUIIOB peakuuii JONOIHsIEeTCs (POPMUPOBAHHEM
IpeCTaBICHUN 00 3IMEKTPOXMMUYECKHX IPOLECcax U BJIEKTPOJIM3€ pacIIaBOB U PacTBOPOB
BellecTB. B Kypce opraHuyeckoil XMMHMHU TPU PACCMOTPEHUU PEAKIUOHHON CIOCOOHOCTH
COeIMHEHUN yJensercs oco0oe BHUMaHHE BOIpPocaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaAKIHil.

Ocoboe 3HaYeHne UMeEeT TO, YTO Ha COJepKAHHWE KYPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
U3y4YEHUs AJIs KJIACCOB OIpeIeIEHHOr0 Mpoduiist (M1IaBHBIM 00pa30oM Ha UX CTPYKTYPY U XapakTep



JOTIOTHEHUH K 0011el cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSIHUE CMEKHbBIE MTPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEIMETa ISl KIACCOB XMMUKO-(PU3NIECKOTO MPpodust 60bIIoe
3HaYeHue OyAyT HMMETh 3JIeMEHTHl y4eOHOro marepuana mo obmeil xumuu. llpu u3yuyenun
npeaMeTa B JaHHOM cliydae akIeHT OyJeT ceflaH Ha OOIIHOCTh METO/0B MO3HAHUS, OOIIHOCTh
3aKOHOB M TEOpUH B XUMHUH U B PU3UKE: aTOMHO-MOJIEKYJIApHas Teopus (MOJIEKyJIIpHas TeOpUs B
¢u3uKe), 3aKOHBI COXPAHEHUS MacChl M JHEPrUH, 3aKOHBI TEPMOAMHAMHKH, DSJIEKTPOJIU3a,
NPEJICTAaBICHUS O CTPOCHUH BEILECTB U JAPYTOE.

B 10 e Bpems B coaep:kaHuU MpeaIMeTa Ui KJIacCOB XUMHUKO-OMOIOTrHYecKOro nmpoduis
00N yAENbHBIN Bec OyleT MMETh OpraHuueckas Xumus. B 3ToM ciyuae mpefocTaBisieTcs
BO3MOXHOCTB J1J1s1 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHu3alny KJISTKH KaK
OMOJIOTHYECKOH CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K IPHUMEPY, TaKue CTPYKTYpHBIE
KOMIIOHEHTBI, KaK JMMUJbL, OEJKU, YIIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. [lpu stom
3HAHUS O COCTAaBE M CBOWCTBAxX NpEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
CITy’KaT OCHOBOM JUIS M3yYEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHIIEBAPEHUSI.

B mmane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«Xumusi» Ha yriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SX C Y4eOHBIMU
npeaMeTaMy, BXO/SIIMMHU B COCTAB MPEIMETHBIX o0sacTeil « EcTecTBeHHO-HAYYHBIE IPEIMETHD,
«Matemaruka u uHpopMaTuka» 1 «PycCKuil sI3bIK U JINTEPATYpay.

[Tpu u3yueHun ydyeOHOro mpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (OPMHUpOBAaHHE OCHOB HAyKH XHMHHU Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOW NEATENPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MUPOBOM KYJbTYpbl. Pemenue 3Toil 3agaun Ha yriyOJE€HHOM ypOBHE M3Y4eHHMs
npeaMeTa MpeArnoiaraeT peajn3aluio TakKuX 1enel, Kak:

e (opMupoBaHHE PEACTABICHUN: O MATEPHATHHOM EAMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MIO3HABAEMOCTH SIBJICHUH IPUPO/IBI, O MECTE XMMUHU B CUCTEME €CTECTBEHHBIX HayK U €€
BeAylIeH poJii B OOECIIEYCHWH YCTOWYMBOTO DPAa3BUTHS YEJIOBEUECTBA: B PEUICHUU
npoOJeM HKOJIIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JaHMH HOBBIX MaTe€pHUajIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00€CTIEYeHUU
palMOHATIBHOTO MPHUPOJIONONB30BaHuUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOLIeH
KYJIBTYpBl YEJIOBEKa, a TAKXKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XUMHUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOUW KapTHHBI MUpa: (yHJAMEHTAIBHBIX IMOHITHH, 3aKOHOB U TEOPUH
XMUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOSHHM BEIIECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJICKYJIIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMUYECKHX U
KAHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX PEAKIUH, 0 XUMUIECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOMIMX HAYYHBIX MPHHIIUIIAX
XHUMHUYECKOTO IIPOU3BO/ICTBA;

e (opMupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAaHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOYEBBIX HIEH U mpobiiem
COBPEMEHHOW XUMHH, IS OOBSICHEHHWS W TPOTHO3UPOBAHUS SIBICHHH, WMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPaMOTHOIO pelleHHs] MpoOieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IMO3ULHUH 3KOJIOTMYECKOU



0€30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOU3BOJACTBEHHOM JEATEIHHOCTH YEJIOBEKA,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOICTBOM, HCIIOJIb30BAaHUEM U MEepepabOTKOM BELIECTB;
yrayOJaeHne TPEICTaBICHU O HAyYHBIX METOJax II03HAHWS, HEOOXOJMMBIX s
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEILIECTB U OOBICHEHNUS XUMUYECKIX
SIBJICHHH, UMEIOIIIMX MECTO B IIPUPOJIE, B MPAKTHUUECKON ACATEIHHOCTH U TIOBCETHEBHOM
JKU3HU.

B nmane peanuzanuu nepBooYepeHBIX BOCIUTATEIBHBIX U PA3BUBAIOUINX (DYHKITHHA 1IETOCTHON
CHCTEMBI cpe/iHero o0miero o0pa3oBaHus MPU W3YUYEHUH IpeaMeTa « XUMHUs» Ha YriryOiaEHHOM
YPOBHE 0COOYI0 aKTyaJIbHOCTh IPUOOPETAIOT TAKKUE LENIU U 33a]1a4H, KaK:

BOCIHUTAaHUE YOEXKIEHHOCTH B TII03HABAEMOCTH SIBIICHUW MPUPOABI, YBAXKEHUS K
IIPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, (GOPMUPOBAHHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBAIMM K OOYyYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUS 00I[€UEI0OBEUECKUX [IEHHOCTEH;

PasBUTHUC ITO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
crocoOHOCTeN oOydarommuxcs, (GOpMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
€caMo0Opa3OBaHUI0O U HEMpPEephIBHOMY 00pa3oBaHUIO KakK YCIOBUIO YCIEHIHOM
npodecCHOHaNBbHOM U OOLIECTBEHHOW MEATENBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0pPOBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMUpOBaHHE YMEHMM W HABBIKOB Pa3yMHOrO IPUPOAOIOJIB30BAHUS, Pa3BUTUE
HKOJIOTMYECKON  KyJIbTypbl, NPUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIOJIE3HOU
DKOJIOTUYECKOH JESATEINBHOCTH.

OO0miee 4YUCIO YacoB, MPETyCMOTPEHHBIX /s M3yYEHUS XUMHUHM Ha YriayOJeHHOM YPOBHE
cpenHero odmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriepoaa. XUMUYecKasl CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajnel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJCHTHOU
cBs3U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). THITbI epeKpbIBaHUS AaTOMHBIX OpOUTase, G- U -
cBa3u. OpuHapHas, JBoWHAas W TpoilHas cBsa3b. CrocoObl pa3pblBa CBA3€H B MOJIEKYJIax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panuKaie, Hykieoduse u sanexTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUS] O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHHUSI OPTraHUYECKUX COEIMHEHU.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHBIE (DOpMYJIBI pPa3INMYHBIX BHJOB:
pa3BEpHyTas, COKpall€HHas, CcKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIIyKTUBHBINA U Me30MEPHBII 3 PeKThI).

[IpencraBienue o kinaccupuKauy opraHuueckux BemecTs. [IoHsTre o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue psaapl. Cuctemaruyeckas HOMEHKIIATypa OpraHM4eCKHX
coequaennii (IUPAC) u TpuBnanbHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.

OcobeHHocTn W KjIaccu(uUKanus ~ OpraHMYecKUX  peakuumi.  OKUCIHUTENBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIECTB IpPU HarpeBaHuu (MJIaBieHUE, OOyIJIMBaHWE U  TOpPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMoiorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP>-TMOPUIM3AIMNS ATOMHBIX
opburaneit yriepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHE CBOWCTBA aJIKAHOB: peaKLUU 3aMelIeHMs], N30MEepHU3aIiH, JerUIpUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl MoyuyeHHs ¥ IPUMEHEHUE aJIKaHOB.

[uxnoankanel. O0mas Gopmyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOr€KCaH ) HUKIoaIKaHOB. CrlocOoOBI MOMYyUYeHHS U PUMEHEHUE IUKIIOATKAHOB.

Anxensl. ['oMonoruyeckuii psj ankeHoB, o0mias Gopmyia, HOMEHKIATypa. DJIeKTPOHHOE U
TIPOCTPAHCTBEHHOE CTPOEHHME MOJEKyJ AalKeHOB, SP’-TMOpHAM3aIMsA aTOMHEIX opOuTaneii
yraepoaa, - u n-cBsi3u. CTpyKTypHast U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: DPEAKUHUM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B -
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBs3b. CIOCOOBI OTYYEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Kimaccudukamuss — ankagueHoB — (CONpPsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymynupoeartule). OCOOEHHOCTHU 3JIEKTPOHHOTO CTPOCHUS U XUMUUYECKUX CBOMCTB CONMPSKEHHBIX
mueHoB, 1,2- u 14-npucoenunenue. [lommmepusanus conpsoKEHHBIX aueHOB. CrocoObl
MOJTyYEHUs U PUMEHEHHE aJIKaJUeHOB.

Ankunbl. ["'oMonorudeckuil psii ankuHoB, oOmas GopMmyia, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ AJIKHMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOSANHEHUS, AUMEPU3alUU U TpUMepHU3alnu, okuciaeHus. KucinoTHele CBOMCTBa aJKHUHOB,
MMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaKIM Ha TPOilHYIO CBs3b. CrocoObI
MOJIyYEHUSI U IPUMEHEHUE AIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). I'omomornyeckuit psix apeHos, oomas popmya,
HOMEHKJIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30J1a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3oia. [Ipeacrapnenue 06 OpUEHTHPYIOIIEM AEHCTBUY 3aMECTUTEINIEN B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIbHBIX PAIUKAIOB, KapOOKCHIBHOM, THAPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKUX CBOMICTB CTHpOIIA.
[Tonmumepusanus cruposa. CrnocoObl MOTy4YeHHs U IPUMEHEHUE apOMATUYECKUX YTIIEBOIOPO/IOB.

[Mpuponnstii ra3. [lomyTable HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenune. KameHHbIH
yIroiib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHi, KaTalIUTUYECKHi), pudopMuHr, nupoiu3. [IpoaykTel mepepaboTku HePTH, UX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['enernyeckas cBsI3b MEXAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTCHIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha TUJIPOKCOTPYMMy, HUTPOTPYIIy, LUAHOTPYyNNy, aMUHOrpymnmy. JlelicTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa wiénoud. BzaumonelicTBue
JTUTAIOTCHAIIKAHOB C MarHueM W HIMHKOM. [IOHSTHE O MEeTa/NIoOpraHWYECKUX COCIUHEHMSIX.
Hcnonp30BaHre TallOTEHIIPOU3BOIHBIX YTJIEBOJOPOIOB B OBITY, TEXHHUKE U TPU CHUHTE3E
OpPraHUYECKUX BELIECTB.

DOKCIEpUMEHTAIbHBIE METOJIbl HW3YUYEHHUS BEIIECTB U HX TMPEBPAIICHUN: HU3YUCHHUE
(U3UYECKUX CBOWMCTB YTJIEBOIOPOIOB (PACTBOPUMOCTD ), KAUECTBEHHBIX PEAKIIUI YTJIEBOIOPOI0B
pa3IMyYHBIX KiaccoB (oOeclBeunBaHWE OpPOMHOW WM MOJHOM BOJBI, pacTBOpa MepMaHTaHaTa
KaJusi, B3aUMO/ICHCTBUE alleTUIICHA C aMMHUAYHBIM pACTBOPOM OKcua cepedpa(l)), kauecTBeHHOE
oOHapy»eHHe YIJepoJla W BOAOPOJa B OpPraHMYECKHX BELIECTBAaX, MOJy4Y€HUE JTHIEHA U
U3y4YEHHE €ro CBOMCTB, o3HaKomuieHue c koJuteknusmu «Hedte» u «Yromp», ¢ oOpasuamu
MJIacTMacc, KayuyykOB W  PE3UHBbI, MOJECIMPOBAHUE  MOJIEKYJ  YyIJI€BOAOPOJOB U
rajioreHnpPOU3BOAHBIX YTIEBOJAOPOIOB.

Kucaopoacoaep:xauue oprannyeckme coeiMHeHUs.

[IpenenbHple ogHOATOMHBIE CIHUPTHL. CTpoeHHME MOJIEKYN (Ha TpUMEPE METaHoJa |
sTanona). ['omomornyeckuit psia, obmiast popmyia, H30MepUs, HOMEHKJIATypa U KIacCU(PUKAIIUS.
®u3nyueckue CBOWCTBA MPEAENbHBIX OJHOATOMHBIX CHUPTOB. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYJIaMH CITUPTOB. XMMUYECKHE CBOMCTBA: PEAKIINH 3aMEIICHUS, IeTUAPATAIINH, OKUCIICHUS,
B3aMMOJICHCTBUE C OPTaHUYECKIUMHU U HEOPTAaHUYECKUMU KHCJIoTaMu. KadecTBeHHast peakiius Ha
OJIHOATOMHBIE CHUPTHL. JleiicTBHE 3TaHONA W METaHOJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUS! U IPUMEHEHUE OJTHOATOMHBIX CITUPTOB.



[Ipoctrie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PUBNUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHbl€ CIHUPTHI — 3TUJICHTVIMKOJb W TAULEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl pEakiusi Ha MHOroaToMHble cnupthl. [IpenacraBienue o MexaHusme
peakuuii HykieopuiIbHOro 3aMereHus. JleiictBue Ha opranusm yenoseka. CriocoObl MOMyYeHHS
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmdHOoCTh ¢eHona. CrocoObl TMOMyuYeHUs W MpUMEeHeHune (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymmbl. ['oMoloruyeckue psapl anbIerHJ0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUSl M HOMEHKJarypa. DU3WYECKHME CBOWCTBA AJBJECTHUJIOB M KETOHOB. XHWMHYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KauyeCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMyueHUss M NMPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE TIpeaelbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
pelebHBIX KAPOOHOBBIX KMCIOT. BOmOpOHbIE CBSI3U MEXKIY MOJIEKYJIaMU KapOOHOBBIX KHUCIOT.
XYMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakius 3TepuUKALNU, PEaKIUU C ydacTHEM
YIJIEBOJOPOAHOTO panukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KHCIOTHL. [loHsTHE O
MIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3dupax. MHoroobpasue kapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucaoT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJTy4Y€HUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxuble »¢upbl. ['oMonornueckuit psa, odmas Gopmyna, u3oMepus U HOMEHKIATypa.
®u3nyecKue U XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpBI B IPUPOE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBHUE.

OO6mass xapakTepucThuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AW- U
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
®uznyeckue CBONCTBA U HAXOKIAEHHUE B pupoe. PoTocuHTe3. XMMUYECKHE CBOMCTBA TIIIOKO3bI:
PEaKIUU C YIaCTUEM CITUPTOBBIX U allbJETUTHON TPYIIT, CHIUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHHUE.
[TprmeHeHue TII0KO03bl, €€ 3HaUCHHE B KU3HEEATEIbHOCTH opranuimMa. Jlucaxapuasl: caxaposa,
MaibTO3a M JakTo3a. BoccTaHaBnuBaromye U HEBOCCTaHABIMBAIOLIUE aucaxapuabl. ['uaponaus
nucaxapunioB. Haxoxnenue B npuponae u npumeHenue. [lonucaxapuasl: kpaxmain, TJIUKOTEH U
nemnono3a. CTpoeHHE MaKpOMOJIEKYJ KpaxMmania, IJIMKOIeHa MW ILeiuiono3bl. dusznueckue
CBOMCTBA KpaxMaja W LEJUI0JI03bl. XMMUYECKUE CBOMCTBA KpaxMmaia: THIpOoJn3, Ka4ueCTBEHHAs
peakiusi ¢ HMOJOM. XHMHYECKHE CBOWCTBAa LEJUIIOJIO3bI: TUAPOJIN3, IMOJIy4eHHe 3(UpoB
1eJuTi00361. [loHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIEpUMEHTAIbHBIE METO/bl M3YyYEHHsI BEIIECTB M UX IMPEBpAIICHUMN: pacCTBOPUMOCTH
pa3IMYHBIX COUPTOB B BOJIE, B3aMMOJIEHCTBHUE 3TAHOJA C HATPUEM, OKUCIIEHUE 3TUIIOBOTO CIUPTA



B aJIbJIETHU]l Ha PACKaJIEHHON METHOM IMPOBOJIOKE, OKUCIEHUE STHIIOBOTO CIHUPTa JUXPOMATOM
KaJiis (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUATIOB), KAYECTBEHHBIE PEaKIIMU Ha allbJIETUIbI (C
ruapokcuoM aumammuHcepeopa(l) w  rumpokcumom  wmemnu(ll)), peakuus rimnepwHa
ruapokcuaoM Meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcunom menu(ll), BzanmopelicTBue Kpaxmaia ¢ HMOJOM, pEIIeHHE
IKCIIEPUMEHTATBHBIX 337a4 1o TeMaM «CrupTthl U heHonb», «KapOboHoBbIe KUCTOTHL. CIOXHBIC

pUPBD».
A3oTcoepikaniue OpraHnyecKne coeTMHeHNs.
AMHMHBI — OpraHM4eckue MpOHM3BOJHBIE aMMHuaka. Kilaccupukanus aMUHOB:

amudaTuyecKkue U apoMaTHUECKUE; MePBUYHbBIC, BTOPUYHBIC U TpeTudHble. CTPOSHUE MOJICKYII,
obmas ¢opMmyiia, u3oMepusi, HOMEHKJIATypa U (PU3UYECKHEe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aJKMUJIMPOBAHUE, B3aHMMOCHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOHN KUCI0TOK. CONM aJIKUIaMMOHHS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psana. Ctpoenue anwinHa. Bzaumuoe
BIIMSIHUE TPYII aTOMOB B MoJieKyJie aHuiInHAa. OCOOEHHOCTH XMMHUYECKUX CBOWMCTB aHWJIMHA.
KauectBennsle peakunu Ha aHwinH. CrocoObl MOMy4YeHUS U IpUMEHEHUe amupaTHUYeCKHX
amuHOB. [lonyuyeHne aHUIMHA U3 HUTPOOEH301A.

AwmunHokucinotel. Homenknarypa u uzomepusi. OTeabHbIe IPEICTaBUTENN (l-:aMHUHOKHUCIIOT:
[JIMIYH, alaHuH. OU3nYeCcKre CBOMCTBA aMUHOKHUCIIOT. XMUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(pOTEpPHBIX OPraHUYECKUX COSAMHEHUN, peaKIys MOJIUKOHIEH AN, 00pa30BaHKe MENTUIHON
cBs3U. buonornyeckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 NENTUIOB.

benku kak npupoHbie noauMepsl. [lepBuunas, BroprudHas U TpETHYHAS CTPYKTYpa OeIKOB.
XUMHYECKUE CBOMCTBA OCIKOB: THAPOJIH3, ICHATYpAIlisl, KAUeCTBEHHbBIC PEAKIIUU Ha OCJIKH.

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHHUsS BELIECTB M HMX IPEBpALIEHUN: PACTBOPEHHUE
0enkoB B BOJIe, AeHATypalus OEJIKOB MPH HArpeBaHHH, IIBETHBIE PEaKIMHU Ha OEJKH, pelleHue
AKCIIEPUMEHTAJIBHBIX 3a7la4 10 TeMaM «A30TCOJIEpKalllie OPraHWYeCKHE COCIUHEHUS» U
«Pacrno3HaBaHie OPraHMYEeCKUX COSTUHEHUI.

BbicokomosieKyJIsIpHBIE COeIMHEHHUS .

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJMMEpPU3AINU, CpPEeAHsss MoJeKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHNUN — TIOJIMMEPHU3AIIHS U TIOTUKOHICHCAITHS.

[Tonumepnbie MaTepuansl. [InacTtMaccs (MOMUATUIICH, TOTUIPOIHIIEH, TOJIMBUHUIXIOPHUI,
MOJIUCTUPOIL, TOIMMETHUIMETAKPUIIAT, TOTMKAapOOHATHI, TOMUATHIIeHTepedTanar). Y Tuiuzanus u
nepepaboTKa MIacTyKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPONPEHOBBIN, U30IPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

Bonokna: HarypangpHBIE (XJIOMOK, MIEPCTh, IMIENK), UCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmmmeps! cienuanbHOTO Ha3HaueHus (Te(I0H, KeBIap, MJIEKTPOIPOBOISIINE TOTUMEDPHI,
OunopasiaraeMbie TOITUMEPHI).

OKCIEepUMEHTAIbHbIE METO/Abl U3YUEHHUS! BEIIECTB U WX NMPEBpALICHUN: 03HAKOMIIEHUE C
oOpasliaMu TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUTACTMAacC, KaydyKOB, peIIeHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 0 TeMe «Pacrno3HaBaHue MIIacTMacC U BOJIOKOHY.

Pacuérnbie 3aaun.

Haxoxaenne MoJeKyIsspHOi GOopMYITbI OPraHUYECKOTO COSTUHEHUS 110 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXKICHHE MOJEKYJSIPHON (OpMyIJbI OpraHM4ecKOro



coeTMHEHMS 10 Macce (00BEMY) TTPOIYKTOB CrOpaHusi, 10 KOJMYECTBY BellecTBa (Macce, 00bEMy)
MPOAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYpPHOU (hopmyIas
OpPTaHMYECKOTO BEHIECTBA HA OCHOBE €r0 XMMHYECKHX CBONCTB WJIH CIIOCOOOB IMOJIYYCHUS,
orpeziesieHUe JI0JIM BBIXOJa MPOIyKTa PEaKIMU OT TEOPETUUECKH BO3MOMXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHMM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCS 4Yepe3 HMCIOJb30BaHHWE KAaK OOIIUX E€CTECTBCHHO-HAYYHBIX MOHSATHHA, TaK W
MOHSTHUIA, TIPUHATHIX B OTJEIbHBIX NPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAyuYHbIE MOHATHA: SIBICHHUE, HAay4YHbIM (akT, TUNOTe3a, TEeOopusd,
3aKOH, aHaIM3, CUHTE3, Kjaccu(uKaius, HAOMIOJACHHWE, M3MEPEHHE, SKCIIEPUMEHT, MOJIEINb,
MO/JICIINPOBAHUE.

O®u3uka: Marepusi, aroM, DJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJa, IHEPreTHUYECKUn
YpOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BELIECTBa, (PU3WYECKUE BEIHUUHBI,
SIMHHMIIBI I3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorust: Kierka, opraHu3M, dKOcUcTeMa, ouocdepa, MeTaboM3M, HACICICTBEHHOCTD,
aBTOTPO(HBIA M TETEPOTPO(HBIA THUII NMUTaHUSA, OpoXeHUEe, (OTOCHHTE3, NbIXaHHE, OCNKH,
YTJIEBOJIbI, JKUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUIHBO.

TeXHOJIOTHSI: TUIIEBBIC MMPOTYKThI, OCHOBBI PAIMOHATLHOTO MTUTAHMSI, MOIOIIIUE CPEJICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH aeMeHT. M3otonsl. CTpoeHNe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHMYecKHe YPOBHM M TOIAYPOBHU. ATOMHBIE
opoOutanu. Knaccudukaims XUMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AIIEKTPOHOB TI0 AaTOMHBIM OpOUTaIsIM. OJEKTPOHHbIE KOHQUIypallMd aTOMOB 3JIEMEHTOB
NEpBOr0O—4eTBEPTOrO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHBIE
KOH(UTypalyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XMMH4YECKUX dieMeHToB [I.I.
MenneneeBa. CBsa3p NEpHOAUMYECKOTO 3akoHa U Ilepmonnyeckoll CHCTEMBI XUMHUYECKHX
AIIEMEHTOB C COBPEMEHHOW TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3syeMbIX MMH IPOCTBHIX M CJOXHBIX BEIIECTB IO TpyINIam U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneesa.

XuMmHu4deckasi CBs3b. BUABI XMMHYECKON CBSI3U: KOBAJIEHTHAs, MOHHAS, METAJUIMYECKas.
MexaHu3Mbl 00pa30BaHMsI KOBAJIEHTHOMN CBSI3M: OOMEHHBIN U JOHOPHO-AKIEITOPHBINA. DHEPrus U
JUIMHA cBsA3M. [losApHOCT, HaNpaBIEHHOCTh M HACBHIIAEMOCTh KOBAJEHTHOW cBA3U. KparHble
cBs3u. Bonopoanas cBsi3b. MeXMONEKYISIPHBIE B3aUMOICUCTBUS.

BasleHTHOCTP W BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b JJIEKTPOHHOW CTPYKTYPBI
MOJIEKYJl C HUX T€OMETPUYECKHM CTpPOCHHMEM (Ha MpHUMEpe COCIUHEHHUN HIIEMEHTOB BTOPOTO
HEepuoJIa).

[IpencraBneHne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB KOMIUIEKCHOTO — HMOHA:
KOMILIEKCOOOpa3oBarenb, JUTraHAbl. 3HAY€HUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAMHALIMOHHON XUMUHU.



BemectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOEHUSA. THUIBl KPUCTAIIMYECKUX
pEIETOK (CTPYKTYp) U CBOMCTBA BEILLECTB.

[lonsitue o nucnepcHbix cuctemax. Mctunneie pactBopsl. [IpeacTaBieHue o KOJTOUIHBIX
pactBopax. CrocoObl BbIpaKEHHsI KOHIIGHTpAIlMM pPAacTBOPOB: MaccoBas JOJs BellecTBa B
pacTBope, MOJISIpHAas ~ KOHUEHTpanus. HacelllleHHble ¥ HEHaChIEHHBIE  PaCTBOPHI,
pacTBopuMOCTb. Kpucramnoruaparsi.

Krnaccudukanus ¥ HOMEHKJIATypa HEOPTraHMYECKHX BEHICCTB. |pHBUAIBHBIC Ha3BaHUS
OTZIEJIbHBIX NPEJCTABUTEIECH HEOPraHUYECKUX BELIECTB.

Knaccudukanmst XuMHUUeCKUX peakiiii B HEOPraHWYECKOH W OpraHNnYeCKOrd XUMHUHU. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB; 3aKOH COXPAHECHHS W TMPEBPALICHUS DHEPTUU MPU XUMHUUYECKHUX
peakuusax. TemoBbie 3 (HEKTh XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPaBHEHHS.

CKopOoCTbh XUMUYECKOW peaKIiy, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (pakTopoB. 'oMOreHHBIE
U reTeporeHHble peakunu. Katanus u kataam3aropsl.

OO0paTtuMbie 1 HEOOpaTHUMEBIE PEAKITNU. XUMUYECKOe paBHOBecHe. KOHCTaHTa XUMUYIECKOTO
paBHOBecusi. DaKkTOphI, BIMUSIONIME HA TOJOKEHHE XUMHUYECKOTO PaBHOBECHS: TEMIIEpaTypa,
JIaBJICHUE U KOHLEHTPALMU BELIECTB, yuyacTByOmUX B peakuuu. [Ipunuun Jle Hlatense.

OnektponauTnueckas guccouuanus. CunbHble W crnabble  3neKTpoauthl. CTeneHb
nuccormanuu. Cpega BOIHBIX PacTBOPOB: KUCIIOTHAsA, HEUTpasibHas, IIejIo4YHas. BomopoaHslii
nokazarens (PH) pactBopa. ['maponus coneii. Peakiim nonnoro ooMeHa.

OKHMCIHUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okuciaeHud. OKHUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIEHHST U BOCCTAHOBJIEHUS. BakHeWllue OKUCIUTENIH U
BOCCTAaHOBUTEIN. METO1 3JIEKTPOHHOTO Oajianca. DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIepUMEHTAIbHbIE METOAbl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pa3liokKeHUe
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aTOpa, MOJEIM KPUCTAUIMUECKUX PEMIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TOMOIIBIO
WHIUKATOPOB, U3YUYEHHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi Xumus.

ITonoxxenue HemeraiuioB B llepuommueckoit cucremMe xuMuueckux sneMeHToB J[.H.
MeHnneneeBa U OCOOCHHOCTH CTpO€HHUS HX aroMoB. (DU3MYECKHE CBOWMCTBA HEMETAJUIOB.
AnoTponusi HEeMETa/UIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bogopon. Ilonyuenue, pusudeckre U XUMHUYECKHE CBOWCTBA: PEAKIUU C METaUIaMU U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

["amorensl. Haxoxnenue B mpupoje, CrocoObl MOydeHUs, (GU3NYECKUe U XUMHYECKHE
cBoiicTBa. ["asioreHoBOIOpOBl. BaxkHeHme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOreHOB.
JlabopaTopHbIe U MPOMBIIITIEHHBIE CIIOCOOBI TOTYYEHHS TaoreHoB. [IprMeHeHre rajloreHoB 1 UX
COEMHECHUM.

Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIUICHHBIE CIIOCOOBI TMOMYYEHHUST KHCIOPOJA.
DuU3NYECKNEe 1 XUMUYECKHE CBOMCTBA U TPUMEHEHUE KUCIOpoAa U 030HA. OKCHUJIBI M IEPOKCHIBI.

Cepa. Haxoxnenwe B MpUpOJE, CIOCOOBI MONYyYEHHUs, (U3MUECKUEe U XUMHUYECKHE
cpoiictBa. CepoBogopon, cynbdunbl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCJIOTHI M uXx comu. OCOOCHHOCTH CBOWMCTB CEpHOW KHCIOTHL. I[IpuMeHeHue cepsl U €&
COCTUHEHUN.

A3zor. Haxoxmenue B Tpupojie, CrocoObl MOnydeHws, (U3MYECKHe U XUMHYECKHE
cBolMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIH.



Oco0eHHOCTH CBOWCTB a30THOWM KHUCTOTHL. [IpuMeHeHue a30Ta M ero CoeaMHEHW. A30THBIC
yI0OpEHUSI.

®ochop. Haxoxaenwe B mpupoje, CrocoObl MOMydeHUs, GU3NUYECKUE U XUMHUYECKUE
cBorictBa. @ochuast u pochun. Oxcuanl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
docdopa u ero coequHeHuii. ocopHbie y100peHuUs.

Yrinepon, HaxoxJaeHHWE B Tpupoje. AimorponHble Momudukanuu. dusmdeckne u
XUMHUYECKHE CBOWCTBA ITPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcua yriepoaa(ll), okcun
yraepoaa(lV), yronapHas kucinora u e€ coiu. AKTUBUPOBAHHBIN yroib, aacopOuus. OyiiepeHsl,
rpadeH, yriepoaHsie HAaHOTpYyOKu. [IprMeHeHre NPOCThIX BEIIEeCTB, 00Pa30BaHHBIX YIIIEPOJIOM,
U €ro COCIMHECHUM.

Kpemuuii. Haxoxxaenue B mpupope, crocoObl MOIydeHus, (Gu3ndeckne U XUMHUYECKHe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKIIO, ero MoJy4eHue, BUIbl CTEKIIA.

[Tonoxenue meramios B [leproanyeckoit cucreMe XUuMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI049eK aTOMOB MeTayu1oB. O0mue Gpu3nuecKkue CBOMCTBAa METAIJIOB.
[TpumeneHue MeTaiIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEKTPOXUMHUYECKUM psii HanpshKeHU MeTamioB. O0Iue criocoObl MOTy4YeHUs METaIOB:
TUAPOMETAJUTYPTHsl, MTUPOMETAIUTYPTHUS, dIEKTpOMeTAITyprusi. [IoHsiTHE 0 KOPPO3UU METAJLIOB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

O6mas xapakrepuctuka metamioB |A-rpynmel [lepuognueckoit cHCTeMbl XUMUYECKHX
aneMeHToB. HaTpuii u xanuii: monydyeHue, pU3NYecKrue U XMMHUECKUE CBOWCTBA, MIPUMEHEHHE
MPOCTHIX BEIIECTB M UX COCAMHEHUH.

O6mas xapakrepuctuka MetamiaoB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
aIIeMeHTOB. Maruuii U KanbpIuii: moiay4yeHue, pu3nueckue 1 XUMUYECKHUEe CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB U UX coenHeHui. JKECTKOCTh BOJIBI U CIIOCOOBI € YCTpaHEeHHUS.

AmoMUHUH: TIOMy4YeHue, (PU3MYecKne U XUMHUYECKHE CBONCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coeArHeHuH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO0mass xapakTepucTuka MeTauioB mNoOouHbix moarpymm (b-rpymm) Ilepuomudeckoit
CHUCTEMBI XUMHYECKHUX IJIEMEHTOB.

®dusnueckue 1 XMMUUYECKHE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatrel U quUXpoMaTthl, UX OKUCIHUTEIbHBIE CBOMCTBA.
[lonyyeHnue u npuMeHEHUE Xpoma.

du3nyeckue M XUMHYECKHME CBOMCTBAa MapraHila M €ro CoeJuHeHud. Baxueimme
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.

®du3nuecKkue 1 XMMUYECKHE CBOMCTBA XKelle3a U ero coeguHeHui. OKCUabl, THAPOKCUIBI U
comu xene3a(ll) u sxenesa(lll). [Tonyuenue u mpUMEHEHNUE JKeIe3a U €ro CILUTaBOB.

Du3nyecKnue U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHui. [lonydenne nu npumMeHeHne
MeIU U €€ COCIUHEHUM.

[{uuk: monyueHue, GU3NYECKUE U XUMUYECKHE CBOICTBA. AM(OTEpHBIE CBOWCTBA OKCHIA
Y THAPOKCHU/IA ITMHKA, TUAPOKCOKOMIUIEKCH IIMHKA. [[prMeHeHne ITMHKa 1 €0 COeMHEHUH.

DKCIepUMEHTATbHBIE METOIbI N3YUEHHUS BEIIECTB U UX MPEBPAIICHUI: H3yYeHHE 00pa3I0B
HEMETAIJIOB, TOpEeHHe cephl, docdopa, Kele3a, MarHus B KUCIOPOJIE, U3YUCHHE KOJUICKIIUU
«MeTaiibl ¥ CIUTaBbDY, B3aUMOJCHCTBUE MIETOYHBIX U IIEJI0YHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITOJIb30BAHKE BUEOMATEPHUAJIOB), B3aUMO/ICIICTBHIE IMHKA U ’Kelle3a C PACTBOPaMHU



KHCJIOT U IIEJIOYEH, KAYECTBEHHBIE PEAKIIMN HAa HEOPTaHWYECKUE aHMOHBI, KATHOH BOAOPOA U
KaTHOHBI METAJUIOB, B3aUMOJCHCTBUE TUAPOKCUIOB AIFOMUHUSA U LIUHKA C paCTBOPaMU KHUCIIOT U
11eJI0ueH, pelIeHUE SKCIIEPUMEHTANIbHBIX 3a1a4 110 TeMaM «[ asorensn», «Cepa u e€ coeAMHEHUSD,
«A30T U Qochop U UX CoeqUHEHUs», «MeTauibl TIaBHBIX NOArpynm», «Meramisl MoOOYHbIX
HOATPYIID.

XuMus H )KU3Hb.

Posib xumMuu B oOecrieueHHH yCTOMYMBOTO Pa3BUTHUs deioBedecTBa. [IoHATHE O Hay4YHBIX
METOJlaX MMO3HAaHUA U METON0JIOITMH Hay4YHOT 0 HccaenoBanus. Hayunble IpUHIMIIBI OpraHu3alnuu
XUMHUYECKOI0 NMPOou3BOACTBa. IIpoMbllieHHbIE CIOCOOB! MMOJIyYeHHs] BaXKHEHIINX BEIIeCTB (Ha
npruMepe MPOU3BOJACTBA aMMHAaKa, CEPHOM KHUCIIOTHI, MeTaHoia). [IpomblluieHHbIE CIIOCOOBI
MOJIyYEHUSI METAJUIOB M CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKpPYXKaloLEed Cpelabl U €ro
nociencTsus. Posb Xxumun B o0ecrieueHuH SHepreTH4ecKoi 6e30macHOCTH.

XuMus U 3700poBbe 4YelloBeka. JlekapcTBeHHble cpencrTBa. llpaBuna ucnosnb3oBaHUs
JIEKapCTBEHHBIX IIpenapaToB. Poib XuMUM B pa3BUTUU MEIULIUHBI.

XYMHS UM OCHOBHBIE KOMIIOHEHTHI, IHUILEBbIE 100aBKU. Poiab XxuMuu B obecnieueHnn
MUILEBOH O€30MaCHOCTH.

Kocmernueckue u mapgromepnsle cpenctBa. beitoBas xumus. IIpaBuna 6Ge3omacHoro
MCII0JIb30BaHUs IIPENapaToB ObITOBOW XMMHUU B IIOBCEAHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

Xumus B celbCKoM Xxo3siiicTBe. OpraHndeckrue 1 MUHepaibHble y100peHuUs.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTEPUAIIBL, KPACKH, CTEKII0, KepaMHKa. Marepuaiibl AJis
ANeKTpOoHMKU. HanoTexHONMOrNu.

Pacuérnrie 3amaun.

Pacuétsl: Macchl BeliecTBa Wik 00bEMa Ia30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCe
Wwikn 00bEMY OJHOTO M3 YYacTBYIOIIMX B pEakIUM BeIIEeCTB, Macchl (00bEéMa, KoJMYecTBa
BEIIECTBa) IMPOJYKTOB PEAKIMH, €CIM OJHO U3 BELIECTB HMMEET IpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTa peaklMu, €cld OJHO M3 BEIIECTB JTaHO B BHUJE pacTBOpa C
OIpPENENEHHONM MAacCOBOM JOJIEH DPACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM MU MOJISPHOH
KOHIIEHTpAllUM BEILECTBA B PAacTBOPE, IOJIM BbIXOAA IMPOLYKTa pEaKUUU OT TEOPETHUYECKU
BO3MOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3eH NMpU M3yYeHUH OOIel U HEOPraHMYEeCKOW XMMUU B
11 kyacce OoCyIIECTBISETCS Yepe3 MCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH,
TaK U MOHSTUN, IPUHATHIX B OTJENbHBIX IPEIMETaX €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO0mue ecTecTBEHHO-HAayuUHbIe MOHATHUA: SIBICHHWE, HAay4YHbIM (akT, TUIoTe3a, TEeopus,
3aKOH, aHaju3, CHHTE3, KilacCUpUKAIMsI, TIEepPUOAUYHOCTb, HAOMIOJCHHUE, H3MEpEeHHe,
JKCIIEPUMEHT, MOJEIIb, MOACIIUPOBAHUE.

®uznka: marepusi, MUKPOMHUP, MAKpOMHUpP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKHH YpPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, UICANIbHBIN ra3, (U3NYecKue BEIMUUHBI, €IMHUIIBI U3MEPEHHUS,
CKOpOCTb, DHEpI'Us, Macca.

buonorust: kinerka, opraHusM, OJKocucTema, Ouocdepa, meraboau3M, Makpo- H
MUKPO3JIEMEHTBI, O€JKH, >KUPBL, YIJIEBOJbl, HYKIEHHOBbIE KHUCIOTHI, ()EPMEHTHI, FOPMOHBI,
KpyTrOBOPOT BEILECTB U IIOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHepabl, TOpHbIE TOPO/BI, MTOJIE3HBIE NCKOTIAEMbIE, TOTLIUBO, PECYPCHI.



TexHonorus: XMMHUYecKasi MPOMBIIICHHOCTb, METAJUTypIrus, CTPOUTENIbHBIE MaTE€pHUabl,
CENIbCKOXO3SHCTBEHHOE TPOM3BOJCTBO, IMUINEBAs IMPOMBIIUIEHHOCT, (hapMaleBTHUECKas
IIPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX IIpenaparos, IIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaTe€pHUajoB, 3JIEKTPOHHAS IPOMBIIIIICHHOCTb, HAHOTEXHOJIOI HH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B coorBeTcTBUM € CUCTEMHO-ACSTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpPE JMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS NPEAMETa « XMMUS» Ha YPOBHE CPEHET0 001IeEro 00pa30BaHus BbIIEICHBI
CIIEAYIOUIME  COCTAaBJIAIOIIME: OCO3HAHUE OOy4YaIOUIMMHUCA  POCCHHCKOM  IpakIaHCKOU
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U CaMOOIPENENIEHUIO;
HaJIMYyue MOTHUBALlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSl NPUHATHIMH B OOLIECTBE MpPaBUJIAMU W HOPMaMH TOBEACHUS; HAIUYHE
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIbTYphl; CHOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIC
IUIaHBI.

JIn4HOCTHBIE pEe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaroT cPOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIILHOCTH OOYYaAIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIE PE3yJbTAThl OCBOCHHUS INpenMeTa «XHUMUS» OTPaKaroT cOPMHUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIEHOCTH 00OYYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYaIOIMMKCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SA3aHHOCTEH, yBaKEHHS K
3aKOHY U NPABOIOPSAKY;

MPEJICTABICHUSI O COLMAIbHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENbHBIX 3a/1a4, BHITOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcleAHI0 OTE€YECTBEHHOMU
XUMHU;

YBa)KE€HHUsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO MPUIOKESHUS
XMUMHH, OCO3HAHMS TOTO, YTO JaHHBIE HAYKH €CThb pe3yJibTaT JIMTENbHBIX HaOII0IEHHH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPpyZa YYEHBIX U PAKTHKOB;

UHTEpeca M TI03HABATEJIbHBIX MOTHBOB B TMOJYYEHMH U TMOCIEAYIOIIEM aHau3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIllH, CBI3aHHbIE C XUMHUUYECKUMHU SBJIICHUSMH, U IPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OILIGHMBAaTh CBOE IOBEJACHHE M IOCTYIKHM CBOMX TOBAPUINEH C MO3ULMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBHUM MOCTYIKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

NOHMMaHMUS LEHHOCTeH 310pOoBOro M 0Oe30macHoro olpas3a KHU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;



coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUSA TOCJICACTBUN W HENPHUATHS BPEIHBIX NMPUBBIYEK (YHMOTPEOJICHUS aIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEILCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM YHCIE Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPpY/a U Pe3yJibTaTaM TPYA0BOH JACSATEIHHOCTH,

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBUAYAJIBHOM TpaeKTOpUM 00pa3zoBaHus, Oyayiien
npodeccuu u peanusanund cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CITOCOOHOCTEH K XUMHUHU, HHTEPECOB U IMOTPeOHOCTEH 00111eCTBa,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHHUSI YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHOM U COLIMATIBLHOM CPEBI;

OCO3HAHUS HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJOTUYECKUE TOCIEICTBUS MPEIPUHUMAECMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHON IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KYJbTYpPBI, B PELICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKOW OE€30MacHOCTH, B Pa3BUTHU MEAUIUHBI,
00ecreueHnH yCIOBUM YCTICITHOTO TPYJa M SKOJOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs



aHaJIM3a W OOBSICHEHHS SIBICHUH OKPYXXAIOUIETO MHUpPAa W MPOHCXOAANIMX B HEM HM3MEHEHHH,
yMEHHUsI JieflaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HayYHBIX (DAaKTOB M MMEIOIUXCS TAHHBIX
C LIEJIBIO TIOJTyYeHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BAaTh XMMUYECKUE 3HAHUS ISl peIIeHNs TpoliemM
B peasIbHBIX )KU3HEHHBIX CUTYAIHsAX;

MHTEpeca K MO3HAHHIO, HCCIICA0BATEIbCKOM A TEIIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPhIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BAaHUIO, K
aKTMBHOMY IIOJYYCHHIO HOBBIX 3HAaHMH 10 XHMHH B COOTBETCTBHH C JKH3HCHHBIMH
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cepax npodeccuoHanbHON AeITEIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbie pe3ysibTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC [JIs1 (1)0pMI/IpOBaHI/I$[ MHPOBO33PCHUA 06y‘-IaIOHII/IXC$I MCKIUCHUIIIIMHAPHBIC
(MeXmpeIMeTHbIE) OOIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [[EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpTrui, SABJICHUC, IPOoHECC, CUCTEMA, HayLIHbII\/JI (1)aKT, INpUHOMUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHS, UCCIIe0BaHNEe, HAaOII0IeHNE, N3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yYHHBEpCallbHbIC ~ yueOHble  JIeWCTBHS  (TMO3HABaTElbHBIE,  KOMMYHHKATHBHBIC,
peryisTHBHbBIE), oOecreunBarone (HOpMUpOBaHHE (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJIbHOW KOMITETEHIINH 00YyYaroInXCs;

CIIOCOOHOCTh  OOYYaIOMIUXCSI  KCIONB30BaTh  OCBOCHHBIC  MEXIHCIHILIHHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHHUBCPCAJIBHBIC yLIe6HI)Ie )Iei/JICTBHSI B IIO3HABAaTEIILHOU U
COLIMATILHOM MTPaKTHKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPaKAIOT OBIAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

Ilo3naBaTe/ibHBbIC YHMBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

1) 6a3oBbIe JIOTHYECKHUE eiiCTBHS:

CaMOCTOSITeNIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsaTh LeNu JeATeTbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUHU HX JIOCTHIKEHUS,
COOTHOCHUTD PE3YNbTAThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yYCTaHaBJIMBAaTb KX B3aUMOCBS3b, HUCITIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKALIUY BEIIECTB U XMMHUYECKHUX PEaKIIHii;

YCTaHaBJIMBAThL NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YHYACMBIMU ABJICHUSAMMU,

CTPOUTD JIOTHUYCCKUEC PACCYKIACHUSA (I/IH)IYKTI/IBHI)IG, ACAYKTHUBHBIC, I1O aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIUPOBATH BBHIBOABI U
3aKJIFOYEHUSI;

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJIb3YyEeMble B XHMHU CHMBOJIMUECKHE (3HAKOBHIC)
MOJIeIIH, TTPeo0Pa30BhIBATH MOJIETHHBIC NMPEJACTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XUMHUYecKkass (GopMysa, ypaBHEHHE XUMHYECKOM peakiuud — TpUd pPELHIeHUH Y4eOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIE MPECTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB M3yUaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TO3HAHMS BEILIECTB M XUMUYECKUX PEaKIIHi;

dopMynupoBaTh LEIM M 3aJayd  HCCIEAOBAHUSA, HCIOJB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOpMyJIMpOBaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TSt QOPMHUPOBAHUS TUITOTE3BI IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIQ/IETh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEIACHHS YUYECHHYECKHX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUSI HAOMIOaTh 32 XOJIOM IIPOIECCa, CAMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS U BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npUOOpeTaTh ONBIT YYCHHUUYECKON HCCIeI0BAaTeNIbCKOW M MPOEKTHOM JAESTeNIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/IOB peIICHUs
MPaKTUYECKHUX 3a/1a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManmu (HayYHO-TIOMYJIsIpHAS
JaUTepaTypa XHMHUYECKOIO COJAEp:KaHMs, CIIpaBOuHble Imocodus, pecypcel HHTepHeta),
AHATM3UPOBATH HHPOPMAITUIO PA3TUYHBIX BUJIOB U (DOPM MPEACTABIICHUS, KPUTHICCKH OICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHbIE METOABI HpPU IOHCKE U O0TOOpe
uH(pOpMaIU, HEOOXOUMOH JIJIsl BBITOJTHCHUS YICOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT UCIOJIb30BAaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hopMy mpencTaBieHuss HHPOPMAIH (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBI, PUCYHKU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CPEICTBA MpU paboTe C XUMHYECKOM
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJTIAAHOCTU.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TEMBbI B XOJI€ TUANOra U/ WU TUCKYCCHUH,
BBICKA3bIBATh UJieH, POPMYIIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C TPE3EHTAIMEH pe3yJbTaTOB MO3HABATEIHHOM ACATEIHHOCTH, TOTYYCHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIIOJIHEHUH XUMHUYECKOTO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCICIOBAHUIO CBOMCTB W3y4aeMbIX BEIECTB,
peanMzanuu y4eOHOrO MpoeKTa, U (POPMYIMPOBaTH BBIBOJBI MO pPE3yJjbTaTaM IMPOBEIEHHBIX
HCCJIEIOBAHUM MMyTEM COTTIAaCOBAHMS IMO3ULIUHN B X0Z€ 00Cy X IeHUS U 0OMEHAa MHEHUSIMH.



PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1eCTBHS:

CaMOCTOSTENIHO IIAaHUPOBaTh M OCYIIECTBIATH CBOIO ITO3HABATENBHYIO JCATECIBHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
IpeylaraéMblii alrOpUTM JIEHCTBUH NpU BBIOJHEHWH Y4YE€OHBIX M MCCIIEJOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHS C yYETOM IMOTyYeHHs] HOBBIX 3HAHHUH O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CaMOAHAJIM3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHU Ha yrIIyOJEHHOM YpOBHE Ha
YPOBHE CpeJHero oouero oopazoBaHMs BKIIOYAIOT crienupuyeckue A y4yeOHOro mpeamera
«XUMU» HayuyHble 3HAHUS, YMEHHUS U CIOCOOBI JEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyUYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYalUsAX, a TAKXKE B PEATbHBIX JKU3HEHHBIX CHUTYAIHsX,
CBS3aHHBIX C XMMUEH. B mporpamme 1o XuMuu NpeaAMETHBIE PE3YJIbTAThI IPEACTABIEHBI 110 TOaM
U3Yy4YEeHUS.

10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHuyeckast XUMHs» OTPaxaroT:

c(OPMHPOBAHHOCTD MPE/ICTABICHU: O MECTE U 3HAUEHUH OPTaHUYECKON XMMUHU B CUCTEME
€CTECTBEHHBIX HAYK U €€ pOJIi B 00ECIIEYCHNN YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA B PEIICHUU
po0JieM SKOJIOTHMYECKOM, SJHEPreTUYECKON U MUIEBOM 0€3011acCHOCTH, B Pa3BUTHUN MEIUIIMHBI,
CO3/IaHMM HOBBIX MAaTe€pHajOB, HOBBIX MCTOYHMKOB JHEPrMM, B 00ECHEUEHHM PallMOHAIBHOTO
IPUPOONOIb30BaHUSA, B POPMHUPOBAHUN MUPOBO33PEHUS U 00ILIEel KYJIbTYphl YeNIOBEKa, a TAKKe
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO U PHUPOJTHON CPEAe;

BIAJICHAE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
TOHSITHS — XAMHYECKUI 3JIEMEHT, aTOM, PO U JIEKTPOHHAs 000JI0YKa aToma, S-, P-, 0-aTOMHbIC
opOUTany, OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aToma, rMOpHIM3alus aTOMHBIX OpOHUTajei,
WOH, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPHULATEIbHOCTh, CTENEHb OKHUCIEHUS, XHMHUYECKas
CBSI3b, MOJIb, MOJIIPHAS! Macca, MOJIIPHBINA 00BEM, YIIIEpOHBIN CKeNeT, PyHKIIMOHAIbHAS TPYIIIA,
paaMkan, CTPYKTypHble (opMmynisl (pa3BEpPHYThIE, COKpallEHHBIE, CKEJIETHBIE), H30MEpHUs
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAs (FreOMETpUYEcKas, ONTHYECKas), H30MEPhI, TOMOJIOTHYECKUN
psili, TOMOJIOTH, YTJIEBOJAOPOJbI, KUCIOPOA- M a30TCOAEpXkAllUe OPraHU4YeCKHE COEAUHEHMS,
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS; TEOPHH, 3aKOHbI
(nepuonuyeckuii 3akoH J[. V1. MenzeneeBa, Teopusi CTpOCHUS OpraHMYECKHUX BemecTB A. M.
ByTtnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHUs U IPEBPALLEHUS SHEPTUU TIPU
XUMHYECKHX PEaKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SA3bIK XMMUH, MUPOBO33PEHUECKUE
3HAHUS, JIe)KAlllMe B OCHOBE MOHUMAaHHS MPUUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SBIICHUMH;
MPEJICTABICHUS] O MEXaHU3Max XMMHUYECKUX DPEaKIUi, TePMOJUHAMUYECKUX M KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKAHHUs, O B3aMMHOM BIUSHUM aTOMOB U TPYII aTOMOB B MOJIEKYJaxX
(MHIYKTUBHBIA U Me30MepHbIi 3 dexTsl, opuenTanTsl | u |l poga); hakronoruueckue cBeneHus
O CBOMCTBax, COCTaBe, MOJTYYEHUH W O€30MaCHOM HCIOJIb30BAHUM BaKHEUIINX OpraHMYeCKHX
BEIIECTB B OBITY M IPAKTUYECKON MAEATEJBHOCTU YEIOBEKa, OOMIMX Hay4yHbIX HpPHUHIUIAX
XHUMHUYECKOT'0 IIPOU3BOJICTBA (Ha MPUMEpE MTPOU3BOJICTBA METAHOIIA, TIEpepabOTKU HePTH);



Cc(OPMHPOBAHHOCTb YMEHUM: BBISBIIATh XapaKTEpHbIE IPU3HAKY IMOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MIOHATHUS [IPU OIMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCAUHEHUM;

c(OPMHPOBAHHOCTb YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABJICHHS MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) ()OPMYJI OPraHUYECKHUX BEIECTB;

COCTaBJIATh YPAaBHEHMSI XUMUYECKUX PEAKIIMH U paCKPbIBATh UX CYLIHOCTb: OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUil IOCPECTBOM COCTABJICHUS AJIEKTPOHHOIO OanaHca 3TUX PEaKIU,
peakuuii HOHHOro 0OMEHa MyTEM COCTaBJIEHUS UX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUIA;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB U1 WJUIIOCTpAlUU HX
XMMHUYECKOT'0 ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh IPUHAIJIECKHOCTh U3yUCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K OIPEeIEHHOMY KJIacCy/TpyIIe COeTUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarndeckoir HomeHknarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL OT/I€TIbHBIX NMPEACTaBUTENEH OPraHNYeCKUX BEIIECTB (ITUIIEH, allE€TUIIEH, TOIYOJ, TNIMLEPHH,
STHJIEHIJIMKOJb, (heHO, hopManbaeru, alueTaabIeru, aleToH, MypaBbUHas KUCIIOTa, YKCYCHasI
KHCJIOTA, CTEApUHOBAs, OJICMHOBAas, NAJBMUTHHOBAs KUCJIOTHI, IVIMLWH, AJlaHWH, MaJlbTo3a,
(bpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHMsI OINPEAENATh BHJ XUMUYECKOW CBSI3M B OpPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! U HUOHHAS CBS3b, G- U M-CBS3b, BOJOPOAHAS CBA3b);

c(OPMHPOBAHHOCTh YMEHUS INPUMEHATh IOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKUX
BemectB A. M. bytiepoBa miis 0ObSICHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTe€pHU30BaThb COCTaB, CTPOEHHUE, (HU3UUECKUE U
XMMHUYECKHE CBOMCTBA TUIMYHBIX MPEJCTABUTENEH Pa3INYHBIX KJIACCOB OPIraHUYECKUX BEILIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YTIJIEBOJIOPOJIOB,
CIUPTOB, AJlbJETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCThIX U CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJIMCAXapPHUIOB),
WUIIOCTPUPOBAaTh TEHETUYECKYH0 CBSI3b MEXKAY HHMMHM YPaBHEHHSIMH COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKINH ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh YMEHHS TMOATBEPXKAAaThb HAa KOHKPETHBIX IIpUMEpax XapakTep
3aBHCUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHUH OT KPaTHOCTH M THIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepH30BaTb MCTOUYHUKH YIJIEBOJOPOIHOIO CHIPhS
(HedTb, MPUPOAHBIN Ta3, yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
IPOIYKTOB MEPEpPadOTKHU;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAYYHBIX MeETOJax
MO3HAHUS — HaONIOJIEHUH, W3MEPEHUH, MOJEIMPOBAHUM, OKCIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

c(OPMHPOBAHHOCTh ~ YMEHHUS NPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSTeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIeHHe, CHUCTeMaTH3alluio, BbISBIICHHE
MPUYHNHHO-CJIEICTBEHHBIX CBSA3EH — /ISl U3yUEHUsl CBOMCTB BEILIECTB M XUMUYECKUX PEAKIIHI;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUN C TIOHATUAMHU U
NpPEICTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB i 0Oojiee OCO3HAHHOTO
MOHMMAHHUS CYIIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIOJb30BaTh CUCTEMHBIE 3HAHUSA IO



OpPraHMYeCKON XUMMHU IJIsi OOBACHEHHS U IPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX €CTECTBEHHO-
HAy4yHYI0 IIPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opmymam u
YPaBHEHMSIM XUMHUYECKUX PEaKLUi C HCIOJIb30BaHUEM (PU3MUYECKHX BEIMUYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUYECKOW (OPMYIIBI BEIIECTBA MO U3BECTHBHIM MACCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, IPOAYKTAM CTOPAaHHUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI: IPOTHO3MPOBATh, AHAIU3UPOBATh U OLEHUBATH C MO3MLUI
9KOJIOTUYECKON 0e30IacCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
YeJI0OBEKA, CBSI3aHHOW C IepepadOTKOM BEIECTB, WCIIOJIB30BAaTh IIOJIyYEHHbIE 3HAaHUSA IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIeM B CUTYallUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHUMH: CAMOCTOSITEILHO IUIAHUPOBATh M MPOBOAUTh XUMHUYECKUMN
9KCHEPUMEHT (IOTy4YEeHUE U U3YYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YTJIEBOIOPOAOB PA3IMYHBIX KIACCOB M KUCIOPOACOAEPKAIIUX OPraHNYECKUX BEILECTB, PEIICHUE
HKCIIEPUMEHTAIIBHBIX 33/1a4 110 PACIIO3HABAHUIO OPTaHMYECKUX BEIIECTB) C COOJIIOICHUEM ITPABHIT
Oe3omacHoro oOpalleHus ¢ BelecTBaMU U JIa0OpaTOpPHBIM 00OpYyJIOBaHUEM, (OPMYIUPOBATH
Lellb  HMCCIENOBAaHUsA, MPEACTaBIATh B pa3IMYHOM (QopMe pe3ysbTaTbhl SKCIEPUMEHTA,
AQHAIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c¢(OpMUPOBAHHOCTh YMEHUI:

coOuro/1aTh MpaBUiIa HKOJOTHYECKU 11EJIeCO00pa3HOro MOBEACHHUsS. B OBITY U TPYJIOBOM
JEATEIIBHOCTH B LEJIAX COXPAHEHUS CBOErO 3J0pPOBbs, OKPYKAIOLIEH NMPUPOJHON Cpenbl U
JIOCTUXKEHUS €€ yCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEEeNIEHHBIX
OpPraHMYECKUX BEIECTB, IOHUMas cMblci nokazatesns [1/1K;

aHATM3UpPOBaTh  1I€JI€COOOPAa3HOCTh  NMPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJCHANPABICHHBIA TMOUCK XUMHUYECKON
UHGOpPMALlUK B Pa3IMYHBIX HUCTOYHUKAX (HaydHas M ydeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUYECKH AaHATU3UPOBATh XHMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HCIOJIb30BATh B COOTBETCTBUM C IOCTABJICHHON yueOHOMI
3a1a4ei.

11 KUIIACC

[TpenmeTrHbIe pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckast XUMUSD OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHNUN: O MaTePHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TIO3HABA€MOCTH SIBJICHUN IPUPOJIbI, O MECTE U 3HAUEHUHU XMMHUHU B CUCTEME €CTECTBEHHBIX HAyK
U e€ poiau B 00eCleYeHUH YCTOMYMBOTO PA3BUTHUS, B PEIICHUM NPOOJIEM HKOJOTHUYECKOM,
HHEPreTUYeCKOM M NHIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIMUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  DSHEPrud, B  OOECHEYEHHWU  PalMOHAIBHOTO
IIPUPOIONIOIL30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKA, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3710POBBIO U PHUPOTHON CpPeIe;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroliye
MOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIbI, NEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aToMa, THOPUIM3AIUSL
aTOMHBIX oOpOuTasnelf, HMOH, MOJEKyJa, BAJECHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEICHb
OKHCIICHHsI, XHMMHUYECKas CBs3b (KOBaJICHTHAas, HOHHAs, METAJUINYeCKas, BOJOPOIHAs),
KPUCTAJZIMYECKAs PEINETKA, XUMHUYECKas PEAKUUs, PacTBOP, DJIEKTPOJIUTHI, HEDJIEKTPOJIUTSHI,



JNEKTPONIUTHYECKAsT ~ JUCCOLMAIUs, CTENeHb JAMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON pEaKIiH, CKOPOCTh XUMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKOMN
JUccouuanuu, nepuoaudeckuit 3akon [[.M. MenzaeneeBa, 3aKOH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHHUS U TMPEBPAILEHUS dHEPIHH MPHU XUMHUYECKHUX PEaKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SIBJICHU; COBpEMEHHbBIE MPEACTABICHUS O CTPOCHUH BElIeCTBa HA aTOMHOM, HOHHO-
MOJICKYJISIPHOM U HAJMOJIEKYJISIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHHU3MaX XUMHYECKHX
peakuuii, TEPMOJMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTSX HX IPOTEKaHus, O
XUMHYECKOM PABHOBECHH, PACTBOpPAX U JHUCIEPCHBIX CHCTEMaX; (PaKTOIOTHYECKHE CBEACHUS O
CBOICTBaxX, COCTaBe, MOJYYCHUU U O€30MaCHOM HCIIOIb30BAHUM BAXKHEHIIUX HEOPraHMYECKHX
BEIIECTB B OBITY W MPAKTHYECKOW ESITENbHOCTH 4YEJIOBEKa, OOLIMX HAayYHBIX MPHUHIMIIAX
XUMHUYECKOI'0 ITPOU3BO/JICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISBIIATH XapaKTEPHbIE IPU3HAKU MTOHITHM, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHUS MPH OMHCAHUU HEOPTaHHMYECKHX
BEIIECTB U UX MPEBPAILCHUM;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS
(dopMyJl BElIECTB W YpPAaBHEHUN XHMHUYECKUX pEaKUui, CHUCTEMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalIbHbIE Ha3BAHHS OT/IEIBHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKHX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIEHTHAasl, MOHHAsA, METalInyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHMS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XMMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKON peméTky, OOMEHHBIH M JJOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO MX
COCTaBy, XMMHMUYECKHE PEAKLUUU [0 PA3IMYHBIM NPU3HAKAM (YUCILy U COCTaBy pEarupyrommx
BEIIECTB, TEIUIOBOMY 3(P(eKTy peakluuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, Y4YacTHIO KaTalu3aropa M JIpyTHe); CaMOCTOSATEIbHO BBIOMpPATh OCHOBAaHUS WU
KpUTEPUH I KJIacCCU(PUKALMN U3y4aeMbIX BEIIECTB U XUMHUUECKUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pPacKpbhIBaTh CMBICH MHepuoauueckoro 3akoHa JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XMMHUYECKHX DJJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepmonmueckoin cucremst JI.U.
MenpeneeBa, UCNONb3Ysl MOHATHS «IHEPrETHUUECKNUE YPOBHHU», «IHEPreTUUECKHE MOJYPOBHNY,
«S-, p-, d-aTOMHBIE OPOUTAII», KOCHOBHOE M BO30YKIEHHOE YHEPTETUICCKUE COCTOSHHS aTOMaY,;
OO0BSACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKHUX 3JIEMEHTOB M UX COEIMHEHUH 10
nepuoaam u rpynnam Ilepuonndeckoit cucremsl JI. 1. MenneneeBa, BaleHTHbIE BO3MOXHOCTHU
aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(hopMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHUE CBOWCTBA
BEIECTB Pa3IMYHbIX KJIACCOB, MOJATBEP)KIaTh CYIIECTBOBAHWE TE€HETHYECKOW CBS3M MEXKIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIbIO YPABHEHMHM COOTBETCTBYIOIIMX XUMHYECKHX
peaKLuii;



c(OpMUPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCca 3THX pEaKIHii; peakuuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKPAIEHHBIX HOHHBIX YpaBHEHUH; peakuuil
TUAPOIIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh yMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHMHUYECKHUX
peakuuii ¢ y4€TOM MX OHHEPreTHMUECKUX XapaKTEPUCTUK, XapakTep H3MEHEHMsI CKOpPOCTU
XUMHUYECKON pEeaKklMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TAKKe XapaKTep CMEIEHUs
XMMHUYECKOI'0 PaBHOBECHUS 1101 BIUSHUEM BHEIIHUX Bo3aelcTBuid (mpunuun Jle atense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKIUH, JIeKAIIUE B OCHOBE
NPOMBIIIICHHOTO TOJNYYeHHUsS CEpPHOM KHCJIOTHI, aMMHaka, OOIIMe HayyHble MPUHLUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUST HEOPraHUYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOU 3HAHUIM O METO/IaX HAYYHOT'O TO3HAHUS SIBJICHUI
IPUPO/IbI — HAOIOIEHNE, U3MEPEHNUE, MOICIMPOBAHNE, SKCIIEPUMEHT (PEaJbHbIA U MBICIIEHHBIH),
UCIIOJIB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHHUs [PUMEHSTb HSTH 3HAaHUA [pU
SKCIIEPUMEHTAIILHOM HCCIIEJJOBAHUM BEIIECTB U JUIsl OOBSCHEHUS XUMHYECKUX SBJICHHI,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHUS BBISABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NPEJCTaBICHUSIMA JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojiee OCO3HAHHOTO
MIOHUMaHUS MAaTepUAIbHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS [IPOBOJUTH PaCUETHI: C UCIOJIb30BAHUEM IIOHATUN «MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLEHTPALMs»; MacChl BEllecTBa WM 00bEMa ra3a 1o
U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe MM OOBEMY OJHOIO M3 Y4YacTBYIOIIMX B PEAKIIMU
BEIIIECTB; TEIIOBOIO 3(h(pexTa peakiuu; 3Ha4UeHUsI BOAOPOAHOTO MTOKa3aTessl paCTBOPOB KUCIIOT U
HieJiouell ¢ M3BECTHOM CTEeMeHblo Juccoldanuu; macchl (00bEMa, KOJIMYECTBA BEIECTBA)
INPOJYKTa peakluu, €ClIM OJJHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJE pacTBOpa C OINpeaeaeéHHON
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA WITH JIAHO B U30BITKE (MMEET MPUMECH ); JI0JIU BBIXO/1a
IPOAYKTa peakiiu; 00bEMHBIX OTHOLLICHUH T'a30B;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (IIPOBEJIEHUE PeaKuii HOHHOTO 0OMEHa, OATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEUIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI HHINKATOPOB,
U3yuyeHHe BIUSHHUS pa3InYHbIX (AKTOPOB HAa CKOPOCTh XHMHYECKOM peakiiu, pelIeHne
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TemMaM «Mertamib» U «Hemeramne») ¢ coOnrogeHreM MpaBil
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
LeNlb  HMCCIEOBaHUs, TMPEACTaBIATh B pa3IMYHOM (QopMe pe3ysbTaThl dIKCIIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOAThH MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYI0N U
1abopaTOPHBIM 000pPYI0BaHUEM, OOPAIIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKITUSMU TI0
BBITTOJIHEHHIO JTAOOPATOPHBIX XUMHUECKUX OMBITOB, SKOJIOTHUECKH 11eTIECO00Pa3HOT0 MOBEACHUS
B OBITY W TPYIOBOH JEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBbS, OKpY’Karolein
IPUPOJHON cpeabl M JOCTHKEHHs €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaThb OMNACHOCTh
TOKCHUYECKOr0 JEHCTBUS Ha JKHUBBIE OPraHU3Mbl ONPEAENEHHBIX HEOPraHMYECKHUX BEIIECTB,
noHumasi cMbica nokazarens [TJ1K;

c(OPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICICHANIPABICHHBI TMOWCK XUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa



MaccoBoil mH(popmanuu, MHTEpHET W Apyrue), KpUTHUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHpOopMalnio, epepadarpiBaTh €€ U UCIOIb30BATh B COOTBETCTBUU C IOCTABICHHON y4eOHOMN
3a1a4ei.
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https://m.edsoo.ru/d69df650

11 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paszgea 1. Teoperuueckue 0CHOBbI XUMHH
Crpoenue atoMma. Ilepnonnueckuit
11 3akoH u [lepuoanueckas cucrema 9 bubmmoreka [JOK
' XUMHYECKHX 3eMeHToB 1. 1. https://m.edsoo.ru/2dd57f24
Menpeneena
19 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubnnoreka [JOK
' BCIIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [IOK
1.3 X 19 1 3
HIMITHECIHE peaitiin https://m.edsoo.ru/2dd57f24
Wroro mo paszneny 39
Pasnen 2. Heopranunyeckasi xumust
bubmmoteka IIOK
2.1 H 31 1 3
eMETalIE https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
2.2 M 23 1 2
CTaIE https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54
Paznen 3. Xumus 4 )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9 but6mmorekxa [IOK
' KU3HB https://m.edsoo.ru/2dd57f24
Hroro no pazneny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
KosmuecTBo yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrposbnusie IIpakrnyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHUE
OpPTaHHYECKON XUMUH,
1 HEGHCT&BHGHI/I@ 0 1 Bubnuorexa LIOK
https://m.eds00.ru/3686e6f5
MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI
DNEKTPOHHOE CTPOCHUE
aToma yriepoza (OCHOBHOE
9 U BO30YX1EHHOE 1 bubnnorexa [HOK
coctosinus). BajgeHTHbIe https://m.edsoo.ru/Oce6fd4c
BO3MOKHOCTH aToMa
yriepoja
XuMuyeckas CBs3b B
OpPTraHUYECKUX
3 coeMUHEHNIX. MeXaHUu3MEbI 1 bu6mmoreka [IOK
00pa3oBaHUs KOBAJCHTHOU https://m.edsoo.ru/8d39f5c8
CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3eM
Teopust ctpoeHus
4 operqulc;Il)mx COETMHEHH 1 Bubmiorexa LIOK
https://m.edso0.ru/9e595ch8
A. M. bytneposa
- ]:TI/II));I;ETI/}II;OHl\;pHH. . bubmmorexa [JOK
’ https://m.eds00.ru/b0e61661
MIPOCTPAHCTBEHHAS.



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

OnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

IIpencrasnenue o
KJaccu(puKaum u

6 CHUCTEMaTHYCCKas bubmiorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTraHWYECKUX BEIIECTB
Kiaccudukanus peakiuii B bu6mmoreka [IOK
7 .
OpraHUYeCKOM XHUMHUH https://m.edsoo.ru/ba5706aa
CucremaTtu3anus u
8 00001IeHHe 3IL{IaHI/H7I 1o bubmorexa LIOK
https://m.edsoo.ru/87a37cab
TeMe
ANKaHbI: TOMOJOTHYSCKUM
psa, obmas ¢popmyina,

9 HOMEHKJIaTypa U U30Mepus, bubmuorexa [JOK
JIIEKTPOHHOE U https://m.edso0.ru/25a14636
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

10 Ddu3znyecKrue U XUMHUYECKHUE bu6mmoreka [JOK
CBOICTBaA aJIKaHOB https://m.eds00.ru/3137711c
HaxoxxaeHue aakaHoB B

1 npupoze. CriocoObl bubnuoreka [IOK
MOJYYEeHHUs U IPUMEHEHHE https://m.edso0.ru/259b0as5b
aJIKaHOB
[{uxmoankaHbl: oOmas

12 ¢dbopMyIia, HOMEHKJIaTypa 1 bubnnorexa [JOK

HU30MCpus, 0COOEHHOCTHU
CTPOCHUA U XUMUYCCKHUX

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

CBOIICTB, CIIOCOOBI
MOJIYYCHHS U IPUMEHEHHUE

13

14

Pemenne pacy€THbIX 33124
Ha OIpe/IeTICHUE
MOJIEKYJISIPHOM (hOpMYJIIBI
OpraHMYECKOT0 BEIIECTBA
10 MacCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISIIINX B €r0 COCTaB.
CucremaTtu3zanus u
00o01mIeHne 3HaHUH 110
TeMe

AJIKEHBI: TOMOJIOTHUECKUI
psa, obmas ¢popmyna,
HOMEHKJIaTypa,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI.
CtpyKTypHas U LUC-TpaHC-
M30MEPHUS aJIKEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale

15

16

17

dusnyeckue 1 XUMHUIECKUE
CBOMCTBA aJIKEHOB. 1
[IpaBuiio MapkoBHUKOBa

Crioco0bI ostyueHus u
NpUMEHEHHE aJIKeHOB

[TpaxTiueckast paborta Ne 1
no teme "[lonyuenne
ATUJIEHA U U3yUYEHUE €TO
CBOMCTB"

bu6mmoreka [IOK
https://m.edso0.ru/21069ccd

bubmuorexa [JOK
https://m.edso0.ru/665dc058

bu6mmoreka [JOK
https://m.edsoo.ru/0941eed8



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8

Pemenne pac4€THbIX 33124
Ha OIIpENIEIICHUE

bu6mmoreka [IOK

18 MOJIEKYJIIPHOM (hOPMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOTO BEIIEeCTBA
AJKaIMeHbI:

CONPSKEHHBIE,

19 M30JIMPOBAHHBIE, bubmuorexa [JOK
KyMYJIMPOBaHHBIE. https://m.edso00.ru/04298c0a
OcoOenHoctu
3IEKTPOHHOTO CTPOCHUS

20 XuMHUYECKHe CBOMCTBA bu6mmoreka [IOK
COIPSKEHHBIX TUEHOB https://m.edso0.ru/e561253d

21 CriocoOsblI MoTy4YeHHs U bubnuorexa [JOK
NPUMCHEHHE aJTKaIMCHOB https://m.edso0.ru/1aa81660
AJIKMHBL: TOMOJIOTHYECKUI
psin, obmas gpopmyna,

HOMEHKJIaTypa,
22 BJIGKTPOHH(})IGI!) U Brbmiorexa LIOK
https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIT,
¢buznyeckue cBoicTBa

93 XuMHU4YeCcKHue CBOMCTBA bu6mmorexa [IOK
AITKUHOB https://m.eds00.ru/23493a93
KauecTBeHHbIE peakiiuu Ha bubnuoreka [IOK

24 .

TPOIHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CnocoOsI ToTyueHus u bubnmuorexa [JOK

IMPUMCHCHUEC AJIKWHOB

https://m.edsoo.ru/a6f9alea



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea

26

Pewmenne 3anau: pacu€rsl
110 YPaBHEHUIO
XMUMHUYECKON peakuu

bubmuorexa [JOK
https://m.edsoo.ru/5dh8e526

27

Cucremarusais u
000011IeHEe 3HAHU 110
TEME

28

ApEeHbI: TOMOJIOTUYECKUI
psn, odmas opmya,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH307a
U TOJyoJIa, uX (hu3nueckue
CBOMCTBA

bu6mmoreka [IOK
https://m.eds00.ru/a92a7094

29

XUMHYECKUE CBOUCTBA
apEHOB: pPeaKIuu
3aMeEIICHUA

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

30

XUMHYeCKHe CBOMCTBA
apEHOB: PeaKIuu
MIPUCOCTMHCHUS,
OKHCJICHHE TOMOJIOT0OB
OeH3oI1a

bu6mmorexa [IOK
https://m.edsoo.ru/a44alaed

31

32

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpOJIa

Pemenue pacu€rHbix 3a1a4
Ha OIpEJEIIEHNE
MOJIEKYJISIPHOIN (pOpMYJIBI
OPraHNUYeCcKOro BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bubnmoreka [JOK
https://m.edsoo.ru/53461a2c



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

33

CriocoObI mostyueHus u
IpUMEHEHHE apCHOB

bubmuorexa [JOK
https://m.edso0.ru/6f717d09

34

35

36

37

I'enernueckas CBA3b MEXKIY
Pa3TUYHBIMU KJIacCaMu
YTIIEBOIOPOIOB

PacuéTel o ypaBHEHUSIM
XUMUYECKHUX PEAKIIUH.
Cucremaruzanuus u
000011IeHKE 3HAHUI 110
TeMe

[Ipupoansrii ra3. IlonyTHbie
He(TSIHBIC Ta3bl

Kamennslii yroas u
HPOAYKTHI €ro nepepaboTKu

bubmuoreka [JOK
https://m.eds00.ru/69b3398b

38

HedTp 1 ciocoOwr e
nepepadoTku. [Ipumenenue
MPOJYKTOB NEepepaboTKu
HeTH

bu6mmorexa [IOK
https://m.edso0.ru/21f9de78

39

40

41

I'eneTnyeckas cBsI3b MEXKITY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOI0OPOOB
["anoreHonpon3BoIHbIE
YTIEBOIOPOAOB:
3JIEKTPOHHOE CTPOECHHUE;
peaKIu 3aMeIeHus
rajioresa

JlelicTBue mien0o4Yei Ha
rajoreHInpou3BOAHbIE.

bu6mmorexa [IOK
https://m.edso0.ru/82b4d759



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

BzaumoeictBue
IUTAJION€HAJIKAHOB C
MardveM U [MHKOM

Cucremarusais u

42 000011ICHIE 3HAHUM 10 bubmiorexa LIOK
https://m.edso0.ru/20e89f22
pazzeny "Yriesonoposl”
43 KoHnTtposbHas padoTa mo bubnuorexa [JOK
teme "YTiaeBo1opos" https://m.eds00.ru/95c9e298
[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKUI
si11, oO1Ias popmyia
44 E:)T[I)[(,)emi Mielf(yi , Bubmiorexa LIOK
’ https://m.edsoo.ru/df04c5cd
MU30MepHsi, HOMCHKJIATYPa,
KJIacCU(pUKALIS,
¢du3nveckre CBOMCTBA
XHUMHUYECKHE CBOMCTBA
45 MpeAebHbIX OJJHOATOMHBIX bubmorexa HOK
https://m.edso0.ru/26ee34fe
CITUPTOB
CnocoObI MoTy4YeHus 1
46 MIPUMEHEHUE gﬂHoaTOMHLIX Bubmmorexa LIOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:
47 HOMEHKJIaTypa U H30Mepus, bubmuorexa [JOK
0COOEHHOCTH (PU3HUECKUX https://m.edsoo.ru/c2c788b2
U XUMUYECKHUX CBOMCTB
MHOroaroMHbI€ CIUPTHI:
48 ATHJICHTIIUKOJIb U bubnmuotexa [JOK

TIIMLEPUH, UX (puznyeckue
Y XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/ee4d84aa



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa

CriocoObI mostyueHus u

bubmuorexa [JOK

49 fpiMeHEnye https://m.edso0.ru/d12e567d
MHOTOATOMHBIX CITUPTOB
DeHOJI: CTpOEHUE

50 MOJIEKYJIbI, (PU3NUECKUE bubmumoreka [IOK
cBoiicTBa. TOKCHYHOCTH https://m.edsoo.ru/2ce726f8
denona

51 XuUMHUYECKHe CBOMCTBA bu6mmoreka [IOK
denona https://m.edso0.ru/037ca5f9

52 CriocoObl nostyueHus u bubnuoreka [IOK
npuMeHeHne GpeHoa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.
Pemenue

53 SKCTIICPUMEHTAIIbHBIX 3a1a4 bubmmorexa LIOK

https://m.edsoo.ru/fd0ced09

o teme "CoupTsl U
benonsr"
CucreMmaru3anus u

54 00001IeHne SEaHI/Iﬁ 1o bubmorexa HOK

https://m.edso0.ru/1810chb9b

TeMe
ANBAETUIBI U KETOHBI:
AJIEKTPOHHOE CTPOCHHE

55 KapOOHUJIbHON TPYMIIbI; bubnnoreka [JOK
TOMOJIOTHYECKHUE PSIbI, https://m.edso0.ru/b139beaa
oOmras popmyna, U30Mepus
¥ HOMEHKJIaTypa
Anbaeruap 1 KeTOHBIZ BuGmiorexa [IOK

56 (bu3HYECKUE CBOWCTBA;

pCakiu NpuCOCANHCHUA

https://m.edsoo.ru/c887425c¢



https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c

Peaknuuy oxkucienus u

57 KaueCTBEHHBIC PEAKIIUU bubmorexa HOK
https://m.edsoo.ru/a393baa9
aJIbJICTUI0B U KCTOHOB
58 Crioco0bI MoTy4eHUS bubmmoreka [JOK
aJbJETHIOB U KETOHOB https://m.edso00.ru/520d1c51
OIHOOCHOBHEIE
59 npeiesibHbIe KapOOHOBBIC bubnuorexa [JOK
KHMCJIOTBI, 0COOEHHOCTH https://m.edsoo.ru/fec0b113
CTPOCHHS MX MOJICKYT
W3omepust 1 HOMEHKIATypa BuGmmorexa LOK
60 KapOOHOBBIX KHC? T, HX https://m.edsoo.ru/700cc87b
(bu3UYEeCKHe CBOMCTBA
XuUMHUYECKHEe CBOMCTBA
61 MpeaeIbHbIX bu6mmoreka [IOK
OJHOOCHOBHBIX https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco0EeHHOCTH CBOMCTB
62 MYpPaBbUHOHN KHUCIIOTBI. bubnuoreka [IOK
Msoroobpasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCIIOT
OCoOEeHHOCTH CBOMCTB:
HETNPEICTbHBIX U
apoMaTHYECKHUX
KapOOHOBBIX
63 I[I/II;ap6OHOB;IX bubmorexa HOK
’ https://m.eds00.ru/83a08773
TUAPOKCUKAPOOHOBBIX

kucnort. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHUCIIOT



https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

64

[ToHATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

bubmuorexa [JOK
https://m.edso0.ru/0d162d9d

65

66

67

CriocoObI nosryueHus u
npUMeHeHHe KapOOHOBBIX
KHCJIOT

CnoxHbie dDHpHI:
TOMOJIOTHYECKUH PsI,
obmras popmyna, H30MepHs
¥ HOMEHKJIaTypa
duznyueckue U XUMUYECKHE
cBoicTBa A3(HHUPOB

bubmuorexa [JOK
https://m.edso0.ru/7c065¢c9d

bu6mmoreka [IOK
https://m.edsoo.ru/adfffe6d

bubmuorexa [JOK
https://m.edsoo.ru/ad6b94b2

68

69

70

71

Pemenne pacu€THbIX 3a1a4:
110 YPaBHEHMIO
XMUMHUYECKON peakiuu, Ha
olpeieneHue
MOJIEKYJISIpHOM (hopMyJIBI
OpPraHMYECKOTO BEIIECTBA
[TpakTuyeckas padora Ne 3.
Pewenne
JKCIIEPUMEHTAIBHBIX 3a7a4
no teme "Kap6oHoBbIe
KUCIO0ThI. ClI0KHbBIE
a¢upsr"

Kupsl: ctpoenue,
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA (THAPOIIN3)
Oco0eHHOCTH CBOMCTB
YKUPOB, COIAEPKAIINX
OCTaTKH HEINPENETbHBIX

bu6mmoreka [JOK
https://m.edso0.ru/486671fb

bubmuorexa [JOK
https://m.edsoo.ru/al19c¢5b98

bu6mmoreka [JOK
https://m.edso0.ru/bh0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922

JKUPHBIX KUCIIOT. JKUpHI B
pupoze

Mpri1a kak coJI BBICIIIAX
KapOOHOBBIX KUCIIOT, HX

72 MOIOIIIeE ICHCTBHUE bubmiorexa LIOK
' https://m.eds00.ru/3c566565
IToHsATHE O CHHTETHUECKHNX
Mmoromux cpeactax (CMC)
I"'eneTnueckas CBsA3b
73 YIJIEBOAOPOJOB U bubnuorexa [JOK
KHCJIOPOICOACPIKALIIX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEHUAM
XUMHYECKUX PEaKIUi
Cucremaruzanus
75 000011IeHrE 3HAHU 110 bubmmorexa [IOK
https://m.edsoo.ru/f8eaf2eb
TEME
OO61as xapakTepucTHKa
TJIEBOJIOB U
76 znaccnfbnxauﬂﬂ TJIEBOIOB bubmorexa HOK
y https://m.edso0.ru/7a9693al
(MOHO-, H- 1
MOJIMCaXapHU/Ibl)
MoHocaxapubl:
77 ¢u3nueckue CBOMCTBA U bubmorexa IOK
https://m.edsoo.ru/b4bdda2d
HaXO0KJIEHUE B MPUPO/JIE
[IpumMeHeHne TIIIKO3bI, €€
78 3HA4YEHUE B bubnmuorexa [JOK
JKU3HEEATEILHOCTH https://m.edsoo.ru/5e61122d

OopraHu3Ma



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d

Jucaxapupl: caxaposa,
MajbTO03a U JIAKTO3a.

bu6mmoreka [IOK

” HaxosaeHre B mpupoie u https://m.edsoo.ru/eb0384e7
MPUMEHECHHE JUCaXapHI0B
[Tonucaxapuael: ctpoeHue
80 MaKpPOMOJICKY!I, bubnmoreka [JOK
bu3nUecKre ¥ XUMHUCCKHE https://m.edsoo.ru/72a04508
CBOICTBa, MPUMCHCHHE
81 [Tonstre 00 bu6mmoreka [IOK
UCKYCCTBEHHBIX BOJIOKHAX https://m.eds00.ru/6216e766
Pemienune pacueTHbIX 3a1a4
Ha OIpeJIeJICHUE T0JIN
82 Bmxoﬁa ipOIlyKT: peakiumn bubmorexa [JOK
https://m.edsoo.ru/7fde47ef
OT TEOPETHUICCKH
BO3MO>KHOT'O
CucreMaruzanus u
83 000061IeHNE 3IL{IaHI/H7I o bubmorexa LIOK
https://m.eds00.ru/08d4364c
pasnerny
KontponbHas pabdora 1mo
TeMe
84 "Kucnoponacoaepxamue Bubmiorexa LIOK
https://m.edsoo.ru/42c6678e
OpTaHHYECKHE
coenqnueHusa”
AMUHBL: KITacCUPUKAIIHS,
CTPOEHHUE MOJIEKYJI, 00IIast Butmorexa LOK
85 dopmyna, uzomepus,

HOMEHKJIATypa U
¢buznyeckue cBoiicTBa

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

XUMHYECKUE CBOUCTBA

bubmuorexa [JOK

86 ann(aTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIUH: CTPOCHUE
87 AHWJIMHA, 0OCOOCHHOCTH bubmmoreka [JOK
XAMUUYECKUX CBOWUCTB https://m.edsoo.ru/39cd21f1
aHWJIMHA
| Cooco monyemunx BuGmonexa LIOK
https://m.edso0.ru/eal38763
am(aTHIECKUX AMHHOB
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEPHSI
89 (1)H3quCKHZI::BOI7ICTBa. o bubmorexa LIOK
https://m.edsoo.ru/d1773e80
OTaenpHBIC IPEICTABUTEIH
0-aMHHOKHUCJIOT
XUMHUYECKHEe CBOMCTBA
AMHHOKHUCIIOT, UX
90 6I/IOJI(())FI/I‘:C(?K(’)C 3HAYCHUC bubmorexa LIOK
https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
THIPOJTU3 TICTITHIOB
benku xak mpupoHbIe
91 MOJINMEPBI; prl:;KIiprI bubmorexa IOK
’ https://m.eds00.ru/429e9899
0eKoB
92 XHUMHYECKHE CBOMCTBA bu6nmoreka [JOK
OenkoB https://m.eds00.ru/6237306d
A3zoTcoaepikaiie
TeTePOIMKITHIECKIE BuGmiorexa [IOK
93 coenuHeHus. HykienHoBwie

KHCJIOTBI: COCTaB, CTPOCHUC
1 OMOJIOTHYECKas POJIb

https://m.edsoo0.ru/521d1431
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[IpaxTuueckas padora Ne 4.
Pemenne
9KCIIEPUMEHTAIBHBIX 331a4

bu6mmoreka [IOK

%4 1o Teme "A30TCoaepIKaIIIe https://m.edsoo.ru/8e3c02d1
OpraHUYeCcKHUe
coequuenusa”
[TpakTuueckas padota Ne 5.
Pemenne

95 SKCIEPUMEHTAIBHBIX 3a]1a4 bu6mmoreka [IOK
o Teme "PacriosnaBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX
coeauHeHM"
KoHTtposbHas padoTta mo

96 teme "A3oTcoaepkaliue bu6mmoreka [IOK
OpraHu4ecKue https://m.edsoo.ru/ce561bc7
coenqnueHusa”
OCHOBHBIE TOHATHUS XUMUHU
BBICOKOMOJICKYJISIPHBIX

97 COCTMHEHU I HyMelioz[LI ux bubmorexa LIOK

https://m.edsoo.ru/7aaé3ebd

CHUHTE3a —II0JIMMEpHU3aLIHs
Y TIOJIMKOH ICHCAITHS

98 IInactMaccel. YTunmzanms bu6nmoreka [JOK
¥ repepadoTKa MIacTuKa https://m.edso0.ru/82242e0f
DnacToMephl: HaTypalbHBIN

99 CI/IHTeTI/IIIepCKI/Ie Kany:JyKI/I. Bubmiorexa LIOK

https://m.edso0.ru/246103ec

Pe3una

100 BosokHa: HatypasibHBbIE, bubnnorexa [JOK

HCKYCCTBCHHBIC,

https://m.edso0.ru/5963a601
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cuHrernyeckue. [lonumepst
CIEIIMAJIBHOTO Ha3HAYEHUS

101

[IpaxTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTATBHBIX 337124
o teme "Pacrio3HaBanue
IUIACTMAacC 1 BOJIOKOH"

bubmuorexa [JOK
https://m.edsoo.ru/3aebd77a

102

O06o0mmenue u
CUCTEMAaTU3aLMs
M3Y4YEHHOI'0 MaTepuaa 1o
TeMe
"BpIcOKOMONEKYISIpHBIE
coenuueHus"

bu6mmoreka [IOK
https://m.edsoo.ru/6a22b1e8

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
w/n Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThI padoTbI pecypcbl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bu6mmoreka [IOK
Xumuueckuit a1eMeHT. M30Toms! https://m.edsoo.ru/59c112ee
2 CtpoeHue 311eKTPOHHBIX 000JI04eK 1 bubnnoreka [JOK
aTOMOB, KBaHTOBBIE YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX 1 bubnuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnunoreka [JOK
aTOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUT 1505
5 aTJi)el\/IOI;(;JIeM:HTCZ)Bq; ozg?)I;HOM u 1 bubmorexa LIOK
- https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
5 DneKTpOHHbIE KOHPUTYpaIUU 1 bubnuotexa [JOK
HOHOB. DJIEKTPOOTPHUIIATEILHOCTh https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
7 xnﬁnqgcxnx anemenToB JI. U. 1 bubmmoreia LIOK
. https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX DJIICMEHTOB H
8 00pa3yeMbIX MU TPOCTHIX H 1 bubmmorexa LIOK
https://m.edsoo.ru/f8468927
CJIOKHBIX BEIECTB TI0 TPYyIIaM U
Tepuoiam
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Cucremaruzanus u 00001IeHue

bubmuorexa [JOK

9
3HAHHUH 110 TEME https://m.edsoo.ru/8fad2942
Bunsl xumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOH 015131/1 Bonoponnas bubmmorexa [IOK
- PONIOPOAL https://m.edso0.ru/5a8072af
CBA3b. MeXMOIIEeKyIIsIpHBIC
B3aUMOJICUCTBU
BajieHTHOCTE U BaJIEHTHEIE
BO3MOKHOCTH aTOMOB. CBSI3b bubnuorexa [JOK
11 .
AJIEKTPOHHOU CTPYKTYPhI MOJICKYJT https://m.edso0.ru/3d2ca093
C UX TE€OMETPUUECKUM CTPOCHUEM
IIpencraBieHUsT O KOMIIIEKCHBIX
12 cope II[/IHGHI/ISIX' COCTaB U bubmorexa [JOK
8 ' https://m.edso0.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MosekyasipHOro 1
13 HEMOJIEKYJIIPHOIO CTpOeHU. TuIbl bubnuoreka [IOK
KPHCTAJUINYECKUX PEIICTOK https://m.edsoo.ru/e167635b
CBOMCTBA BEIIIECTB
IToHsaTHE O TUCHEPCHBIX CUCTEMAX.
14 IIpe CTaBJIeHHI/Ie OpKOJ'IJ'IOI/I HBIX bubmorexa HOK
e A https://m.edsoo.ru/da2c70e4
pacTBopax
HctrHHBIE pacTBOPHI:
HacCHIIIEHHBIC U HEHACHIIIEHHEIC, bu6nmoreka [JOK
15
pPacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
16 CriocoObI BEIpaOKECHHS bubnmuorexa [JOK

KOHIIEHTpAIlN PaCTBOPOB

https://m.edso0.ru/328e653a
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Pemrenue 3a1a4 ¢ HCIOIb30BaHUEM

HOHATHUH ""MaccoBas I0JIA bu6mmorexa [IOK
17 . " 1
pacTBOPEHHOIO BelecTra", https://m.edsoo.ru/785e0ab4
"MoJisipHas KOHIIeHTpauus"
Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
18 1
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
19 CucreMmaruzanys 1 00001eHe 1 bu6mmoreka [IOK
3HAHHU 110 TeMe https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo temam
"Ctpoenue atoma. [lepuognueckuii
3aKoH U [leproanyeckas cucrema
PO bubmuorexa [JOK
20 XUMHYECKHX 31eMeHTOB J[. H. 1
. https://m.edsoo.ru/70a60aa4
Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue
BemecTB"
Knaccudukanus XumMuaeckux
peaKurii B HEOPTraHUYECKOU U
OpraHMYEeCKON XUMHH. 3aKOH
21 cg aHe acchl BEIIECTB; 3aK0 1 bubmmoreia LIOK
XPaHEHHS MacChl BEIIIECTB; 3aKOH
P https://m.edso0.ru/6335cdd2
COXPaHEHUS U TIPEBPAIICHUS
SHEPTUU MMPU XUMHUYIECKUX
peaxusax
TennoBbie 3 (HEKTh XUMHUECKUX
29 caxiii Teq)(bo ecKite 1 bu6mmorexa [IOK
KITHH. MOXHMHYECKH
peartt P https://m.edso0.ru/d1db86da
YpaBHCHHS
BreruucieHus mo ypaBHEHHUSIM
P . bubnmoreka [JOK
23 XUMUYECKHUX PEAKIUN U 1

TEPMOXUMHUYCCKUM YPaBHCHHAM

https://m.edso0.ru/87h13954
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CKopocTh XMMHUYECKOH peakuuu, eé
3aBUCHUMOCTB OT Pa3JIMYHBIX

24 ¢dakropoB. Katanus u
KaTaJan3aTophl

o5 I'oMoreHHbIC U TETEPOTreHHBIC
peakuuu
[IpakTuueckas padora Ne 1 mo Teme

26 "]Efnmmne pa3nEIqux ¢baxTOpoB Ha bubmorexa LIOK

. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYIECKOU PEAKITUN

97 OObpaTtumbie U HEOOpaTUMBIE bubnunoreka [JOK
peakiun. XMMHYECKOE paBHOBECHE https://m.edsoo.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme

08 "BnusHue pa3nudHbIX GaKTOPOB HA bubnnoreka [JOK
MOJI0KEHHE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"

DNEKTPOTUTHYECKAS UCCOIUAITHS.
29 CI/IJ'II:III:I))IG u cradble 3§eKTp<I)lanm. Brbmiorexa LIOK
https://m.edsoo.ru/5f766bdf
CreneHs AuCCOIMAIIMU
HNonHOe npon3BeIeHre BOABL.

30 Cpena BOJHBIX pacTBOPOB. bubnuoteka [JOK
Bonopoausriii mokazatens (pH) https://m.eds00.ru/3966ca89
pactBopa
I'maponu3s coneil. Peakuuu,

31 npjfexammne B paCTngax bubmmorexa LIOK

https://m.edsoo.ru/09d5adbd
JIEKTPOJIUTOB
IIpakTuyeckas padora Ne 3 o Teme Bumorexa LIOK
32 "XUMHYECKUE PeaKIUU B

pacTBopax IEKTPOIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBIC PEAKITHH.

bu6mmorexa [IOK

33 Bakneiirire OKUCIUTETN U https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 MeTto[ 371eKTPOHHOTO (3J1E€KTOHHO- bubmumoreka [IOK
HOHHOT0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U bubmuorexa [JOK
pacIijiaBoB BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3amay pa3nuMvHBIX THIIOB bubmorexa LIOK
https://m.edso0.ru/5a859d16
37 Pemenue 3amau pa3nuvHbIX TUIIOB Bubnuorexa LIOK
https://m.edsoo.ru/5afa265d
Cucremaru3anus U 0000IICHUE
38 3HAHUH 110 Teﬁe "XI/IMHI{I::KHG bubmorexa LIOK
.\ https://m.edsoo.ru/c161eb85
peakumn
39 KonrtponbHas pabora no teme bubnuoreka [IOK
"XuMHUECKUE peaKiuu” https://m.edso0.ru/a8a0a930
[Tonoxenne HEMETaIOB B
IIepnonnueckoii cucreme
40 XAMUYECKUX diemMeHToB /1. U. bubmuorexa [JOK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. dusnyeckue
CBOICTBA HEMETAJJIOB
AJioTponusi HeMeTauioB (Ha
41 an/IMege KHCII0pO/ia CepBI( bubmorexa IOK
’ ’ https://m.edsoo.ru/ef92c91c
docdopa u yrnepona)
42 Bogopon: nonyuenue, pusnyeckue bubnnorexka [JOK

Y XMMHYECKHE CBOMCTBA. [ uapu bl

https://m.edso0.ru/0aa8f613
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["asiorensl: HaXOXJIEHUE B PUPOJIE,

43 CIoCOOBI MOJTyYeHHUsI, PU3NUECKHe Bu6mnorexa LIOK
. https://m.edsoo.ru/4e223795
U XMMHYECKHE CBOMCTBA
lManorenoBonoponasl. Baxnenmue
44 Kncnoponcoieimimne COCIMHEHUS Bu6mnorexa LIOK
https://m.edso0.ru/6b3255e6
TaJIOTeHOB
JlaGopaTopHble U MIPOMBIIIIJICHHbIE
45 CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB. bubnuorexa [JOK
[TpuMeHeHre TaloreHoB 1 UX https://m.edsoo.ru/6971aca4
COEAMHEHHI
[TpakTrueckas padota Ne 4.
46 P:I_HGHI/Ie SKCHCI])C)I/IMeHTaJIBHBIX bubmorexa LIOK
https://m.edsoo.ru/8b26fecd
3amay o teme "["amorens”
Kucnopon: naboparopHusie u
MIPOMBIIIIJIEHHBIE CIIOCOOBI
47 ninyquI/m busnyeckue u bubamorexa LIOK
’ . https://m.edsoo.ru/c8abc36a
XUMHYECKHe cBoicTBa. O30H.
[IpumeneHne KucIopoaa U 030Ha
48 Oxkcubl ¥ IEPOKCU B bubmorexa HOK
https://m.edsoo.ru/5c8816a0
49 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmmoreia LIOK
https://m.edso0.ru/2b6d8b4b
Cepa: HaxOXJeHHUE B IPUPOJIE,
50 CH(I))CO6I>I nonz}[/qeﬁm (ﬁnsiqicxne bubmmorexa LIOK
7 https://m.edsoo.ru/46afael6
Y XHMHYECKHE CBOMCTBA
51 CepoBoaopo, CyabhuIbl Bu6miorexa LIOK

https://m.edsoo0.ru/7¢875999
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Kucnopoaconep:xarue

bubmuorexa [JOK

52 COG{[I/IHCHI/IH CCPI)I. Oco0enHoctu https://m.eds0o.ru/8cfa2548
CBOWICTB CEPHOM KUCIIOTHI
[TpakTuyeckas pabora Ne 5.
53 Pemenne skciepuMeEHTAIBHBIX bubmumoreka [IOK
3anad 1o Teme "Cepa u e€ https://m.edsoo.ru/0afb05e4
COeIMHEHUS "
A30T: HaX0XKJAEHUE B IPUPOJIE,
54 CIIOCOOBI TIOTy4YeHUS, PU3NICCKUE bubnuorexa [JOK
1 XUMHYECKHE CBOMCTBA. AMMMAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnoponcoaepxamniue
55 coez[mfelfm iSzTa.H(l)COGGHHOCTI/I bubmmoreia LIOK
B 5 https://m.edsoo.ru/e2965afe
CBOWCTB a30THOM KUCIIOTHI
56 IIpumenenue azoTa u ero bubnunoreka [JOK
COeIMHEHU. A30THBIC yIOOpEeHUS https://m.edso0.ru/129f5059
®dochop: HaxOXKIAEHHUE B IPUPOJE,
57 CHocoObI MOTy4YeHUs, PU3NIECKIe bubnmnorexa [JOK
U XuMHU4eckue cBorcTa. Dochuapt https://m.edsoo0.ru/9a6b43ec
u pochuH
Oxcuasl docdopa,
58 q)ocq)i[)pcfneg)mzmne KHUCJIOTBI. bubnuorexa LIOK
. https://m.edsoo.ru/c7a2d429
Comnu dochopHOil KUCITOTHI
[Tpumenenune gpocdopa u ero
59 cope)II/IHeHm"L g;oc((il))oiHHe bubmmorexa LIOK
https://m.edsoo.ru/a218070a
ynoOpeHus
50 [TpakTuyeckas padora Ne 6. bubnuorexa [IOK

Pemenue SKCIICPUMCHTAIILHBIX

https://m.edsoo.ru/8175ac3f
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3aga4 1o Teme "A3oT u ochop u
Ux coequHeHus"

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

bubmuorexa [JOK

o1 bu3MUECKHe U XUMUYECKHUE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHUE
Oxkcup yriepona(ll), oxcu
62 yrnepzcl);la(l\i)) I;/F(OJI)I)HaSI KECHOT& u Bu6mnorexa LIOK
. ’ https://m.edsoo.ru/dba58adf
e€ conu
63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmiorexa LIOK
https://m.eds00.ru/6029b609
Kpemunii: HaxoXAeHIE B IIPUPOJIE,
64 Cl'II)OCO6BI nonyqelfnﬂ Q)Hsnie(lz)x;e Bubmiorexa LIOK
. https://m.edsoo.ru/143558ab
Y XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuausi(1V), kpemaueBas bubnuorexa [JOK
KHCJIOTA, CHJIMKATEI https://m.eds00.ru/3170e7b1
IIpuMeHeHnEe KpEMHUS U €TO bubnuoreka [IOK
66 coegunennii. CTEkI0, €ro https://m.edso0.ru/393cdac0
MOJTy4eHHE, BH/IbI CTEKIIA https://m.edsoo.ru/5823cefb
67 Pemienue 3a1a4 pa3inyHbIX THIIOB bubmorexa IOK
https://m.edso0.ru/b624f801
68 Cucremaru3zanus u 0000IICHIE bubnuoteka [JOK
3HaHui o Teme "Hemeramsr" https://m.edso0.ru/6e864db5
69 KonrtponsHas pabora no teme bubmuorexa [IOK
"Hemeramisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yJbTaTOB KOHTPOJIBHON bubmuorexa [IOK

paboThI, KOPPEKIHUS OMINOOK

https://m.edsoo.ru/2b7e9510
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IlonoxeHue MeTanIoB B
[Tepuonuueckoit cucreme
XUMHAYECKHUX DJIIEMEHTOB.

bu6mmoreka [IOK

& OCOOEHHOCTH CTPOCHUS https://m.edso00.ru/9839c16¢c
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJLJIOB
OO6uue pusznueckre cBOMCTBA
72 MeTI:Jmoqlz. [IpuMeHeHne MeTaIoB bubmmorexa LIOK
https://m.edsoo.ru/51dac9d3
B OBITY U TEXHHUKE
73 CmuaBsl MetasuioB. Kopposust bubnuorexa [JOK
METaJJIOB https://m.edso0.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
ONEKTPOXUMHUYECCKHUH Ps
75 HaHpH)II)(eHI/Iﬁ MeTaJ'IJ'IOE. IOL6H1He bubmorexa HOK
https://m.edsoo.ru/94eb377a
CHOCOOBI MOTYyUYEHUSI METAIIIIOB
OO6m1ast XxapakTepruCTHKa METAIIJIOB
|A-rpynmsl [lepronngeckoit
CUCTEMbI XUMHUYECKHUX JICMEHTOB.
76 Hatpuii n xanuii: nony4denue bubmorexa IOK
’ https://m.edsoo.ru/e12c26b3
¢busznuecKkrue 1 XUMHUYEeCKHe
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BEIIECTB U UX COEIUHECHUN
OO1mas xapakTeprCcTUKa METaJIOB
HA-rpynnst [lepuoauueckoit Butmorexa LOK
77 CUCTEMbI XUMHUYECKHUX JJICMEHTOB.

Maruuii 1 KaJbLWii: TTOTy4YEHHE,
(bU3UYECKre U XUMHUYECKUE

https://m.edsoo.ru/7c3e49c0
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CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COSTMHEHNH

JKEcTKOCTh BOABI U CIIOCOOKI €8

bubmuoreka [JOK

8 yCTpaHeHHUs https://m.edsoo.ru/c74bfae9
AJIFOMUHMI: TTOTy4YEeHHUE
79 (dbuzuveckue u XI/I};\/II/I‘ICCI’(I/IC bubmmorexa LIOK
. https://m.edso0.ru/0e79b266
CBOICTBA, IPUMEHEHNE
AMdoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA aJTFOMUHHUS, bu6mmoreka [IOK
THIPOKCOKOMIUIEKCHI aTFOMHHHS, https://m.edso0.ru/5d12d318
UX TIPUMCHEHHUE
81 Pemenwue 3a1a4 pa3muIHBIX TUIIOB
[IpakTuueckas padbora Ne 7.
82 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [HOK
3a1a4 1o TeMe "MeTasuibl TJIaBHBIX https://m.edsoo.ru/27a4af43
noarpymnm"
OO1as xapakTeprcTUKa METaJIOB
83 no0ouHbIX noarpymni (b-rpymm) bubnuoreka [IOK
[Meproanveckoii CHCTEMBI https://m.eds00.ru/610d7431
XUMUYCECKHUX DJIEMEHTOB
dusnyeckue 1 XUMHIESCKUE
84 CBOMCTBa XpOMa U €ro COeAMHEHU I bubmorexa HOK
’ https://m.edso0.ru/9911bef3
WX IPUMEHEHHE
Baxneiinme coefuHEHUS
85 Maprasua. HengHFaHaT KaJus, ero bubmorexa IOK
. ’ https://m.eds00.ru/039d69c8
OKHCJIUTEIbHBIC CBOKCTBA
86 DOu3nIecKrue 1 XUMHUYECKHUE bu6mmoreka [IOK

CBOICTBA JKeJjIe3a U ero

https://m.edsoo0.ru/1b7f8741
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coenuHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKele3a

duznueckue 1 XUMUYECKUE

bubmuorexa [JOK

87 CEOHCTRA MEJL 1 €€ COCAMHEHII, https://m.edso0.ru/2bc0f954
UX IPUMEHEHHE
Ouznyeckue 1 XUMHUIECKHE

88 CBOMCTBA IIMHKA M €r0 COCIUHCHMI, bu6mmoreka [IOK
UX IPUMCHECHHE. https://m.edsoo.ru/b1f2beal
' 1pOKCOKOMILIEKCHI IUHKA
[IpakTuueckas padora Ne 8.

89 Pemenue skcriepuMeHTabHBIX bubnunoreka [JOK
3aJ71a4 110 Teme "MeTrasuibl https://m.edsoo.ru/a6e352ea
moOOYHBIX roArpymm"”

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmiorexa LIOK

https://m.edsoo.ru/a8b83d83

O060061eHne U cucTeMaTH3alus

91 I/ISyHCIII-IIHOFO MaTepuaa 1o THGMe Brbmiorexa LIOK

https://m.edsoo.ru/e91fe975

"Meramnsbt"

92 KonTponbhas padbota no teme bubnnoreka [JOK
"Mertausr" https://m.edso0.ru/83f63ea3

93 AHanus pe3yabTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHS OUINOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHun

94 YCTOMYMBOTO Pa3BUTHS bubnmoreka [JOK
yenoBeyecTBa. [IoHATHE O HAYYHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEI0BAHUS BEIIECTB

95 Hay4nble mpuHIAIIBEI OpraHu3annu bubnnorexka [JOK

XUMHYCCKOTO IMTPOU3BOJACTBA.

https://m.edsoo.ru/2e45a44f
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[TpombliIeHHBIE CITOCOOBI
HOJTy4YCHUS BOKHEUIIINX BELICCTB

XUMHUYECKOE 3arpsAI3HEHUE

96 OKPYKArOIIEH CPEJIbl U €r0 1 BuGmnorexa LIOK
https://m.edsoo.ru/9f11bf51
ITOCJICICTBHS
97 XUMUA U 3J0pPOBBE YEJIOBEKA. 1 bu6mmoreka [IOK
JlekapCTBEHHBIE CPEICTBA https://m.edsoo.ru/a6552721
Xumus nuniy. Poas xuMun B
98 o6ecnequjIIH [MUILEBOA 1 bubmmorexa [IOK
https://m.edsoo.ru/1f7b5bd2
0e30IMacHOCTH
99 Kocmernueckue u napdromepHbie 1 bubnnorexa [HOK
cpencTBa. beiToBast Xumust https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTEILCTBE.
100 BamHeﬁmH: CTPOUTEINbHBIC U 1 bubmorexa IOK
https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIC MaTepUaTbI
XHUMHS B CEIIBCKOM XO3SIICTBE.
101 Oprannyeckre 1 MUHEPAIILHBIE 1 bubmorexa IOK
https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmarmu3anus 1 0000IIeHE 1 bu6mmoreka [IOK
3HAHUH 110 TeME https://m.edso00.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumus; yrayonennoe odyuenue, 10 kinace/ Epemun B.B., Ky3pmenko H.E., Tepenun B.1.
u ap.; noja penakmnueit Jlyanna B.B. O01mecTBo ¢ orpaHHnYeHHON OTBETCTBEHHOCTHIO
«IPODAy; AxunonepHoe oomectBo «M3narensctBo «lIpocBemenner»

» Xumus; yriryosnennoe ooydenue, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos
A.A., u 1p.; noxa peaakuueit Jlyauna B.B. OOmiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO

«JIPODAy; AxunonepHoe oomectBo «M3narensctBo «lIpocBemenney»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

MeTtoaudeckoe mocooue. Xumus. 10-11 kmacchl yriryonéuusiid yposeHs (2023 r.)

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://lesson.edu.ru/



