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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma o XMMHUHM Ha ypOBHE CpEAHEro o0Iero ooOpazoBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®@3 «O0 obpasoBanun B Poccuiickoit Penepamumy,
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHs (QeaepaabHOM 00pa30BaTeNbHON MPOTpaMMBI CPETHEro O0O0IIero
obpazoBannsa(POIl COO), mpencraBieHHBIX B DenepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEILHOM
cragnapre COO, ¢ yuérom KoHuenuu npernonaBanus y4eOHOTO mpeaMera «XUMHUS» B 00pa30BaTEIbHBIX
opranm3amusx Poccwmiickoir ®denmeparuy, peaM3yOMHUX OCHOBHBIE OOpa3oBaTEbHBIC MPOTPAMMBI, H
OCHOBHBIX TIOJIOKeHHMH «CTpaTeruu pa3BuThs BocmuTaHus B Poccuiickoit @enepannu Ha nepuon go 2025
roga» (Pacmopspkenue [IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha YpOBHE YIIyOJIEHHOTO M3y4YeHHs 3aHMMAeT BaKHOE MECTO B CHCTEME ECTECTBEHHO-
HayyHOro ooOpazoBaHust ydammxcs 10-11 kmaccoB. M3yueHue mnpeamera, peann3yeMoe B YCIOBHIX
nuddepeHInpoBaHHOrO, NPOPHUIBLHOTO OOY4YeHHUs, NpHU3BaHO oOecmeynTh 00IIe00pa3oBaTeIbHYI0 |
OOIIEKYTbTYPHYIO TOJATOTOBKY BBHIITYCKHHUKOB IIKOJBI, HEOOXONMMYIO IS aJanTalud UX K OBICTPO
MEHSFOIIUMCS.  YCIOBUSIM KM3HH B COIIMYME, a TaKKe Ui TPOJOJDKEHHs] OOy4YCHHsSI B OpPTraHU3aIMSIX
podecCHOHANBEHOTO 00pa30BaHus, B KOTOPBIX XUMHUS SIBJISIETCS OJTHOW U3 IPUOPHUTETHBIX TUCIHILIHH.

B mporpammMe 1mo xumMun Ha3HaueHHE MpeAMeTa «XHUMUS) MOIydaeT MOAPOOHYI0 WHTEPIIPETALUIO B
COOTBETCTBMM € oOcHoBomojararoummu nonoxennsMu @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJNEH,
coJiep>KaHusl, pe3yIbTaToB 00yUYeHHUsI U TPeOOBaHMH K YPOBHIO MOJITOTOBKU BITYCKHUKOB. CBUIETEILCTBOM
TOMY SIBJISIFOTCS CIIEAYIOIINE BEITIOTHIEMbIE IIPOTPAMMOM 10 XUMUH (PYHKITUU:

e  HH(DOPMAIIMOHHO-METOANYECKAsI, Pean3alis KOTOpOoi 00ecrieunBacT MojydyeHre MpecTaBIeHuUs

0 LeNsX, COACepKaHWH, OOIIeHd CTpaTernu OOYy4YeHHs, BOCIIMTAHUS W Pa3BUTHS OOYYArOIIMXCS
CpeACTBaMHU IMpeMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;

®  OpraHM3alMOHHO-IUIAHMPYIOIIAs, KOTOpas TMpeaycMaTpUBAeT  ONpeNeleHUe:  MPHHIUIIOB
CTPYKTYPHPOBAHHS M TOCIENOBATEIFHOCTH M3YYCHHUSI yUIeOHOTO MaTepHaia, KOJMYECTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTEePHUCTUK; TOIAXOAOB K (DOPMHUPOBAHUIO COJEpPKATEIHHOW OCHOBBI
KOHTPOJISI W OIEHKH O0pa3oBaTEeNIbHBIX AOCTHKCHUH 00ydaromuxcs B paMKax MTOTOBOH
aTTecTaluuu B (hopMe €AMHOTO TOCYAaPCTBEHHOTO SK3aMeHa M0 XUMHH.

[Iporpamma mist yriryOIEHHOTO H3YUISHHUS XUMHUU:

e yCTaHAaBJIMBAE€T WHBAPHAHTHOE MPEIMETHOE COJEpXKaHWe, 00sA3aTeIbHOE IS M3yUeHHs] B paMKax
OTACNBHBIX NpodriIe, mpeaycMaTprBaeT pacrupeiesieHiHe U CTPYKTYPUPOBaHHE €ro MO Kiiaccam,
OCHOBHBIM COJICp>KaTeNIbHBIM JIMHUSAM/pa3iesiaM Kypca;

e 1aT MpUMEpPHOE pacipeeieHne Y4eOHOro BpeMEHH, PEKOMEHAYEMOTO TSl H3Y4EHUsI OTAEIbHBIX
TEM;

e MpejyaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3yUCHUSI YIEOHOrO MaTepuana ¢ y4€TOM JIOTUKU
IIOCTPOCHUS Kypca, BHYTPHUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e 1aéT METONMWYECKYI0O HWHTEPHpETAINIoO IelNed W 3agad HM3ydeHHs] MpeaMeTa Ha yriayOI€HHOM
YPOBHE C YYETOM COBPEMEHHBIX TMPHOPUTETOB B CHCTEME CpPEIHEro o0Iero ooOpa3oBaHUs,
COJIEpP)KATeNIbHOM  XapaKTEepHUCTHUKHA  ITUIAHUPYEMBIX  pe3yJbTaToB  OCBOSHHS  OCHOBHOM
00pazoBaTeLHON MPOTpaMMEI CPETHETO OOIero 0dpa3oBaHUs (JTMIHOCTHBIX, METANPEIMETHBIX,
MPEIMETHBIX), & TakXke C YYETOM OCHOBHBIX BHUJOB YYe€OHO-TIO3HABATEIBHBIX JCHCTBUH
00y4aromerocs o OCBOCHHUIO COIEPKAHMUS IPEIMETA.

[lo BceM Ha3BaHHBIM MO3WIMSAM B MPOTpaMME IO XUMHH IPEIyCMOTPEHa MPEEeMCTBEHHOCTh C
oOydeHHEM XHUMHUH Ha YpOBHE OCHOBHOrO o0mero oOpazoBaHus. 3a TIpeleiamMH yCTaHOBICHHOM
MPOrpaMMOM TI0 XMMHHU 00S3aTENbHON (MHBapUaHTHON) COCTABISIONICH CONEp)KaHUS Y4eOHOTO TMpeaMeTa
«Xumus» ocTaéTcst BO3MOKHOCTh BEIOOpA €T0 BAPHATHBHON COCTABIISIONICH, KOTOPAsl TOJDKHA OTPEIEISITHCS
B COOTBETCTBHH C HAIPaBJICHHEM KOHKPETHOTO MPOQHIS 00yUCHHS.

B cootBerctBun ¢ koHuentyaidsHeiMH TonoxkeHusiMH PI'OC COO o Ha3HAYEHUU MPEIMETOB
0a3oBoro u yrinyOnéHHOTO ypoBHe# B cucteMe AuddepeHInpoBaHHOrO 0OyUeHHS Ha YPOBHE CPEIHETO
obmero oOpa3oBaHHWs XWMHS HAa YpOBHE yriayOnE€HHOTO W3y4YeHWS HAINPaBICH HA pPean3aIluio
MPEEMCTBEHHOCTH C TOCJEIYIOLUIUM STaroM IOJyYeHHS XUMHUYECKOro OOpa3oBaHUSI B PaMKax H3Y4EHUs
CHEIMANFHBIX €CTeCTBEHHO-HAYYHBIX M XWMHUYECKHX IUCIHIUIMH B By3aX M OpraHU3aIUsaX CPEIHEro
npodecCHOHANBEHOTO 00pa3oBaHus. B oJTol cBsA3M H3ydeHHE MpenMmera «XHUMUS» OpPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pACHIMPEHUE U YIIyOJieHHE TEOPETHYECKOH W TMPAaKTUYECKOH MOJArOTOBKU
00yJarommxcs, BBIOPABIINX OMNPeACIEHHBI Npoduiah OOy4YeHHs, B TOM UHCIE C IEePCHEKTHBON



MOCIIEAYIOMIETO TOTYYSHU XUMHUUECKOTO 00pa30BaHUs B OpraHU3aIusaX MpodeccnoHaaIbHOro 00pa3oBaHmMsL.
Hapsiny ¢ atum, B cBete TpeboBarmii @I'OC COO k miaHupyeMBIM pe3ylibTaTaM OCBOSHHUS (emepanbHON
00pa3oBaTelIbHOM MpOrpaMMbl CpelHEro o0mero oOpa3oBaHUs HM3y4YeHHE THpeaMeTa «XHUMHUD»
OPHEHTHPOBAHO TaKKe Ha pELICHHWE 3aJad BOCIUTAHUS W COLHUAIBHOTO pa3BUTHS OOYyYaloUIMXCs, Ha
(dbopMHpoBaHUE Yy HUX OONICHHTEIUICKTYalbHBIX YMEHHN, YMEHHH palMoHAIU3alMd y4eOHOrO Tpyla |
0000IIEHHBIX CIIOCOOOB JIEATETHHOCTH, HMEIOIINX MEKIMCIUTLTUHAPHBIN, HaJIPEIMETHBIH XapaKkTep.

CocraBngomyMy npeaMeTa « XUMUs) Ha YPOBHE YIIyOJEHHOTO M3ydeHHs SBISIIOTCA yriuyOJIEHHBIC
Kypchl — «Opranuueckas xumusi» u «OO0mIas 1 HeopraHudeckas XuMus». [Ipu omnpeneneHun MOaAX0J0B K
0TOOPY M CTPYKTYPHOU OpPraHU3aIiy COIEPKaHMS STHX KYPCOB B IIPOrpaMMe TI0 XUMHH 32 OCHOBY TIPHHSTHI
nonoxkeHuss ®I'OC COO o paznmuuusx 6a30BOTO U YrIyOIEHHOTO YPOBHEH H3yUYEeHHS IIpeIMeTa.

OcHoBy conepxaHusi KypcoB «Opranudeckas xumus» u «OOmas ¥ HEOpraHu4eckas XHUMHUS»
COCTABIISIET COBOKYITHOCTh MPEJIMETHBIX 3HAHWN U yMEHUI, OTHOCSIIUXCS K 0a30BOMY YPOBHIO HM3YUCHHS
mpeaMmera. JTa cUCTeMa 3HAHMW IOJydaeT ONpeAeiEHHOE TEOPEeTHYECKOEe IONOJIHEHHE, MO3BOJISIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00BEM (hakTONOrnueckoro Marepuana. Tak, Ha yrayOnéHHOM
YpOBHE W3y4YeHHsl MpeaMera oOecrieueHa BO3MOXKHOCTh 3HAYMTENBHOTO YBEIWYEHHsS 00hEMa 3HAHUH O
XAMUYECKAX DJJIEMEHTAX W CBOMCTBAX WX COEAMHEHMH Ha OCHOBE PACHIMPEHUS H  yriIyOneHus
MPENICTABICHUH O CTPOCHWHU BEIIECTBA, XMUMHYECKOW CBS3M M 3aKOHOMEPHOCTSIX IPOTEKAaHUS PEaKIIHid,
paccMaTpUBaeMbIX C TOYKH 3PEHUS XUMUYECKOH KMHETHKU M TEPMOAMHAMUKH. M3ydueHue nepuonueckoro
3akoHa W [lepHOAMYeCKOW CHCTEMBl XUMHYECKHX JJIEMEHTOB 0a3Wpyercss Ha COBPEMEHHBIX
KBaHTOBOMEXAHMUYECKHUX IIPEJICTABICHUAX O CTPOSHHH aToMa. XHUMHYECKasl CBs3b OOBSCHSIETCS C TOYKH
3peHUs] DHEPreTHYeCKUX HW3MEHEHWH mpu e€ oOpa3oBaHMM W pa3pylIeHWH, a TaKXKe C TOYKH 3PEHUs
MEXaHU3MOB €€ 00pa3oBaHus. M3yueHne THUIOB peakiuii JOMoHAeTCS (POPMUPOBAHUEM MPEICTABICHUH 00
ANEKTPOXUMHUIECKHX TPOIeccax M JJIEKTPONIM3E PAcIIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHmdeckoi
XUMHH TIPU PACCMOTPEHUH PEaKIIMOHHON CIIOCOOHOCTH COSAMHEHUHN yaensIeTcs 0c000e BHUMAaHHE BOTIPOCAM
00 3JEKTPOHHBIX AP PEeKTax, 0 B3AUMHOM BIUSIHUN aTOMOB B MOJIEKYJIaX M MEXaHH3MAaX PEaKIni.

Ocoboe 3HaueHnEe UMEET TO, YTO Ha COAEPIKaHNe KYpCOB XHUMHUHU YIIyOJIEHHOTO YPOBHS W3yUSHHS ISt
KJIACCOB OMpeAeNEHHOr0 Npodis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpPYy M XapakTep JONOJHEHHU K oOIien
CHUCTEME TMPEJIMETHBIX 3HAHWMI) OKa3hIBAIOT BIUSHHE CMEXHBIC IpeIMeThl. Tak, HampuMmep, B COAepKaHUU
npeaMera s KJIacCoB XMUMHKO-(puzndeckoro mnpoduist Oonpinoe 3HaYeHHWE OyAyT HMETh 3JIEMEHTHI
yueOHOTO MaTepuaia mo obmeit xumun. [Ipu n3ydeHnn npeamera B JaHHOM ClIydae aKIeHT OyAeT caelaH
Ha OOIIHOCTh METOJOB IMO3HAHWS, OONIHOCTh 3aKOHOB WM TEOPHUH B XUMHH W B (HU3UKE: aTOMHO-
MOJIEKYJIsIpHasi TeopHsi (MOJEKYIJISIpHAsl Teopusi B (PU3MKE), 3aKOHBI COXPAaHEHHsI MAacChl U YHEPTUH, 3aKOHBI
TEPMOJIWHAMUKH, JIEKTPOIIN3a, MPEICTABICHNSI O CTPOSHHH BEIIECTB U APYTOE.

B 10 e BpeMs B comepaHUH MpeaMeTa sl KIACCOB XMMHUKO-OMOIIOTHIECKOT0 PO OOMBIIHIA
yIeNbHBI Bec OyAeT MMETh OpraHuueckas Xumus. B 3TOM ciydae mpemocTaBiseTcsi BO3MOXKHOCTB IS
Oonee 00CTOATEIBHOTO PACCMOTPEHUSI XUMHUUECKOW OpraHU3allMy KIJIETKH KaK OMOJOrMYeCKOH CHCTEMBI, B
COCTaB KOTOPOW BXOJST, K NMPHUMEPY, TaKue CTPYKTYPHBIE KOMITOHEHTHI, KaK JIMTUABI, O€IKH, YTIEBOJBI,
HYKJICMHOBBIE KUCIOTH U Apyrue. [Ipum 3TOM 3HaHHS O cOCTaBe M CBOMCTBAaX MPEACTABUTENEH OCHOBHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB CIYKaT OCHOBOM JUIsi M3YYEHHUS CYIIHOCTH MpoleccoB (OTOCHMHTE3A,
JBIXaHS, TAIIEBAPEHISL.

B mmame ¢opmmpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOEHHUS OOIEHAYYHBIX METOIOB
MO3HAHUS W ONBITA TPAKTHYECKOTO TNPHUMEHEHMs HAy4YHBIX 3HAHUH H3ydeHHe NpeaMeTa «XUMHs» Ha
yriyOJIEHHOM YPOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C Y4E€OHBIMHM NpEIMETaMH, BXOISIMMU B
cocTaB MpenMEeTHBIX obOsacTel «EcTecTBeHHO-Hay4YHBIE TpeaMeETh», «MaremaTnka M WHPOpPMATHKa» M
«Pycckuil S3bIK ¥ TUTEpPATYpay.

[Ipn wm3yyenunm ydeOHOro mpeaMeTa «XHUMHUS» Ha YIIyOJNEHHOM YpOBHE TaKKe, KaKk Ha YpOBHE
OCHOBHOT'O U CpemHero obmiero obpazoBanus (Ha 0a30BOM ypOBHE), 3a/1adeii IEPBOCTEIIEHHON 3HAYMMOCTH
SIBIIIETCS. (POPMHUPOBAHME OCHOB HAYKH XMMHH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOM
JESITeIbHOCTH YEJIOBEKa M OAHOTO K3 KOMIIOHEHTOB MHPOBOH KynbTyphl. Pemienue 5Tod 3amaum Ha
yrayOIEHHOM YPOBHE M3yUYEHHs IPeIMETa MPEATIONaraeT peaan3aliio TaKux Ieel, Kak:

e (QopMupoBaHHME TMPEACTABICHUN: O MaTepHaJbHOM €AWHCTBE MHpa, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBIICHHI MIPUPOJIBI, O MECTE XUMHH B CUCTEME ECTECTBEHHBIX HAayK U e€ BelylieH
poiu B 00ecTiedeHu YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA: B PELICHUH MTPOOJIEM HKOJIOTHYECKOH,
SHEPreTHUECKOW M THIIEBOH 0€30MacHOCTH, B PAa3BUTHM MEIWLMHBI, CO3JaHUM HOBBIX
MaTepHaloB, HOBBIX WCTOYHUKOB SHEpTHUH, B 00ECIeYeHN  PalMOHAIBHOTO



TIPUPOIOTIONL30BaHUSA, B (POPMHUPOBAHUN MHPOBO33PEHHUS U OOIICH KyIbTYPHI YEIIOBEKA, a TAKKE
AKOJIOTHIECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0OPOBBIO M IPUPOTHOM CpEJIE;

OCBOCHHME CHCTEMBI 3HAHUM, JCKAIIUX B OCHOBEC XMMHYCCKOM COCTABIISIONICH €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpa: (pyHIaMEHTAIBHBIX TIOHSATHH, 3aKOHOB U TEOPHI XUMHHU, COBPEMEHHBIX
MPEACTABICHUA O CTPOCHUHU BEIIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, MOHHO-MOJEKYJISIPHOM,
HaIMOJICKYJISIPHOM, O TEPMOAMHAMHYECKUX W KHHETHUECKHX 3aKOHOMEPHOCTSX IPOTEKaHUS
XUMHUYCCKUX PEaKiui, 0 XMMHUYECKOM PaBHOBECHH, PAaCTBOpax M JUCIIEPCHBIX CHUCTEMax, 00
OOIIMX HAYYHBIX MPUHIIUIIAX XUMAYECKOTO MTPOU3BOICTBA;

(dbopmupoBaHue y OOYydYarONIMXCAd OCO3HAHHOTO TOHMMAHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYCCKUX 3HAHWHA JUIS OOBSICHEHHUS KIIIOYEBBIX HJCH M HPOOJEeM COBPEMEHHON XHUMUH, IS
OOBSICHEHHS U TPOTHO3MPOBAHMS SBJICHHH, WMMECIOIIUX ECTCCTBCHHO-HAYUHYIO MPHPOIY;
TPaMOTHOTO peIIeHUs MPoOJieM, CBA3aHHBIX C XUMHEH, MPOTHOUPOBAHMS, aHATIH3a U OICHKH C
MO3UIIMIA  3KOJIOTHYECKON 0OE30MacHOCTH TMOCIEACTBUH  OBITOBOW H  MPOU3BOJCTBEHHOUN
JEATETPHOCTA YEJIOBEKAa, CBA3AHHOM C XHMMHYECKHM IIPOW3BOJICTBOM, HCIOJb30BAHHEM U
nepepaboTKOM BEIIECTB;

yriyOJieHue MpeACTaBICHUM O Hay4YHBIX METOJaX IO3HaHHUSA, HEOOXOMUMBIX Uil MPUOOPETeHUS
YMEHHI OpPUEHTHPOBATHCS B MHUpPE BEIIECTB M OOBSICHEHUS XWMHUYECKHX SBICHWUH, MMEIOIUX
MECTO B IPUPOJIC, B MTPAKTUICCKOMN NESITEILHOCTH U MIOBCETHEBHOM KU3HU.

B nnane peanmzanyuu nepBOOUYEPEAHBIX BOCIHTATEIBHBIX W Pa3BUBAIOIIMX (QYHKIHHA IETOCTHON CHCTEMBI
cpeaHero oOmero oOpa3oBaHUs MPU HM3YYEHHM IpeaMeTa «XUMHS» Ha yIIyOJEHHOM YpOBHE 0CO0YIO
aKTYaJIbHOCTB MPHOOPETAIOT TaKWE LENH U 33]]a9H, KaK:

BOCIIHTaHWE YOEXKIEHHOCTH B ITO3HABACGMOCTH SIBICHHN TIPHPOJABI, YBaKEHHS K IIPOIECCY
TBOpPUYCCTBA B O6J'IaCTI/I TCOPECTUYCCKUX U MNMPHUKITAOHBIX I/ICCHGIIOBHHI/Iﬁ B XUMMHU, q)OpMI/IpOBaHI/IC
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKH;

pa3BuUTHE MOTHBAMM K OOy4YeHHI0O W TIO3HAHHWIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHS O0IIIEUETIOBEUSCKHUX [IEHHOCTEH;

pa3BHTHE TII03HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH
oOyyvaromuxcsi, (OpMHUpPOBaHUE y HHUX CO3HATEIBHOTO OTHOIICHUS K €aMoOOpa30BaHHIO U
HEeMpepsIBHOMY O00pa30BaHMI0 KaK YCIOBHIO YCIIENTHON MpOQecCHOHANBFHOW M OOIIeCTBEHHON
JEATeIILHOCTH, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3[I0POBBIO M IOTPEOHOCTH B 370POBOM
o0pa3se KU3HU;

(dopMupoBaHHE YMEHUH M HaBBIKOB Pa3yMHOTO MPUPOJIOIIOIB30BAHNUS, PA3BUTHE IKOJIOTMIECKON
KYJIBTYpBI, TpHOOpeTEeHHe OIBbITa 0OLIECTBEHHO-I0JIE3HON SKOJIOTUIECKOH AESTEIEHOCTH.

O61ee yrcIo 9acoB, MPEIyCMOTPEHHBIX /IS U3yUEHHUs] XUMUHW Ha YTIIyOJIEHHOM YPOBHE CPEIHETo 00IIero
oOpasoBanus, coctaBisieT 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Heneno), B 11 xkimacce — 102 gaca (3
yaca B Hezento). KpoMe TOro OMONHUTENBHO OTBOAMTHCS €€ M0 OJAHOMY 4acy Ha pelieHue 3anad (34
gaca — 10 kimacc u 34 gaca — 11 kmacc).



COJEPKAHUE OBYYEHUSA
10 KJIACC

OPI'AHMYECKAS XUMUS

TeopeTHyeckue 0CHOBbI OPraHUYECKOH XUMMU.

[IpenMer u 3HAYEHHE OPTaHMYECKOW XWMHHU, NPEACTABICHHE O MHOTO00pa3HH OpPraHUMYECKUX
COEIMHEHUM.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepofa: OCHOBHOE M BO30YXAEHHOE COCTOSHHWSA. BaseHTHbIE
BO3MOXKHOCTH aTOMa yriiepoja. XUMHUYeCKas CBS3b B OPraHUYECKHX COEAMHEHUSIX. TUIBI rubpuan3aiuu
aTOMHBIX opOuTaneidt yriepona. MexaHW3Mbl 00pa30BaHHsS KOBAJICHTHOW CBs3U (OOMEHHBIH M JOHOPHO-
aKIenTopHBIN). THUITEI TIEpeKpBIBaHUS aTOMHBIX OpOUTaNlel, - U T-cBs3u. OauHapHasl, TBOWHAS U TpOHAsI
cBs13b. CrocoOBI pa3phiBa CBsI3eH B MOJIEKYJIaxX OpraHWYecKuXx BemiecTB. [loHATHE 0 CBOOOAHOM paguKaie,
HyKJIeohuiIe U 3MeKTpodure.

Teopust cTpoeHuss opraHndeckux coequHeHuid A.M. byTiepoBa U coBpeMEHHBIE MPEJICTABICHUS O
CTPYKType MOJEKyl. 3HauCHHE TEOPUH CTPOCHHUS OPraHWYECKUX COCAMHCHHHA. MOIeKyspHbIe U
CTpykTypHble (opmynbl. CTpyKTypHBIE (OPMYIBl PA3IWYHBIX BUAOB: pa3BEPHYTas, COKpAMIEHHASA,
ckenetHas. M3omepus. Bumasl m3omepuu: CTpyKTypHas, MPOCTPAHCTBEHHAs. OJEKTPOHHBIC 3(PQeKThl B
MOJIEKYJIaX OpPraHUYeCKUX COCMHEHHUH (MHAYKTUBHBIA U Me30MEpHBIN (D (DEKTHI).

[IpencraBnenne o kimaccudukayu opraHumdeckux BemlecTB. [loHATHE O (YHKIIMOHANBHON TpymIe.
l'omomorus. T'omonormueckue psgsl. CucTemarndeckas HOMEHKJIATYpa OPraHUYECKHX COETUHEHHN
(IUPAC) u TpuBHanbHble Ha3BaHUA OT/IEIBHBIX MIPECTaBUTEIEH.

OcoOeHHOCTH W KIaccH(pUKaysi OpraHU4YecKuX peakiuif. OKHCIUTeNT,HO-BOCCTAHOBUTEIHHBIE
peakInu B OPraHNIECKON XUMHUHL.

OKCIepUMEHTAIbHBIC METOABI U3YyUCHHUS BEIICCTB M MX NPEBPAICHUIN: 03HAKOMJICHHE ¢ 00paslaMu
OpPTraHUYECKUX BEIIECTB U MaTepuaiaMd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO OPTaHUYSCKUX BEIIECTB
mpu HarpeBaHuu (TUIaBieHHe, OOYIJIMBaHWE W TOPEHHE), KOHCTPYHPOBAaHUE MOJEIEeH MOJIEKYI
OpPraHUYECKUX BEIIECTB.

Yriaesogopoasl.

Anxansl. ['oMosorudeckuii pa ankaHoB, o0mas hopMyia, HOMEHKIATypa U H30MepHsl. DIEKTPOHHOE
¥ NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ aJKaHOB, Sp -TUOpHIAM3aLMs aTOMHBIX OpOMTanel yriepona, o-
cBa3b. Dusnyeckue CBOICTBA AJIKAHOB.

XVUMHUYECKHE CBOWCTBA AQJIKAaHOB: pEaKIUH 3aMEIeHHUs, W30MEpHU3alliH, JeTHIpPHPOBAHNUA,
UMKIW3AIUY, TUPOIN3a, KpeKuHra, ropeHus. [lpencraBieHre O MeEXaHU3ME pEaKIMi paguKaTbHOTO
3aMeIIeHHS.

Haxoxnenue B mpupoae. CriocoOb! NOTy4YeHNS M MPUMEHEHNE aIKaHOB.

Huknoankaner. O0mas Gpopmyna, HOMEHKIATypa u u3oMepus. OCOOCHHOCTH CTPOCHHS U XUMUYIECKHIX
CBOMCTB MalbIX (I[UKJIONPONAH, IMKIO0yTaH) M OOBIYHBIX (I[MKJIONEHTAH, [UKIOTEKCAH) ITUKIOAIKAHOB.
Crioco6bI TOTyYeHUs U IPUMEHEHHE IIUKJI0ATKAHOB.

Ankxensl. ['omonormdeckuii psj alkeHOB, oOmas Qopmyia, HOMEHKIATypa. OJIEKTPOHHOE |
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKEHOB, SP>-TMOpHAN3AIMs aTOMHBIX OpOMTAaNIEi yriuepoaa, o- U -
cBsi3u. CTpyKTypHass W TeoMmeTpudeckas (IHC-TpaHc-) u3oMepus. Du3HUecKhe CBOHCTBA aKCHOB.
XUMHUYECKUE CBOMCTBA: pEaKIMU TPUCOCIUHEHUS, 3aMEIICHUS B O-TOJIOXKEHHE TIPU JBOWHOM CBS3H,
nonuMmepuszau u okucieHus. IlpaBuno MapkoBHukoBa. KauecTBEHHBIE peakIMU Ha JBOHHYIO CBSI3b.
Crioco0bI IOTydeHUs ¥ IPUMCHEHHE alTKEHOB.

Ankannensl. Knaccubukammsi ankagueHOB (CONMPsDKEHHBIC, HW30JIMPOBAHHBIC, KYMYJIUPOBAHHDLE).
OCOOEHHOCTH DJIEKTPOHHOTO CTPOSHUS W XWMHUYECKHX CBOWCTB CONPSOKEHHBIX AWEHOB, 1,2- u 1,4-
npucoenauaenue. [lomnmepusanus conpspkEHHBIX reHOB. CIIOCOOBI MOMyYeHUs U TPUMEHEHUE alTKaNeHOB.

Anxunpl. ['oMomorHuYecKWid pSAA  amKWHOB, oOmas ¢opMmyna, HOMEHKIATypa W H30MEpHs.
DNEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl AIKWHOB, SP-TUOPUAM3AIMS aTOMHBIX OpOuTaliei
yriepona. ®u3nyeckue CBOMCTBA aTKUHOB. XUMUYECKUE CBOICTBA: PEaKMU IPUCOECAUHEHUS, TUMEPU3ALIUN
U TpUMEpU3AIlNH, OKHCICHHSA. KHCITOTHBIE CBONCTBA QJIKWHOB, MMEIOIINX KOHIIEBYIO TPOUHYIO CBSI3b.
KadecTBeHHbBIC peakIiuu Ha TPOWHYIO CBI3b. CIIOCOOBI TIOMyYEHUS U IPUMCHEHIE aJIKIMHOB.

Apomaruueckue yrieBogopoabl (apeHsr). ['oMomormdveckwii psn  apeHoB, oOmias ¢opmyna,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOSHUE MOJEKYJbI OeH30ma. Du3ndeckne



CBOICTBa apeHOB. XMMHUYECKHE CBOMCTBA OEH30JIa U €ro TOMOJIOIOB: PEaKLUU 3aMELICHUs B OEH30JbHOM
KOJIBLIE U YIJIEBOJOPOJHOM pajMKaie, peakUuy IPUCOEIUHEHMs], OKHCJIEHHE TOMOJIOIOB OeH301a.
[IpencraBienne 00 OpHUEHTHpPYIOIIEM OCWCTBHM 3aMecTHTEsIe B OEH30JbHOM KOJNBIE Ha IpHUMeEpe
IKUJIBHBIX PAANMKAaJOB, KapOOKCHIBHOW, THIPOKCHIBHOH, aMHHO- W HHUTPOTPYIIBI, aTOMOB TaJIOTCHOB.
OCcoOEHHOCTH XMMHYECKHX CBOHCTB cTHpona. [lommmepnsanms crtupona. CrmocoObl TMOMydYeHUS U
[IPUMEHEHUE apOMaTUYECKUX YIJIEBOIOPOIOB.

[Tpupoansiii ra3. [lomytHeie HedTsHBIE Ta3bl. HedTh m e€ mpomcxoxnenue. KameHHbIN yronp u
NpoaAyKThl ero mepepaborku. CrocoObl mepepaOboTKH He(TH: TEepPEeroHKa, KPEeKUHT (TepMHUYECKHI,
KaTaIUTHUYECKHii), pUGOPMHUHT, THponu3. [IpoaykThl miepepaboTKHM HepTH, HUX TPUMECHEHHE B
MPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBSA3b MEXAY Pa3IMUHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNeKTPOHHOE CTPOEHHE TaJOreHIPOU3BOIHBIX YTIIEBOAOPOJOB. Peakiuu 3amelieHusi rajoreHa Ha
THIPOKCOTPYIITY, HUTPOTPYIIY, HHAHOTPYIILY, aMUHOTpymny. JledcTBre Ha rajJoreHIPOM3BOHBIE BOJHOTO
W CHOUPTOBOro pactBopa wiénouyu. B3aumMoneiicTBue AuMragoreHalkaHoOB ¢ MarHueM U nuHKoM. Ilonsitue o
METaJUIOOPTraHWYECKUX COCJMHEHMsIX. VICNonb30BaHWE TalOreHNPOM3BOAHBIX YTIIEBOJAOPOIOB B OBITY,
TEXHUKE ¥ MPU CHHTE3€ OPraHUIECKUX BEIECTB.

OKCIIepUMEHTANbHBIE METOAbI HM3YYECHHUS BEIIECTB M HMX MPEBpaLICHUil: H3ydeHHe (UINUECKUX
CBOMCTB YTJICBOJOPOAOB (PAaCTBOPUMOCTh), KaYeCTBEHHBIX PEAKIMH YTIIEBOJIOPOJIOB PA3IMYHBIX KIIACcCOB
(obecBeunBaHre OPOMHOI WIIM MOJHON BOJIBI, pACTBOpA MEpMaHraHaTa Kajus, B3aUMOICHCTBHE alleTHIIeHA
C aMMHayHbIM pacTBopoM okcuzaa cepebpa(l)), xauecTBeHHOe oOHapyKeHHME YriepoJa W BOAOPOAA B
OpPraHMYECKUX BEIECTBAX, IMOJyYCHHE STHIEHA M W3yYEHHE €ro CBOMCTB, O3HAKOMJICHHE C KOJJICKLHMSIMHU
«Hedtp» m «Yromp», ¢ oOpasuamu IU1acTMacC, KaydyKOB M PE3UHBI, MOJCIMPOBAHHE MOJIECKYI
YIIEBOAOPOIOB U TATOTEHIPOU3BOAHBIX YTIEBOAOPOIOB.

Kuciopoacoaep:xauue oprannyecKkue coeuHEHUsI.

[IpenensHble onHOAaTOMHBIE CHOUpPTHL. CTpoeHHE MOJIEKYN (Ha TNpUMepe MeTaHOoJa M 3TaHOJa).
l'omomornyeckuii psip, oOmias Qopmyna, u30Mepusi, HOMEHKIaTypa W Kiaccudukanus. Dusudeckue
CBOWCTBA MpEIETBbHBIX OAHOATOMHBIX CHHPTOB. BomoponmHble CBS3M MEXIy MOJEKYJIaMH CIHPTOB.
XUMHUYECKHE CBOWCTBA: peakUUM 3aMELICHMs, JEeTHApATallM, OKHUCICHHSA, B3auMOJIEICTBUE C
OpraHMYeCKUMH W HEOpPraHMYeCKHMMH KuciIoTaMH. KadecTBeHHas peakiusi Ha OJHOATOMHBIC CITHUPTHI.
JeiicTBUe 3TaHONA M METaHOJIA HA OPraHU3M desoBeka. CrocoOb! MOMy4YeHUs] U IPUMEHEHHE OJHOATOMHBIX
CIIMPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (PU3HMUYECKUX U XUMUUECKUX CBOHCTB.

MHOroaToMHbIE CIUPTBI — ITWICHTIUKOIL M TiuuepuH. dusndeckne W XMMHUYECKHUE CBOWCTBA:
peaKknuu 3aMeIleHus], B3aMMOACHCTBHE ¢ OPraHWYECKUMH M HEOPraHWYECKMMH KHCIOTaMH, Ka4eCTBCHHAs
peakius Ha MHOTOaTOMHBIE cTUPTHL. [IpencraBienne o MexaHU3Me peakuii HyKICO(QHUIHHOTO 3aMEICHHSI.
JeiicTBue Ha opranu3M denoBeka. CriocoObl MOTy4eHHs ¥ TPUMEHEHHE MHOTOaTOMHBIX CIIUPTOB.

@enon. CrpoeHre MOJIEKYJbl, B3aWMHOE BIMSHHE THAPOKCOIPYNIIBI M OEH30JIBHOIO sizpa.
Odusnueckne cBoiictBa (eHoma. OCOOCHHOCTH XUMHUYECKHX CBOMCTB (eHONA. KadecTBEeHHBIE peaknny Ha
¢enon. Tokcuunocts (eHoma. CriocoObl monydeHus: U HpuMmeHeHune Qenona. denondopmanbaeruHas
cMoJIa.

KapOoHnnbHBlE COENMHEHUS — ajbleruAbl U KETOHbI. JJIEKTPOHHOE CTPOEHHE KapOOHMIBHOM
rpynmnsl. ['oMonoruyeckue psiipl ajabIeruioB U KETOHOB, o0mias (opMmyna, WU30MEpHS M HOMEHKJIATypa.
dusnyeckre CBOWCTBA ajJbJETHAOB M KETOHOB. XHMHUECKHE CBOMCTBA albJEIHIOB U KETOHOB: PEaKLUH
npucoenuHeHus. OKUCIEHUE albAEIU0B, KAUeCTBEHHbIE Peakuru Ha anbpaeruisl. CrocoObl MomydeHus u
MPUMEHEHHUE aJIbJIETUAOB U KETOHOB.

OnHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KUCIOTHL.. OCOOCHHOCTH CTPOEHHS MOJIEKYJ KapOOHOBBIX
kucioT. M3omepuss u HoMeHKnarypa. PuU3HUECKUE CBOMCTBA OJHOOCHOBHBIX IIPENENBHBIX KapOOHOBBIX
KUCIIOT. BogopoHble CBSI3M MEXIy MOJIEKYJIaMH KapOOHOBBIX KUCIOT. XUMHUECKHE CBONCTBA: KUCIIOTHBIE
CBOHCTBa, peakuusi 3Tepu(UKANM, PEaKUUH C YYacTHEM YIJIEBOJOPOAHOTO paaukana. OcoOEHHOCTH
CBOICTB MYpaBBMHOM KHCIOTHL. IIOHATHE O NPOM3BOMHBIX KapOOHOBBIX KHCIOT — CIIOXKHBIX 3(Hpax.
MHoroo0pasue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMPEebHBIX U apOMAaTHIECKUX KapOOHOBBIX
KHCJIOT, JAWKapOOHOBBIX KHCIIOT, TMAPOKCHKapOOHOBBIX KHUCIOT. llperncraBurenn BBICIIMX KapOOHOBBIX
KHCJIOT: CTEapuHOBasi, MNAIbMUTHHOBAs, OJICMHOBASA, JUHONE8As, JUHOAEH06ds KHUCIOTHL. CrocoObl
MOJYYEHUS M IPUMEHEHHE KapOOHOBBIX KUCIIOT.



Cnosxnsle 3¢upsl. 'oMonoruueckuii psn, odmas popMyia, n3oMepust 1 HOMeHKIaTypa. Pusndeckue
1 XUMHUYECKHE CBOMCTBA: TUAPOJIN3 B KUCIION U IIETOYHOM Cpejie.

Kupelr. Ctpoenue, pusnyeckre U XUMHYECKHE CBOMCTBA JKHUPOB: TMAPOIN3 B KUCIOW M LIETOYHOMN
cpeae. OcoOEHHOCTH CBOMCTB HPOB, COIEPXKAIIUX OCTATKH HENPEACTBbHBIX XHPHBIX KHUCIOT. JKHUpHl B
MIPUPOJIE.

MBb114 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBUE.

OObmas xapakTepucTuKa yrieBogoB. Kmaccudukanus yrineBonoB (MOHO-, OU- W TIOJIMCAXapuibl).
Monocaxapunapl: TIIOK03a, (pyKTo3a, TrajgakTosza, pubo3a, ae3okcupuboza. Pdusmueckne CBOICTBA H
HaxoXxaeHue B npuponae. PoTocuHTe3. XMMHUUECKHE CBOMCTBA TIIFOKO3bI: PEAKIINN C yYACTHEM CIIUPTOBBIX U
IBJCTUIHONW TPYNI, CIMPTOBOE M MOJIOYHOKHCIIOE OpoxkeHue. [IpuMeHeHue TIIIOKO3bl, €€ 3HaYeHue B
KU3HEACITEIbHOCTH opraHusMa. [lucaxapuisl: caxapo3a, MajbTo3a M JlakTo3a. BoccTaHaBnuBarouiye u
HEBOCCTaHABJIHMBAIOIINE JIucaxapuibl. ['maponus nucaxapunoB. HaxoxkaeHue B Npupoae M NpUMEHEHHE.
[Nonucaxapunpl: KpaxMai, IIHKOTeH W uemmono3a. CTpoeHHe MakKpOMOJIEKYN KpaxMmana, INIHKOTeHa MU
LeuToa03bl. PU3NYecKre CBOMCTBA KpaxMala M LEJUII0I03bl. XUMUUECKHE CBOWCTBA KpaxMmalna: THIPOJIN3,
KayecTBEHHAs PEaKiusl C HOAOM. XUMHYECKHE CBOMCTBA IICJUTIOJIO3BI: THIAPONU3, IMONydeHHne 3(QUpoB
nesntrono3sbl. [ToraTrue 00 NCKyCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTATHBIN MIENK).

OKCepUMEHTaIbHBIE METOJbI N3YYEHHUS BEILECTB M UX MPEBPAIECHHUN: paCTBOPUMOCTH Pa3IHUYHBIX
CIIUPTOB B BOJIE, B3aWMOJEHCTBHE 3TaHOJA C HATPUEM, OKHCJIEHHE JSTHJIOBOIO CIUPTAa B ajbAETH] Ha
packaj€HHON MeEIHON TPOBOJIOKE, OKHCIIEHHE OTHJIOBOTO CIHpPTa AMXPOMATOM Kaius (BO3MOXKHO
WCTONB30BaHUE BUAEOMATEPUAIOB), KAUECTBEHHBIE pEAaKUMH Ha anbleruabl (C  THAPOKCHIOM
muammuHcepeOpa(l) u ruapoxcumpom menu(ll)), peakius riumepuna ¢ ruapokrcunom meau(ll), xumudeckne
CBOMCTBAa pacTBOpa YKCYCHOW KHCIOTHI, B3aUMOJEIHCTBHE pPacTBOpa TIIOKO3bI ¢ ruapokcuaom menu(ll),
B3aMMOJCHCTBUE KpaxMaia ¢ HOJOM, PEIICHHE SKCIIEPUMEHTANBHBIX 3a1a4 110 TeMaM «CIupTsl U (GeHOIIbI»,
«KapOonoBsie kucnotel. CioxHbIE 3)UPBD».

A3oTcoep:kaniue oprannyeckne coeJuHeHusl.

AMHHBI — OpraHWUYecKHe MNpOW3BOIHBIE ammuaka. Kiaccudukanus amuHOB: anudaruueckue u
apoMaTUYECKHUe; IepBUYHbIC, BTOPUYHbIE U TpeTuyHble. CTpoeHue MoseKys, olmas Gopmyia, usomepus,
HOMEHKJIaTypa ¥ (U3NYECKHUEe CBOHCTBA. XHUMHUYECKOE CBOWCTBA anu(aTWIecKUX aMHHOB: OCHOBHBIC
CBOMCTBa, aJIKWJIMPOBAaHWE, B3aMMOJAEWCTBUE MEPBUYHBIX aMHHOB C a30TUCTOM kuciaoroil. Comu
AIKWJIAMMOHUSI.

AHWIMH — IIpeCTaBUTENh aMMHOB apoMaTuuyeckoro psga. Ctpoenue aHmnuHa. B3zaumuoe BiusiHHE
TpYII aTOMOB B MoJieKyJjie aHminHa. OCOOEHHOCTH XMMHYECKMX CBOMCTB aHWINHA. KauecTBEHHbIE peakinun
Ha aHwinH. CrocoObl TMOJy4YeHUs M TNpUMEHeHHe anupaTHyeckux amuHOB. [lodydyeHue aHunIMHA U3
HUTPOOEH301a.

Amunoxucnotsl. Homenknarypa u usomepusi. OTAenbHbIe IPEACTaBUTENN 0.-aMUHOKHUCIIOT: TJIMIUH,
anaHnH. DU3MYECKHE CBOMCTBA aMHUHOKHCIOT. XMMHUYECKHE CBOWCTBA aMHMHOKHCIOT Kak aM(OTEPHBIX
OpPraHUYECKUX COCOUHEHHUM, peakuus MOJUKOHACHCAlWU, 00pa3oBaHNe NENTUAHOU cBs3U. buonmormueckoe
3Ha4YeHUE aMUHOKUCIOT. CHHTE3 U THAPOJIN3 IENTHIOB.

Benku kak mpupoaHsie monuMmepsl. llepBuuHas, BTOpWUYHAS M TpPETHYHAs CTPYKTypa OEIKOB.
XuMHUUYeCcKHe CBOUCTBA OEIIKOB: IMIPOJIN3, ICHATypanusl, KaueCTBEHHbBIE PEaKIUU Ha OEJIKH.

OKcIepUMEHTaIbHBIE METObI M3YUEHHUS BELIECTB M UX MPEBPALCHUIN: pacTBOpeHHE OEJIKOB B BOJE,
JieHaTypanusi OEJIKOB IPH HarpeBaHUM, LBETHbIE PEAKUUU Ha OENKH, pellleHHe SKCIEPUMEHTAIbHBIX 3a71a4
0 TeMaM «A30TcojepKallie OpraHu4eckue COeqUHEHNs» U «Pacro3HaBaHNe OpraHMYeCKUX COeINHEHUID.

BbicokoMouIeKyJIsIpHBIE COeUHEHUS .

OCHOBHBIE TTOHATUS XUMHUHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED, MOJIUMEpP, CTPYKTYPHOE
3BEHO, CTENEHb NOJUMEpPU3ALMU, CpPEOHAS MOJIeKylsipHas Macca. (OCHOBHbIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIAPHBIX COCIMHEHUH — MMONMMEPHU3aHsl ¥ NOJIUKOHICHCALIHS.

Ilomumepuble Martepuansl. [lnactmaccel  (NOJIMSTHIICH, IOJUIPONWIEH, IMOJMBUHWIXJIOPH],
MOJIUCTUPOJ, NOJIMMETHIMETaKpHuiaT, MOJIMKapOOHAThl, NOJIMATHICHTepedTanar). YTwiuzauus |
repepadoTKa IUTacTHKA.

OnacToMephl: HaTypallbHBIA KaydyK, CHHTETHYECKHEe KaydyKd (OyTaJMeHOBBIA, XJIOPOIPEHOBBIMH,
W30NPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosokHa: HaTypanbHBIE (XJIONOK, IEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, AlleTaTHOE BOJIOKHO),
CHHTETUYECKHUE (KAIIPOH U JIABCaH).



[TomuMepbl  CHENMAIBLHOIO HasHadeHHs (TedyIoH, KeBap, JJICKTPONPOBOMASAIINE IOJUMEPHI,
OuopasiaracMpie TTOJIUMEPHI).

OKCIIepUMEHTAIbHBIC METOBI U3yYCHUS BEIIECTB M MX NPEBpAlllCHUH: 03HAKOMIICHHE C 00pa3lamMu
MPUPOJIHBIX U MCKYCCTBEHHBIX BOJOKOH, TIACTMACC, Kay4yKOB, PEIICHUE 3KCICPUMEHTAIBHBIX 3a1ad IO
Teme «Pacrmo3HaBaHMe IJIACTMACC M BOJIOKOHY.

PacuéTHbie 3amaun.

Haxoxaenue MoieKyaspHO GopMysibl OPraHu4eCcKOro COSUHEHHUS 10 MACCOBBIM JIOJISIM JIEMEHTOB,
BXOJ/SIMIAX B €T0 COCTaB, HAXOXKIECHUE MOJICKYISIPHON (hOPMYJIBI OPTaHMYECKOTO COCIWHEHUS IO Macce
(00BbéMy) IIPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIMU H/HIIU
WCXOJHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOH (OPMYJIbl OPraHUYECKOrO BEIIECTBA HA OCHOBE €ro
XMMHYECKAX CBOWCTB HWIIM CHOCOOOB TOJMYYECHHS, ONpEACNICHHE O BhIXOJA NPOAYKTa pPEaKIud OT
TEOPETHUCCKH BO3MOXKHOTO.

MeXnpeAMeTHBIE CBS3H.

Peanuzanus MexXnpeIMETHBIX CBs3ed MpU H3YYeHUM opraHudecko xumuu B 10 kiacce
OCYIIIECTBIISICTCSI Yepe3 HMCIIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHITHH, TaK M ITOHSITHH,
MPUHATBHIX B OTAC/IBHBIX IPEAMETaX €CTECTBCHHO-HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TIOHATHUS: SIBICHUE, HAYYHBIN (DAKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KJIAaCCU(UKAIHUS, HAOIIOICHIE, U3MEPEHUE, SKCTIEPUMEHT, MOJICIb, MOJCITUPOBAHHE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYJd, 3HEPreTHYECKUl ypOBEHb,
BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa, (M3WYECKUE BEIMYUHBI, SIUHHIIEI U3MEPEHHUS,
CKOpPOCTb, DHEPIHs, Macca.

Buonorust:  kierka, OpraHuM3M, OJKOCHCTeMa, Ouocdepa, MeTabOJIM3M, HACJICJACTBECHHOCTD,
aBTOTPO(DHEIN 1 reTepoTpoHBII THIT MUTaHYS, OpoXKeHne, (POTOCHUHTE3, IBIXaHUe, OCIKH, YTICBOIBI, YKHUPHI,
HYKJICHHOBBIE KACIOTHI, ()ePMEHTHI.

I'eorpadus: mose3Hbie UCKOMaeMbIE, TOILIHMBO.

TexHomOrUs: MUILEBHIE TPOIYKTHI, OCHOBBI PAIMOHATLHOTO MTUTAHUS, MOIOIITUE CPEICTBA, MAaTEPHAIIBI
13 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckne OCHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sijep. XUMHUECKUH 3ieMeHT. M30Tonbl. CTpoeHHUE 3IEKTPOHHBIX 000JI0UEK
aTOMOB, KBaHTOBBIE YHCJa. DHEPreTHYeCKue YPOBHU U MOMYypOBHH. ATOMHBIE opOuramu. Kimaccudukarms
XUMHUYCECKUX 3JIEMEHTOB (s-, p-, d-, f-ameMenTsl). PacmpesencHue 3JeKTPOHOB 1O aTOMHBIM OPOMTAISIM.
ONEKTPOHHbIE KOH(MUTYpallMd aTOMOB JJIEMEHTOB II€PBOTO—YETBEPTOTO TICPUOJOB B OCHOBHOM U
BO30YXAEHHOM COCTOSIHUH, DIEKTPOHHBIE KOHQUTYpAIM HOHOB. DIIEKTPOOTPUIIATETFHOCTb.

[Teprnonnueckwmii 3akoH U Ileproandeckas cucteMa XuMudeckux daemenToB J[.M. MenneneeBa. CBs3b
MepuoInYecKoro 3akoHa u Ilepuoanueckoi CHUCTEMBl XMMHUYECKHX JJIEMEHTOB C COBPEMEHHOM Teopuei
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHUYECKHX JJIEMEHTOB M OOpa3yeMBbIX WMHU
MPOCTBIX W CIOXHBIX BEIIECTB MO TpyNHaM W TepuofaM. 3HA4YeHrne mepuoamdeckoro 3akona [I.M.
Menpeneesa.

Xumudeckasi CBsi3b. Buibl XuMU4ecKkoil CBS3U: KOBaJCHTHAsl, MOHHAs, METalInyecKas. MexaHu3Mbl
o0pa3oBaHHsA KOBAJICHTHON CBSI3M: OOMEHHBIM W JOHOPHO-aKIENTOPHBIN. OHEpPrust W JiUHAa CBS3U.
[TonstpHOCTH, HAIIPABJICHHOCTh M HACHIIAEMOCTh KOBAICHTHOM CBs3U. KpatHble cBs3u. BomopoaHas cBs3b.
MexMoNeKyIsipHble B3aUMOICHCTBHUS.

BaneHTHOCTh M BaJieHTHBIE BO3MOXXKHOCTH aTOMOB. CBfA3b 3JEKTPOHHOU CTPYKTYPBI MOJIEKYN C HX
TeOMETPUYECKUM CTPOEHUEM (Ha MPUMeEpPEe COSAMHEHUH 3JIEMEHTOB BTOPOTO MIEPHO.Ia).

[IpeacraBnenue 0 KOMILJIEKCHBIX COCTMHCHUSIX. Cocras KOMILIIEKCHOT'O HOHA:
KOMILJIEKCO00pa3oBaTeib, JUTaHAbl. 3HAYCHHE KOMIUICKCHBIX coennHeHud. [loHATHe 0 KOOpauHAITMOHHON
XUMUH.

BemectBa MONIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUA. THUMBI KPUCTAUIMYECKUX PELIETOK
(cTpyKTYp) M CBOICTBA BEIECTB.



[lonsTre o aucnepcHbIX cuctemax. MctuaHbie pacTBOpHI. [IpencTaBienue o KOTOUIHBIX PaCTBOPaxX.
CriocoObl  BbIp@KeHHS KOHIICHTpAIlMM PAcTBOPOB: MAaccoBasl JOJS BEIIECTBA B PAcTBOpPE, MOJSIpHAs
KOHLEeHTpalus. HacellieHHbIE 1 HEHACHIIIEHHBIE PACTBOPHI, paCTBOPUMOCTh. Kpucramnoruapatsl.

Knaccudukanus v HOMEHKIAaTypa HEOPraHMUECKUX BEIIECTB. 1pHBHAIbHBIC HAa3BaHUS OTICIBHBIX
MpeICTaBUTeNEel HEOPraHMYECKUX BEIIECTB.

Kiaccudukanms XUMHYECKMX peaknmuii B HEOPTAaHWMYECKOW M OPraHMYECKOW XHMHH. 3aKOH
COXpaHEHHsI MAacChl BEIIECTB; 3aKOH COXPAaHEHUS U IPEBPALICHMs 3HEPTUU NMPH XMUMHUYECKUX PEAKLHUAX.
TennoBbie 3QPEKTh XUMUYECKUX peakiuii. TepMoXUMUYEcKre ypaBHEHNSI.

CKOpoCTh XHMHYECKOW peakiuu, € 3aBHCUMOCTh OT pPa3lU4YHBIX (akTopoB. ['OMOTeHHBIE H
reTeporeHHsle peakuuu. Karanms u kaTann3aTopsl.

Obpatumble W HeoOpaTHMble peakIMUd. XUMHYecKoe paBHoBecue. KOHCTaHTa XHMHUYECKOIrO
paBHOBecus. PakTOphl, BIMAIONIME Ha TMOJOKEHHE XHMHUYECKOTO PaBHOBECHS: TeMIlepaTypa, JaBleHHE U
KOHIIEHTPAIUH BELIECTB, y4acTBYOMUX B peakuuu. [Ipunnun Jle Hlatense.

Onexkrponutuyueckas nucconranys. CunbHele U cnalbie 3nekTponuthl. Crenens aucconuannu. Cpena
BOJHBIX PACTBOPOB: KHCIOTHAs, HEHUTpasibHas, IenodyHas. Bomopomuwni mokaszatens (pH) pacTtBopa.
lMunponus coneii. Peakiiun HOHHOTO OOMEHa.

OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakuu. CTeneHb OKUcleHus. OKUCIUTENb U BOCCTAHOBUTEb.
IIpoueccbl OKMCIEHHUST W BOCCTAHOBIECHMs. BaHeWline OKHUCIUTENM M BOCCTAaHOBUTENW. MeTon
3NEKTPOHHOTO OanaHca. DNEeKTPOJIU3 PACTBOPOB M PacIlJIaBOB BELIECTB.

OKCTepUMeHTaJ bHBIE METOJbl HM3YYEeHHs BEIIECTB M WX MPEBPAISHUI: pa3loXeHHe MepOKCHIa
BOZIOpPOJia B TPHCYTCTBUM KAaTalIM3aToOpa, MOJAENH KPHUCTAIMYECKHX PEIIETOK, IMPOBEICHHE pPEeaKIui
WOHHOTO OOMEHa, OIlpe/ieieHne CpeAbl PAacTBOPOB C IIOMOIIBI0O HHAMKATOPOB, H3YYEHHE BIHSHUSA
Pa3IMYHBIX (AKTOPOB HA CKOPOCTHh XMMHUYECKOW PEAKIINU U TTOJIOKEHHE XUMUIECKOTO PABHOBECHSI.

Heopranuyeckast XuMmusl.

ITonoxxenue HemetraiioB B Ilepuoamueckoi cucreme xumudeckux anemeHToB .M. MenaeneeBa u
0COOEHHOCTH CTpOCHHsI MX aToMOB. DU3MUYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETaJUIOB (Ha
MIpUMepe KUCIIOpoa, ceprl, hocdopa u yrieposaa).

Bogopon. [lonydyenne, pusndeckue M XUMUYECKIE CBOHCTBA: PEAKIMH C METAIJIAMHA M HEMETaJIaMH,
BOCCTaHOBUTEIbHbBIE CBOWCTBA. [ Uipupl. TOMIMBHBIE JIEMEHTBHI.

lamorensl. Haxoxxnenue B mpupoje, crocoObl MOMydeHHs, (pu3uueckne W XUMHYECKHe CBOMCTBA.
lamorenoBomopoasl. BaxkHeimue Kucaopoacoaepkamuye CoenuHeHuss TajoreHoB. JlabopatopHble u
MPOMBIIIJICHHBIE CTIOCOOBI MOTYYEHUS TaJIoreHOB. [IprMeHeHre raloreHOB ¥ X COSAMHEHHH.

Kucnopon, o30H. JIabopaTopHbie U MPOMBIIUIEHHBIE CIIOCOOBI IOTy4eHHsI Kuciaopoaa. dusnyeckue u
XIMHYECKHE CBOWCTBA M IPAMEHEHUE KUCIOpo1a M 030Ha. OKCHIBI U TIEPOKCH/IBL.

Cepa. Haxoxnenue B mpupone, CrnocoObl MONyueHHs, (PHU3MYECKHE W XHMHUYECKHE CBOWCTBA.
CepoBogopon, cynsdhuasl. Oxcun cepsi(IV), okcun cepoi(VI). CepHucras u cepHasl KHCIOTHI U MX COJIH.
Oco0EHHOCTH CBOMCTB CepHOM KUCTOTHL. [IpuMeHenne ceprl U e€ CoeTnHeHUH.

Azot. HaxoxneHnre B mpupoze, criocoObl oMy4YeHus, Gu3ndecKiue n XUMHIECKHEe CBOWCTBA. AMMUAK,
HuTpuabl. OKcuabl a30Ta. A30THUCTas U a30THAs KUCIOTHI U MX coiu. OCOOCHHOCTH CBOWCTB a30THOM
kucnoThl. [[puMenenue a3ota u ero coequHeHNH. A30THBIE yIOOpEHMS.

®octhop. Haxoxmenue B TpHUpOAE, CIIOCOOBI IMONydeHUs, (U3NUECKHE W XUMHYECKHE CBOICTBA.
@ochuner u pocun. Oxcuasl pocdopa, pochopHas kucnora u e€ conu. llpumenenue pochopa u ero
coeaunennii. DochopHbie ynodpeHusl.

Yrnepoa, HaxoxAeHWe B TNpHponae. AoTporHele Moaupuxammn. DPU3NYECKHEe W XUMHUYECKHE
CBOWCTBa MPOCTHIX BewlecTB, 0OpasoBaHHBIX yraepogoM. Okcup yriaepoaa(ll), okcuz yrmepoma(IV),
yrojbHasg KUCIOTa W €€ coiu. AKTUBHUPOBAHHBIA yroib, aacopouusi. dymiepensl, rpadeH, yriepoaHbe
HaHOTPYOKU. [IpuMeHeHne IPOCTHIX BEUIeCTB, 00Pa30BaHHBIX YIJIEPOJOM, M €T0 COSTUHEHHA.

Kpemuuit. HaxoxaeHue B mpupoze, CrocoObl MOAydYeHHs, (BU3NYECKHE U XUMHUYCCKHUE CBOMCTBA.
Oxcun xpemuusi(IV), kpemHueBas KHCI0Ta, CUIMKaThl. [IpumMenenre kpeMHus U ero coenuHennid. Crekio,
€ro TMOoJy4YeHHe, BUABI CTEKIIA.

[Tonoxenne metamoB B [lepuonnueckoii cucTeMe XUMHUIECKUX d1eMeHTOB. OCOOCHHOCTH CTPOCHMS
3JIEKTPOHHBIX 000JI0YeK aToMoB MeTawioB. OOmme ¢usnyeckne CBOHWCTBa MeTayuloB. lIpuMeHeHue
METaJUIOB B ObITY 1 TexHHKe. CIUTaBbl METAJIIOB.



ONEeKTPOXUMHUUYSCKHA psAI HampspkeHwd MetamioB. OOmme CrnocoObl  MOMyYeHHS METaJUIOB:
THAPOMETAITYPTHS, THPOMETAILTYpIHs, dyeKTpoMeTainyprus. [lonsatue o xoppo3un MetaiioB. CriocoOs!
3aIUTHI OT KOPPO3UH.

OOmas xapakTepucTika MetauioB [A-rpymmer [leproamueckoil cUCTEMBI XMMUYECKHX DIIEMEHTOB.
Hatpuii u xanwuii: nmonydeHue, GU3MUeCKue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U MX
COEIMHEHUM.

Oobmas xapakrepuctuka metamioB [IA-rpynmer [lepronnyeckoli CHCTEMBI XUMHUUECKHUX DIIEMEHTOB.
Maruuii 1 KaJabpIuii: mofydeHre, (M3ndecKue ¥ XUMUIECKUe CBONCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U MX
coemMHEHHH. JKECTKOCTH BOJIBI M CLIOCOOBI €€ yCTpaHeHMUS.

AmoMuHUit: onydyeHne, (GU3NYECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTOTO BEIIECTBA U
ero coeAuHeHWH. AMQOTepHBIE CBOWCTBa OKCHIAa M THAPOKCHAA AQIIOMHHUS, THUAPOKCOKOMILIEKCHI
AITFOMUHUSA.

OOmas xapakTepucTHKa MeTauioB ToOouHbIX moarpynn (b-rpymm) Ilepuommyeckoit cucTeMbl
XUMUYECKUX JIEMEHTOB.

dusuveckre 1 XUMHUYECKHe CBOMCTBAa XpoMma U ero coennHeHuil. Oxkcuasl U ruapokcunsl xpoma(ll),
xpoma(Ill) u xpoma(VI). XpomaTsl 1 AUXpOMAThI, UX OKUCIUTENbHbIE CBOWCTBA. [lonyyueHne u npumMeHeHne
XpomMa.

@u3nUecKrue M XUMHUYECKHE CBOMCTBAa MapraHila U €ro coeAuHeHuW. BaxHeline coeIuHEeHUs
mapranna(ll), mapranna(IV), mapranna(VIl) n mapranna(VII). Ilepmanranat xamusi, €ro OKHUCIUTENbHBIE
CBONCTBA.

@u3nyecKre U XUMUYECKHME CBOWCTBA Keje3a U ero coeauHeHuil. OKCHUIbI, TUIPOKCUABI U COJIU
xene3a(ll) u xeneza(lll). [Tomyuenue u mpuMeHeHuUe Kene3a U ero CIjIaBoB.

@u3nyecKre U XUMUYECKUE CBOMCTBA MeAH U €€ coeauHeHul. [lonydyeHue u npuMeHeHne Meau U €€
COEIMHEHUN.

[uuk: mosyueHue, (u3Mueckne W XUMHUYECKHE CBOMCTBA. AMDOTEpHBIC CBOWCTBA OKCHUAA U
TUAPOKCUIA ITMHKA, THIPOKCOKOMILUIEKCHI ITMHKA. [[puMeHeHne IIMHKA U €T0 COSTUHEHUI.

DOKCHepUMEHTAIIbHBIE METOABl HW3yYEHHUS BEIIECTB W WX MPEBpAIICHUN: HW3ydeHHue o0pas3ioB
HEMETAIJIOB, TOpeHHe cephl, Gochopa, xKene3a, MarHusl B KUCIOPOJe, U3yUeHHEe KoJuteKinn «MeTamisl u
CIIABBI», B3aWMOJICHCTBHUE MICIOYHBIX M  IIEJOYHO3EMEIBHBIX METAUIOB C BOJOH (BO3MOXKHO
WCTIONb30BaHNE BHICOMATEPHAIIOB), B3aNMOICHCTBIE IIMHKA W JKeJle3a C pacTBOPaMH KHCJIOT W IIEI0Yei,
KaueCTBEHHbIE pEAaKUWW HA HEOPraHWYeCKHE aHUOHBbl, KaTUOH BOJOPOAA M KATHOHBI METaJUIOB,
B3aUMOJICUCTBUE THUAPOKCHUIOB AQIIOMUHHUS M IMHKAa C pAacTBOpAaMU KHCIOT W IIENOYeH, pelleHue
IKCIIEPUMEHTAIBHBIX 33134 1o TemaMm «l anoreHel», «Cepa u e€ coenmHeHUs», «A30T U Qochop u ux
coeMHEHM», «MeTauTbl TIaBHBIX MMOATPYHID, «MeTamibl TOOOYHBIX TOATPYIIID.

XuMus 4 )KU3Hb.

Posp xuMun B 0O€CTICYCHUM YCTOWYMBOTO Pa3BUTHS 4esoBedecTBa. [oHATHE O HAyYHBIX METOJAX
[IO3HAHHWA W METONOJIOTMM HAay4YHOrO HCCIelIOBaHMA. HayuHble NpHUHLWIBI OpPraHU3alUd XUMHUYECKOIO
MPOM3BOACTBA. [IpOMEBINIIIIEHHBIE CIIOCOOBI MONYYEHUSI BKHEHIINX BeIIeCTB (Ha MpuUMeEpe MPOU3BOJICTBA
aMMHaKa, CEPHOM KHUCIIOTHI, MeTaHoja). [IpombIuieHHBIE CHOCOOBI IOJIyYEHUS METaNIOB M CIUIABOB.
XVUMUYECKOe 3arps3HEHHE OKpYyXKammield cpeapl W ero mocieAcTBus. Pomp xumum B obOecrieueHHH
JHEPreTHYECKON OE30MacCHOCTH.

Xumusi 1 340poBhE YenoBeka. JlekapcTBeHHbIE cpeAcTBa. [IpaBuiia UCIOIB30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Posib XuMuu B pa3BUTUU MEAUIIMHBIL.

XVMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE J00aBKHA. Poib XUMUU B 0OECTI€YeHNH MHIIEBON
0e30macHOCTH.

KocmeTnueckue u mapgromepHbie cpencta. beiroBas xumus. [Ipapmia 6€30mMacHOT0 UCTIONB30BAHUS
IpenapaToB OBITOBO XHUMHHU B TTOBCEIHEBHOM JKU3HU.

XuMHSI B CTPOUTEIILCTBE: BAKHEHINIE CTPOUTEIHHBIC MaTEpHAIIbI (IIEMEHT, OCTOH).

XuMUS B CEIIBCKOM X03sHCTBe. OpraHuveckue U MUHEPAIIbHBIC yI00OpCHHSL.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepHaibl, KpPackd, CTEKJIO0, KepamMHuka. Marepuansl A
3IeKTpOHUKHU. HaHoTexHOMOTH .

Pacuérneie 3agaun.

Pacuérer: maccel BeriecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJIWYECTBY BEIECTBA, Macce WM
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKITMH BEIIECTB, MACCHl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTOB
peaKIy, €CIi OJHO W3 BEIIeCTB MMEET IMPHUMECH, MacChl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOMYKTA



peaKkuuu, eciii OJHO U3 BEIIECTB JaHO B BUJIE PACTBOpa C OMPEACIEHHON MacCOBOM J0Jield pacTBOPEHHOTO
BEIIECTBA, MAcCCOBOW JONMH M MOJIIPHOW KOHIIEHTPAI[MH BEIIeCTBa B PACTBOPE, JOJNH BBIXOJA IMPOIYKTa
peaKI OT TEOPETUUECKU BO3MOKHOTO.

MexXmpeAMETHBIE CBS3H.

Peanmuzamnus MeXTpeIMETHBIX CBA3CH IpH M3yUeHUH 0OIel W HeopraHuvecko xumMuu B 11 kimacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHSATHN, TaK H IOHITHH,
MPUHSATHIX B OTAEIBHBIX MIPEIMETAaX €CTECTBEHHO-HAYUYHOI'O LIUKJIA.

OO01I1e ecCTeCTBEHHO-HAYUHbIC TIOHATHS: SIBJICHUE, HAYYHBIH (DAaKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CHHTC3, KHaCCI/Iq)I/IKaIII/ISI, NEPUOANIHOCTD, Ha6JHOJleHI/Ie, HU3MEPEHUEC, OKCIICPUMCEHT, MOACIIb,
MOJEJIUPOBAHUE.

®usuka: Marepusi, MUKPOMHUP, MAaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, YJHEPTETUUYECKHU YPOBEHb, BEIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHHE
BEIECTBA, UACATHHBIN a3, GU3NUECKUE BETUIMNHBI, €ANHUIBI U3MEPEHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorust: xinerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTabOIU3M, MAKpO- U MHUKPOIIEMEHTHI,
O€TIKH, JKUPBI, YIICBOABI, HYKICWHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTOBOPOT BEHIECTB W IMOTOK
SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpabl, TOPHBIE TIOPOABI, MOJIE3HBIE HCKOMIAEMbIE, TOILUIUBO, PECYPCHI.

Texnonorus: XUMHYECKas MMPOMBIIIIJICHHOCTbD, MCTaJlJIyprus, CTPOUTCIILHBIC MaTcpualibl,
CEIBbCKOXO03HCTBEHHOE IMPOU3BOJCTBO, MUIIICBASA NPOMBINIJICHHOCTD, @apMaueBTquCKaﬁ IMPOMBIIIJICHHOCTD,
MTPOU3BOJCTBO KOCMETHYECKHX IPETraparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€PHAIIOB, DJIEKTPOHHAS
MTPOMBINIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA ITPOI'PAMMBI 11O XUMUHU HA
YIJIYBJIEHHOM YPOBHE CPEJJHET'O OBLIEI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBHM € CHCTEMHO-AEATEIHHOCTHBIM ITOAXOJOM B CTPYKTYpE JHYHOCTHBIX PE3yJIbTaTOB
OCBOCHHS IMpeaMeTa «XUMHs» Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUSI BBIACIEHBI CIEAYIOINE
COCTABJISIONTNE: OCO3HAHHUE OOYYAIONUMHUCS POCCHHCKON TPaKTAHCKONW HWIESHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BHUTHIO, CAMOCTOATEIHPHOCTH ¥ CAMOOIIPEEICHUIO; HATMYHUE MOTUBAIIMH K O0y4YEeHHIO; TOTOBHOCTD U
CHOCOOHOCTh O0Y4YaIOLIMXCSl PYKOBOACTBOBATHCS MNPHUHSATHIMH B OOLIECTBE MpaBWIaAMH WU HOPMaMH
MOBEJCHHUS; HAJMUME MPABOCO3HAHMS, HKOJOTMYECKOH KYJIbTYpBI; CHOCOOHOCTh CTaBUTh LEIH M CTPOHUTH
JKHN3HCHHBIC IIJTaHBbI.

JIMdHOCTHEBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMEsD OTpakalroT C(HOpPMHUPOBAHHOCTH OIIBITA
MMO3HABATENFHOW W MPAKTUIECKON JESITEIHHOCTH OOYYaIOIIUXCS B TPOIECCe peau3aliy 00pa3oBaTebHON
JeSITeTbHOCTH.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpenMera «XUMHS» OTPaXaloT CHOPMUPOBAHHOCTH OITBITA
MMO3HABATENFHOW W MPAKTUIECKON JESITEIHHOCTH OOYYaIOIIUXCs B TPOIlecce peau3alii 00pa3oBaTeIbHON
JCATCIBHOCTHU, B TOM YHCJIC B YaCTH:

1) rpaskaaHCcKOro BOCIUTAHUS:

OCO3HaHUS 00YYAIOIIMMHCS CBOMX KOHCTHTYIIMOHHBIX TPaB M O0S3aHHOCTEH, YBAXKEHHS K 3aKOHY U
MIPaBOIIOPSTIKY;

MMpEaACTaBJICHUA O COLIMAIIBHBIX HOPMaAX U IpaBUIaX MEKINYHOCTHBIX OTHOIICHUH B KOJIIICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH AEATEIHHOCTH MPHU CO3aHWU yUeOHBIX NMPOCKTOB, PEIICHUH
y4eOHBIX U MTO3HABATENHHBIX 32/1a4, BRIIOJTHEHUN XUMUIECKIX IKCTIEPUMEHTOB;

CHOCOOHOCTH TMOHWMATh W NPUHUMATh MOTHBBI, HAMEPEHHsI, JIOTMKY W apryMEHTBl JOPYTUX IpU
AHAJIN3C pa3JIMYHbIX BUJIOB y‘IGGHOﬁ JACATCIIBHOCTU,

2) NIaTPUOTUYECKOr0 BOCIIMTAHMS

[IEHHOCTHOTO OTHONICHHUS K UCTOPHUYECKOMY ¥ HAyYHOMY HACIIEHIO OTEUYECTBEHHON XUMUM,

YBaXEHHUs K TPOILECCY TBOpYECTBA B 00JACTH TEOPHHM M IMPAKTUYECKOTO MPUIOKEHUS XHMUH,
OCO3HaHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yJibTaT JUINTENBHBIX HAONIOJEHHH, KPOIOTIUBBIX
JKCIIEPUMEHTANBHBIX TTONCKOB, IIOCTOSHHOTO TPYAA YIEHBIX U MPAKTHKOB;

HUHTCpECAa MW IO3HABATCJIbHBIX MOTHUBOB B IOJYUCHHU M TOCICAYIOUICM aHAJINU3C I/IH(I)OpMaHI/II/I (6]
NEpCAOBBIX JOCTHKCHUAX COBpCMCHHOﬁ OTEUYECTBEHHOMN XHUMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOI'0 IOBEICHUS;

CHOCOOHOCTH OLIEHMBATh CHTYallMH, CBSI3aHHbIE C XWMHUYECKUMH SIBJICHUSMH, M IPHHUMAThH
OCO3HaHHBIE PEIICHHS, OPUEHTHUPYSCH Ha MOPATLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHBATH CBOE TIOBEJEHIE W IMOCTYIKHA CBOWX TOBAPHUIIEH C MO3UIMIA HPAaBCTBEHHBIX H
MIPaBOBBIX HOPM H € YU4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) dpopmMupoBaHus KyJbTYPbl 310POBb:

TTIOHUMAaHUS IIEHHOCTEH 30pOBOTO M Oe30macHOro o0pasa JKU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOULICHUS K COOCTBEHHOMY (pU3HYECKOMY M IICUXUYECKOMY 310POBbIO;

coOiofieHnsl mpaBuil 0e30MacHOro oOpaimieHHs C BELIeCTBaMH B OBITY, NMOBCEJIHEBHOW JKW3HU, B
TPYAOBOM JIESITENILHOCTH;

MMOHMMAaHUS TICHHOCTH TMPaBWI WHAWBHUIYAJIHLHOTO W KOJUICKTUBHOIO O€30MacHOTO TOBEACHUS B
CUTyaLsX, YTPOXKAIOIINX 3I0POBBIO U JKU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUIA M HEMPHUATHS BPEAHBIX NMPUBBIYEK (YIOTPEOICHUS aKOTOJNS, HAPKOTHKOB,
KypeHus);

5) TpynoBoro BocnuTaHUA:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B Y4YE€OHO-MCCIIEIOBATEIHCKONW AEATEIHHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPUYECKON U APYTUX BUAAX NEATEIbHOCTH;

YCTaHOBKY HA aKTUBHOE YYaCTHE B PEHICHUW MPAKTHYSCKUX 3a]1a4 COIMAIBLHONW HANpPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPAKTHYSCKOMY H3YyUYEHHIO MPOQECCHi pPa3IMyHOrO poja, B TOM YHCIIE Ha OCHOBE
MNPUMCHCHUSA IPEIMETHBIX 3HAHUH I10 XHUMHH,



YBa)K€HUS K TPYLy, JIIOIAM TPYJa U pe3ybTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUAYAIbHON TpaeKTopun oOpa3oBaHHs, Oymymiei
nmpoecCuM M peaNn3anuud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEW K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 7K0J10THYeCKOT0 BOCTIMTAHUS:

9KOJIOTHYECKH IEJIeCO00Pa3HOT0 OTHOMICHHS K MPHUPOJE KaK MCTOYHHMKY CYIIECTBOBAHMA JKM3HU Ha
3emiie;

MMOHMMaHUS TII00ABHOTO XapaKTepa dKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMUYECKUX MPOIECCOB
Ha COCTOSIHME MPUPOHOMN U COLIMANIBHOM Cpeibl;

OCO3HAHMS HEOOXOAMMOCTH WCIOJNb30BaHHUA JOCTH)KEHHMH XUMUHU [UIl PpEIIEHHs BOIMPOCOB
palMOHAIBHOTO MPUPOAOIOIb30BAHUS;

AKTMBHOI'O HENpUATUS [EHCTBUIN, NPHUHOCAIIMX BPEI OKPYKAIOWIEH NPUPOAHON Cpeae, yMEHUs
MPOTHO3UPOBATh HEOJIATONPHUATHBIE HSKOJOTMYECKUE TMOCIEACTBUS TNPEANPUHIMACMBIX JEUCTBUH U
NpeAoTBpalaTh UX;

HaJIMYUS Pa3BUTOTO 3KOJOTHYECKOTO MBIIIIEHHS, SKOJIOTUYECKOW KYNbTYphI, OMbITa JEATEIbHOCTH
9KOJIOTUYECKOW HANpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMH B MO3HABATEIbHOW, KOMMYHUKAaTUBHON
Y COLMANBHOH MpaKTUKE, CIIOCOOHOCTH ¥ YMEHUS aKTUBHO ITPOTUBOCTOSTH UIEOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOTr0 TIO3HAHUS:

MHPOBO33pPEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOU
MPaKTUKH;

MMOHMMaHUs CIeNU(UKN XUMHHA KaK HayKd, OCO3HaHUs €€ poiu B (POPMHPOBAHWU PallMOHAIHLHOTO
HAYYHOTO MBIIUICHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTABICHUS 00 OKPYXKAalolleM MHUpE Kak O CIUHCTBE
MPUPONBI W YeJIOBeKa, B TO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHHHd MpoOJIeM COXpaHEeHUS
MNPUPOJHOTO PABHOBECHSI,;

yOexIEHHOCTH B OCOOOH 3HAYMMOCTH XHMMHHU JIJII COBPEMCHHON [MBWJIM3AIMM: B €&
TYMaHUCTHYECKOW HAMpaBICHHOCTH W BAKHOW POJIM B CO3JaHWUHM HOBOW 0a3bl MaTepHaibHOW KYIBTYpHI, B
pelIeHnr TIOOANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM, JIHEPreTHYECKOM,
MMUIIEBOH M SKOJOTHYECKOW 0E30IMacHOCTH, B Pa3BUTHH MEIWIIUHBI, O0ECIICUYSHWH YCIOBHHA YCIIEITHOTO
Tpy/a ¥ SKOJIOTHYECKH KOM(POPTHOM )KU3HU KXKIOT0 WieHa 0OIIecTBa;

€CTECTBEHHO-HAyYHOU TPaMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOAOB INO3HAHUS, MCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIMOCOOHOCTH HCIOJBh30BATh MMONydaeMble 3HAHUS IS aHamW3a W OOBSICHEHUS
SBIICHUH OKPYJKAIOIIET0 MHpa M MPOUCXOASIIMX B HEM HM3MEHEHHMH, YMEHHs JAenarb OOOCHOBAaHHBIE
3aKIIOYEHUS] Ha OCHOBE HAay4YHBIX (DaKTOB M HMEIOIIUXCS AAHHBIX C LEJIbI0 TMONYYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENILHO HWCIONB30BaTh XUMHYECCKHE 3HaHUS JJs pelIeHus mpolieM B
peaTbHBIX KU3HEHHBIX CUTYaIIMSIX;

HHTEpeca K NO3HAHUIO, UCCIIEI0BATENbCKOM NE€ATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HETMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K aKTHBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMUU B COOTBETCTBUU C KU3HCHHBIMU IMOTPESOHOCTIMH;

WHTEepeca K 0COOEHHOCTSM TPy/la B pa3UIHbIX cepax mpodeccnoHaTbHON AeITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertamnpeMeTHbIe pe3yIbTaThl OCBOCHUS IMPOTPaMMbl MO XHMHUHM Ha YpPOBHE CpEIHETr0 OOIIero
00pa30BaHUs BKITFOYAIOT:

3HaYUMbIE  JUIsI  (OPMHUPOBAHMSI ~ MHUPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUILTHHAPHBIC
(MexnpenMeTHbIe) OOIIeHAYYHbIC TIOHATHS, OTPaXKAIONIME IIEJIOCTHOCTh HAYYHOW KapTHHBI Mupa U
cnennUKy METOJOB IO3HAHUS, WCIIONb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepwis, BEIIeCTBO, YHEPTus,
SIBIICHUE, TPOIECC, CUCTEMa, HAy4YHBIA (DaKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
HCCIIeI0BaHNE, HAOMIOACHIE, U3MEPECHHE, DKCIICPUMEHT H JIPYTHUE);

YHHBEpCaIbHbIE y4eOHbIE JeicTBHA (TTO3HABaTENbHBIE, KOMMYHHKATHBHBIE, DETYJISTHBHBIE),
obOecnieunBarome QopMmupoBaHne (DYHKIMOHAIHHONH TPAaMOTHOCTH M COIHAIBHOW  KOMIICTCHIIUU
00yJaroUXCs;

CHOCOOHOCTh O0YYalOUIMXCsI UCIIOJIb30BaTh OCBOCHHBIE MEXKIUCIUTUIMHAPHBIE, MHUPOBO33PEHUYCCKHE
3HAHUS U YHUBEpCaJIbHBIE YUeOHbIE JeCTBHS B TO3HABATEIHHON M COITMAIEHON MPAKTHKE.



MeranpeaMeTHbIE ~ pE3yNbTAaThl  OTPAXKAIOT  OBNAJEHHE  YHUBEPCATBHBIMH  Y4€OHBIMU
MMO3HABaTENbHBIMHA, KOMMYHHUKATUBHBIMU M PETYIATHBHBIMH J€HCTBHSIMHU.

Ilo3naBaTe/ibHBIC yHHBepPCcAJIbHBIE y4eOHbIEe el CTBHS

1) 6a3oBble JIOrHYecKHe AelCTBHS:

CaMOCTOSITEIBHO (POPMYITHPOBATEH M aKTYAIU3UPOBATh MPOOJIEMy, pacCMAaTPHBATh €€ BCECTOPOHHE;

ONpEAENATh LENU AEATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPHUH HX JOCTHKEHHS, COOTHOCHUTH
PE3YILTATHI ACATCIIBHOCTU C MMOCTAaBJICHHBIMHU LCJIAMU;

HCIIOJIB30BaTh IPHU OCBOCHUU 3HAHUH HpI/IéMI)I JIOTUYECKOI'0 MBIIJICHUSA: BBIACIIATE XapaKTCPHBIC
MPU3HAKW TOHSATHA W YCTaHABIMBAaTh MX B3aUMOCBSI3b, HMCIIOJIB30BATH COOTBETCTBYIOIIUE TOHATHS IS
00BSICHEHHS OTACIBbHBIX (PaKTOB U SIBJICHUIL;

BBIOMpAaTh OCHOBAHHUS M KPUTEPUH IS KIacCU(DUKALIMN BEIIECTB U XUMHUUCCKUX PEaKIIni;

YCTaHaBJIMBATh MPUIMHHO-CIICACTBEHHBIE CBSI3M MEXKIy N3y4acMbIMHU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXIEHHS (MHAYKTHBHBIC, ICIyKTUBHBIC, IO AaHAJIOTHH), BBIBIATH
3aKOHOMEPHOCTHU U ITPOTUBOPECUNA B paCCMATPUBACMBIX SABJICHHUAX, q)OpMy.HI/IpOBaTB BBIBO/JIbI U 3aKJIFOYCHHUS,

IIPUMCHATL B IIPOLCCCC IMO3HAHHA HCIIOJIB3YEMBIC B XUMHU CHUMBOJIMYCCKHC (3HaKOBI)Ie) MOACIH,
MPeoOpa3oBLIBATh MOJICNBHBIC TPEICTABICHUS — XHMHWYECKHUH 3HAaK (CHMBOI) JIIEMEHTa, XUMHYECKas
(dbopMyiia, ypaBHEHHUE XUMHYECKOM PEAKIMKU — TPU PEIICHUH YYeOHBIX MO3HABATEIBHBIX U MPAKTUYCCKHX
3aaa4, NPUMCHATH HA3BAHHBLIC MOJACJIBHBIC IMPCACTABICHUA JJid BBIABICHUA XapaKTCPHBIX IIPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX PEaKIni.

2) 6a3oBble HcCaeN0BaTeIbLCKHE IeliCTBUS:

BJIaACTH OCHOBAMHU METOAOB HAYYHOI'O IMO3HAHUA BEIICCTB U XUMUYCCKUX peaKHHﬁ;

(hopMymupoBaTh MENH W 3a7add HCCIENOBAHUS, WCIOIH30BATh MOCTABICHHBIE W CAMOCTOSTEIHHO
chopMyITUpOBaHHBIE BONPOCH B KAYeCTBE HHCTPYMEHTA ITO3HAHUS W OCHOBHI I (POPMHUPOBAHUS TUIIOTE3EI
10 MTPOBEPKE NPABUIILHOCTH BBICKA3bIBAEMBIX CYKACHUM;

BJIaACTh HaBbIKaMH CaAMOCTOSATCIBHOI'O IJIAHUPOBAHUA U IMPOBCACHUA YUYCHUYCCKUX SKCIICPUMCEHTOB,
COBEpIIICHCTBOBaTh YMEHHS HaONMIOJaTh 3a XOIOM IIPOIecca, CAMOCTOSATENHHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (QOpMYJIHpPOBaTh OOOOIIEHHS W BBEIBOJB OTHOCHUTEIFHO JIOCTOBEPHOCTH PE3yJIbTATOB
WCCJICIOBAHMUS, COCTaBJISITH 000CHOBAaHHBIN OTYET O MPOJICIIAHHOM PadoTe;

MpHOOpeTaTh OMBIT YYCHWYECKOW MCCIEIOBATENHCKON M TIPOEKTHOW MEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIFHOMY TIIOMCKY METOJIOB pEIIeHHs TPaKTHYECKUX 3ajad,
MPUMCHCHHIO PA3JIMYHBIX METOAOB ITO3HAHUA.

3) pa6ora ¢ uHpopmanueii:

OPHUEHTHPOBATHCA B PA3NAYHBIX HWCTOYHWKAX WH(OpMannu (HAYIHO-TIONMYJISIpHAS JIATEpaTypa
XMMUYECKOT0 COJEpXaHusl, CIpaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHanu3upoBaTh HWHPOPMALHUIO
pa3NMYHBIX BHIOB W (OpM TpeAcTaBiCHHSA, KPUTHYECKH OICHUBATH €€ JOCTOBEPHOCTh U
HEMPOTHBOPEYNBOCTb;

(hopMymTHpOBaTH 3allpOCHl W MPUMEHATH Pa3IMYHBIE METOIBI MPH TOWUCKE W 0TOOpe MH(pOpMAIIHH,
HEOOXOIMMOM [ BHITOJHEHUS YUE€OHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

MPHOOpETaTh OMBIT UCTIOIB30BAHUA HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH W Pa3TNIHBIX
TTOMICKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpPATh ONTUMANbHYIO (QOpMy MpeAcTaBieHus: nHpopMauuu (Cxembl, rpaduk,
JarpaMMebl, TaOJIHILIbL, PUCYHKH U APYTHE);

WCTIONb30BaTh HAYYHBIH S3BIK B KAaueCTBE CPEIACTBA NpH padoTe C XUMHYECKOH WH(OpMAaIHe:
OPUMEHITh MEXIpeaMeTHble (pu3nyeckne W MaTeMaTHYecKHe) 3HaKd M CHUMBOJBI, (QOPMYIIHL,
ab0peBuaTyphl, HOMEHKIIATYPY;

WCTIONIF30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATIISAHOCTH.

KoMMyHnkaTHBHBIe YHUBeEpPCAJIbHbIe y4eOHbIe 1eCTBUS:
3a]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKTaeMOW TEMBI B XOJI€ TUATIOTa U/WIIN TUCKYCCHH,

BBICKa3bIBaTh UJIEH, (DOPMYIIMPOBATH CBOM MIPEUIOKEHNST OTHOCHTEIHHO BBITTOIHEHUS MTPEITI0KEHHON
3a7a4u;



BBICTYIIaTh ~C MPE3CHTAlMEH  pe3ylbTaTOB  IO3HABATENLHONW  JIESITENBHOCTH,  TOJYYEHHBIX
CaMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHUKAMH IIPU BBITOJHEHWH XHUMHYECKOTO OSKCIICPUMEHTA,
MPAKTUYECKOI pabOTHI 10 UCCIICIOBAHUIO CBOMCTB U3yYaeMbIX BEIIECTB, PeaTU3aIlii yYeOHOTO MPOCKTa, U
(hopMyITUPOBaTH BBIBOJBI 10 pE3yJIbTaTaM IMPOBEAEHHBIX HCCIICIOBAHUN MYTEM COTJIACOBAHUS TO3HMIUN B
xoJie 00CyXIeHH 1 0OMEHa MHCHHSIMH.

Pel"y.]'lflTl/IBHI)Ie YHUBEpPCAJAbHBIC yqeﬁm,le HeﬁCTBHH:

CaMOCTOSATEIILHO IUIAHUPOBATh U OCYIIECTBIIATH CBOIO II03HABATENIBHYIO JAEATEIBHOCTD, OIpEaess e€
LEeJIW U 3a]laud, KOHTPOJUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH NpeAjiaraeMblii alrOpUTM
JICHCTBUI TIPU BBIITOJHEHUH y4eOHBIX W HWCCIENIOBATENBbCKUX 3a/1a4, BHIOMpaTh Hambonee 3PQEeKTUBHBIN
CHOCcO0 UX PELIeHHUs C yUETOM MOMyUYEeHUSI HOBBIX 3HaHUH O BELIECTBAX U XMMUYECKUX PEAKLIUAX;

OCYIIECTBJIATE CAMOKOHTPOJIb JACATCIIBHOCTH HAa OCHOBC CaMOaHalin3a U CaMOOIICHKH.

HNPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE pe3ynbTaThl OCBOEHHS MPOrpaMMBI MO0 XMMHHM Ha YriyOJI€HHOM ypOBHE Ha YpOBHE
CpeaHero oomero o0pa3oBaHUs BKIOYAIOT crenuduyeckue JUis y4eOHOro mpenMera «XUMHS» HaydHbIe
3HAHMsI, YMEHHS M CIOCOOBI JICHCTBUI MO OCBOCHHWIO, MHTEPIPETALNH M NMPeoOpa3oBaHUIO 3HAHWUN, BUIBI
JESITEIbHOCTH 10 TOJIyYEHHIO HOBOTI'O 3HAHUS M IPUMEHEHUIO 3HAHUH B PA3IMYHBIX YU€OHBIX CUTYaLUsX, a
TaK)X€ B PEaJbHBIX KU3HEHHBIX CUTYallMsX, CBA3AHHBIX ¢ XUMHEH. B mporpamMe mo Xxumuu npeameTHbIe
pe3yNIbTaThl IPEICTABIECHBI IO FOJaM H3YUICHHS.

10 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHuuecKas XUMHSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TPEICTABIECHUI: O MeCTe M 3HAYCHWH OPraHWYECKOW XHMHH B CHCTEME
€CTECTBEHHBIX HAayK U €€ PO B 00ECIIeYeHNH YCTOMYMBOTO PA3BUTHS UEIOBEYECTBA B PEUICHUH MPOOIIeM
AKOJIOTMYECKOM, DHEPreTUYEeCKON U TIMIINEBOW OE30MAaCHOCTH, B Pa3BUTHM MEAMIIMHBI, CO3JaHUU HOBBIX
MaTeprajoB, HOBHIX HMCTOYHHUKOB DSHEPTHUH, B OOECIIEUEHHWH pAalMOHAIHHOTO NPUPOAOIOIB30BAHUS, B
(hopMHUPOBaHWU MHPOBO33PEHUS W OOMIEH KyIbTYyphl YeJOBEKa, a TaK)Ke JKOJIOTHUYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOHOM Cpeae;

BJIaACHHUC CUCTEMOM XMMHYECKHX 3HaHI/II\/II, KOTOpasd BKIIOYACT: OCHOBOIIOJIAraromue IMOHATHA —
XUMHYECKUN 3IEMEHT, aTOM, AP0 U DJIEKTPOHHASA 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIIN, OCHOBHOE
U BO30YXIEHHOE COCTOSHHSI aTOMa, TMOpUAM3AIUs aTOMHBIX OpOWTaned, MOH, MOJIEKYyJa, BAaJIEHTHOCTS,
AJNIEKTPOOTPULIATEIILHOCTh, CTCIICHb OKHUCIICHUS, XUMHUYECKasl CBSI3b, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
00BEM, YTIEpOAHBIN cKeneT, (pyHKIMOHAIbHAs TPYIIa, pajuKall, CTPYKTYpHbIe (QopMyisl (pa3BEPHYTHIE,
COKpaI¢HHbIEe, CKEIIETHBIE), M30MEPHS CTPYKTypHas U MPOCTPAHCTBEHHAs (T€OMETpHUYECKas, ONMTUIECKas),
HM30MEpPhI, TOMOJIOTHUECKHUM PSJl, TOMOJIOTH, YTIIEBOAOPOIbI, KUCIOPOA- U a30TCOACPKAIIUE OPraHUYECKUE
COETMHEHHS, MOHOMED, TIOJTMMEp, CTPYKTYPHOE 3BEHO, BRICOKOMOJIEKYIIIPHBIE COSTMHEHNST; TEOPUH, 3aKOHBI
(mepuommueckuit 3akoH J[. 1. MeHmeneeBa, Teopusi CTPOCHHS OpraHWYecKuX BemiecTB A. M. Byrieposa,
3aKOH COXPAHCHHMSI MAacChl BEIICCTB, 3aKOH COXPAaHEHUS W IMPEBpAICHHUS 3HEPTUU TPH XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJHYECKHN S3bIK XWMHWHU, MHUPOBO33PEHYCCKHE 3HAHUS, JICKAIIUEC B
OCHOBE MOHWMAaHUS MPUYMHHOCTH W CHUCTEMHOCTH XMMHYECKUX SBIICHUI, MPENCTaBICHUA O MEXaHH3Max
XUMHYECKUX PEAKIUH, TEPMOJWHAMHYCCKAX W KHHETHYECKUX 3aKOHOMEPHOCTSIX WX NPOTCKaHUS, O
B3aVIMHOM BJIMSIHUM aTOMOB WM TPYIIl aTOMOB B MOJEKyJdaX (MHAYKTUBHBIA M ME30MEPHBIH 3(PQHEKTHI,
opueHtantsl 1 u Il pona); dakTonsoruueckue CBeICHUS O CBOHCTBAaX, COCTAaBe, MOJYUYCHHH U 0€30IacHOM
WCTIONb30BAaHNH BAXHEWIINX OPraHWYECKHX BEHIECTB B OBITY M NPAKTUYECKOW NEATENbHOCTH YeJIOBEKa,
00X HAyYHBIX NPUHIUIAX XHUMHYECKOTO TIPOM3BOJCTBA (HA MpUMEpPE NPOM3BOJICTBA METAHOINA,
repepadoTku HeTH);

C(i)OpMPIpOBaHHOCTB yMCHHﬁ: BBIABJIATE XapaKTCPHBIC IIPU3HAKU HOHSITPIﬁ, YCTaHaBJIUBATh UX
B3aMIMOCBSI3b, WCIOJB30BaTh COOTBETCTBYIOIIME TMOHSATUS TPU OMNHCAHWU COCTaBa, CTPOCHUS U CBOWCTB
OpraHUYECKUX COCIMHEHUII,

c(hOpMHUPOBAHHOCTh YMEHHIA:



UCIOJIb30BaTh XUMMYECKYI0 CHMBOJIMKY JJIsI COCTaBJICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYIT OPraHNYECKHX BEIIECTB;

COCTAaBIISITh YPAaBHEHUS XWUMHUYECKHX PpEaKIUid U pacKphlBaTh HMX CYIIHOCTb: OKHCIUTEIBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKUUI MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOrO OanaHca 3TUX peakluid, peakuui
HOHHOI'0 OOMEHA IyTEM COCTABJIEHHUS UX IOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBJIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BEIIECTB JUIsl WIIIOCTPALIUU HUX XUMUYECKOTO U
MIPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTAHABIUBATH IMPHUHAJIC)KHOCTh N3YUYCHHBIX OPTaHUYECKUX BEIECTB
M0 WX COCTaBy M CTPOCHHUIO K ONpENeNEHHOMY Kiaccy/Tpyliie COCAWHEHHH, JaBaTh MM Ha3BaHUs II0
cucremarnueckoii HomeHknarype (IUPAC) um npuBOAMTH TpHUBHANbHBIE HAa3BaHMS MJS  OTAEIBHBIX
MpeCcTaBUTENe OPraHMYECKUX BELIECTB (3THJICH, alleTHJIEH, TOJIyOJI, TIIMLEPUH, 3TUICHTINKOIb, (EeHOI,
(dhopMaibIerus, aneTaabAeri, alleToH, MypaBbUHas KHCIIOTa, YKCYCHasl KUCIO0Ta, CTeapHHOBAsi, OJIEMHOBAS,
NAJIBMUTHHOBAs KUCJIOTHI, TIMLWH, alaHUH, MalbT03a, GPYKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTHPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHUsSI ONpEAEISITh BUJ XUMHYECKOH CBS3M B OPraHUYECKUX COCTHUHEHHSIX
(xoBaJleHTHAasI 1 MOHHAS CBS3b, G- U M-CBA3b, BOJIOPOIHAS CBA3b);

c(OPMHUPOBAHHOCTH YMEHHSI IPUMEHSTD [TOJIOKECHUSI TEOPUH CTPOCHUSI OPraHMYECKUX BemecTB A. M.
Bytneposa 11 00bsICHEHH 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHWH XapaKTepU30BaTh COCTaB, CTpOEHHWE, (U3WYEeCKHe M XUMHYECKHE
CBOHCTBA THIIMYHBIX NPEACTABUTEICH pa3NUYHBIX KJIACCOB OPraHMYECKHX BELIECTB:  aJKAaHOB,
LUKJIOAJIKAHOB, aJKEHOB, AJIKaAMEHOB, aJKUHOB, apOMAaTHYECKUX YIIEBOAOPOIOB, CIIUPTOB, aJbIETHIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, TPOCTBIX W CIOXHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHWH W aMHUHOB,
AMHHOKHCIIOT, O€JIKOB, YIJIeBOJAOB (MOHO-, TU- U IOJMCAaXapHIOB), WLIIOCTPUPOBATh T€HETUUECKYIO CBS3b
MEXIy HMMH YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHUYECKUX PEaKLHH C HCIOJIB30BAHUEM CTPYKTYPHBIX
opmyur;

cOPMHUPOBAHHOCTh YMEHHUSI TOATBEPKIAaTh HA KOHKPETHBIX IPHUMEpax XapakTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCOMHEHHWH OT KPATHOCTH M THIIA KOBAJEHTHOH CBS3H (O- U T-
CBSI3M), B3AUMHOTO BIIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJICKYJIax;

cOPMHUPOBAHHOCTb yMEHHSI XapaKTepHU30BaTh HMCTOYHUKH YTJIEBOJIOPOJHOTO CHIpBSl (HE(TH,
TIPUPOIHBIN Ta3, YTOJb), CIIOCOOBI €T0 MePepadOTKN U MPAKTUIECKOE IPUMEHEHNE TIPOTYKTOB IMepepadOTKH;

c(OPMHUPOBAHHOCTh BIAJEHHUS CHCTEMOH 3HAHHUH O €CTECTBEHHO-HAYYHBIX METOJaxX MO3HAaHUS —
HaOJIOICHUH, U3MEPEHHUH, MOICTTUPOBAHUH, IKCIIEPUMEHTE (PEaIbHOM U MBICIICHHOM) ¥ YMEHUSI IPUMEHSATh
9TH 3HAHHS;

c(OPMHUPOBAHHOCTb YMEHHSI INPHMEHSITh OCHOBHBIE OIEpAlM{ MbICIUTEIBHON [EATCIbHOCTH —
aHaJM3 U CUHTE3, CPaBHEHHUE, 0000IEeHIEe, CHCTEMATH3aIIHIO, BHISIBIICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3eH —
JUISL N3YYEHUS CBOWCTB BEIIECTB U XUMUYECKHUX pPEaKlIni;

cOpMHUPOBAaHHOCTh YMEHHI: BBIABIATH B3aUMOCBSI3b XHMHYECKUX 3HAHUM C TOHATUSIMH U
NPEICTABICHUSIMA JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB sl Oojiee OCO3HAHHOI'O IOHUMAHUS
CYIIHOCTH MaTepHUaIbHOIO €JMHCTBA MHUpPA, UCTIOJIb30BATh CUCTEMHBIE 3HAHUS MO0 OPraHUYECKON XUMUU IS
00BSICHEHHSI U IPOTHO3UPOBAHUS SIBIICHUH, UIMEIOIINX €CTECTBEHHO-HAYIHYIO IPUPOLY;

cOpMHUPOBAaHHOCTh YMEHHH: MPOBOJAUTH pacuy€Tbl IO XUMHUYECKMM (hopMyaaM M YpaBHEHHAM
XMMUYECKUX PEaKUWi ¢ HCIONb30BaHHEM (U3HYECKUX BeNWYMH (Macca, OOBEM Tra3oB, KOJMUYECTBO
BEIIECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: pacuéThl IO HAXOXACHUIO
XMMUYECKOH (hopMyJbl BEIIECTBAa IO M3BECTHBIM MAaCCOBBIM JOJIIM XUMHUYECKHX 3JI€MEHTOB, MPOLYKTaM
CTOpaHMs, TNIOTHOCTH I'a3000pa3HbIX BELICCTB;

cOPMHUPOBAHHOCTb YMEHHH: TPOTHO3UPOBATH, AHATU3UPOBATH M OLCHUBATH C IO3UIMN
9KOJIOTMUECKON 0€30I1aCHOCTU IOCIEICTBUA OBITOBOM M IPOM3BOJCTBEHHOM JESTENbHOCTH 4YEJIOBEKa,
CBSI3aHHOM ¢ mepepabOTKOM BELIECTB, MCIOJIb30BaTh IIOJYYEHHbIE 3HAHWUA AJIS NPUHATUS T'PAMOTHBIX
peleHuid TpobJieM B CUTYalMsIX, CBI3aHHBIX C XUMUEH;

cOpMHPOBAHHOCTh YMEHHI: CAMOCTOSTEIBHO INITAHUPOBATH U MPOBOIUTH XUMHUYECKUI SKCTIEPUMEHT
(mony4yeHne W W3y4YeHHWE CBOWCTB OpPTaHWMYECKHWX BEIIECTB, KAUECTBEHHBIE DPEAKIMH YTJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIMX OPTaHNYECKHUX BEIIECTB, PELICHNE IKCIIEPUMEHTAIBHBIX 3a/1a4
[0 PpAcCHO3HAaBaHMWIO OPraHWYECKUX BEIIECTB) C COOJIOACHHUEM MpaBHJ O€30MacHOr0 OOpaIIeHUs C
BEIIECTBAMH M J1TAOOpaTOpHBIM 000pyZOBaHWEM, (OPMYIHPOBATH IENTb HCCIEAOBAaHWSA, NPEICTABIATH B
pa3nn4HoM (hopMme pe3yNbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U OIEHUBATH X JJOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUI:

COOJIOIaTh TPaBMIIA PKOJIIOTUYECKH 1EIeCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEeSTETFHOCTH
B IIEJIAX COXPaHEHHS CBOETO 370POBbs, OKPY’KAIOLIEW MPUPOJHON CpeAbl U JAOCTHKEHUS €€ YCTOWYMBOIO
pa3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBUA Ha KUBBIE OPTaHU3MBI ONPEAEIEHHBIX OPTaHUIECKIX
BEIIECTB, IIOHNMAas cMbIcT mmokasaTens [1JIK;

AQHAIIM3UPOBAThH IEJIECO00Pa3HOCTh MPUMEHEHUS OPTaHMYECKUX BEIECTB B MPOMBIIIJICHHOCTH U B
GI)ITy C TOYKH 3PCHUA COOTHOIICHHSA PUCK-TIOJIbB3a,

c¢(hOpMUPOBAHHOCTh YMEHHI: OCYILECTBIIATH IieJICHANPABICHHbIN OUCK XUMUYECKOH HH(pOpMAIUK B
pPa3IMYHBIX HMCTOYHMKAX (HayyHas W ydeOHO-HaydHas JUTepaTypa, CpElCTBA MacCOBOW HH(pOpMAIuH,
WuTepHeTr u napyrue), KpUTUYECKH aHAIM3WPOBATh XUMHUYECKYIO0 HH(OpMaNuWio, mepepadarbiBaTh €€ U
KCIIOJIH30BaTh B COOTBETCTBUU C TIOCTABIICHHOHN yueOHOM 3amadeii.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS Kypca «O01as 1 HeOpraHMIecKask XUMUSD) OTPaKaloT:

c(hOpMUPOBAHHOCTh TMPEACTABJICHUN: O MaTepHabHOM €IUHCTBE MHpa, 3aKOHOMEPHOCTSIX U
M03HABAE€MOCTH SIBIICHUN MIpUpOJbl, O MECTC U 3HAYCHUN XHUMUHN B CUCTEME CCTCCTBCHHBIX HAYK U eé pojin B
o0ecIeYeHnn YCTOWYMBOTO PA3BHUTHS, B PEUICHUH MPOOJIEM SKOJOTHYECKOW, SHEPreTHISCKON W MUIIeBON
6630HaCHOCTI/I, B pa3BUTUM MCIUIUHBI, CO3JaHMH HOBBIX MAaTEpHaJIOB, HOBBIX HCTOYHHUKOB OJHCPIruUHU, B
00ecrneyeHn paloHABHOTO TIPUPOJIONIONBE30BaHNUS, B (POPMHUPOBAHIH MUPOBO33PEHHS U 00IIeH KyIbTYpHI
YeJIOBeKa, a TAKXkKe SKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPE/IE;

BIIQJICHWE CHUCTEMON XUMHYECKHX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIAE MOHATHUS —
XMMUYECKAH D3JIEMEHT, aToM, SIpPO aToMa, M30TOMbI, JIEKTPOHHAs 000JOoYKa atoma, s-, p-, d-aTOMHbIE
opOuTanu, OCHOBHOE W BO30YXIEHHOE COCTOSHHS aToMa, THOpHIM3allis aTOMHBIX opOuTaied, HOH,
MOJIIEKYJIa, BAIEHTHOCTD, 3JIEKTPOOTPHIIATENHHOCTD, CTETICHh OKUCIICHUS, XUMHUYECKasl CBSA3b (KOBAJICHTHAS,
WOHHAasA, MeTaJuIn4yeckas, BOJOpPOJHAs), KpHUCTANIMYecKass pemeéTka, XUMHYecKas peakiusi, pacTBoOp,
3JIEKTPOJIUTHI, HE3NEKTPOJIMTHI, JJICKTPOJUTHUECKAs AMCCOLMALMSA, CTENEHb AMCCOLMALWU, BOAOPOIHBIN
MMOKA3aTeNb, OKUCIUTENb, BOCCTAHOBUTEID, TEIUIOBOH APHEKT XUMHUECKOW PEAKIINH, CKOPOCTh XUMAYIECKON
peakuuu, XPMHYECKOE€ pPaBHOBECHE, TEOPUM W 3aKOHBI (TEOpHUS DJIEKTPOIMTHIECKON TUCCOLUAIHH,
nepuoanueckuid 3akoH J[.MI. MeHpneneeBa, 3aKOH COXpAaHEHUS MAacChl BELIECTB, 3aKOH COXPAHEHUSA U
MpEeBpaIeHns DHEPIHH TPHU XWMHUYECKHX pEeaKIHsAX, 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
NEHCTBYIONINX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XUMHH, MHPOBO33PEHYECKHE 3HAHWSA,
Jie)Kalue B OCHOBC IMOHUMMAaHHA NPUYUMHHOCTU MU CUCTEMHOCTH XUMHYCCKHUX HBJ’ICHHfI; COBpPCMCHHBIC
MIPEJICTABJICHUS O CTPOEHUH BEIIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJISPHOM U HAaJMOJIEKYJISPHOM YpPOBHSIX;
MPENCTaBICHUs O MEXaHW3MaxX XUMHYECKHX peaklud, TEePMOAMHAMUYECKMX MW KHHETHYECKUX
3aKOHOMEPHOCTSAX WX IMPOTEKaHUsA, O XMMHUYECKOM pABHOBECHM, PACTBOpPAX M IUCIHEPCHBIX CHCTEMaXx;
(akToNIOrMYECKHE CBEACHUS O CBOWCTBAX, COCTABE, MOMYYCHUH U O€30MaCHOM HCTIONb30BAaHUN Ba)KHEUIIHX
HEOPTaHWYECKUX BEIECTB B OBITY M MPAKTHYECKOW NEATEIHHOCTHA YENIOBEeKa, OOINX HAYYIHBIX MPHHIUTAX
XIMHYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh, YMCHHU: BBISBIATh XapaKTEPHbIC TPU3HAKK TIOHATUH, YCTaHABJIMBATh WX
B3aMIMOCB$I3b, WCIIOJB30BAaTh COOTBETCTBYIOIINE IMOHSITHSA NPH ONMWCAHUHM HEOPTAaHWMYECKHUX BEIIECTB M WX
MpEeBpaIlCHU;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XHMHUYECKYIO CHUMBOIIMKY IS COCTaBJICHUS (HOPMYI
BEIIECTB M YPAaBHCHUH XMMHUYECKHUX peakiuii, cucteMatuieckyto HomeHkiatypy (IUPAC) u tpuBuanbHbIe
HA3BaHUS OTJENIbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS ONIPEACIATh BAICHTHOCTh M CTEIICHh OKUCICHHUS XUMHUYECKUX SJICMEHTOB
B COCIMHCHHAX, BUJ XHMUYCCKOW CBsI3M (KOBaJCHTHAs, WOHHAS, METAJLUTMYECKas, BOIOPOJHAS), THII
KPUCTANIMYECKOMN PelI€TKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCHMOCTh CBOMCTB BEIIECTB OT BHJIa XUMHUYECKOHN CBSI3H U
TUTIA KPHUCTALUTMYECKOH peméTkr, OOMEHHBIH ¥ JOHOPHO-aKICNTOPHBIA MEXaHU3MbI 00pa30oBaHHA
KOBaJICHTHOM CBSI3H;

c(OPMHPOBAHHOCTh yMEHHI: KIacCU(UIIMPOBATh: HEOPTaHMYECKHE BEIIECTBA IO HX COCTaBy,
XUMHYECKUE PEAKIMU TI0 Pa3IUYHBIM IMPH3HAKaM (YUCIy U COCTaBy PEarupylolNX BEIIECTB, TEIJIOBOMY
a¢dekTy peaknuu, U3MEHEHHUIO CTEIICHEeH OKUCIICHUS 3IIEMEHTOB, OOPaTHMOCTH, YYACTHIO KaTalu3aTopa H
JpYyTHUE); CaMOCTOSTENILHO BBHIOUPATh OCHOBAaHUS M KPUTEPUH JIJIS KIACCU(PHUKAINU U3y4aeMbIX BEIIECTB U
XUMUYECKUX PEaAKIIUil;



c(hOpMHUPOBAHHOCTh, YMEHHS PACKPBIBATH CMBICH Mepuoauueckoro 3akona JI. M. MenzaeneeBa u
JEMOHCTPHUPOBATH €T0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTENBHYIO M MTPOTHOCTHYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTEPH30BaTh AMEKTPOHHOE CTPOCHUE aTOMOB M HOHOB XUMUYECKHIX
3JIEMEHTOB TepBoro—4erséproro mnepuonoB Ilepuonnyeckoit cuctemsl .M. MenneneeBa, ucnonb3ys
TIOHSATHSI «QHEPreTHYECKHE YPOBHM», «IHEPreTHYECKUE TOAYPOBHH», «S-, p-, d-aTOMHBIE OpOUTAII»,
«OCHOBHOE ¥ BO30YXKIEHHOE JHEPTETUUCCKUE COCTOSHHUSI aTOMa»; OOBICHATh 3aKOHOMEPHOCTH M3MECHEHHUS
CBOMCTB XMMHUYECKHUX PJIEMEHTOB U WX COSAMHEHHUH mo mepuonam u rpymnmnam [lepuonuyeckoit cucremsl Jl.
WN. MenneneeBa, BaJleHTHbIE BO3MOKHOCTH aTOMOB 3J€MEHTOB Ha OCHOBE CTPOCHHS HMX 3JIEKTPOHHBIX
0007109€eK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTePH30BaTh (OMUCHIBATH) OOIME XUMHYECKHE CBOWCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, IOJATBEPKAATh CYLICCTBOBAHUE TI'€HETHUYECKOM CBSI3U MEXIY HEOPraHUYECKUMHU
BEIIIECTBAMH C ITOMOIIBI0 YPABHEHUI COOTBETCTBYIONTNX XUMUICCKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTH: OKHUCIUTEIEHO-BOCCTAHOBUTEIHHBIX pPEAKIINN
MMOCPEACTBOM COCTaBJICHHS JJIEKTPOHHOTO OallaHCa 3THUX peaklWi; peakiyii MOHHOTO OOMEHa IyTEM
COCTaBJIEHUSI HX IIOJHBIX M COKPAaUIEHHBIX MOHHBIX YpaBHEHUM; peakuMil TIHApOJIN3a; peakuui
KOMIUTIeKcooOpa3oBaHus (Ha MpuUMepe THAPOKCOKOMIUIEKCOB ITUHKA U aJJFOMUHHUS);

c(hOopMHUPOBAaHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TIPOTEKAHHS XHMHUYECKHX peakmui ¢
YIETOM WX DJHEPreTHUYCCKHX XapaKTEPUCTUK, XapakTep HM3MEHEHHUS CKOPOCTH XMMHUYECKOW pPEakiid B
3aBUCUMOCTH OT Pa3lHYHBIX (aKTOPOB, a TAaKKE XapakTep CMEUICHHsS XHUMHUYEeCKOTO PaBHOBECHS MO
BIUSHUEM BHENTHHUX Bo3aehcTBui (mpuHiun Jle [laTtense);

chOpMUPOBAHHOCTh, YMEHHUS XapaKTepHU30BaTh XUMHYECKHE PEaKIMH, JeXKallue B OCHOBE
MIPOMBINIUICHHOTO TOJYYeHUSI CEPHOW KHCIOTHI, aMMHaka, OOIMHe HAay4YHBIC NPUHIIUANEI XHUMHYECKHIX
MIPOM3BOJICTB; IEeNeCO00Pa3HOCTh MPUMEHEHHUS HEOPTaHMYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C
TOYKH 3PEHUSI COOTHOILIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTD BJIAJICHUSI CHCTEMOH 3HAHMI 0 METOJaX HAYYHOT'O TIO3HAHHS SBICHUI IPUPOIBI —
HaOmroieHNe, U3MepeHne, MOJAEIUPOBAaHNE, DKCIIEPUMEHT (PEalbHBIH M MBICICHHBIN), WCIOIB3YEMbIX B
€CTECTBEHHBIX HAyKaX, YMEHUS IPUMEHATh 3TU 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIEI0BaHUU BEIIECTB U
UIT OOBSICHEHHS XWMWYECKHUX SBICHWH, WMEIOMIMX MECTO B TPHUPOJAE, NPAKTUYECKOH [esATeIbHOCTH
YeJIOBEKa U B MOBCETHEBHOW JKU3HMU;

c(hOpMUPOBAHHOCT, YMEHHS BBISBISATh B3aMMOCBS3p XHUMHUYECKHX 3HAHWHA C TIOHATHAMHA U
MPENICTABICHUSAMH JPYTHX €CTECTBEHHO-HAYYHBIX TMPEIMETOB sl 0ojiee OCO3HAHHOTO ITOHWUMAaHUS
MaTepUaIbHOI0 €IMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHSI NMPOBOAUTH PACUETHI: C HCIOJB30BAHUEM IOHITHH «MaccoBas IOJs
BEIIECTBA B PACTBOPE» M «MOJIIpHAs KOHIICHTPAIWs»; MAcChl BEIECTBA WA 00bEMA Tra3a MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKlHWU BEIIECTB; TEIUIOBOTO
s deKTa peakuuu; 3HAUYCHHS BOJOPOJHOTO IIOKa3aTellss PacTBOPOB KHUCIOT W INENOYed C H3BECTHON
CTENEeHBI0 JTUCCONMAINK;, Macchl (00BbEMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa PEAaKIUH, €CIIH OIHO W3
HCXOJIHBIX BEIIECTB AAHO B BUJE PACTBOpA C ONPEAEIEHHON MacCCOBOM JOJIEH PACTBOPEHHOTO BELIECTBA WU
JIaHO B U30BITKE (MMEET IIPUMECH ); TOJTU BBIXOJIa MIPOYKTA PEAKIMH; O0BEMHBIX OTHOIICHUH Ta30B;

c(hOpMHUPOBAHHOCTH YMEHUI: CAMOCTOSITETTFHO TUIAHUPOBATH U TIPOBOINTH XUMUYECKHIH SKCIIEPAMEHT
(mpoBeneHne peaknuii HMOHHOTO OOMEHa, MOATBEP)KICHHE KadyeCTBEHHOTO COCTaBa HEOPTaHWYECKUX
BEILIECTB, OMNpPEIEJIIEHNE Cpebl pacTBOPOB BEIIECTB C IOMOIIBIO HHJMKATOPOB, W3YYEHHE BIUSHUS
pa3auYHBIX ()aKTOPOB HA CKOPOCTh XMUMHUYECKON PEaKIUU, PEIICHUE IKCICPUMEHTAIBHBIX 3a/1a4 110 TeMaM
«Metamely u «Hemeramiel») ¢ coONIOJCHHEM TMpaBU OE30MACHOrO OOpaIeHuss ¢ BeMeCTBAMU U
1ab0PaTOPHBIM 000PYAOBaHUEM, (POPMYIHPOBATH LIEh MCCICIOBAHUS, MMPEACTABISTE B pa3indHoi (Gopme
pe3yAbTaThl PKCIIEPUMEHTA, AHAIM3UPOBAThH U OLICHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh, yMEHHH: COOJIOAAaTh IpaBHIa I[OJb30BAHUS XHMHYECKOH IMOCYIOH U
1ab0paTOpHBIM O0OpYIOBaHHEM, OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSMH IO
BBITIOJTHEHHIO JTAOOPATOPHBIX XMMHYECKUX OIMBITOB, KOJOTHUECKU IENeCO00Pa3HOTO MOBEICHUS B OBITY H
TPYZIOBON JAEATEIIBHOCTH B LEISIX COXPAHEHUS CBOErO 30POBbS, OKPYKAOIIEH MNPUPOJHON cpensl U
JMOCTHKEHHA €€ YCTOHYMBOTO pa3BUTHA, OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEHCTBHS Ha >KUBBIC
OpraHU3MBbI ONPEACIEHHBIX HEOPraHUYECKUX BEIIECTB, MOHUMAs cMbIc nokaszatens [11K;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH LIEJICHAIIPABICHHBIA MIOUCK XUMHUYECKOW MHPOpMAIHK B
pPa3IMYHBIX HMCTOYHMKAX (HaydHas W ydeOHO-Hay4dHas JUTepaTypa, CpelICTBa MacCcOBOW HH(pOpMaIu,



WnTepHer u nmpyrue), KpUTHYECKH aHATW3WPOBATh XUMHUYECKYIO0 HH(pOpManuio, mepepadarbiBaTh €€ U
HCIIOJTH30BaTh B COOTBETCTBUH C TIOCTABIICHHOHN YueOHOM 3amadeii.



TEMATUYECKOE IINIAHUPOBAHHUE

10 KJIACC
Kosau4yecTBo yacoB DJIeKTPOHHbIE
Ne (uudposbie)
w/ HaumeHnoBaHue pa3fiejioB M TeM MPOTrpaMMbl Beero Kontposbubie  IIpakTuyeckue 06Pa30BATETHHBIE
padoThI padoThI pecypebi
Paznen 1. TeopeTnyeckue 0CHOBbI OPraHUYeCKOH XUMHUHU
11 IIpenmeT opranmueckoi XuMuH. Teopusi CTPOCHHS ] bubmuoreka [IOK
' OpraHMYecKuX coeauHeHuit A. M. Bytieposa https://myschool.edu.ru/
Hroro mo pasmeny 8
Paznen 2. YriaeBoaopoabl
bu6mmoreka [JOK
2.1 [IpenenbHble YyrIeBOAOPOABI — aJIKaHBI, [IUKIOAIKAHbI 5 https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 HenpenenbHble yrneBoIOpOIbl: aJIKEHBI, AIKaUEHBI, ATKUHBI 14 1 https://myschool.edu.ru/
2.3 ApomaTHdecKue yriIeBoI0poas! (apeHbI) 8 Egg:_lf/ﬁsgsh]jgi duru/
2.4 IIpupoaHbIe HICTOYHUKH YTIICBOIOPOIOB M HX TIepepadoTKa 4 bubmorera IOK
) https://myschool.edu.ru/
2.5 T"anoreHnpPON3BOIHBIC YTIIEBOIOPOIOB 4 1 bubmorexa IIOK
) https://myschool.edu.ru/
HWroro mo pazneny 35
Pazpnen 3. Kuciaopoaconep:kaniue opranndeckie coeJuHeHns
Bbubnunorexa [JOK
3.1 Crptit. Oexon 1 ! https://myschool.edu.ru/
39 KapOoHunbHBIE COSTMHEHUS: allbACTUIBI U KETOHBI. 71 1 Bbubnunorexa [JOK
) Kap6onossie kucnotsl. CiioxkHblie 3¢upbl. XKupbl https://myschool.edu.ru/
bu6mmoreka [JOK
33 Y TIeBO/pI ? ! https://myschool.edu.ru/
Hroro mo pazmeny 41
Paznen 4. A3oTconep:kaiiue oprannyeckne coeJHHeHUs!
4.1 Amunbl. AMUHOKUCIOTHL. benku 12 1 2 bubmorexa HOK

https://myschool.edu.ru/




HWroro no pazneny

12

Paznen 5. BbicokOMoJIeKYJIsIpHbIE COeIUHEHHUS

5.1 BricokoMonekynsipHbIe COETUHEHNS 6 bubmorexa [OK
https://myschool.edu.ru/
HWroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuecTBO 4yacoB JJIeKTPOHHBbIE
o (uudposbie)
Ne i/ HaumeHoBaHue pa3aesioB U TeM NIPOrpaMMbl Beero KonTtposbHble IMpakTuyeckue 06pa3oBaTeNbHbIE
padoThI padoTsI pecypes
Paznen 1. TeopeTnueckne 0CHOBbI XMMUH
Crpoenue aroma. [lepuoanyeckuii 3aKoH n
1.1 Ileproamueckas cucreMa XUMUIECKUX 3eMeHToB /1. U. 9 536?/4/?;&;?}1%812 duru/
Menpneneena DS B

1.2 Crpoenue BemecTBa. MHOrooOpasue BelecTB 11 1 Egsgl/d/zlrsls(?hl(_}ooli duru/
1.3 XYWMUYECKHE PEaKIIH 19 1 3 Egsgl/d/zlrsls(?hl(_}ooli durw/

Wroro no pazneny 39

Pasneua 2. Heopranumyeckasi XuMust

bubmunoreka IIOK
21 Hemerani 31 ! 3 https://myschool.edu.ru/
bubmmoteka IIOK

22 Merazer 23 ! 2 https://myschool.edu.ru/

HWroro no pazneny 54

Pazpnen 3. Xumus U 5KU3Hb
3.1 Mertonp! TO3HAHUS B XUMHUH. XUMHS U )KU3HBb 9 Eﬁggl/ﬁszgh%ooli duru/

HWroro no pazneny 9

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8




IHOYPOYHOE INTAHUPOBAHUE

10 KJIACC
KosanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka
n/n yp Bceero Koﬁn TPOILHBIE HI%&KTH‘ICCKI/Ie U3ydyeHHsl | o0pa3oBaTe/ibHbIE
pa6oThI padoThI pecypesI
[IpeameT u 3HaUEHHE OPraHUYECKON XUMUN
1 ] pe;[CTaBJ'IeHI/Ie 0 MHorgo6 a3uu O FaHI/I‘{eC’KI/IX 1 CEHTS0ph bubmorexa HOK
P . p p p https://myschool.edu.ru/
COCIMHEHU
DNEKTPOHHOE CTPOCHUE aToMa yriiepoaa (OCHOBHOE U
2 BO30 T;llzz[éHHoe ?:)CTOHHPIH) BaJ}I,ZHTibIHC B(OSMO)KHOCTI/I 1 CEHTSIOPh bubmorexa OK
Y ' p https://myschool.edu.ru/
aToma yriepoja
Xumudeckast CBs3b B OPraHUYeCKUX COCIMHCHHUSIX.
p NG Bubnmnoreka [JOK
3 MexaHu3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H, 1 CEHTSIOPh
. https://myschool.edu.ru/
CIoco0BI pa3pbiBa CBS3CH
Teopus cTpoeHMsI OPraHUYECKUX coeTuHEHUN A. M. Bubnmoreka [JOK
4 1 CEHTSIOPh
Bytneposa https://myschool.edu.ru/
Bune nzomepuu: CTpyKTypHasi, TPOCTPAHCTBESHHAS.
5 3n§1< OHHLII()e 3(1)(1)62/51 ZpMoneK pna;I()) TaHHYECKUX 1 CEeHTS0Ph bubmmorexa IIOK
TPOHHE Y p p https://myschool.edu.ru/
COCTMHCHUIA
[pencrasienne o kiaccu(pUKAILMKM U CUCTEMATHUECKast Bubnroreka [IOK
6 1 CEHTAOpb
HomeHknarypa (IUPAC) oprannyeckrx BeecTB https://myschool.edu.ru/
7 Kiraccudukars peakiyii B opraHUIIeCKOr XUMUH 1 CEHTSOPH bubimorexa HOK
p p p https://myschool.edu.ru/
8 CucremaTu3anus u 0000IIeHHEe 3HAHHUH TI0 TeMe 1 CEHTSIOph bubmorexa [IOK
p https://myschool.edu.ru/
AJKaHBI: TOMOJIOTHYECKHI psijl, o011as Gopmyia,
9 HOMEHKJIATypa U U30Me I/IHPSJ?CKT H;HHg)e E g 1 CEeHTSI0pPh bubmorexa ITOK
yp pud, p p https://myschool.edu.ru/
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJT
10 dusnyecKkre U XUMUYECKUE CBOMCTBA alIKaHOB 1 CEHTSIOph bubmmorexa [IOK
P https://myschool.edu.ru/
Haxoxpaenue ankanoB B npupoje. CriocoOb Bubnunoreka [IOK
11 1 CEHTSIOPh
MOJTY4YEHHS U IPUMEHEHHUE ATKaHOB https://myschool.edu.ru/
12 ukmnoankansl: oomas Gopmyia, HOMEHKIATYpa U 1 CEHTAOpb Bubmmorexa [IOK




n3omMepus, 0COOEHHOCTH CTPOCHUA U XUMHUYCCKUX
CBOP’ICTB, CIIOCOOBI TOJyYCHUSA U IPUMCHCHHUC

https://myschool.edu.ru/

Pemienue pacuéTHbIX 3a1a4 Ha ONpeaecHue
MOJIEKYJISIpHOH (DOPMYITBI OpPTraHIMYECKOTO BEIIECTBA

bubmuoteka IIOK
13 IO MAacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOAIINX B OKTSIOpB
N https://myschool.edu.ru/
ero coctaB. CucteMaTu3aiys u 0000IeHIE 3HAHUH 110
TeMe
AJKEHBI: TOMOJIOTUYECKH psijI, o011as Gopmyia,
14 HOMEHKJIATypa, JICKTPOHHOE U TIPOCTPAHCTBEHHOE OKTHGDD bubmoteka [JOK
crpoeHre Moiekynn. CTpyKTypHas U LIUC-TPaHC- https://myschool.edu.ru/
M30MEpUs AIKCHOB
15 ®du3nYeCKre 1 XUMHUYECKHE CBOMCTBA alIKEHOB. OKTA6Pb bubmmoreka IIOK
[IpaBuno MapkoBHUKOBa https://myschool.edu.ru/
16 Croco0b! IONTydeHUS U IPUMEHEHHNE aJIKCHOB OKTSIOPH bubmorexa HOK
https://myschool.edu.ru/
[Ipaktuueckas padora Ne 1 mo Teme "[lomyuenue Bubmumorexa [IOK
17 N OKTSIOpb )
STHJICHA M U3YYEHHUE €r0 CBOMCTB https://myschool.edu.ru/
18 Pemienue pacy€THBIX 3a7a4 Ha ONpe/IeTICHHE OKTAGDD Bubnroreka [IOK
MOJICKYJISIpHOM (hOPMYJIbI OPraHMYECKOTO BEIICCTRA https://myschool.edu.ru/
AJKaJIMeHbI: CONPSKEHHBIE, N30JMPOBaHHBIE
19 KyMyJZI[HpOBaHHHE. OC06CHI:IOCTI/I BJII)eKTpOHH(;ro OKTSIOpB bubmorexa [IOK
https://myschool.edu.ru/
CTpOEHUS
20 XWMHUECKHIE CBOMCTBA CONPSIKEHHBIX TUCHOB OKTSIOPH bubmorexa HOK
https://myschool.edu.ru/
21 Crioco0bI ONMy4YeHHSI ¥ IPUMEHEHHE aTKaINCHOB OKTSI0pb bubmorexa HOK
https://myschool.edu.ru/
AJIKMHBL: TOMOJIOTHIECKUH psijt, o01mas popmymna
22 HOMEHKJIaTypa BJICKTpOHHOI; j ’npoI?Tpaiche}I;H(;e OKTSIOpB bubmoreia HOK
’ . https://myschool.edu.ru/
CTpOEHHUE MOJICKYJI, (PU3NIECKUE CBOMCTBA
23 XWMHYECKHE CBOWCTBA aJTKHHOB OKTSIOPH bubmmorexa HOK
https://myschool.edu.ru/
24 KadecTBeHHBIC peakIiny Ha TPOMHYIO CBSI3b OKTSIOPH bubmorexa HOK
https://myschool.edu.ru/
25 CrniocoObI OTy4eHHs ¥ TPUMEHEHHUE aJIKHHOB HOAOPb bubmorexa [IOK

https://myschool.edu.ru/




Pemmenne 3aga4: paC‘-IéTI:I IO YpaBHCHHUIO XHUMUYCCKOH

bubmmoreka IIOK

26 HOSIOpB

peaxkuu p https://myschool.edu.ru/
. Bubnmnorexa [JOK

27 Cucremaru3anus 1 0000IICHHUE 3HAHU 10 TeMe HOSIOpPb https://myschool.edu.ru/
ApeHBI: TOMOJIOTHYECKHH psif, obmmas popmyna,

28 HOMEHKJIaTypa. DJIECKTPOHHOE U MPOCTPAHCTBEHHOE HOSGDE bubmoteka [JOK
CTpOEHHUE MOJIEKYJI OSH30I1a U TOIyoJa, UX p https://myschool.edu.ru/
¢u3nuecKue cBOMCTBa

29 XWMHYECKHE CBOMCTBA apEHOB: PEAKITUHN 3aMEIICHUS HOSIOpPb bubmorexa HOK

’ https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA ApEHOB: PEAKIINH Bubmumorexa [IOK
30 HOAOPb
MPUCOCAMHEHUS, OKUCIICHUE TOMOJIOrOB OeH3071a https://myschool.edu.ru/
. bubmmorexa [TOK
31 OCco0EHHOCTH XMMUYECKHUX CBOWCTB CTUPOJIA HOA0Pb noumorexa I
https://myschool.edu.ru/
Pemienue pacy€THBIX 3a7a4 Ha ONpe/IeTICHNE Bubnunoreka [IOK

32 N HOAOPb
MOJIEKYJISIPHOH (pOPMYJIIBI OPraHMYECKOTO BEIIECTBA https://myschool.edu.ru/

33 Crioco0bl IOTydeHUS U IPUMEHEHNE apeHOB HOSIOpPb buGimorexa HOK

https://myschool.edu.ru/
I'enetnyeckas cBsI3b MEXKIY pa3INIHBIMU KJIacCaMU Bubmumorexa [IOK

34 HOSIOPb
YIIEBOAOPOIOB https://myschool.edu.ru/
Pacuérel mo ypaBHEHHAM XUMUYECKUX PEAKIIMH. Bubmumoreka [IOK

35 o HOSIOPb
Cucremaru3anyst 1 0000IIeHNE 3HAHUH 110 TeMe https://myschool.edu.ru/

bubmmoreka IIOK

36 [Ipupoausiii ra3. [lonyTHbie HEPTIHBIC ra3bl HOSIOPB

PHpoA T ¢ p https://myschool.edu.ru/

37 KaMmeHHbI# yroib 1 IpOAYKTHI €ro nepepadoTKu nexabpb bubmorexa LIOK

https://myschool.edu.ru/

38 Hedts u cioco0s! e€ nepepadbotku. [IpumeHenne ekabon Bubnunoreka [IOK
MPOAYKTOB TepepaboTku HepTH A p https://myschool.edu.ru/
I'eneTnueckas CBsI3b MEXAY Pa3IMYHBIMU KJ1acCaMU Bubnroreka [IOK

39 YIIEBOAOPOIOB Alexadp https://myschool.edu.ru/

40 ["amoreHonpon3BogHbBIE YTIIEBOIOPOAOB: JIEKTPOHHOE eKaBph Bubmumorexa [IOK
CTPOCHHE; PEaKI1 3aMELICHUs TaJIoTeHa p https://myschool.edu.ru/

41 JelicTBHe mIenoyeil Ha raloreHnpoOU3BOIHBIC. Hexabpb bubmmoreka IIOK

BzaumozelicTBre IurajoreHaakaHoB ¢ MAarHUEM U

https://myschool.edu.ru/




LUHKOM

42 Cucremaruzanus 1 0000IIeHNE 3HAHWIA 10 pa3ieny - Bubnunoreka [IOK
"Yrnesomopomasr" p https://myschool.edu.ru/
bubmmoreka IIOK
43 KonTponbHas pabora o teme "Yriesogopost" eKabpb
R p AOpOL A p https://myschool.edu.ru/
[IpenenpHBIE OJHOATOMHBIC CITUPTHI: TOMOJIOTHYECKUI
44 psn, obmmas popMyIia, CTPOSHHUE MOJICKYJI, H30MEPHSI, eKatph bubmoteka [JOK
HOMEHKJIaTypa, KilacCU(pHUKaIHs, QU3NICCKUC P https://myschool.edu.ru/
CBOMCTBa
XuMudecKue CBOMCTBA NpeAeIbHBIX OJJHOATOMHBIX bubmuoreka IIOK
45 nekabpn
CIHPTOB https://myschool.edu.ru/
Crioco0ObI OMy4YeHHS ¥ IPUMEHEHHE OTHOATOMHBIX Bubnmnorexa [JOK
46 nekabpn
CITUPTOB https://myschool.edu.ru/
[Ipocteie 3¢upbl: HOMEHKIATYpa U H30MEPHS, Bubmumorexa [IOK
47 . JIeKaopb
0COOCHHOCTH (PM3MUYECKUX U XUMUYSCKUX CBOMCTB https://myschool.edu.ru/
MHoroaToMHbI€ CHUPTHI: STUJICHTIIUKOIb U TJIUIEPHH, Bubnunoreka [IOK
48 . nekabpb
uX pu3HYecKre U XUMHYECKHUE CBOMCTBA https://myschool.edu.ru/
Crioco0bI TOTyYeHUS U IPUMEHEHHE MHOTOATOMHBIX Bubnunoreka [IOK
49 SIHBapb
CIHPTOB https://myschool.edu.ru/
50 deHo: cTpOoeHHE MOJICKYIIbI, (PU3HUECKUE CBOWCTRA. SHBADE Bubnroreka [IOK
TokcuyHOCTB eHona P https://myschool.edu.ru/
51 XuMudeckue cBoicTBa peHoma STHBapb bubmorexa HOK
p https://myschool.edu.ru/
52 Crioco0ObI OIyYCHHS U IIpUMEHEeHHE (heHoia STHBapPh bubmorexa HOK
Y p p https://myschool.edu.ru/
[MpakTuueckas padora Ne 2. Pemenue
53 3KIZ)HC I/IMCHTaJII;:HI)IX 3agad o teme "CrupTel 1 STHBaph bubmorexa [IOK
P " P p https://myschool.edu.ru/
(heHoTBI
54 CucremaTu3anus u 0000IIeHIEe 3HAHHUH TI0 TEMe STHBaph brbmmorexa [IOK
p https://myschool.edu.ru/
ATbAETHIBI ¥ KETOHBL: DIIEKTPOHHOE CTPOCHHE
55 Ka 62[0HHH§LH0171 TPYMIIBI; I‘OMEJ‘IOFI/I‘IGCIE/)IC SIBI STHBapb bubmmorexa HOK
P PYIIIEL; PAIBL, P https://myschool.edu.ru/
o01mas popMmysia, H30MepUs ¥ HOMCHKIIATypa
56 AJIbIETH]IbI M KETOHBI: (PU3NUECKHE CBOMCTBA; STHBapPh Bubnunoreka [IOK




pCakuun NpuCoOCoANHCHUS

https://myschool.edu.ru/

Peakinu okucneHust 1 KAYECTBEHHbBIE peaKIun Bubnunoreka [IOK
57 STHBapb
QJIBJICTHJIOB M KETOHOB https://myschool.edu.ru/
58 Crioco0bI OTyYeHHS aTbIETHIOB U KETOHOB STHBaph bubmorexa [IOK
Y AeTin p https://myschool.edu.ru/
OmHOOCHOBHBIC TIPE/ICITEHBIC KAPOOHOBBIE KUCIIOTEHI, Bubnmnoreka [JOK
59 STHBapPb )
0COOCHHOCTH CTPOCHHS UX MOJIEKYJI https://myschool.edu.ru/
W3omepus n HOMEHKIATypa KapOOHOBBIX KHCIIOT, UX Bubmumorexa [IOK
60 . SIHBAph
(du3nYEeCKUE CBONCTRA https://myschool.edu.ru/
XUMHUYECKUE CBOMCTBA MPEICIbHBIX OJJTHOOCHOBHBIX Bubnunoreka [IOK
61 ¢eBpaib
KapOOHOBBIX KHCJIOT https://myschool.edu.ru/
62 Oc00EHHOCTH CBOMCTB MyPaBEUHOMN KHUCIIOTHI. (bepars Bubnroreka [IOK
MHoroo0pasue KapOOHOBBIX KHCIOT p https://myschool.edu.ru/
OcoOeHHOCTH CBOWCTB: HENPEAETbHBIX U
apOMAaTHUYECKUX KapOOHOBBIX, TUKApOOHOBBIX, Bubmmorexa [IOK
63 dheBpann
THIPOKCHKApOOHOBBIX KUCIOT. [IpeacTaBurenn https://myschool.edu.ru/
BBICIITNX KAPOOHOBBIX KHCIOT
64 [TousiTe 0 IPOU3BOAHBIX KAPOOHOBBIX KUCIIOT (eBpaib Bubmiorexa HOK
P P P https://myschool.edu.ru/
65 Crioco0ObI OIYYCHHS U IPUMEHEHHE KapOOHOBBIX (bespars Bubnroreka [IOK
KHCIIOT P https://myschool.edu.ru/
66 CroxHbIe 23QHUPBI: TOMOJIOTHUECKHUH psil, 0OLIas (bespats Bubmmorexa [IOK
(dhopMyia, m30Mepusi © HOMEHKIIATypa p https://myschool.edu.ru/
67 dusnyecKkre U XUMHIECKUE CBOMCTBA d(PpHupoB (dheBpan bubmorexa HOK
p p https://myschool.edu.ru/
Pemenne pacu€THBIX 337a4: MO0 YpaBHEHUIO
68 XHMquCKIZﬁ CaAKITNH Ifa onpe };IJ)IeHHe dheBpan bubmorexa HOK
PEAKIIH, pel P https://myschool.edu.ru/
MOJICKYJISIpHOU (hOPMYJTBI OPTAHHYECKOTO BEIIECTBA
[IpakTiueckas padora Ne 3. Perenne
p p " bu6nmoreka IJOK
69 AKCIIEPUMEHTAIBHEIX 33124 1o TeMme "KapOoHOBEIC (eBpaib
" https://myschool.edu.ru/
KHUCIOTHL. CIIOXKHBIE d3QUPHI
Kupsr: ctpoenue, puznueckue 1 XUMUUECKHE Bubmumorexa [IOK
70 o ¢deBpaib
cBoOCTBa (THIPOIIH3) https://myschool.edu.ru/
71 Oc00EHHOCTH CBOWCTB JKHPOB, COACPIKAITHUX OCTATKH dheBpain Bubnunoreka [IOK




HCMPCACIBbHBIX JKUPHBIX KHUCJIOT. )KI/IpI:I B IIpUpoJc

https://myschool.edu.ru/

Mbuta KaK CON BBICIITUX I(ap60HOBLIX KHUCJIOT, UX

. bu6nmoreka IJOK
72 Moro1iee AeiictBue. [IoHATHE 0 CHHTETHUECKUX ¢deBpaib
https://myschool.edu.ru/
Moromux cpeactrax (CMC)
73 ['eneTnueckas CBs3b yriieBOJOPOAOB U MADT Bubnmnorexa [JOK
KHCJIOPOICOICPIKAIIMX OPraHHUESCKHUX BEILISCTB P https://myschool.edu.ru/
74 Pacuérel mo ypaBHEHUSIM XUMUYECKUX PEaKIIUil MapT buGimorexa HOK
yp peakt P https://myschool.edu.ru/
75 Cucremaruzanus 1 0000IICHNE 3HAHUI 110 TeMe MapT brbmmorexa [IOK
e m P https://myschool.edu.ru/
76 OO01mas XxapakTepUCTHKA YITICBOIOB U KJIACCU(PUKAIUSI apT Bubnunoreka [IOK
yrieBoaoB (MOHO-, TU- U TTOJINCAXaPUAbI) P https://myschool.edu.ru/
MoHocaxapuasl: GU3NUECKHE CBOWCTBA U HAXOXKIICHHE Bubmumorexa [IOK
77 MapT
B IIpUpoOJIE https://myschool.edu.ru/
[IpumeHeHune raroKo3bl, €€ 3HaUeHUE B Bubmumorexa [IOK
78 MapT
JKU3HEACSITEIbHOCTH OpraHu3Ma https://myschool.edu.ru/
79 Jucaxapunpl: caxapo3a, MalbT03a U JIAKTO34. MADT Bubnmorexa [JOK
HaxoxaeHue B Ipupoie U IPUMEHCHHE TUCaXapUI0B P https://myschool.edu.ru/
30 ITonucaxapuapl: CTpOCHHE MAaKPOMOJIEKYI, MADT Bubnroreka [IOK
(du3nYeCKUEe U XMMHYCCKUE CBONCTBA, MPUMEHEHUE P https://myschool.edu.ru/
81 [NonsiTre 00 UCKYCCTBEHHBIX BOJIOKHAX MapTt buGimorexa HOK
Y P https://myschool.edu.ru/
Pemmenne pacueTHBIX 337124 Ha OMPEJICIICHUE JI0JIH
82 BBIX0J1a npoz[ KTa peak HI/II/I oT Tecf) eIE[I/I‘{eCKI/Iﬂ MapT bubmmorexa HOK
/1a IIPOZLYKTa peaKtl p P https://myschool.edu.ru/
BO3MOKHOTO
83 Cucremarn3sanus 1 0000IIeHHe 3HAHUH 110 pa3aell MapT Bubmiorexa HOK
P Y P https://myschool.edu.ru/
34 KoHnTtponbsHas pabora mo Teme MADT Bubnroreka [IOK
"KucnopocoieprKaline OpraHndecKiue coeTuHeHUs" P https://myschool.edu.ru/
AMUHBIL: KITaCCU(UKAIHS, CTPOCHHE MOJIEKYJI, O0IIIas
85 ¢dopmyna 1/130Meq) us III{ON}e;IE)naT aun q)nsiq,ecmjle anpenb bubmorexa [IOK
PMYIa, pHs, yp p https://myschool.edu.ru/
CBOICTBa
. Bbubnmnoreka [IOK
86 XHUMHUYECKHE CBOMCTBA ann(aTHIeCKUX aMHHOB arpeb

https://myschool.edu.ru/




AHWIVH: CTPOSHUE aHWJIMHA, 0COOEHHOCTH bubmmoreka IIOK
87 o arpeb
XMMHYECKUX CBOMCTB aHWJIMHA https://myschool.edu.ru/
Crioco0bI OMy4YeHHS ¥ IPUMEHEHHE aTu(aTHIecKux Bubnmnorexa [JOK
88 arpeb
aAMHUHOB https://myschool.edu.ru/
AMWHOKUCIIOTBI: HOMEHKJIATYPa U U30MEPUS
. P PH, Bubnmnoreka [JOK
89 dbm3udeckue croiicTBa. OTIEIBHBIC IPEACTABUTEIHN O~ arpeb
https://myschool.edu.ru/
AMUHOKHCIIOT
XUMHUYECKUE CBOMCTBA AMUHOKUCIIOT, UX
’ bu6nmoreka IJOK
90 OHMOIOTHYECKOe 3HAYCHHE aMUHOKHUCIOT. CUHTE3 H anpenb
https://myschool.edu.ru/
TUJIPOJIN3 TICTITUIOB
91 Benku xak mpupoIHBIC MOTUMEPHI; CTPYKTYPhI OSIIKOB anpenb bubmorexa HOK
pHp PbL, CTPYKIYP P https://myschool.edu.ru/
. bubmuoreka IIOK
92 XuMHUYeCKUEe CBONCTBA OCIIKOB arpenp
https://myschool.edu.ru/
A3zoTcoaepxKaIye TeTepOIKINYECKUE COSTMHEHUSI.
et port A bubnmnoreka [JOK
93 HyxkienHOBBIC KUCIOTBI: COCTaB, CTPOCHUE U anpenb
https://myschool.edu.ru/
OMOIOTHYECKast POJIb
[Ipaxtrueckas padota Ne 4. Perienune
P P bu6nmoreka IJOK
94 AKCIIEPUMEHTABHBIX 337124 110 TeME anpenb
N " https://myschool.edu.ru/
A3oTCcoepxKaliie OpraHundaeckre COeTUHEHNS
[Ipaxtrueckast padota Ne 5. Permenne
P P " Bubnmnorexa [JOK
95 SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe ""Pacrno3HaBanue arpenb
on https://myschool.edu.ru/
OpraHUYECKUX COCTUHEHUI
KonTpoinbHas pabora o Teme "A3zoTcoaepiKarime Bubnmnorexa [JOK
96 " arpeb
OpraHUYECKUE COCTUHEHHS https://myschool.edu.ru/
OCHOBHBIC TTOHITHS XUMHH BEICOKOMOJICKYJISIPHBIX
97 COEJIMHEHUH U METO/bI UX CUHTE3a nonZMepmaum Mait bubmmorexa HOK
p https://myschool.edu.ru/
Y TIOJTMKOHICHCAIIHS
. Bubnunoreka [IOK
98 [Imactmaccel. YTununzanus u nepepadoTka MIacTuKa Maii
https://myschool.edu.ru/
DI1acTOMEpPHI: HATypaIbHBIA CHHTETHICCKUE KayIyKH. . Bubnroreka [IOK
99 Maif
Pe3una https://myschool.edu.ru/
Bonokna: HaTypanbHBIC, HCKYCCTBECHHBIC
yp ’ y ’ . bu6nmoreka IJOK
100 cunTeTnyeckue. [lonmMeps! crienuanbHOTO Mai

Ha3HA4YCHUA

https://myschool.edu.ru/




[Ipaktudeckas padota Ne 6. Pemienne

bu6nmoreka IJOK

101 SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "Pacno3HaBanue 1 Main
P " https://myschool.edu.ru/
IUTACTMACC U BOJIOKOH
O00011IEHNE U CUCTEMATH3ALM U3YYEHHOIO
- " n Y . Bubnmnorexa [IOK
102 Marepuana 1o Teme "BrICOKOMOIEKYIIsIpHBIC 1 Mai

coenuHenud"

https://myschool.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102




11 KJIACC

KoJsnuecTBo 4acoB DJ1eKTPOHHBIE
Ne Hara uu¢poBbie
Tema ypoxka
n/n yp Bceero Koﬁﬂrpom,m,le H%aRanecRne u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI pecypesi
1 Atom. CocTaB aTOMHBIX g1ep. XUMHUECKUH 3JIEMEHT. 1 CCHTSODE Bbu6mmoreka LIOK
U3zotomnbt p https://myschool.edu.ru/
CrpoeHue 3JIeKTPOHHBIX 000JI09eK aTOMOB, KBAHTOBEIE bubmuoreka [IOK
2 1 CEHTAOph
qrcia https://myschool.edu.ru/
Knaccudukaiius XMuMU4eCKUX 3JIEMEHTOB (s-, p-, d-, - bubnuoteka IIOK
3 1 CEHTAOph
3JIEMEHTBI) https://myschool.edu.ru/
4 PacnipesienieHne 2MEKTPOHOB 110 ATOMHBIM OPOUTAIISIM 1 CeHTsI0ph bubmorexa LHOK
p P p p https://myschool.edu.ru/
DNEKTPOHHBIC KOHPUTYpAIH ATOMOB JJIEMEHTOB B bubnunoreka [{JOK
5 . 1 CEHTSIOph
OCHOBHOM U BO30YXIEHHOM COCTOSIHUU https://myschool.edu.ru/
DNEKTPOHHBIC KOHPUTYpAITH HOHOB. bubnunoreka [JOK
6 1 CEHTSOPh
DJICKTPOOTPHUIIATEIBHOCTh https://myschool.edu.ru/
ITepuoanueckuii 3axkoH u [lepuoanueckas cucrema
PHOZL PHOA butmnoreka [JOK
7 XUMIYeCcKuX 371eMeHToB /. 1. Menneneena, CBs3b C 1 CEHTSOPh
. N https://myschool.edu.ru/
COBPEMEHHOU TEOpHEH CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX
8 3neMeHT01£) 1 00pa3yeMbIX UMH MPOCTHIX U CIOMKHBIX 1 CEHTS0ph bubmorexa LHOK
pasy P p https://myschool.edu.ru/
BEIIIECTB [0 TPYNIIaM U TIepruoJiaM
9 Cucremarusanys 1 0000IEHIE 3HAHU 10 TEME 1 CEHTSOPh Bubmiorexa HOK
p https://myschool.edu.ru/
Bunbr xummaeckoit cBsi3u. MexaHn3Mbl 00pa3oBaHUs
10 KOBHaJIeHTHoﬁ cBsa3u. BomopoaHast cB3b b 1 CEHTSIOph bubmorexa [IOK
- DOMOPOIHE ‘ p https://myschool.edu.ru/
MexMOIeKYISIPHBIC B3aMOACHCTBHUS
BaneHTHOCTh ¥ BaJICHTHBIC BO3MOXKHOCTH ATOMOB.
11 CBsI3b DIIEKTPOHHON CTPYKTYPBI MOJIEKYJI C MX 1 CEHTAOpb bubmmorexa LOK
https://myschool.edu.ru/
TEOMETPHYECKUM CTPOECHUEM
IlpencraBieHnsa 0 KOMILUIEKCHBIX COEIMHEHUSX: COCTaB bubmuoreka [IOK
12 1 CEHTAOpb
1 HOMEHKJIaTypa https://myschool.edu.ru/
13 BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO 1 OKTSIOpB bubmuoreka [IOK




CTPOCHU. Tunsr KPpUCTATNIMYCCKUX PCIICTOK U
CBOIiCTBa BCIIICCTB

https://myschool.edu.ru/

[Tonstue o nucnepcHsIX cuctemax. Ilpeacrapnenue o Bbu6mmoreka LIOK

14 OKTSIOpB
KOJUIOUJIHBIX pacTBOpax https://myschool.edu.ru/
HctuHHbBIE pacTBOPHI: HACKHIIICHHBIC U HEHACHIIIICHHBIE, bubnunoreka [{JOK

15 OKTSIOpb
pacTBOpUMOCTh. KpucTaoruaparsl https://myschool.edu.ru/

16 CriocoObI BEIpaKCHHS KOHIICHTPAIINH PACTBOPOB OKTSI0pb bubmorexa HOK

P HEHTpaI p p p https://myschool.edu.ru/
Pemenwne 3ama4 ¢ MCoNb30BaHNEM TTOHATHI "MaccoBas
17 JIOJIsL pacCTBOPEHHOTO BelecTBa", "MospHas OKTSI0pb bubmorexa IIOK
p p " ’ p p https://myschool.edu.ru/
KOHIISHTpAIUs
Knaccugukanus 1 HOMEHKIaTypa HEOPraHHYECKIX Bbu6mmoreka LIOK

18 OKTSIOpB
BEIIIECTB https://myschool.edu.ru/

19 Cucremarusanys 1 0000IEHNE 3HAHU 10 TEME OKTSIOPb Bubmorexa HOK

p https://myschool.edu.ru/
KonuTponbHas pabota mmo temam "CTpoeHHE aToma.

20 ITepnoamueckwmii 3aKoH u [leproamdaeckas cucremMa —— bubmmoreka [[OK
xuMHuIeckux 3iaemenToB J. . Menneneena", p https://myschool.edu.ru/
"Ctpoenue BeriectBa. MHOTooOpa3ue BeniecTs"

Knaccudukarus XuMu4ecKux peakiui B
HEOPTaHWICCKOH M OpraHnIeCKON XUMHUH. 3aKOH bubmuoreka [IOK

21 OKTSIOpB
COXPaHEHHUsS MacChl BEILIECTB; 3aKOH COXPAHECHHUS U https://myschool.edu.ru/
MIPEBPALCHHS SHEPTHH MTPH XUMHYCCKUX PEAKIIHSIX
TemnoBbie 3P PEKTh XUMUYECKUX PEAKLIUH. Bbu6mmoreka LIOK

22 OKTSI0pB
TepMoxuMuUecKnue ypaBHEHUS https://myschool.edu.ru/
Brrunicnenus no ypaBHEHUAM XUMUYECKUX PEAKIMN U Bbu6mmoreka LIOK

23 OKTSIOpB
TEPMOXMMHUYCCKUM YPaBHEHUAM https://myschool.edu.ru/
CKOpOCTh XUMHUECKOU peakiuu, €€ 3aBUCUMOCTh OT bubnunoreka [{JOK

24 OKTSIOpB
pazinuuHbIx GakTopoB. Katanus v KkaTtaian3aTopbl https://myschool.edu.ru/

25 T'oMoreHHbIC U TE€TEPOTCHHBIC PEAKITUI HOSIOPB bubmorexa HOK

p peaktl p https://myschool.edu.ru/
IIpakrrueckas pabora Ne 1 mo reme "Biusiane

26 EEIII/IIIHI:IX (1)3151“0 OB Ha CKOPOCTb XUMHUECKOI HOA0Pb bubmorexa [OK
P " P P P https://myschool.edu.ru/
peakuuu

27 OO0paTumbie U HEOOpPATHMEBIC PEaKITUN. X UMUIECKOES HOSIOpB bubnunoreka [{TOK




paBHOBecHE

https://myschool.edu.ru/

[IpakTuueckas pabora Ne 2 o reme "Binustue

28 A3JTUYHBIX (PaKTOPOB HA TIOJOKCHUE XUMHUYECKOTO HOSIOPB bubnmorexa HOK
P " P P https://myschool.edu.ru/
paBHOBECHS
OnekTponutrdeckas nuccoruanys. CUabHbIC U cradbie Bubnunorexa [JOK
29 HOSIOpB
91eKTposinThl. CTEIIEHb AUCCOIMALINN https://myschool.edu.ru/
Honnoe nmpousBeneHre Boabl. Cpemxa BOTHBIX bubmuoreka [IOK
30 . HOA0Pb
pactBopoB. Bomopoassiii mokasarens (pH) pacteopa https://myschool.edu.ru/
TI'mapomms comnelt. Peaknnu, mpoTeKaromye B pacTBOPax bubmuoreka [IOK
31 HOA0Pb
3NEKTPOJIUTOB https://myschool.edu.ru/
[Ipaktudeckas padora Ne 3 mo Teme "Xumuueckue bubmuoreka [IOK
32 " HOSIOpPb
PEaKIy B paCTBOPaX AIIEKTPOIUTOB https://myschool.edu.ru/
OKHCIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKIUY. Bubnunorexa [JOK
33 " HOSIOPb
BaxxHeiimme oKUCIUTEIN M BOCCTAHOBUTEIN https://myschool.edu.ru/
Bubmuoreka IIOK
34 MeTo1 371eKTPOHHOIO (3JICKTOHHO-UOHHOTI'0) OaaHca HOSIOpPb https:/ /mvsch];}ol.e durw/
35 DJEKTPOJIN3 PACTBOPOB M PACIIaBOB BEIIIECTB HOSIOpPb Bubmorexa HOK
p P P P m P https://myschool.edu.ru/
36 Pemrenne 3amau pa3IuUHBIX THIIOB HOSIOpPb bubmmorexa LIOK
a1 p P https://myschool.edu.ru/
37 Pemrenne 3amau pa3IuuHBIX THIIOB ekadpb bubmmorexa LIOK
fatp A P https://myschool.edu.ru/
38 Cucremarusanysa 1 0000IEHIE 3HAHU 10 TEME eKaGbL Bubnunorexa [JOK
"XuMu4ecKue peakium” a P https://myschool.edu.ru/
Bubmuoreka IIOK
39 KouTponbHas pabora o teme "XuMHUCCKHE peakinun" nekabpn https:/ /rnVsch];)Iol.e duru/
ITonoxenue HemetamwnoB B [lepuoguueckoit cucreme
XHMHYeCKHX anemMeHToB [I. 1. Menneneena u bu6mmoreka [JOK
40 JIeKaopb
O0COOCHHOCTH CTPOCHHMS UX aTOMOB. du3ndeckue https://myschool.edu.ru/
CBOIiCTBa HEMETAIIJIOB
ANnoTponus HeMETaJUIOB (Ha MPUMEpE KUCIOpoa, Bbu6mmoreka LIOK
41 nexkabpn
cepsl, pocdopa u yriaepona) https://myschool.edu.ru/
Bonopon: monydenue, GU3NUEeCKUE U XUMHYCCKHUE Bbubnnoreka IIOK
42 FLOPOAL y b nekabpn a

cBoiicTBa. [ 'uapuibl

https://myschool.edu.ru/




["anorensl: HaXOXAEHUE B IPUPOJE, CIIOCOOBI Bbu6mmoreka LIOK
43 o nekabpn
oJTy4eHusi, prusndeckne 1 XMMUIEeCKUe CBOMCTBA https://myschool.edu.ru/
T'anorenoBogoponsl. Baxueiimue Bubnunorexa [JOK
44 nekabpn
KHCJIOPOJCOJCPIKAIINE COSAMHEHHUS T'aJIONCHOB https://myschool.edu.ru/
JlabopaTopHbIe ¥ MPOMBIIIIICHHBIE CIT bl
45 HOJ? OpeHEE I‘EU?OFCI—?OOB II I/Il\e/IeHeIfI/ICe ::;(?reHOB U UX exabpb bubmorexa [OK
v N P A p https://myschool.edu.ru/
COCJTMHCHUIA
[IpakTuueckas pabora Ne 4. Perienne bubmuoreka [IOK
46 " " nekabpn
9KCIEPUMEHTANIBHBIX 3aa4 1o TeMe "l anoreHsl https://myschool.edu.ru/
Kucnopon: mabopaTopHbIe B MTPOMBIIUICHHBIE CITIOCOOBI
poat paTop P . bu6mmoreka [JOK
47 MOJTy4eHUs], PU3NIECKUE U XUMUIECKHIE CBOMCTRA. JIleKaopb
https://myschool.edu.ru/
O30H. [IpuMeHeHHe KUCTIOPOa U 030HA
bu6mmoreka [JOK
48 OKcuabl ¥ IEPOKCUTBI eKadpb
A p A : p https://myschool.edu.ru/
49 Pemienue 3anay pa3nuyHbIX THUIIOB SIHBapb bubmorexa [OK
At p P https://myschool.edu.ru/
Cepa: HaxOXKACHHE B IPUPOJIE, CIIOCOOBI MOTYUEHUS, bubmuoreka [IOK
50 o STHBapPb
(u3nveckre 1 XUMUYECKUE CBOWCTBA https://myschool.edu.ru/
51 CepoBoaopo, cyab(uisl SIHBAPh bubmorera IIOK
POBOLOPOTL, €Y A p https://myschool.edu.ru/
Kucnoponcoaepxaiine cCoeIMHEHUSI CEPHI. bubnunoreka [{OK
52 o N STHBapPb
Oco0eHHOCTH CBONCTB CEPHOM KHCIIOTHI https://myschool.edu.ru/
[IpakTudeckas pabora Ne 5. Permenne
53 31<pcne I/IMeHTanIlHHx 3amay o teme "Cepa u e€ STHBaph bubmorexa [IOK
P " P p https://myschool.edu.ru/
COCIIMHEHUS
A30T: HaXOXKCHUE B IPUPOJIE, CIIOCOOBI MTOTYICHUS
54 ¢duznueckue ﬁ XI/IMI/I‘{e(II)KI/II)e iB;ﬁCTBa AMMI/IZII; ’ SIHBapb bubmorexa LHOK
’ ’ P https://myschool.edu.ru/
HUTPUJIBI
55 Kucnoponconepxaiine coeTMHEHHs a30Ta. — bubnunoreka [{JOK
OcoOCHHOCTH CBOWMCTB a30THOM KHCIIOTBI P https://myschool.edu.ru/
IIpuMeHeHre a30Ta M €T0 COeANHEHNH. A30THBIC bubmuoreka [IOK
56 SIHBaph
yI00pEHUS https://myschool.edu.ru/
docdop: HaXOKJCHUE B TPUPOJIE, CIIOCOOBI
bop A PHPOIIE, . Bbutnuoreka [JOK
57 MOJTy4eHUs], PU3NIECKUE U XUMUIECKHIE CBOMCTRA. SIHBApPb

Dochuast u pochun

https://myschool.edu.ru/




Oxcunst hocdopa, hochopcoaepraiiue KUCIOTHL. bubnmoreka [{JOK
58 o STHBapPb
Conu pocdopHOit KUCITOTHI https://myschool.edu.ru/
[Ipumenenune gocdopa u ero coenunennit. PocopHsle Bbu6mmoreka LIOK
59 STHBapPb
yI00pEHUS https://myschool.edu.ru/
S0 ouencpmenTamat sa no rewe "Asor  pocop wunaps, | DrOmorera LIOK
P " A P P https://myschool.edu.ru/
WX COCIMHEHUS
61 KgﬂzlzboliaH?;Hg;;IfezKipenﬁ ?;ﬁi;;gg:;ﬁ: I:};IzI;CTBa ¢beBpaib bubmorexa [OK
A T ’ p https://myschool.edu.ru/
MIPUMEHCHHUE
Oxcun yrnepona(Il), okcun yrnepoaa(I1V), yronapuaas Bbu6mmoreka LIOK
62 i ¢beBpaib
KHCJIOTA U € coJn https://myschool.edu.ru/
63 Pemenne 3amau pa3nuyHbIX TUIIOB ¢deBpaib bubmorexa [OK
AT p p https://myschool.edu.ru/
Kpemawmii: HaxXokIeHUE B IPUPOJE, CITOCOOBI bubmuoreka [IOK
64 N ¢deBpaib
oJTy4eHusi, prusndeckne 1 XMMHIEeCKUe CBOMCTBA https://myschool.edu.ru/
bu6mmoreka [JOK
65 Oxcup xpemuns(IV), kpeMHUEBaS KUCIOTA, CUITUKATHI €BpaJib
ok (IV), xp ’ (esp https://myschool.edu.ru/
IIpumeHneHne kpeMHus U ero coennHeHni. CTeko, ero Bbu6mmoreka LIOK
66 dheBpan
MOJTy4YEeHUE, BUABI CTEKIIA https://myschool.edu.ru/
67 Pemrenne 3amay pa3InIHBIX THIIOB dheBpann bubmorexa IIOK
At p p https://myschool.edu.ru/
68 Cucremarusanys 1 0000IEHNE 3HAHNM 10 TEME p—— Bubnunorexa [JOK
"Hemerammsr" p https://myschool.edu.ru/
bu6mmoreka [JOK
Kontponbhas pabota o teme "HemeTammsr" BpaJb
69 OHIPO pabota no Teme "Heme (esp https://myschool.edu.ru/
70 AHanu3 pe3ysIbTaTOB KOHTPOJIBHOM paboThl, KOPPEKIIHS (bespars bubmuoreka [IOK
ommnodoK p https://myschool.edu.ru/
ITonoxenue metamnos B Ilepuoaudeckoil cucreme Bubnnorexa LOK
71 XUMHAYECKHX 2IeMeHTOB. OCOOCHHOCTH CTPOCHUS (eBpais
https://myschool.edu.ru/
AJIEKTPOHHBIX 000JI0YEK aTOMOB METAIJIOB
OO6mue pusndeckue cBoiicTBa MetayoB. [IpuMenenue bubnunoreka [JOK
72 ¢eBpaib
METAJIJIOB B OBITY U TEXHUKE https://myschool.edu.ru/
73 CmutaBel MeTasutoB. Koppo3ust MeTamioB MapT bubmuoreka [IOK




https://myschool.edu.ru/

74 Pewienne 3aay pa3inyHbIX TUIIOB MapT bubmorexa HOK
p p https://myschool.edu.ru/
75 ONEeKTPOXUMUYECKUN s HAPSKEHU METaJIIOB. MADT Bbu6mmoreka LIOK
O01mue cnocoObI MOTyYEHUS] METAJIIOB P https://myschool.edu.ru/
OO0mas xapakTeprCcTUKa METAJUIOB [A-rpymiisl
Ileproanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.
76 Hap 1/1154[ 1 KaJIMii: 1ojiyueHue, GU3NISCKUe U MapT bubmorera IIOK
P - oIy ’ p https://myschool.edu.ru/
XUMHYECKHEC CBOWCTBA, MPUMEHEHUE TIPOCTHIX BEIIECTB
M UX COCTUHEHUH
OO0mas xapakTepucTika MeTayuioB I[A-rpynmst
Ileproanueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.
77 Marl)“HI/Iﬂi'I 1 KaJIbIIUN: TTOJTYICHHE, (DU3UICCKUE U MapT bubmorexa IIOK
N Y ’ p https://myschool.edu.ru/
XUMHYECKHEC CBOWCTBA, MPUMEHEHUE TIPOCTHIX BEIIECTB
U UX COCAUHEHUI
78 JKécTrocTh BOABI M CITOCOOBI €€ yCTpaHCHHS MapT bubmorexa HOK
yerp P https://myschool.edu.ru/
79 AJTOMUHWI: TIoTydeHne, GU3NIECKHEe U XUMUICCKUE MaDT bubmuoreka [IOK
CBOMCTBA, IPUMEHEHHE P https://myschool.edu.ru/
AMdoTepHbIe CBOWCTBA OKCHIA U THIPOKCUAA
80 aJ'IK()il)\/H/IHEISI THU]T OKCOKOMHJ‘ICIII(CI:I aHfOpMI/IHI/I;I 150'¢ MapT bubmorexa HOK
» THAD ’ P https://myschool.edu.ru/
MIPUMEHEHHUE
81 Pemenne 3ama4 pa3nuyHBIX THIIOB MapT bubmorexa [OK
p P https://myschool.edu.ru/
[IpakTudeckas pabora Ne 7. Permenne
P P " bubnunoreka [HJOK
82 SKCTIIEPUMEHTAIBHBIX 331a4 110 TeMe "'MeTasuibl MapT
. https://myschool.edu.ru/
TJIABHBIX MTOJITPYTIIT
O01mas xapakTeprUCTHKa METAJNIOB ITOOOYHBIX
&3 Hozllllf HHIEB T pr[n) ITeproauueckoit cUCTEMEI MapT bubmmorexa LIOK
py by P P https://myschool.edu.ru/
XUMHYECKUX IJICMCHTOB
34 duznveckre 1 XMMUYECKHE CBOIICTBA XpoMa U €ro MADT Bbu6mmoreka LIOK
COCIMHCHMM, UX TPUMEHCHHE P https://myschool.edu.ru/
Baxneimme coenuaennst mapranra. [lepmManranat bubmuoreka [IOK
85 . anpenb
KaJIMsl, Er0 OKUCIINTENILHBIE CBOMCTBA https://myschool.edu.ru/
86 Dusznueckre U XUMUIECKHE CBOMCTBA JKeJie3a U €ro arpeb bubmuoreka [IOK




COCHHHCHHﬁ. HOJ'Iy‘{eHI/IC " MPUMCHCHUC CILIaBOB
KEJEC3a

https://myschool.edu.ru/

du3ndeckue 1 XUMHUYCCKUE CBOIMCTBA MEIU U e

Bubnunorexa [JOK

87 N anpeib
COCTMHCHHH, UX IPUMEHECHHE P https://myschool.edu.ru/
dusnueckue U XUMHYECKUE CBOICTBA IIMHKA U €T0
88 COeQUHEHHH, NX mpuMeHenne. ['u OK];:IOKOMHJICKCI)I anpeib Bubmiorexa OK
A ’ p - AP p https://myschool.edu.ru/
IUHKA
IIpaxTiyeckas padora Ne 8. Pemrenue
89 3Kpcne I/IMGHTaJ'II::HBIX 3aga4 no TeMe "MeTailibl arpeib bubmmorexa LIOK
P " A P https://myschool.edu.ru/
MOOOYHBIX MOJITPYIIIT
90 Pemenwne 3ama9 pa3IMyHBIX THIIOB arpeib Bubmorexa HOK
fatp P https://myschool.edu.ru/
91 O000I11IeHNE ¥ CUCTEMATHU3alINs H3yUYEHHOr0 MaTepuaia ADCIE bubmuoreka [IOK
o reme "Merajuisr" p https://myschool.edu.ru/
bu6mmoreka [JOK
92 KonTponsHas padora no teme "MeTtauisl" arpeib
p p P https://myschool.edu.ru/
93 AHanu3 pe3ysIbTaTOB KOHTPOJIbHOHM paboThl, KOPPEKIIHS - bubmuoreka [IOK
OIINOOK p https://myschool.edu.ru/
Ponb xuMuu B o0ecrieyeHUH YCTOMYUBOTO PA3BUTHS
94 yenoBedecTBa. IloHsTHE O HaquHx METO Ex arpeib bubmmorexa LIOK
) y A p https://myschool.edu.ru/
HCCIIENOBAaHUS BEIIECTB
HayuHble IpUHIMIIBI OPraHU3ail XUMHYECKOTO
95 I 3:11330 cﬁaa III'I OMLI?;IJICHHLFC CHOCOOBI MOJIYYEHUS anpeib Bubmiorexa OK
P o A P ¥ p https://myschool.edu.ru/
BA)KHEHIIINX BEILIECTB
XHUMHYECKOE 3arps3HEHNE OKPY KAIOLIEN CpeJibl U €ro Bbu6mmoreka LIOK
96 arpeb
MOCJIEACTBHSA https://myschool.edu.ru/
XuMHus ¥ 310pOBbE UenoBeKa. JIekapcTBEHHBIE N Bbu6mmoreka LIOK
97 Man
cpencTBa https://myschool.edu.ru/
Xumus muiy. Poib xuMun B 00ecrieYeHUHU MUIIEBOM o Bubnunorexa [JOK
98 Mai
0€30I1aCHOCTH https://myschool.edu.ru/
KocMmeTrnueckue u mapgroMepHbie cpeacTBa. beitoast . bubmuoreka [IOK
99 Mai
XAMUSA https://myschool.edu.ru/
100 XuMUs B CTPOUTENIbCTBE. BaykHEHIIINE CTPOUTENIbHBIE U ai bubmuoreka [IOK

KOHCTPYKIIMOHHBIC MATCPpHUAJIbI

https://myschool.edu.ru/




101

Xumus B cebCKOM x03sicTBe. OpraHuyeckue u
MUHEPAIBHBIC YI00PCHHUS

Man

butnnoreka [JOK
https://myschool.edu.ru/

102

CucremMarusanus 1 0000IIEeHrE 3HAHNI 110 TEME

Man

butmnoreka [JOK
https://myschool.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102




YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

* Xumus, 10 knacc/ [Tyzakos C.A., Mamaunaa H.B., [Tonkos B.A., AkiinonepHoe 00111ecTBO
«M3patenbctBO «lIpocBemienue»
* Xumusi, 11 kiace/ ITyzakoB C.A., Mamauna H.B., [Tonikos B.A., AKIHoHEpHOE 00IIECTBO
«3narenbctBo «IIpocBeieHue

=

WXk

METOAUYECKUE MATEPHUAJIBI JJ51 YUUTEJIA

O.C.I'adopuensn, I'.I'.JIsicoBa «Xumuss Meroaudeckoe mnocodue — 0a30Bbld ypoBeHb» - M.: Jlpoda
2022 rog.
O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XxumMust B TecTax, 3afadax, ynpaxkHenusx. 11 kmace» — M.:
Hpoda, 2023 rox.
O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumusa 11 ximacc: KoHTposibHBIE W NPOBEpOUYHBIE
pabotsl k yueOHuKy». — M.: [lpoda, 2021 r.
4. O.CTl'aopuensn, I['.I'.JIeicora, A.I'.Beenmenckas «Xwumus 11 xiacc: HactonpHas KkHHMra uist
yuurensi». Yacte 1 — M.: lIpoda, 2019 rox.
O.C.I'abpuemnsa, I'.I".JIsicoBa, A.I'.Benenckas «Xumus 11 kmacc: HactonbHas KHATA IS YIUTEISA.
Yacts 2 — M.: Jlpoda, 2022 rox.
O.C.I'abpuensn, I1.B.Pemeros, U.I'.OctpoyMoBa «3aia4yul M0 XMMUU U CHOCOOBI UX pEIICHUsD» - M.:
«dpodan, 2021roz.
B.I'. lenncosa «Xumus 11 knace noypounsie mwiansl o yueOHuky O.C.I'abpuensna, I'.I".JIpicoBoii» -
Bonrorpan» Yuurens 2018rox.
M.A Ps6osa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 xkmacey, - M.: Dk3amen, 2019r.
0O.C.I'abpuensn, U.I'.octpoymoB «XumMmuueckuit 3xcniepuMeHT B mkone 11 kmace»; - M.: Jlpoda. —
2019 ron.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.chemnet.ru ['azera «Xumus» u caliT [yist yautens «51 Uy Ha ypoK XUMHUI
http://him.1september.ru Equnas xommekmus LIOP: IIpenmeTHast KOMISKINS «XIMUSD)

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayIHBIC SKCTIEPUMEHTHI: XUMHS.
Komneknus Poccuiickoro o61eo0pa3oBareabHOro mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Amuk6epoBoii

http://www alhimik.ru Beepoccuiickast onumnuaga MKOJIbHUKOB [0 XUMUHT
http://chem.rusolymp.ru Opranndeckas XuMus: JJICKTPOHHBIA YIeOHUK IS CPETHEH TITKOITBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JIE€KTPOHHBIN YUeOHUK

http://www hemi.nsu.ru OTKpBHITBINA KOJUTEIK: XUMUS

http://www.chemistry.ru JlucTaHIMOHHAS OJIUMITHA]IA TIO XUMHUH: TEICKOMMYHUKAITMOHHBIH
00pa3oBaTeIbHBIN TPOCKT.



		Пасынкова
	2023-09-03T14:24:18+0300
	МАОУ ТХЛ
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ТЕХНОЛОГИЧЕСКИЙ ЛИЦЕЙ"
	Подпись документа




