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HOACHUTEJIBHAS 3AIIUCKA
Hacrosmas pabouast mporpamma no xumuu ajist 10-11 knacca (yrimyOneHHbIH
YpOBEHB) CpeAHe 0011e00pa30BaTeIbHOM HIKOJIBI COCTaBICHA HA OCHOBE:!

1. denepanbHoro 3akoHa «0O06 obOpazoBanuu B Poccuiickoit deneparun» OT
29.12.2012 Ne 273-D3.

2. «O BHecenun wusMeHeHuii B Denepanbblii 3akoH «OO0 oOpa3zoBaHHMU B
Poccuiickoit @eaepaunn» ot 24 centsa0ps 2022 r. Ne 371-D3.

3. Ilpuka3z MunucrepctBa oOpa3zoBanust U Hayku Poccuiickoit ®enepanuu Ne
413 ot 17 mas 2012 r. «O6 yTBepxkaeHun (heaepaibHOro rocyaapCTBEHHOTO
00pa30BaTeIbHOrO CTaHAAPTa CPEAHETO 001IEero 00pa3oBaHUM.

4. Ilpukaz MuHucrepctBa npocBemieHuss Poccuiickorn @enepanuu  OT
12.08.2022 Ne 732 «O BHeceHMM U3MEHEHUHl B (enepanbHbIN
roCyJapCTBEHHBIA  0Opa3oBaTeNbHBIM  CTAaHAApPT  CPEIHEro  OOIIero
oOpa3oBaHuUsl, YTBEpPXKICHHBIM MpUKa3oM MMHHHCTEPCTBA MPOCBEIICHUS
Poccniickont @enepanuu ot 17 mast 2012 r. Ne 413».

5. Ilpukaz MunucrepctBa mnpocsemieHus Poccuiickonn  ®depepauun 0T
27.12.2023 Ne 1028 «O BHeceHMM HU3MEHEHHW B HEKOTOpPBIE MPHUKa3bl
MunucrepcTBa oOpazoBanus U Hayku Poccutickoit @enepainu, Kacarouuecs
denepabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIIAPTOB OCHOBHOIO
o011ero oOpa3zoBaHus u CpEIHEro o011ero 00pa3oBaHUs,
3apeructpupoBaHHoro B Muntoctre Poccun 02.02.2024 1. Ne 77121.

6. Ilpukaz3 MunucrtepctBa mnpocBemeHus Poccuiickoii ®enepaunu  OT
18.05.2023 No 371 «O6 yrtBepxkaeHuu GdenepanbHO 00pa3oBaTEIBHON
IPOrpaMMbI CPEAHETO OOIIEro 00pa30BaAHUS.

7. Ilpukaz MunucrepctBa mnpocsemieHus Poccuiickoin  ®depepauun 0T
09.10.2024 Ne 704 «O BHeCEeHMM W3MEHEHUN B HEKOTOPBIE IPUKA3bl
MunucrepcrBa MIPOCBEILEHUS PO, Kacarolmecs benepabHBIX
obOpazoBarensHbix mporpamm HOO, OOO u COO» (3apeructpupoBaH OT
11.02.2025 rona).

8. OcHOBHOI 00pa3oBaTEILHON MTPOTPAMMOI CpeTHEero O0IIero oOpa3oBaHus
MAOQOY KackapuHckoii cpeiHeit o011eo0pa3oBaTebHON MIKOJIBI,
YTBEPKIAECHHOM Ha IEJICOBETE,

npotokosn Nel5 ot 11.07.2025 1., mpukazom Ne 491 ot 13.08.2025r.,

COTJIaCOBAHHOM

VYupagsitomum CoBetoM mkodibl 25.07.2025 1. (mpotokosn Nell).

9. VYcraBom MAOY Kackapunckoit COI, yTBepKIECHHBIM MPUKA30M
HavyalbHUKA yMpaBJIeHUs O00pa30oBaHUA AJIMUHHUCTpAauu TIOMEHCKOTO
MyHULMOAIBHOTO paiioHa ot 25.05.2016r. Nel38-0.

10.ITporpammoii  Bocriutanusi MAQO Kackapunckoit COII (mpukaz ot
16.02.2021r Ne 94).

11.ITonoxxeHneM © TOpOMEXyTOYHOM arrectauuu (mpuka3 Ne395 ot



12.10.2015r.)
12.Yuyebnoro mmana MAOY Kackapunckoir COI, yTBepxkaeHHOTO Ha

neqcosere, mpoTokoda Nel3 ot 27.06.2025 r., npukazom Ne 458 ot 27.06.2025

r. U corjacoBaHHoro YmnpasisitouuMm CoBeTtom 1mmkodbl 27.06.2025 .

(mpotoxoi Ne 10).

13.ITonoxkeHus o pabouyux mporpaMmax yuyuTene 1o oOpa3oBaTeIbHBIM
nporpammam, yTBepxkaeHHoro npukazoM MAOY Kackapunckoin COILL or

20.05.2022 r. Ne368.

XuMHsI Ha YpPOBHE YIUIYOJIEHHOTO M3YU€HHS 3aHUMAET Ba)XHOE MECTO B
CUCTEME ECTECTBEHHO-HAyyHOTO oOpa3oBanus yuammuxcsi 10-11 xiaccos.
N3yuenne mnpenmera, peaauzyemMoe B YCIOBHSIX JuddepeHIupoBaHHOTO,
NpoQUIBHOrO O00y4YeHUs, NPU3BAHO OOECHEUYUTh OO0IIE00pa30BaTENbHYIO H
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOAUMYIO JJIf
ajanTaiyy UuX K ObICTPO MEHSIOIIMMCS YCIOBHSM KU3HU B COLIMYME, a TAKXKe JJIs
IPOJOJDKEHUsT O0y4YeHUs B OpraHu3alusx MpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCITUTLIINH.

B mporpamme mno XMMHUM Ha3Haue€HHE TMpeaMeTa «XUMHUS» TMOJIy4daeT
MOAPOOHYIO  MHTEPHPETALMI0 B  COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMU
nonioxkeHusiMu  ®I'OC COO o B3auMOOOYCIOBICHHOCTU II€JIeH, COAEpIKaHus,
pe3yiabTaToB OOyYEeHHS W TPeOOBAHMM K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.
CBUAETENBCTBOM TOMY SBISIIOTCS CIEAYIOIIME BBINOJHSAEMbIE MPOrpaMMON MO
XUMUU QYHKLIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peau3alusi KOTOpol oOecrneuynBaeT
MOJIyYeHHE TPEACTABICHUS] O IIeNSIX, COACp)KaHWU, OOIIeH CTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U PA3BUTHUSL 00YUAIONIUXCS CPEACTBAMU MIPEAMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHU3alMOHHO-IUTAHUPYIOIIAS, KOTOpas pe1ycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYpPUPOBAaHHS U MOCIEA0BATEILHOCTH
U3y4YeHUs y4eOHOro MaTepuaya, KOJMYECTBEHHBIX W KAYECTBEHHBIX €r0
XapaKTEPUCTHK; TOAXO0JI0B K (DOPMUPOBAHUIO CONEPKATEIHLHON OCHOBBI
KOHTPOJII U OUEHKM OOpa3oBaTENbHBIX JIOCTHKEHUH OOydJaroumxcs B
paMKax HTOrOBOW arrectalud B (OpME E€AUHOTO0 TOCYAAPCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma st yriryOa€HHOTO U3YUYEHUsT XUMUU:



e YCTaHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJIep)KaHue, 00s3aTeIbHOE
JUIsL W3Y4YeHUsT B paMKaX OTHENbHBIX Mpoduieil, mpeaycMaTpuBaet
pacrmpejelieHie W CTPYKTYpUPOBAaHHME €ro IO KiaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e HaéT MPUMEpPHOE paclpeielieHne y4eOHOro BPEMEHHU, PEKOMEHIYEeMOTO
JUTSL U3yYEHUSI OTACIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIENO0BAaTeNbHOCTh HW3YYEHHUA Y4eOHOTO
MaTepuaga ¢ y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPHUIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO LeJIel U 3a/1a4 U3yUeHUs IpeameTa
Ha yriIyOJI€HHOM YpOBHE C YUYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIBHON XapaKTEpPUCTHKU
IUIAHUPYEMBIX  PE3yJbTaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTeIbHON
MPOTPaAMMBI CpeIHEro o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXke C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-MIO3HABATENbHBIX  JACHCTBUIM  00ydaromierocs IO OCBOCHHUIO
COZIEpKaHus TIpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIUSM B MPOTPAMME MO XHUMHH MPETyCMOTPEHA
OPEEMCTBEHHOCTh C OOy4YeHMEM XUMHM Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBanusi. 3a TmpeneraMd yCTAaHOBJICHHOW MPOTpaMMONl 10  XUMHUHU
00s13aTeIbHONM (MHBAPUAHTHOM) COCTaBIIAIONICH COMEpKaHUs YU4EOHOTO MpeaMeTa
«Xumus» OCTaéTcsi BO3MOKHOCTH BBIOOpa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIPEAETSAThCS B COOTBETCTBHM C HANpaBIEHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHuenTyalibHbIMH moJioxkeHusmMu PIoOC COO o
HA3HAYCHUH TPEeIMETOB 0a30BOr0 W yriyONE€HHOTO YpOBHEH B CHCTEME
nudepeHIMpOBaHHOTO O0y4YEeHHUsI Ha YpPOBHE CpEAHEro o0I1iero oOpa3oBaHUS
XUMHsSI Ha YPOBHE YIUIyOJIEHHOTO W3YYCHHsI HANpaBlIeH Ha peaTu3aluio
IPEEMCTBEHHOCTH €  TMOCJEAYIONIMM  J3TaloM  IOJY4YeHUS  XUMHUYECKOTO
oOpa3oBaHMsi B paMKaxX M3Y4YCHHS CIEIUAIBHBIX €CTECTBEHHO-HAYYHBIX W
XUMHYECKUX IUCIUIUIMH B By3aX M OpTaHU3AIUSAX CPeIHEro mpodecCHOHaTBLHOTO
oOpa3zoBanusi. B 5Toil cBA3M u3ydeHHe mnpeaMera «XUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIIyOJIeHHe TEOpPeTHYeCKOH W
MPAKTUYECKON MOATOTOBKHM OOYYarOIIMXCS, BHIOPABIINX OINPEACIEHHBINA MPOPUITH
oOydeHus1, B TOM YUCIIE C MEPCIEKTUBON MOCIEIYIOMIETO MOTyYeHUS XUMUYECKOTO
o0pa3oBaHus B oOpraHu3aiusiax npodeccuoHaibHoro oopazopanus. Hapsay c atum,
B cBeTe TpeboBanuit ®I'OC COO Kk mIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
denepanbHOl  00pa30BaTENBHONW TPOTPAMMBI CPETHEr0 OOIIEro 00pa3oBaHUS
U3y4YeHHE TpenMera «XHMHUS» OPHEHTHPOBAHO TaKXKe Ha peIIeHHe 3aaady



BOCIIUTAHUSA U COLIMAIBHOIO Pa3BUTHUS OOydarommxcs, Ha (pOpMHUpPOBAHUE Yy HHUX
OOIIEMHTEIIEKTYaIbHBIX YMEHHM, YMEHHUIN pallMoHalIMU3aluil y4eOHOro Tpyjaa u
00OOIIEHHBIX  CIMOCOOOB  JIEATETLHOCTH, HMEIONIMX  MEXKIUCIUIIIMHAPHBIH,
HAAMNPEIMETHBIN XapakTep.

CocTaBngomuMy mpeaMera «XUMUsS» Ha YPOBHE yTiayOJIEHHOTO U3yYEHUS
ABISIIOTCS  YyrayOn€HHble Kypcbl — «Opranumyeckas xumus» u  «OOmas u
HeopraHuyeckas xumus». [lpu onpeseneHnu moaxoA0B K OTOOPY U CTPYKTYpPHOM
OpraHu3allMd COAEP)KaHMUS 3THX KypCOB B IporpaMme IO XHMHH 32 OCHOBY
npusaTel nojoxkeHuss GI'OC COO o paznuuusix 06a30BOro W yriayOJaEHHOTO
YPOBHEHN U3YUYEHHUS MIPEIMETA.

OcHoBy conepxkanus KypcoB «Opranmyeckas xumus» u «OOmas u
HEOPraHWYecKass XHUMHS» COCTAaBISET COBOKYIMHOCTb MPEAMETHBIX 3HAHUU H
YMEHUH, OTHOCSIIUXCA K 0a30BOMYy YpOBHIO M3Y4YEHHs IpeameTa. JTa CHCTeMa
3HAHUM TI0Jy4aeT ONPENENIEHHOE TEOPETUUYECKOE JOIOJHEHHE, I103BOJIIOIIEE
OCO3HAaHHO  OCBOMTH  CYIIECTBEHHO OOJbIIHUA 00BEM  (HaKTOJIOTUYECKOTO
Marepuana. Tak, Ha yrayOJE€HHOM YpPOBHE H3Yy4YEHHMs NpeaMeTra oOecredeHa
BO3MOKHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS 00bEMA 3HAHUH O XUMHYECKUX
AJIEeMEHTaX M CBOMCTBaxX MX COCIMHEHHMM HAa OCHOBE PACHIMPEHUS] U yTiyOJeHus
IPEICTABICHUA O CTPOCHUM BEIIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAaHMs pPEeaKlHil, pacCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUUYECKOW KUHETHKHU
n TepmoauHaMuku. HM3ydyeHue mnepuomnueckoro 3akoHa u Ilepuogmueckoi
CUCTEMBbl ~ XMUMHYECKHUX  DJIEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJCTABICHUSAX O CTPOEHUU aToMa. XHUMHUYECKasl CBS3b
OOBSICHSIETCS] C TOYKU 3PEHUSI SHEPTreTUUECKUX U3MEHEHUH Ipu €€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKE C TOYKU 3PEHUS MEXaHM3MOB €€ oOpazoBaHus. M3yueHue
TUIOB  peakluuil  JomoJiHAeTCS  (OopMHpOBaHMEM  MPEJCTABICHUNH 00
ANEKTPOXUMHUYECKUX MPOLECCAX U JEKTPOJIU3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce oprannueckod XUMHHM TIPH PACCMOTPEHUU PEAKIITMOHHOW CIOCOOHOCTU
COCIMHEHUI yAeNsIeTcsl 0c000€ BHUMAaHKME BOIPOCcaM 00 JIEKTPOHHBIX A dexTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIiii.

Oco0oe 3HayeHHWe HMEEeT TO, YTO Ha COAEpKaHWE KypCOB XUMUU
yTIyOJEHHOTO YPOBHS M3YUYEHHS ISl KJIACCOB OMpeeaEHHOro mpoduiis (ri1aBHBIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JONOJHEHUM K oOuield cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSHUE CMEXKHbBIC MPEIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEaMETa ISl KJIACCOB XMMHKO-(PU3NUECKOTO Mpoduiist OoJbIoe
3HaUYCHUE OYIyT UMETh dJEMEHTHl y4eOHOro Marepuana mo oomeit xumuu. [lpu
U3YYEHUU TMpeJMeTa B JIAHHOM Cilydae akIeHT OyneT claenaH Ha OOIIHOCTb
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUW B XMMHUU U B (PU3HKE: aTOMHO-
MOJIEKYJIsIpHasi Teopust (MOJIEKyJIsApHas Teopusi B (pU3MKE), 3aKOHBI COXPAHEHUS



MacChl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHHUU BEILIECTB U APYTOE.

B TO ke BpeMs B coAepKaHUM MpeaMeTa Ui KIACCOB  XMMHKO-
OMoNOTHYECKOTO MPOGUIST OOIBINN YIETbHBIA BEC OyJIET MMETh OpraHUYecKas
xumus. B aTOoM cimydyae mpefocTaBisieTcsi  BO3MOXKHOCTB — Juisi  Oosiee
00CTOSITEILHOTO ~ PAaCCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KIETKH  Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOHAT, K MpUMEpYy, TaKue
CTPYKTYpPHBIC KOMIIOHCHTHI, KaK JIMMUILI, OCNIKH, YIJIEBOIBI, HYKJICHHOBBIC
KUCHOTHl U apyrue. [Ipu 3TOM 3HaHHS O COCTaBE M CBOWMCTBAxX IIPEACTABUTEINIEU
OCHOBHBIX KJIaCCOB OPraHUYECKUX BEIIECTB CIIY)KAT OCHOBOM [UI W3YYCHHUS
CYILIIHOCTHU IPOLECCOB (DOTOCUHTE3A, AbIXAHUSI, TUIIEBAPEHUSI.

B nmane ¢opmupoBaHHS OCHOB HAy4YHOI'O MHUPOBO33PEHUS, OCBOECHHS
00I11IeHayYHBIX METOJO0B MO3HAHUS U OIbITA MPAKTUYECKOTO0 MPUMEHEHUS HayUHBIX
3HAHUI M3y4YeHHe NpeaMera «XUMHUs» Ha YIIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4eOHBIMH MpeIMeTaMH, BXOJSAIIMMHU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHble TpenMeTb», «MartemaTtuka u
uHpopmaTuka» u «PyccKkuil sI3bIK U IUTEPATYPAX.

[Ipn u3ydyeHun yuyeOHOro mnpenMera «XUMHUsD» Ha YIIyOJEHHOM YpOBHE
TaKk)Ke, KaKk Ha YPOBHE OCHOBHOTO U CpeAHEro oOlIiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3ajjaueil epBOCTENEHHON 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKW XUMHUU Kak o00JacTH COBPEMEHHOTO €CTECTBO3HAHHWSA, MPAKTHUYECKON
NEATEIIBHOCTH Y€JIOBEKA M OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pemenne
9TOM 3agauv Ha YriayOJNEéHHOM YpPOBHE HW3Y4YEHHUs TMpeaMeTa Mpeanosaraer
peAM3aLMI0 TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTEpPUAIBHOM E€IWHCTBE MUPA,
3aKOHOMEPHOCTSAX U NTO3HABAEMOCTH SIBJIEHUU NIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled poau B oOOecreyeHUuu
YCTOMYMBOTO  pa3BUTHA  YEJIOBEYECTBA: B  peUIeHUH  mnpobiem
HKOJIOTUYECKOM, YHEPTreTUYECKON U THUIIEBOM OE30MacHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUU HOBBIX MATEPHUATIOB, HOBbIX UICTOYHUKOB SHEPIUH, B
00€eCleyeHnn PalMOHAIBHOTO TMPUPOJIONOJIb30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl UYEIOBEKa, a TaKXKe€ HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpeie;

e OCBOCHHME CHUCTEMBbl 3HAHUHM, JIEXKAIIUX B OCHOBE XHMHUYECKOH
COCTABJISIFOIICH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (PyHIaMEHTaIbHBIX
IIOHATUN, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IIPEIACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HWOHHO-
MOJICKYJISIPHOM,  HAJMOJICKYJISIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX NMPOTEKaHUs XUMUYECKUX PEaKLUH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMax, 00 0OmImX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHue y 00yUaroIMXxcs OCO3HAHHOT'O MOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN 11 OOBSICHCHUS
KJIFOYEBBIX MJEH M IPoOJjeM COBPEMEHHOM XMMHH, JIsi OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
I'PAaMOTHOTO pelieHus Mpo0JieM, CBSI3aHHBIX ¢ XUMHUEH, MPOrHO3UPOBAHUS,
aHaJIu3a U OICHKH C MO3MIINH SKOJIOTMYSCKONM 0€30IaCHOCTH IOCIIEICTBUI
OBITOBOM M MPOW3BOJACTBEHHON JEATEIIBHOCTH YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BaHUEM H  HepepaboTKOM
BEIICCTB;

yriyOJeHue  MPEeJCTaBICHUH O  HAay4YHbIX  METOJaX  IO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHN OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBACHCHHUS XHMHYCCKHX SBJICHUHM, HMCIOIMX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B mnnaHe peanuzanuy MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
(GyHKIUI 1€J0CTHOW CHUCTEMBI CpPeAHEro oOIiero oOpa3oBaHUs NMPU HU3YYCHUHU
npeaMera «XUMHUS» Ha  YIUIYOJIEHHOM  ypOBHE 0OCOOYI0  aKTyalbHOCTb
IpUOOPETAIOT TaKUE 1IETU U 337241, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOpYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIATHBIX HCCIIEIOBAHUNA B XUMHHU, (HOPMHUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIUTAaHUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIHHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
criocoOHOCTEeM o00ydarommxcs, (opMHUPOBaHUE Y HHUX CO3HATEIHLHOIO
OTHOIICHUS K CamM0OOpa30BaHWIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIIEITHOM PO(eCcCHOHaIbHON U OOIIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHHEe YMEHUH W HABBIKOB Pa3yMHOTO IPHUPOJIONOIB30BaAHUS,
Pa3BUTHE IKOJIOTHYECKOU KYJIbTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO6m1ee yucIo 9acoB, MPEAYCMOTPEHHBIX /U M3YUYEHUSI XUMUU Ha YTIIyOJICHHOM
ypOBHE cpenHero oobiiero odpaszoBanusi, coctaBisier 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Heeio).



COILEPKXAHUE OBYYEHMUSA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue 0OCHOBbI OPraHUYECKON XUMUH.

[IpenMer W 3HAaYeHHWE OPraHUYECKOM XUMHUH, NPEACTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA. BalleHTHblE BO3MOXKHOCTHM aroMa yriiepoaa. XUMHUYECKas CBS3b B
OpraHUYEeCKUX COCAMHEHUSX. THmbl TUOpUAM3AIMUM aTOMHBIX OpOuTasiel
yriepoaa. Mexanu3mbl 00pa3oBaHUsl KOBAJIEHTHOW CBsI3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIA). TuIbl TNEpeKpbIBaHUS aTOMHBIX OpOWTanedl, G- U T-CBA3M.
OnunapHasi, 1BOMHAs M TpoiHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJEKyJIax
opranuueckux BemiecTB. [loHsiTHE O cBOOOJHOM panukane, Hykiaeoduiae u
aneKkTpoduIe.

Teopuss crTpoeHnss opraHudeckux coeanHenut A.M. DbyrtmepoBa wu
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS
OpraHUYeCKUX COEOUHEHUW. MOJIeKyJsipHblE M  CTPYKTYpHbIE  (OPMYJIBL
CtpykTypHble (GOpPMYJBI  pa3IWYHBIX BUJOB: pa3BEPHyTasi, COKpaIIEHHAS,
ckenerHas. M3omepus. Bunabl u3oMepuu: CTpPYKTypHas, IPOCTPAHCTBEHHAS.
DnekTpoHHbIE d(PGEKThI B MOJIEKYJIaX OPraHUYECKUX COCAUHEHUM (MHIYKTHUBHBIN
Y ME30MEpPHBIN 3(PPEKThI).

[IpencraBnenre o kiaccupukaluu OpraHUYEecKUX BemiecTB. [loHsiTHE O
dbyHKuMOHaMBHOM rpymnme. ['omonorus. ['omonorudeckue psasl. CuctemaTudeckas
HOoMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBuanbHbIC Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH U KJIacCHU(PUKAIMS OpraHMYEeCKUX peakiuil. OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHA B OPraHUYECKOU XUMUH.

OKCIIepUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEUIECTB W WX IMPEBpAILCHUI:
O3HAKOMJIEHHE C O0pa3laMyd OPTraHMYECKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMBITHI MO NPEBPAIICHUIO OPraHMYECKUX BEIIECTB NPU HArpeBaHUU
(niaBnenue, OOyINIMBaHWME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENIECH MOJIEKYJI
OpraHUYeCKUX BEIIECTB.

Yriaesoaopoabl.

Aunkanbl. ['oMmosiorudeckuil psii aikaHoB, oOiasi popmyJsia, HOMEHKIaTypa U
M30MEpHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHME MOJEKYJ aJKaHOB, Sp -
rudopuau3anys aTOMHBIX opOuTanell yriepoja, o-cBa3b. DuU3nyecKkue CBOWCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: PEaKUHUH 3aMELICHUs, W30MEpPU3aLUU,
JNETUIPUPOBAHMS, LUKIU3ALNY, IMPOJIN3a, KPEKUHTa, ropenus. IIpeacrasienue o
MEXaHU3ME PEaklMi paguKaJIbHOTO 3aMEICHU.

Haxoxnenue B npupojie. CriocoObl MOTy4YeHUs: U IPUMEHEHHE aTKaHOB.

[Muknoankanel. O6mas ¢opmynna, HOMEHKIaTypa u u3omepus. OcodbeHHOCTH
CTPOEHHMSI M XMMHMUYECKHX CBOMCTB MasbIX (LMKIONPONAaH, LMKJIOOyTaH) WU
OOBIYHBIX (IIMKJIONEHTAH, LIUKIOTNE€KCAaH) LHUKIOAIKAaHOB. CrocOObI MOJyYEeHHS U
MIPUMEHEHNE UKIIOAIKAHOB.

Anxensl. ['oMonornueckuii psj ankeHoB, ooOmas (opMyiia, HOMEHKIIATypa.
DIEKTPOHHOE ¥  MNPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ  QJKEHOB, Sp°-
ruOpuau3anys aTOMHBIX OpOHUTalel yriepoaa, 6- U m-CBs3u. CTpyKTypHas H
reoMerpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHYECKHE CBOMICTBA: PEAKLUMH MPUCOEAUHEHUS, 3aMEIIECHUS B O-IOJIO)KEHHE
OpU JIBOWHOM CBA3M, NOJUMEpHU3alUMu U okucieHusd. [IpaBuno MapKoBHHKOBA.
KauecTBeHHbIE peakMy Ha JBOMHYIO CBS3b. CIIOCOOBI OJMyUEHUSI U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsDKEHHBIE, U30JUPOBAHHbBIE,
Kymynupoeantwle). OCOOEHHOCTH 3IEKTPOHHOIO CTPOEHUSI U XUMUYECKHUX CBOMCTB
CONpPsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenune. Ilonumepusanus
COTNpsKEHHBIX TUEHOB. CrIOCOOBI MOy4YEHUS U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ["'omoniorudeckuii psij alkuHOB, oO1as (opMyia, HOMEHKIATypa 1
M30MepUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, Sp-
ruOpuau3anms aTOMHBIX opOuTaneil yriaepoja. PuznuecKkrue CBONCTBA AJIKMHOB.
XVAMHYECKHE  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHHUs, JUMEpU3alUud U
TPUMEPHU3ALMH, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA QJIKWHOB, HMEIOIIMX KOHLEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOUHYIO CBs3b. CIIOCOOBI MOTyYEeHHUS
Y IPUMEHEHUE AJKUHOB.

ApoMaThueckue yriieBoaoponabl (apeHsl). ['omosorudeckuili psji apeHoB,
oOurast popmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOCHHE MOJIeKYJbl OcH301a. DU3NYecKue CBONCTBA apeHOB. XUMHUYECKUE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIMHU 3aMEIleHUs B OEH30JIbHOM KOJIbLIE U
yTIEBOAOPOJIHOM pajuKalie, pPeaklMd NPHUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzoma. IlpenacraBienne 00 OpPUEHTUPYIOIIEM JICHCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEPE AaIKWIbHBIX paJAUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYMIbI, aTOMOB TalloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lonmumepusanusa ctupona. CrocoObl NOIyYeHUs U
IPUMEHEHUE apOMAaTUYECKUX YIIIEBOJLOPOIOB.

[Tpuponnsiii ra3. IlomyTtabie HedTsAHbIE Ta3bl. HedTh 1 €€ mpoucxoxiaeHue.
KamenHbIi1 yronas 1 mpoaykTel ero nepepadotku. CrnocoObl nepepaboTKi HEPTH:



MEePETOHKa, KPEKUHT (TePMUYECKUN, KATAIUTHUECKHi), pU(GOPMUHT, TUPOIHU3.
[IponykThl nepepaboTku HEDTH, X TPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTMUEeCKas CBA3b MEXKIY PA3IMUYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOIHBIX YIJIEBOJOPOJAOB. Peaknuun
3aMEUICHUs] TajoreHa Ha TUAPOKCOTPYMIY, HUTPOTPyIIly, LNHAHOTPYMIY,
amuHOrpynmy. JlelicTBMe Ha TaJOreHIpPOU3BOJHBIE BOJHOTO M CHUPTOBOIO
pactBOopa mEnoun. B3auMoelCcTBHE NUTAIOTCHAIKAHOB C MAarHue€M W IIUHKOM.
[TonsTne 0 METaJIIOOPTraHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
TaJIOTeHIPOU3BOJIHBIX  YIJIEBOJOPOJAOB B OBITY, TEXHMKE M TpPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W WX IpPEBpalICHUI:
n3ydeHue (U3NYECKUX CBOMCTB YIJI€BOAOPOAOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakuuil yrieBoJIOpOJ0B pa3IMYHbIX KiIaccoB (oOeciBeuyrBaHHEe OpPOMHON WU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJihs, B3aUMOJICWCTBUE allETHIICHA C
aMMUa4yHbIM pacTBOpoM okcuaa cepedpa(l)), kayecTBeHHOe OOHapy>KEHHE
yriepoia M BOJOPOJAa B OpPraHUYECKUX BEIIECTBAX, IOJYYEHHE HTHICHA H
U3y4YEHUE €ro CBOMCTB, O3HakomiieHue ¢ koiekuusamu «Hedte» u «Yromb», ¢
oOpa3naMM IUIaCTMAacC, KayuyyKOB U pPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YTJIEBOJOPO/IOB U TAJION€HIPOU3BOIHBIX YTIIIEBOJOPOIOB.

Kucnopoaconepxanue opranndeckKue COeANHEHUsI.

[IpenenbHble ogHOATOMHBIE chUpThl. CTpoeHHe MOJIeKyJl (Ha HpuMmepe
MEeTaHola W 3TaHoja). ['omonormyeckuid psia, oOwas ¢dopmyna, H30MeEpUs,
HOMEHKJIaTypa M  kjaccupukamus. @Duanyeckne CBOMCTBA  IMpeAesIbHbBIX
OJIHOATOMHBIX CHOUPTOB. BoaopoaHble CBSI3M MEXIY MOJEKYJIAMH CIUPTOB.
XHWMUYECKHE CBOWCTBA: PpPEAKUHUHM 3aMEIIEHUs, JEeTruJpaTallid, OKHCIICHHUS,
B3aMMOJIEUCTBHE C  OpPraHMYECKUMHU UM  HEOPraHUYECKHMMH  KHUCJIOTaMHU.
KauectBeHHas peakiysi Ha OTHOATOMHBIE CIIUPTHI. J[eficTBUE 3TaHONIa U METaHOJIa
Ha opraHuzM uesjoBeka. CrnocoObl TMOJyYEHUS M NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢dupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMUYECKUX CBOMUCTB.

MHoroatoMHble COUPTHI — ATUICHIJIUKONb W TiHlepuH. Dusndeckue u
XUMHUYECKUE CBOWCTBA: PEAKLMU 3aMELICHUS], B3aUMOJIEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIIOTAMH, KauyeCTBEHHAas peaklWsi Ha MHOTOATOMHbIC
cnupthl. [IpencraBieHre o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUSI.
HeiictBue Ha opraHu3Mm 4esoBeka. CrnocoObl MOJyYeHUSs U MPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIMSHHE THUIPOKCOTPYIIBI U
O6eH3onbHOro sigpa. dusznueckue cBoicTBa ¢eHnona. OCoOOEHHOCTH XUMUYECKHUX



cBoiicTB (enona. KauectBennwsie peakuuu Ha (¢GeHod. TOKCHYHOCTH (heHoa.
Cnioco6bl ostyueHus ¥ npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHWIIbHBIE COETMHEHMS — AJTBJETH/IBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpynmbl. ['OMoornyeckue psiibl albJIerHI0B U KETOHOB, O0IIas
dbopmyrna, uzoMepusi U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA allbJIETHIOB U
KETOHOB. XMMHUYECKHE CBOWCTBA  aIbJCTHIOB W  KETOHOB:  pEaKUuu
npucoeanHeHnsa. OKUCIEHNE albJeru0B, KAYECTBEHHBIE PEAKIMN HA aJIbICTUbI.
CnocoObl OJTy4eHHs U IPUMEHEHHE albJETHI0B U KETOHOB.

OmHOOCHOBHBIE TIPE/IEIbHBIE KApOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HoMeHknarypa. dusndeckue cBoUcTBA
OJIHOOCHOBHBIX IpENEIbHBIX KApOOHOBBIX KHUCIIOT. BomopoaHble CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XUMUUYECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTRA,
peakuusi STEepUPUKALNH, PEAKIUU C YYAaCTUEM YIJIEBOJOPOJHOTO pajuKaa.
OcoOEHHOCTH CBOMCTB MypaBbUHOM KHUCHOTBL. [loHSTHE O NPOM3BOIHBIX
KapOOHOBBIX KHCJIOT — CIIOXKHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oc0OEHHOCTH CBOWCTB HEMPENEIbHBIX U apOMATHYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacraBuTenu BbICIIUX
KapOOHOBBIX KHUCJOT: CT€apUHOBas, IAJIbMUTUHOBASA, OJICUHOBAS, JUHONEBAS,
JUHOIeH06as KUCIOThL. CIIOCOOBI MOTyUeHUsl U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, obmas dopmyia, U30MEpUs |
HOMeHKJarypa. Duznyeckne M XUMHUYECKHE CBOWMCTBA: THUIPOJNA3 B KHUCJIOU M
HIETIOYHOM Cpefe.

Kupsi. Ctpoenue, pu3ndeckue 1 XUMUYECKUE CBOMCTBA KMPOB: THIPOJIU3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPKAIUX OCTATKU
HEMPEIAEIbHBIX JKUPHBIX KUCIOT. JKUPBI B IPUPO/IE.

MpU1a” Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBHE.

OO6mast xapakTepuctuka yrieBofoB. Knaccudukaius yrieBo1oB (MOHO-, M-
U moymcaxapuabl). MoHocaxapuipl: TJIIOKO3a, (pyKTO3a, TajlakTto3a, pudo3a,
nezokcupu6o3a. dusnyeckre CBOMCTBA M HaxoXxAeHUE B mpuponae. GOTOCHUHTE3.
XHWMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUN C YYACTUEM CHUPTOBBIX U AJIbIIETUIHON
IpyII, CIMPTOBOE W MOJIOUHOKHCIIOE OposkeHue. [IpumeHeHue TIIIIOKO3bI, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHu3Ma. Jucaxapuapl: caxaposa, MajabTO3a U
JakTo3a. BoccranaBimBarone U HEBOCCTAHABIIMBAKOIIME aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npupone u npuMenenue. [lomucaxapuasl: kpaxman,
[JIMKOTEH H 1euono3a. CTpOoeHHE MAaKpOMOJIEKYJ Kpaxmaja, TIJIMKOreHa W
ueiutoo3bl.  du3nueckre CBOMCTBA Kpaxmaiaa H  LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOMCTBA KpaxMajla: TMAPOJIN3, KaYECTBEHHAs peakuus C HOJOM. XHMHUYECKHE
CBOMCTBA IEJUIIOJIO3bI: THAPOJU3, MOydeHue 3(upoB 1euirono3bl. [lonarue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOJIbl HM3Yy4YE€HHUS BELIECTB W UX MPEBPAIICHUI:
PacTBOPUMOCTH Pa3JIMYHBIX CIUPTOB B BOJIE, B3AUMOJICHCTBUE 3TAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTa B AJIbACTH] Ha PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTa JUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHUAJIOB), KAaYECTBEHHBIE PEAKIMU Ha aidbJerujibl (C THAPOKCUIAOM
muammuHcepeOpa(l) wu  ruppoxkcumom  memu(Il)), peakus raunepuHa  C
ruapokcugom Meau(Ill), xuMuueckue CBOMCTBa pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ ruapokcuaom menu(Il), BzaumoneicTBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTANbHBIX 3a1a4 1Mo TemMaM «CHHUpThI U
(denonb, «KapooHoBbIe KUCTOTHL. CII0KHBIE A(DUPBD».

A30Tcoaep:kalue opranuyeckue coeIuHeHmsl.

AMUHBI — OpraHUYECKHE MPOU3BOJAHBIC aMMHaka. Kiaccudukaiys aMUHOB:
anupaTuyecKkue W apoMaTUYECKHE; TMEPBUYHBIE, BTOPUYHBIE U TPETUYHBIC.
Ctpoenue moiiekyn, obmas dhopmylia, H30MepHs, HOMEHKIATypa U (PU3HUECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alu(aTHYECKUX aMUHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHUE, B3aMMOJICHCTBUE MEPBUYHBIX AMHUHOB C a30THUCTOM KHUCJIOTOM.
Com aKujIaMMOHUSL.

AHUIMH — TPEACTaBUTEIb aMHUHOB apomaTuyeckoro psiga. CtpoeHue
aHuIMHA. B3anMHOe BIMSHUE TPyNI aTOMOB B MoOJIeKyJje aHuianHa. OcoOeHHOCTH
XUMHUUYECKUX CBOMCTB aHmIMHA. KauecTBeHHBIC peakiiuu Ha aHWIMH. CriocoObl
MOJy4YeHUs] U TpUMEHEeHHe anudarndyeckux aMuHoB. l[loilydeHue aHwiInHaA U3
HUTPOOEH3071a.

AmuHokucnotel. Homenknarypa u uzoMmepusi. OTaeabHbIC IPEICTABUTENIN Ol
AMUHOKHUCIIOT: TJIMLOMH, ajlaHuH. @u3nyeckue CBOMCTBA aMHHOKHMCIIOT.
XWMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aMQpOTEPHBIX OpPraHUYECKHUX
COCMHEHUN, peakuusl TMOJUKOHJICHCAIIMU, O00pa30oBaHUE TMENTUAHON CBS3HU.
buonoruyeckoe 3HaueHuEe aMUHOKUCIOT. CUHTE3 U THAPOJIU3 MIENTH/IOB.

benku kak npuposHbie MoauMepsl. IlepBuyHasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBONCTBAa OCJIKOB: THUIPOIU3, JCHATypaIus,
Ka4eCTBCHHBIC PEaKIIUU Ha OCIIKH.

OKCIEepUMEHTAIbHBIE METOJIbI M3Yy4YEeHHUs BEHIECTB W MX IMPEBpaIlCHUI:
pacTBopeHue O€JKOB B BOJIe, JeHaTypalus OEJKOB MpH HarpeBaHWU, IBETHBIC
peakiuu Ha O€NKH, pEIICHHE OHKCIEPUMEHTAIbHBIX 3aJad [0 TeMaMm
«AzoTcoaepxariue OpTraHUYEeCKHue COCIUHCHHUS u «Pacno3naBanue
OPraHUYECKUX COCTUHECHUI.

BbicokoMosIeKyJISIPHbIE COeIMHEHUS.

OCHOBHBIE MOHATUS XMUMHUU BBICOKOMOJICKYJISIPHBIX COCIWHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNHU, CPEIHSIS MOJIEKYJIIsIpHas



Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEAUHEHUN —
NOJIMMEPHU3ALMS U TTOJIMKOHAEHCALIHS.

[Tomumepuble Mmatepuainbl. [lmacTMaccel  (MONMMATUIIEH, MOJUIIPOIUJIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJI, TOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJimdTUIeHTepedTanar). Y Tuiusaius 1 nepepadoTka miacTuka.

DIIacTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(6yTaIMEeHOBBIN, XJIOPOIPEHOBLIN, U30MPEHOBHIN) U CUIITUKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, IEPCTh, MENK), HCKyCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIAaBCaH).

[Tonmumepsl CIEUATBHOTO HA3HAYCHHUS (tepion, KEBJIap,
AJIEKTPONPOBOIAIIMIE MTOJTUMEPBL, OMOpa3IaracMble OJUMEPBHI).

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUIl:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHHE OHKCIIEPUMEHTAIbHBIX 3a7ad 1o TeMe «Pacmno3naBanue
IUIACTMACC U BOJIOKOHY.

Pacuérnrle 3agaun.

HaxoxaeHue MOJeKkyasipHOH (QOpMysbl OPraHUYECKOro COEAMHEHHS 10
MacCOBBIM  JIOJISIM ~ 3JEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJICHHE
MOJICKYJISIPHON  (OpMYJIbI OPTaHUYECKOIO0 COEAUHEHHMS 1Mo Macce (00bémy)
OPOAYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peaKklMy W/WIM MCXOJHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpraHUYeCcKOro BELIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WIIM CHOCOOOB
MOJIyYEHUsI, OIpEAeNIEHUE JOJIM BBIXOJA MPOJIYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peannsanust MeXIpeAMETHBIX CBSI3€U NPU U3YYEHNH OPTaHUYECKOU XUMHUHU B
10 kmacce ocCylIecTBISIETCS Yepe3 HCHOJIb30BaHUE KaK OOLIUX ECTECTBEHHO-
Hay4HbIX [IOHATUH, TaK W TOHATHWA, TNPUHATBIX B OTIEIBHBIX MpEeaMETax
€CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0111e ecTeCTBEeHHO-HAYUHbIE MOHATHS: SBJICHUE, HAYYHBIN (akT, runoTesa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJCHHE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOZENb, MOJICIIUPOBAHUE.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJIa,
HHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIeCTBa, (PU3MUECKHE BEIWYHMHBI, €IWHUIBI HU3MEpPEHUs, CKOPOCTb, SHEPTH,
Macca.

buonorusi: kierka, opraHusM, -HKocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIN W TeTepoTpO(dHBbIM THUN NMUTaHUsA, OpOXKEHHUE,



doTtocuHTE3, IbIXaHWE, OENKH, YTJACBOMABI, KHUPHI, HYKICHWHOBHIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hbpie UCKOTIaeMble, TOTUTUBRO.

TexHOMOTHsI: THINEBBIE TMPOMYKTHI, OCHOBBI PAIMOHAILHOTO TUTAHHUSA,
MOJOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX si/Iep. XUMUYECKUU 31eMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUUECKUE YPOBHU U
noypoBHHU. ATOMHbIE opOuTamu. Kinaccudukaiuss XUMUYECKUX JIEMEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM  OPOMTAJISAM.
DOneKTpOHHBIE KOHPUTYpaIIMK aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUHU, 3JIEKTPOHHBIE KOH(PUTYpallM HMOHOB.
DIIEKTPOOTPULIATEIBHOCTD.

[lepunonnueckuit 3akoH U Ileproanueckas cucremMa XUMUUYECKUX JIEMEHTOB
J.1. MenneneeBa. CBA3b NepUOIUYECKOrO 3akoHa U Ileproanyeckoil cuctembl
XMMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMUYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX M CIIOXHBIX BEHIECTB MO TIpynnmaM MW NOepuoiaM. 3HAYECHHUE
nepuoanueckoro 3akoHa /.M. Menneneesa.

XuUMHMYECKass CBS3b. BHAbl XMMMYECKOW CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajinyeckasi. MexaHu3Mbl 00pa30BaHUsSI KOBAJIGHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AKIENITOPHBIA. JHEPTUs U JIMHA CBS3U. [10IIpHOCTH, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJCHTHOW cBsA3U. KparHeie cBsaA3u. BogopoaHas CBs3b.
MexXMONEKYJIISIPHBIE B3aUMOICVCTBHSL.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHCHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHrie 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBaTeb, JMTaHIbl. 3HAYe€HHWE KOMIUICKCHBIX COEIMHCHUH.
[TonsiTHEe 0 KOOPIUHALIMOHHOW XUMUH.

BemectBa  MOJNEKYJIApPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHsix cucremax. MctunHbie pactBopsl. [IpencraBienue o
KOJUIOUTHBIX pacTBopax. CnocoObl BBIpKEHUS KOHIICHTPAIIMH PACTBOPOB:
MAaccoOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJSIpHAS KOHUEHTpanus. HaceieHnusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpuctammoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHUS OTIIEIbHBIX NIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukaius XuMUYECKIX peakluid B HEOPTaHMYECKON W OpraHudecKou
XUMHUU. 3aKOH COXPAHEHUSI MACChl BELIECTB; 3aKOH COXPAHEHUS U MpeBpallcHUs
SHEPTUU MPU XUMHYECKUX peakiusaX. TeriaoBbie 3QPEeKThl XUMUUECKUX PEaKIIUA.
TepMoXxuMUYECKHE YPABHEHUSI.

CKOpOCTh XUMHUYECKON peakinu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DaKTOPOB.
['omoreHHbI€ U reTeporeHHble peakunn. Katanus u Kkaraam3aTopsl.

OOpatumMbie U HEOOpaTHUMbIE peakInu. XuMUyeckoe paBHoBecue. Koncranra
XMMHUYECKOr0 paBHOBecHusl. DakTophl, BIMAIOIIME HA IOJO0KEHHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Ipunmun Jle [laTense.

Onextponutuyeckas gucconuanus. CuibHble W claOble DJIEKTPOJIUTHI.
Crenenp nuccoumanmu. Cpela BOJIHBIX PACTBOPOB: KHUCJIOTHAsl, HEUTpalbHasi,
mienovyHas. Bomopoansiii mokaszarens (pH) pactBopa. I'maponu3 coneit. Peakiuun
MOHHOT0 OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKUCIICHUS.
Oxkucnurens W BOCCTAHOBUTENB. [Iponecchl OKHUCIEHHUS W BOCCTAHOBJICHHS.
Baxneime OKHCIUTEIM M BOCCTAHOBHTENIHM. MeToa »IeKTpOHHOTO OalaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M HX MPEBpPAIICHUN:
pa3IOKEHHE TEPOKCHMIA BOJOPOJA B MPUCYTCTBUM KaTalM3aTtopa, MOJIENIH
KPUCTAUTMUECKUX PEMIETOK, MPOBECHUE PEaKIIUi HOHHOTO 0OMEHa, Onpe/eeHre
Cpelbl PacTBOPOB C IOMOIIBIO WHIWKATOPOB, W3YYCHHUE BIMSHHS Pa3JIUUHBIX
(GakTOpOoB Ha CKOPOCTh XUMHYECKOW PEAKIMU M TOJOKEHWE XHUMHYECKOTO
PaBHOBECHSI.

Heopranuuyeckast xummusi.

[Tomoxenne HemeraiwuioB B llepuoguueckol cucremMe XUMHYECKHUX
sanemeHToB J[.M. MenneneeBa u 0COOEHHOCTH CTpOeHUs WX aToMOB. Duznveckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpUMEpe KHUCIOPOJa, CEPHI,
docdopa u yriaepona).

Bonopon. ITlomydyenue, ¢gusndeckue M XMMHYECKUE CBOMCTBA: PEAKIUU C
METa/UIaMAd ¥ HEMETAJUIAMHU, BOCCTAHOBUTEIIbBHBIE CBOMCTBA. [ MIapuIbL.
TonIMBHBIE DJIEMEHTBHI.

["anorensl. HaxoxaeHue B mpupoje, CHOCOOBI MOJIydeHUs, (U3nuecKkue u
XMMHUYECKHE CBOMCTBA. ['anoreHoBogopoibl. BaxkHeimme Kuciopoacoaepkamme
COeIMHEHUsI rajoreHoB. JlabopaTopHble ¥ MPOMBIIIJIEHHBIE CIIOCOOBI MOTYUYEHUS
rajgoreHoB. [ [pumMeHeHne rajoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBIILUIEHHBIE CHOCOOBI MOTYYEHUS
KuCIopoaa. PU3NUecKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCJIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxzaeHnue B TpUpOAE, CIOCOObI MOMy4YeHUS, (U3HUECKUE WU
xumuyeckue cBoictBa. CepoBogopona, cyiabbuasl. Oxcupn cepsl(IV), okcun
cepri(VI). CepHucrtas u cepHasi KUCIOTHI U uX coiau. OCOOEHHOCTH CBOICTB
CEpHOU KUCIIOTHI. [IpruMeHeHune cepbl U €€ COSTMHEHUI.

A3zor. HaxoxneHue B TMpupoje, CHocoObl MONy4yeHUus, (U3NUYECKUe u
XUMHYECKUE CBOMCTBA. AMMHAK, HUTpUIbl. OKCHABI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHnenue azora
Y €ro COeTMHEHUI. A30THBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, CHocoObl MOMy4YeHUs, (Pu3nueckue u
xuMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciaora u e€ conu. [lpumenenune ¢ocdopa u ero coenunHeHuil. Pochopubie
ya00peHHUS.

VYrnepon, HaxoxJeHWE B HpUpojAe. AJUIOTPONHBIE  MOJIUPUKAIMIY.
duznyeckre M XHUMHYECKHME CBOMCTBA MPOCTBIX BEUIECTB, OOPAa30BaHHBIX
yraepoaoM. Okcupn yraepoaa(ll), okcun yraepona(IV), yronabHas kucinora u e
COJIU. AKTHBUPOBAHHBIA yTojb, amcopbuus. Dyrmiepensl, rpadeH, yriepoaHbie
HaHOTPYOKuU. [IpuMeHeHne MpocThIX BeUlecTB, 00pa30BaHHBIX YIJIEPOIOM, U €ro
COCTUHEHU.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, (GU3UUEeCKUe U
xumudeckue cpoiictBa. Oxcupn kpemuusi(IV), kpeMHHeBass KHCIIOTAa, CUJIMKATHI.
IIpuMeHeHne KpeMHuA U ero coeAnHeHuil. CTEKI0, €ro noiay4yeHue, BUAbl CTEKIIA.

[Tonmoxenne MetamwioB B [leppoandeckoil cUCTEME XMMHUUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX O000JOYEK aTOMOB MeTaioB. OOmiue
¢usnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CruiaBel METANIIOB.

DNEKTPOXUMHUUYCCKUN  psf  HampspkeHuid  MetamwioB.  OOmme  crmocoObl
NOJTy4EHUs METaJIJIOB: TUIPOMETAUTY Prus, MUPOMETAILTYPIus,
anekTpoMmetrasutyprusi. Ilonstue o koppo3un MmetamioB. CrnocoObl 3alMThl OT
KOPpO3UH.

OO6mast xapaktepuctuka MetauioB [A-rpymmer [lepuogmdeckoit cucTembl
XUMHUYECKUX dyieMeHToB. Harpuil u kammii: mnomydenue, ¢Qusnueckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCUHEHHUI.

O6mas xapakrepuctuka metaiioB I[A-rpynnsl [lepuoanueckoil cucTembl
XUMUYECKUX JJEeMEHTOB. Maruuii u KaublMil: moiydeHue, (U3MYECKue u
XUMUYECKUE CBOMICTBA, NPUMEHEHHE IIPOCTBIX BEIIECTB W HMX COEIMHEHHM.
XKécTtrocTb BOBI U CIOCOOBI €€ yCTpaHEHHUS.



AIOMHUHW: TTOy4YeHue, PU3ndecKkne u XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coeAuHeHuil. AmoTepHble CBOWCTBA OKCHAA H
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OO6masi xapakTepucTHKa MeETaUIoB MMo0ouyHbIX mnoarpynn  (b-rpymm)
[Teproauyeckoil CUCTEMbI XUMHUYECKUX AJIEMEHTOB.

du3znyecKue U XUMMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKkcuabl u
ruapokcuasl xpoMa(ll), xpoma(Ill) m xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u NpuMEHEHHE XpoMa.

@u3nuecKue W XMMHYECKHE CBOMCTBA MApraHla U €ro COEIWHEHUI.
Baxueitmue coegunenuss Mapranma(ll), wmapranua(IV), wmapranna(Vl) wu
mapranua(VII). Ilepmanranat kanus, €ero OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOMCTBA Kelle3a M €ro coeanHeHun. OKCHIBI,
rugpokcuanl u conu xene3a(ll) u xenesza(Ill). [TonydyeHue u npuMeHeHUe xKee3a
U €ro CILIABOB.

dusnyeckre 1 XUMHYECKHE CBOMCTBA MeIU U €€ coequHeHuu. [lonyuenue u
IIPUMEHEHUE MEIIU U €€ COSUHEHNN.

[{uHk: momyyeHue, (pU3MYECKHE M XUMHUYECKHME CBOWCTBa. AMQOTepHbIE
CBOMCTBA OKCHJIA U TUAPOKCUAA IUHKA, TUIPOKCOKOMIUIEKCH IMHKA. [[pumeHenne
[IUHKA U €r0 COeIUHEHUMH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M WX MpEeBpallCHUN:
u3ydyeHne oOpa3loB HEMETAJUIOB, TOpeHue cepbl, docdopa, kenesa, MarHus B
KUCJIOPOAE, HW3YYEHHE KOJUIEKUMH «MeTajulbl W CIUIaBbD», B3aMMOJIEWCTBUE
HIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIIOB C BOAOW (BO3MOXHO HMCIOIb30BAHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M Kejie3a C PacTBOpaMU KUCIOT U
HIeJI04Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTAHMYECKHE aHWOHBI, KATUOH BOJIOPOJIa
M KaTUOHBl METAJUIOB, B3aMMOJEHCTBUE THAPOKCUIOB AIOMUHUA M LHHKA C
pacTBOpaMM KHCIIOT M LIENOYEH, PEIICHNE SKCIIEPUMEHTANBHBIX 3aa4 10 TEMaM
«l"anorensr», «Cepa u e€ coeauHeHHs», «A30T U (hochop U UX COCTUHCHUSN,
«MeTabl TIaBHBIX MOATPYNI», «MeTauibl HOOOYHBIX MOATPYIIID.

XUMHUS U KM3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUUBOTO pa3BUTUA YenoBedyecTBa. [lonsTue
O HAay4yHbIX MeETOAax II0O3HAaHUS M METONOJOTHH HAy4YHOIO HCCIEIOBAHUS.
HayuHnble npuHIMIBI OpraHu3alid XUMUYECKOT0 TPOU3BOICTBA. [[poMBIIIeHHBIE
CIIOCOOBI MOTYUYEHUs BAKHEUIIINX BEIMICCTB (HAa MpUMEpE MPOU3BOJICTBA aMMHAKa,
CEepPHOW KHUCJIOTHI, MeTaHoJa). [IpoMBIlIICHHBIE CTIOCOOBI MOTYYEHUSI METAJJIOB U
CIUIAaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAlOLIEW Cpenbl M €ro MOCIEICTBUS.
Ponb xumuu B 06ecnie4eH SHEPreTHUEeCKO 0€30MacHOCTH.

XuMusi ® 340poBbe 4enoBeka. JlekapctBeHHwblie cpenctBa. I[lpaBuna
HCIIOJIb30BaHUA JIEKAPCTBEHHBIX MTpenapaToB. Poib XUMUU B pa3BUTUHA MEAUIUHEI.



XYMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIEe 100aBku. Ponb xumun B
oOecrieueHnu MUIIeBOM 0€30MacHOCTH.

Kocmernueckue u mapgromepusie cpenactBa. beiToBas xumus. [IpaBuia
0€30MacHOT0 HCMOJB30BAaHUSI MPEMapaToB OBITOBOM XWMHUU B TOBCEIHEBHOU
KU3HH.

XUMHSI B CTPOUTEIHCTBE: BAKHEWILIME CTPOUTEIbHBIE MaTepuaibl (IIEMEHT,
OCTOH).

XHUMHS B CEIIBCKOM XO03siicTBe. OpraHMYecKre U MHUHEpalbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHUalbl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuains! 1 31eKTpoHUKH. HanotexHonorum.

Pacuérneie 3amaun.

Pacuétel: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYAcCTBYIOLIMX B PEAKLIUU BEIIECTB,
macchl (00bEMa, KOJMMYECTBA BEIIECTBA) NPOAYKTOB pEaKLUH, €CIU OJHO U3
BEIIECTB MMEET MpHUMecH, Macchl (00BEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peaKkuuu, €CiId OJHO M3 BEIIECTB JAaHO B BUAE PACTBOpPA C ONPEACIEHHOU
MAacCCOBOM JIOJIEH PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJHM W MOJISIPHOMN
KOHIICHTPAllMM BEIIECTBA B pacTBOpPE, JOJHM BBIXOJAA IIPOAYKTAa pPEAKIHUH OT
TEOPETUYECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanust MeXOpeAMETHBIX  CBA3€d TMpU  U3YyYCHUM  oOmer u
HEOpPraHn4ecKko XuMuM B 11 kiacce OCyHIECTBISIETCS YEPE3 UCIOJIb30BAHUE KaK
OOINX €CTEeCTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSATHH, NPUHATHIX B OTAEJIbHBIX
PEeIMETAaX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHSTHS: SIBJICHUE, HAYYHBIA (aKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, KiacCUu(PUKalus, NMepUOIUIYHOCTh, HAOIIIOIECHUE,
M3MEPEHNE, IKCIIEPUMEHT, MOJENb, MOJIEIINPOBAHHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEWUTPOH, MOH, N30TOMBI, PAIHOAKTUBHOCTb, MOJIEKYJIA, YHEPTETUUECKNN YPOBEHb,
BEILIIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
(du3nyuecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buosnorus: kneTka, opraHusM, 3KocucTeMa, ouocdepa, MeTad0OIN3M, MaKpPO-
U MHUKPOJJIEMEHTHI, OCJIKH, KUPBI, YTIEBO/bI, HYKJIEHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U IMOTOK 3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
peCypChl.

TexHonorus: XUMUYECKasi MTPOMBIIIJIEHHOCTh, METAJUIYPIHsi, CTPOUTEIIbHBIE
MaTepuabl, CEJIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUILIEBAs MPOMBILIEHHOCTD,
(dapmaneBTUueCKas IPOMBILUIEHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHUX



npeuaparoB, IMPOU3BOJACTBO  KOHCTPYKIMOHHBIX MarcpuaioB, OJJICKTPOHHAA
IMPOMBINIJICHHOCTH, HAHOTCXHOJIOTHUH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O XUMHNHA
HA YTJIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIbTATBI

B CcOOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NpeAaMeTa «XHUMHUS» Ha YPOBHE CPEIIHETO
oOmiero oOpa3oBaHUsl BBIACJICHBI CIEAYIOUIME COCTABISIIONIME: OCO3HAHUE
OOyYalOMIMMUCA POCCUICKOW TPAKIAHCKONW HMACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOMPEICIICHUIO; HATMYNE MOTUBALUU K
0Oy4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYaromMXcsi PYKOBOACTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBWJIaMU W HOpPMaMu T[IOBEJICHUS, HaJIU4ue
MPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IEJIM U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInyHOCTHBIE PE3yibTaThl OCBOCHUS NpeaMeTa «XHUMHS» OTPAKAOT
c(hOPMHUPOBAHHOCTh OIbITa TO3HABATEIIBHOM M TPAKTUUYECKON JesATeIbHOCTH
oOydJaronmxcs B mpoIecce peainusaiui 00pa3oBaTeIbHOM JeITeTbHOCTH.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OITbITa TO3HABATEIIBHOM M TPAKTUYECKON JesTeIbHOCTH
o0yyarommxcsi B Mpoliecce pean3anur o0pa3oBaTEIbLHON JEATEIBHOCTH, B TOM
YHUCJIC B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYLMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXXEHHUS K 3aKOHY U ITPABOTMOPSIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W NpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTU IIPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1ay, BHITIOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AEATEIHHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUSA:

LIECHHOCTHOI'O OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEOUIO
OT€YECTBECHHON XMMUM;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M IMPAKTUYECKOTO
MPUJIOKEHUS XHWMHH, OCO3HAHHUSI TOTO, YTO JAHHbIE HAYKH €CThb PE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJCHUMN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



WHTEpeCca M MO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUHU U MOCIETYIOIEM
aHanu3e UHPOpPMALUU O MEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUSI, STUUECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U TOCTYNKH CBOUX TOBApHUILEH C
MO3UIIMNA HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHUS IMOCIEACTBHIMA
MOCTYTKOB;

4) popmupoBaHNs KYJbTYPbI 310POBbS:

MOHUMAaHUSI IEHHOCTEH 3I0pOBOrO0 U 0Oe30macHoro ooOpasza >KHU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwJI 0Oe30macHOro oOpallleHus C BELIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYJOBOM JAEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYaIIUSIX, YTPOXKAIOIINUX 3OPOBBIO U KU3HU JIFOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCTIUTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  Y4eOHO-MCCIIEAO0BATEIbCKOM
NeSTEIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUYECKOW W  JPYrux BUAaX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YydYacTHE B PEIICHUM MPAKTUYECKUX 3a]a4y
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOGECcCuil pa3IudyHoOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAaHUH 10 XUMUHY;

YBOXEHUS K TPyAYy, JIOJAM TPyJa U Pe3yJibTaTaM TPYIOBOU ACATEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHJUBHUAYAJIBHOM TpaeKTOpPUHU
oOpaszoBaHusi, Oyaymieil mnpodeccur U peaau3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, UHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) 3K0J10rMYEeCKOro0 BOCIIUTAHUS:

HKOJIOTHYECKH 1EeTIeCO00Pa3HOTO OTHOIIEHUS K TPHUPOAE KaK HCTOYHUKY
CYIIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAHUS TJI00ATBHOTO XapaKTepa JKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JIS
peLIEHNs BOIPOCOB PALMOHAIIBHOTO NPUPOAOTIOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN OKPYKaAOUIEH
MPUPOJHON Cpelie, YMEHUSI MPOTHO3UPOBATh HEOJArOMpHUSTHBIE HKOJOTHUYECKHUE
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUM U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOr0O 3KOJOTUYECKOTO MBIIIIEHHUS, SKOJIOTHUYECKON KYJIbTYPHI,
OTmbITa NEATEIIbHOCTH JKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIbHOM, KOMMYHUKATUBHOMW U COLIMAJIBHOM
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHUS AaKTUBHO MPOTUBOCTOSITH HACOJOTHUU
xemopoouu;

7) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HayKH ¥ OOIIECTBEHHOMN MPaKTUKY;

MOHUMAaHUsl CHeIMPUKA XUMHUM KaK HayKd, OCO3HaHus €€ poiu B
(GbopMHpPOBAHUN PAlMOHATBHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU IIEJIOCTHOTO
IPEICTaBlICHUs 00 OKpYKaloleM MHUpE Kak O €IUHCTBE MPHUPOJIBI U YelIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIEeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI,;

yOSXKIEHHOCTH B  0CO0OW 3HAYUMOCTH XUMHH JUISI  COBPEMEHHOMU
UUMBWIN3AaLUA: B €€ TyMaHUCTHYECKONM HAMNpPaBICHHOCTH W Ba)XHOM pOJH B
CO3JaHMU HOBOW 0a3bl MaTEepUATILHOM KyJIbTYpPbl, B PEHIEHUH TI00aJIbHBIX
npo0JieM yCTOMYMBOIO Pa3BUTHUs YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUYECKOM,
MUILIEBOM M IKOJIOTUUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIIEUECHUN
YCJIOBUM YCHEIIHOTO TPY/ia U HKOJOTHYECKH KOMMDOPTHON KU3HU KAXKJIOTO YJIeHA
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TIPaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCTOJB3YEMbIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH MCIOJIb30BATh
MoJTy4aeMbl€ 3HAHUS JIUIS aHAJu3a U OOBSICHEHUS SBJICHUM OKPYKAIOIIETO MUpPA U
MIPOUCXO/ISIININX B HEM U3MEHEHHM, YMEHHUSI JIeJIaTh 00OCHOBAHHBIC 3aKTIOYCHUS Ha
OCHOBE HAy4HBIX (AKTOB M UMEIOIMUXCSA JAaHHBIX C IO TOJTyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HCHHBIX CUTYaIUAX;

MHTEpeca K MMO3HAHUIO, UCCIIEI0OBATENIbCKOM IEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caMOoOOpa30BaHMIO, K AKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUW 1O XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyAa B pazNuyHbIX chepax nmpodeccruoHambHOM
NEATENBHOCTH.



METAIPEAMETHBIE PE3YJIBTATBI

MertamnpeamMeTHbIe pe3ysIbTaThl OCBOSHHUS MPOTPaMMbl IO XUMHH Ha YPOBHE
cpeaHero o0Imiero 00pa3oBaHus BKIIOYAIOT:

3HaYyuMble A1 (GOPMHUPOBAHHUA  MHUPOBO33PEHUS  OOydYaOUIUXCS
MEKIUCIUTUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAYYHbIE MOHATHS, OTpasKalolIne
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa H CHEHU(PUKY METOIOB TMO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHs, SBJICHHE,
npoliecc, CUcTeMa, Hay4HbId (pakT, IPUHINI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHKe, HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JAPYTHUE);

yHHUBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

pEryJsTUBHBIE), o0ecreunBaronme (dbopmHpoBaHue (GyHKIHOHATBHOU
TPaMOTHOCTH M COITMAIEHON KOMITETEHIIUN 00Yy4aroInXCs;
CIIOCOOHOCTh o0yyaronmxcs UCIOJIb30BATh OCBOCHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4YeOHBIC
JNEUCTBHUS B MO3HABATEIIBHOW U COIMAIIBHON MTPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMH.

Ilo3naBaTesbHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSA

1) 6a30BbIe JJOTHYECKHE IEHCTBUS:

CaMOCTOSITENNFHO ~ (OPMYyJNHUPOBaTh W aKTyalM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENCNATh 1EIU JeATeTLHOCTH, 3a7aBas TapamMeTpbl W KPUTEPUH UX
TOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMHU LIETISIMU;

WCITOJIB30BaTh TPU OCBOCHHWHM 3HAHWUU MPHUEMBI JIOTHYECKOTO MBIIUICHHUS:
BBIJICNIATh XapaKTepHbIE MPU3HAKWA TIOHSITHH W YCTaHABIMBATh WX B3aWMOCBSI3b,
WCIIOJIH30BaTh COOTBETCTBYIONINE TOHITHS N7l OOBSICHEHUS OT/IETbHBIX ()aKTOB U
SIBIICHU;

BBEIOMpPATh OCHOBAaHUS H KPUTEPHH I KIIacCCH(PUKAIMKA BEIICCTB U
XUMHUYECKUX PEaKIIUM;

yCTaHABJIMBATh TPUYUHHO-CIICICTBCHHBIE CBS3M MEXIY HM3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCYXIeHUs (MHIYKTUBHBIC, JIETyKTUBHBIE, IIO
aHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B PAcCMATPUBACMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

MPUMEHSTh B MPOIECCE MO3HAHMS HCIIONB3YEMbIE B XHMHUHN CHUMBOJUYECKUC
(3HAKOBBIC) MOJIEIIN, TPEOOPA30BEIBATH MOICIBHBIC MTPEACTABICHHS — XUMUYECKHMA
3HaK (CHMBOJI) D3JIEMEHTa, XUMHUYecKass (opmylia, YpaBHEHHE XHMHUYECKON



peakuuu — MpU PEIICeHWH Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUYECKUX 3a/ad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE IPEICTABICHUS Ul BBIABICHHS XapaKTEPHBIX
IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 0a30BbIe HCCIEA0BATEIbCKHUE IeliCTBUS:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O IO3HAHUS BELIECTB M XUMHUYECKHX
peaKLui;

dbopMyIMpoBaTh LIETN U 33a4U UCCIIEIOBAHUS, UCIIOJIb30BATh MTOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYIHMPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
HO3HAHMSI U OCHOBBI I (DOPMHUPOBAHMSI TMIIOTE3bI 110 MPOBEPKE MPaBUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS U MPOBEIACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOII0O/IaTh 32 XOJ0M
MpoIIECcCa, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIUpPOBATH
00001IEHHS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTh OMNbBIT YYEHHYECKOW HCCIEAOBATENbCKOM W IPOEKTHOU
NEATEIbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSTEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, IPUMEHEHUIO pa3JIMYHBIX
METOJI0B ITO3HAHHS.

3) pabora ¢ unopmanueii:

OPUEHTUPOBATbCS B PA3IUYHBIX HCTOYHHKAX HH(opManuu (Hay4dHO-
MOMyJIsIpHAasl JIUTEpaTypa XUMHUYECKOIO COJIEp)KaHMs, CIpaBOYHbIE IOCOOHS,
pecypcbl HTEpHETa), aHAM3UPOBaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
[PEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HENPOTUBOPEYUBOCTB;

(GbopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3JIUYHBIE METOJbI MPU MOUCKE U
orObope wuHpoOpMalMK, HEOOXOAMMOW Il BBINOJHEHUS Y4YEOHBIX 3aJay
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HH(GOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUN U Pa3JIUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  NpeICTaBICHUS
uH(popmaliuu (cxeMsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa mpu pabore ¢
XUMHUYECKON HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTeMaTUYECKHE) 3HAKW U CUMBOJIBI, (HOPMYJIbI, a00OpEeBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BATH 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HATTIATHOCTH.

KoMMmyHuKaTHBHBIE yHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS:



3aJ1aBaTh BONPOCHI MO CYLIECTBY OOCYKIAEMOU TEMBI B X0/1€ JUAJIOTa U/WIH
JMCKYCCHHU, BHICKA3bIBaTh UJIeH, (POPMYIUPOBATH CBOM MPEATIOKEHUS
OTHOCUTEJILHO BBINIOJIHEHUS IIPEAJIOKEHHOM 3a/1a4H;

BBICTYNIATh C IPE3CHTAUMEN pe3yJbTaTOB II03HABATEIBHON JESITEIBHOCTH,
IOJIyYEHHBIX CAMOCTOSATEIIBHO WA COBMECTHO CO CBEPCTHUKAMH IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIIEJOBAHUIO CBOMCTB
M3y4YaeMbIX BEUIECTB, Peaiu3allii Y4eOHOTO MPOeKTa, U (POPMYITUPOBATH BHIBOJIBI
[0 Pe3yJIbTaTaM IIPOBEAEHHBIX HCCIEAOBAHUM ITyTEM COIVIACOBAHMS IO3HULUNA B
X0J1e 00CyXkAeHHUs 1 0OMEHA MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHUBEpPCAJIbHBLIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBJISTH CBOIO [MO3HABATEIBHYIO
JESTeNbHOCTh, ONpeAensas e€ Iend W 3aJadd, KOHTPOJUPOBAaThH M IO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh MpEAjaraéMblid alroputM JACHCTBUN NpuU
BBIMOJJHEHUH YYE€OHBIX M MCCIEAOBATEIbCKUX 3a4ay, BbIOMpaTh Haubosee
¢h}exTuBHBIN Ccroco0 HMX penieHus ¢ y4ETOM TOJYyYEeHHUs] HOBBIX 3HAHUM O
BEIIECTBAX U XUMHUYECKUX PEAKITUSX;

OCYIIECTBJISATh CAMOKOHTPOJIb JEATEILHOCTH Ha OCHOBE CcaMoOaHaHM3a W
CaMOOIICHKH.

IHNPEJIMETHBIE PE3YJIbTATbBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEBI 10 XUMHUH Ha YTITyOJIEHHOM
YPOBHE Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUsS BKIIOYAOT CHENU(PUUICCKHE
JUIs yaeOHOTo mpeaMeTa « XUMHUs» Hay4dHbIE 3HAHUS, YMEHUS M CTIOCOOBI JCHCTBHIMA
110 OCBOCHHIO, MHTEPIIPETAIIMN M MPEOOPa30BaHUIO 3HAHWMN, BUABI JACITCIBHOCTH
10 TIOJYYCHHWIO HOBOTO 3HAHMS W MPUMEHEHHWIO 3HAHWW B PA3JIMYHBIX YUEOHBIX
CUTYaIHsIX, a TAKXKE B PEATbHBIX JKU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C XUMHEH. B
mporpaMme MO0 XHMHH TPEIMETHbIE pPe3yibTaThl MPEACTABICHBI IO ToJlaM
W3YUYCHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAUYEHMH OpPraHUYeCcKOu
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pPOJu B OOECHEeUEHUH YCTONYMBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEHICHUU MPOOJIEM IKOJIOTUYECKOM, IHEPTeTUUECKON U



MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEpPHAJIOB,
HOBBIX MCTOYHUKOB SHEPIuH, B oOecrneyeHUN palMOHAJIBHOTO
PUPOJIONIOIB30BaHUS, B (POPMUPOBAHWKM MHPOBO33PEHHUS W OOIICH KyJIbTYpbI
YeJoBeKa, a TaKKe OKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJIHOM CpEJIE;

BIAJCHUE  CHUCTEMOM  XWMWYECKMX  3HAaHHWA, KOTOpas  BKIIOYACT:
OCHOBOITOJIATAIOIINE TOHATHSI — XUMUYIECKUN JIEMEHT, aTOM, PO M AJICKTPOHHAS
obojouyka aroma, S-, p-, d-aToMHbIe OpOWUTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUS aToMa, TUOpuau3aIs aTOMHBIX OpOWTaned, HOH, MOJIeKYa,
BaJICHTHOCTb, JJICKTPOOTPUIIATEILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKAsT CBS3b,
MOJTb, MOJIIPHASI Macca, MOJIIPHBIH 00BEM, YTIIEPOIHBIN CKeNeT, (DYHKIIMOHATbHAS
Ipymma, paadKal, CTPYKTYpHbIE (GopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIC), M30MEpHUsS CTPYKTypHas W TPOCTPAHCTBEHHas (TreoMeTpudeckas,
ONTHYECKAs), H30MEpPhl, TOMOJOTHYECKHUH psJi, TOMOJOTH, YIJIEBOIOPOIBI,
KHUCJIOPOA- M a30TCOJEpKaIIe OpraHUYeCKUe COCIUHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHCHHS; TCOPUH, 3aKOHBI
(mepumonnueckuii 3akoH JI. M. MeHneneeBa, TeopHs CTPOCHHUS OPraHUYECKHUX
BemiecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpPEeBpaIlCHUsS OJHEPrud TMPH XUMHUYECKHUX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHW, MHPOBO33PCHUECKHE 3HAHMUS, JIKAITUE B OCHOBE
MMOHUMAHUS MPUIMHHOCTH U CHCTEMHOCTH XMMHUYECKUX SIBJICHHI; TIPEICTABICHUS
0 MEXaHM3MaX XUMHYECKUX peakIuid, TCPMOJMHAMUYECKHUX W KHHETHYCCKHUX
3aKOHOMEPHOCTSX MX IPOTEKAHMS, O B3aMMHOM BJIMSTHUM aTOMOB M T'PYIII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3dekTsl, opuentanTsl I u Il pona);
(aKTOJIOTMYECKHE CBEIICHHS O CBOWCTBAxX, COCTaBe, MOJYy4YEHUU U O€30macHOM
WCITOJTIb30BAaHUN BAKHEWIINX OPTaHWYECKUX BEIIESCTB B OBITY W MPAKTHUYCCKOU
NEATCIbBHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  IPUHIHUMNAX  XUMHYECKOTO
MIPOM3BOJICTBA (HA IPUMEPE IIPOM3BOJICTBA METaHOIIA, IEPEepadbOTKH HEDTH);

c(OpPMHPOBAHHOCTh YMCHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONIUE TOHITHS TPU
OIMCAaHUM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHU;

c(hOpMHUPOBAHHOCTH YMEHUM:

UCITOJI30BATh XUMUYECKYI0O CUMBOJIMKY JJISI COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEJIETHBIX) (POPMYII OpraHUuYeCKIX
BEILIECTB;

COCTaBJISITh YPAaBHEHUS XMUMHYECCKUX PEAKIMA W PACKPBIBATh WX CYITHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi  TMOCPEJACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajlaHCa »J3TUX pEakluid, peakuuid HOHHOTO OOMeHa MyTEM
COCTABJICHHSI VX TTOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI;



M3TOTaBIIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEUIECTB JIJIsl WIUTHOCTPALUU
UX XMMHUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMCHUI: yCTaHABIMBATh MPUHAJICKHOCTh N3YYCHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynmne COeAMHEHWHM, JaBaTb WM Ha3BaHUS 1O CHUCTEMAaTUYECKON
HomeHknatype (IUPAC) u nmpuBoauTh TpUBUAIbHBIE HA3BaHUS JI OTIEIbHBIX
IpeCTaBUTENIed OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TONYOJ, IIIHICPUH,
STUJICHTIUKOIb, (EHON, (OpMANBIACTH/I, aleTalbJIeTHI, aleTOH, MypaBbHUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJICMHOBASI, MAJIbMUTUHOBAS KUCIIOTHI,
TJIMIMH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, JTUBHUHWII, U30IMPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHe);

c(hOpPMUPOBAHHOCTh YMEHHUS OMNPENENATh BUJI XUMHYECKOM CBS3U B
OpPraHUYECKUX COCIUHEHMSIX (KOBAJICHTHasT W HWOHHAs CBSI3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

chOpPMHUPOBAHHOCTh, YMEHUSI TPUMEHATHh TOJIOKEHHUSI TEOPUU CTPOCHUS
oprannveckux BemiectB A. M. BytnepoBa juist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpMUPOBAHHOCTh ~ YMEHUW  XapakKTepu3oBaTb  COCTaB, CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOMCTBA THUIHYHBIX MPEJACTaBUTEICH pa3InYHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: aJIKAaHOB, I[UKJIOAJKAHOB, AJIKEHOB, aJIKa/IMEHOB,
AJKUHOB, apOMaTUYECKHX YIJIEBOAOPOAOB, CIHUPTOB, ajbJErU0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTHIX U CJIOXKHBIX (DUPOB, )KUPOB, HUTPOCOCAUHECHUN U
aMUHOB, AMHUHOKHCIIOT, O€JIKOB, YTJIEBOJOB (MOHO-, JAW- M TOJUCAXapUI0B),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBA3b  MEXKIAY HHMHU  YPaBHEHUSMH
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIU C UCIOIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUSI TMOJTBEPXKJaTh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOW CITIOCOOHOCTU OPTraHUYECKUX COCIMHEHUN OT
KPAaTHOCTH U TUIA KOBAJIEHTHOU CBS3U (G- U T-CBSA3M), B3aAUMHOIO BIIUSIHUS ATOMOB
Y TPYII aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUYHUKHU YTJIIEBOJOPOIHOTO
CeIpbsi  (He(Th, NPUPOAHBIA Ta3, Yyrojb), CHOCOOBI €ro mnepepaboTKu U
MPaKTUYECKOE MTPUMEHEHHE TIPOTyKTOB MEepepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/JaX TO3HAHUS — HAOIIOJACHUH, U3MEPEHUH, MOJCIUPOBAHUH, IKCIICPUMEHTE
(peanbHOM M MBICIIEHHOM) W YMEHUS IPUMEHSATH 3TH 3HAHUS,

chOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHbIE onepauuu
MBICIIUTETILHON JI€ITeIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHEe, 000OIleHHE,



CHUCTEMAaTHU3AIINIO, BBIABICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€U — JUISI U3YUYEHUS
CBOWCTB BEIIECTB U XUMUYECKHUX PEAKIIUI;

c(hOpPMHUPOBAHHOCTh YMCHHI: BBISBIISATH B3aMMOCBSI3h XUMHUYECKUX 3HAHHUH C
MOHATUSIMU U TIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JJIs
0oJiee OCO3HAHHOTO TOHUMAaHUSl CYIIHOCTH MAaTEpUaJBLHOTO €IMHCTBA MHpA,
UCIIOJIb30BaTh CHCTEMHBbIC 3HAHUS MO OPraHUYECKONM XUMHUU ISl OOBSICHEHHS U
IPOTHO3UPOBAHUS ABJICHUMN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOAY;

cOPMHPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYETBl 1O XHUMHYECKUM
dbopMmyamM U ypaBHEHHUSM XUMHUYECKUX PEAKIIUN C WCIIOIh30BAHUEM (PU3MUECKHUX
BEIMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XHUMUYECKOU
dbopMyJibl BElIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XHUMHUYECKUX AJIEMEHTOB,
MPOAYKTaM CrOpaHMsl, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMHA  DKOJOTUYECKOM  O€30MacHOCTH  TOCJIEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOM JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTKon
BEIIIECTB, UCMHOJIb30BATh MOJIYUYEHHbIC 3HAHUS JIJISl IPUHSTUS TPAMOTHBIX pPEIICHUN
po0JieM B CUTYyalUsX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN DJKCIEPUMEHT (MOJYyUYEHHE W U3YUYEHHUE CBOWCTB OPraHUYECKHX
BEILIECTB, KAYECTBEHHBbIE PpEAKIMUU YIIIEBOJOPOJOB pAa3IMYHBIX KIACCOB U
KHUCJIOPOACOICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTATbHBIX
3a/la4 MO0 PACMO3HABAHUIO OPTraHUYECKUX BEILECTB) C COOJIOJEHUEM MPaBUII
O6e3omacHOro oOpamieHusi ¢ BeHleCTBaMU H JIA0OPATOpPHBIM O00OPYIOBAHUEM,
dbopMyIMpoBaTh IIENIb UCCIENAOBAaHMS, TPENCTABIATH B pasnIuyHON Gdopme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUM:

COOJIIO/IaTh TPABHJIa IKOJIOTHYECKH I1€J1IeCO00Pa3HOTO TOBEACHHS B OBITY H
TPYIOBOU JEATEIIBHOCTH B IEJISX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MPUPOJHOMU CPEIIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JICHCTBHUSI Ha >XUBbIE OPraHU3MBI
ONPEAECTEHHBIX OPTaHUYECKUX BEIIECTB, HOHMMAs cMbIcl nokaszarens [1JIK;

aHAJM3UPOBATh 11EJE€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIIEHUS PUCK-TIONH3a;

c(OPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH II€JICHANIPABICHHBIM TMOUCK
XUMHAYECKON nH(pOpMaIIK B pa3IMYHBIX UCTOYHUKAX (HAy4yHas U yuyeOHO-Hay4Has
JIuTEpaTypa, CpeAcTBa MaccoBoM MHpopManuu, IHTEpHET U ipyrue), KpUTUYECKH
aHAIM3UPOBATh XMMHUYECKYI0 MH(OpMalIMIo, nepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C TIOCTABJIICHHON y4eOHOM 3aaueid.



11 KVIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OOImass W HeopraHuyeckas
XUMUSD» OTPAXkKakOT:

c(OpPMHPOBAHHOCTh TMPEJCTABICHUNA: O MaTepuaIbHOM E€IMHCTBE MHPA,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTHU SIBJIECHUWA NPUPOJbI, O MECT€ W 3HAYEHUU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 00ECIEYEHUH YCTOMYUBOTO
pa3BUTHUSI, B pEUIEHUU MPOOJIeM SKOJOTHMYECKOM, DHEPreTUYECKON M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUW MEAMIIMHBI, CO3JAHWH HOBBIX MAaTEpPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECIEYEHUM PAIMOHAIBHOTO MPHUPOAOIOIb30BaHUSA, B
GbopMHpPOBAaHMM MHPOBO33PEHHUS] U OOIIEH KyJbTypbl UEJIOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIECHHUSI K CBOEMY 3J0pPOBBIO M TPUPOIHOM

cpene;
BJIQJICHNC  CHCTEMOH  XUMHYECKMX  3HAHUH, KOTOpas  BKIIOYACT:
OCHOBOITOJIAraloIIue IOHATHS — XHMHYCCKHH 3JEMEHT, aToM, SIIpO aToma,

U30TOTIBI, IJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aTOMHBIE OpOUTAI, OCHOBHOE U
BO30OYKJIEHHOE COCTOSIHMSI aToMa, TUOpUAu3alis aTOMHBIX OpOuTaneil, WoH,
MOJIEKYyJia, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHHS,
XUMUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOpPOIHAs),
KpUCTAINIMYECKAs] PEIIETKA, XHUMHUYECKAas pEeaklus, pacTBOp, OSJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMALMS, CTENEeHb JUCCOLUALINH,
BOJIOPOJIHBIN TIOKa3aTeldb, OKHUCIUTENb, BOCCTAHOBUTEb, TEIIOBOM 3 dekT
XUMUYECKOUN peakIuu, CKOPOCTh XUMHUYECKON peaKkiii, XUMUUECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOPUS BJIEKTPOIUTHUYECKOW TUCCOLMAIMU, MEPUOANUYECCKUIA
3akoH JI.1. MenzaeneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAILEHUs] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBAa COCTaBa
BEILIECTB, 3aKOH JCHUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XUMUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUSA
NPUYUHHOCTA U CHCTEMHOCTH  XMMHYECKUX  SIBIICHUH;  COBPEMEHHbBIC
MPEJCTABICHUS] O CTPOCHHUM BEUIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJIMOJICKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peakiui, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTIX  MX
MPOTEKAHUSI, O XUMUYECKOM PAaBHOBECUH, PACTBOPAX U JHUCHEPCHBIX CUCTEMAX;
(akToIOTHYECKHE CBEICHHUSI O CBOMCTBAX, COCTaBe, IMOJYYECHUU U 0O€30MacHOM
WCIIOJIb30BAaHUN BAXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
NEATeIbHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIMIAX  XHUMHUYECKOTrO
MIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBAaTh UX B3aMMOCBS3b, HCMHOJIb30BATh COOTBETCTBYIOUIUE MOHATUS TPU
OTNMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPACHUN;



c(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XHUMHUYECKYIO CHUMBOJIUKY MJIs
coctaBieHuss (OpPMyJ BEIIECTB M  ypaBHEHUH  XUMHYECKHUX  PEaKIUH,
cuctematuyeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIIEIbHBIX
BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEACISATH BAIGHTHOCTh M CTEIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCJAMHEHUSX, BUJI XMMHUYECKON CBSI3M (KOBaJIEHTHAS,
MOHHAs, METAJUNIMYEeCKas, BOJOPOAHAs), THUI KPHUCTALUIMYECKON  PpEETKA
KOHKPETHOTO BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
BUJAa XUMHYECKOW CBSI3M W TUINA KPUCTAJUIMUECKON peméTky, OOMEHHBIH U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHUH:  KJIAacCU(PUIMPOBATH:  HEOPTaHHYECKHE
BEILIECTBA 110 UX COCTABY, XUMUYECKUE PEAKLIUHU 10 PA3TMYHBIM IIPU3HAKAM (YHUCITY
U COCTaBYy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEW OKHCIIEHUS JJEMEHTOB, OOpaTMMOCTH, YYacTUIO KaTajau3aTtopa U
JPYTHUE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH AJIA Kiaccu(puKanum
M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

Cc(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI MEPHUOJUUECKOrO 3aKoHa /.
W. MenneneeBa u JEeMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO QyHKIUY;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTepU30BaTh dJEKTPOHHOE CTPOEHUE
aTOMOB M HWOHOB XHUMHYECKHUX OJJIEMEHTOB NEPBOrO—YETBEPTOrO NEPUOMIOB
Ilepuomnueckort  cucremsl .M.  MengeneeBa,  HUCHOJB3Yys]  IOHSTHUS
«9HEPreTUYEeCKHEe YPOBHW», «IHEPreTUYECKUE MOLYPOBHM», «S-, p-, d-aTOMHBbIE
opOUTanM», «OCHOBHOE M BO30YKIEHHOE HIHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHYECKHX 3JEMEHTOB M HX
coeauHeHnd mno mnepuogaMm U rpynmnaMm llepmommueckon cucremsr J[. .
MeHnneneeBa, Bal€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHS
UX DJICKTPOHHBIX 000JIOYECK;

C(OPMUPOBAHHOCTh ~YMEHMH: XapakTepu3oBaTh (ONUCHIBaTh) OOIIME
XUMHAYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMHU C
NIOMOIIBIO YPABHEHHUI COOTBETCTBYIOIMX XUMUUECKUX PEAKLINN;

C(OPMUPOBAHHOCTh YMEHHUSI  PACKpbIBaTh CYIIHOCTb: OKHUCIUTEIHbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTaBIEHUS 3JIEKTPOHHOIrO OanaHca
ATUX peakUui; peakuuid HOHHOTrO oOMeHa IMyTEM COCTaBICHHUS UX MOJHBIX U
COKpAaIllIEHHBIX  MOHHBIX  yPaBHEHWH;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEpe r’MIpPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUA);



c(OPMUPOBAHHOCTh YMEHHS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIMM € Y4ETOM MX DHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS CKOPOCTH XHMMYECKOM pEaKIuu B 3aBUCUMOCTH OT pPa3JIMYHBIX
(akTOpOB, a TAaKKE XapaKTep CMEIEHUS XMMUUYECKOIO PaBHOBECHSI T10]] BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XWMHUYECKHE PEaKIIHH,
JeXallie B OCHOBE IPOMBIIUIEHHOIO MOJIYYEHHsS] CEpHOM KHUCIIOThI, aMMHaKa,
oOlIye HayyHble MPUHLMIBI XUMUYECKHUX MPOU3BOJCTB; LEJIECO00Pa3HOCTh
IPUMEHEHUSI HEOPTaHUYECKUX BEILECTB B IMPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUS COOTHOLIEHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BJIAJICHUSA CHUCTEMOM 3HAHMA O METOJAX HAYYHOIrO
MO3HAHUS SIBJICHUN NpPHUPOABI — HAOMIOACHUE, HW3MEPEHUE, MOJIETUPOBAHMUE,
AKCIIEPUMEHT (peasIbHbIM U MBICIEHHBIN ), UCTIONIb3YEMbIX B €CTECTBEHHBIX HAayKax,
YMEHUS PUMEHATh 3TU 3HAHUS ITPU SKCIIEPUMEHTAIILHOM HCCIIEA0BAHUM BEILIECTB
U g OOBSACHEHHS XUMHUYECKUX SIBICHHM, HMEIOIIMX MECTO B MPHUPOJE,
MPAKTUYECKON JAESATENbHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

Cc(pOPMUPOBAHHOCTh YMEHHMSI BBISBISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MOHATUSMUA M TPEICTABICHUAMH APYIMX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOTO TTOHMMaHUsI MaTepUaIbHOIO €MHCTBA MUDA,

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
HNOHATHUI «MaccoBasl J10JS BEIIECTBA B PACTBOPE» U «MOJSPHAsl KOHLIEHTPALU»;
Macchl BELIECTBA UM 00bEMA raza mo W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
I 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKLMM BELIECTB; TEIJIOBOTO 3(dekra
peakuyy; 3HaA4€HHs] BOJOPOAHOrO ITOKAa3aTesii PacTBOPOB KUCIOT U IIEJIOYEH C
M3BECTHOM CTEMEeHbIO JUCCOLMAlUU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOJIyKTa PEeaKlru, €CIM OAHO U3 HMCXOJHBIX BEIIECTB JIaHO B BUJE pacTBopa C
OTpeIeIEHHOM MacCOBOM J0Jiel pacCTBOPEHHOIO BEIIECTBA MU JaHO B M30BITKE
(umMeeT mpUMecH); JOJM BbIXOJAa MPOAYKTa pPEAKIUHU; OOBEMHBIX OTHOILIECHUN
ra3os;

c(OPMUPOBAHHOCTh YMEHUI: CaMOCTOSITENIbHO IUJIAHUPOBAaTh U MPOBOAMUTH
XUMUYECKUNA  DKCHEpUMEHT  (MpOBEACHHE  peakuuid  HOHHOro  oOMeHa,
NOJTBEPKIACHUE KAYECTBEHHOTO COCTaBa HEOPTraHWUYECKUX BEUIECTB, ONPEACIICHNUE
Cpelbl pacTBOPOB BEIIECTB C IOMOLIbID HWHIAMKATOPOB, HW3YUYEHUE BIUSHUSA
pa3auuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKkluu, pelIeHHe
SKCIIEPUMEHTAJBHBIX 3a7a4 1o Temam «Merawmey u  «Hemeramis») ¢
cOOJII0/IEHHEM TMPaBUJl O€30MacHOT0 OOpaIieHusl ¢ BEIECTBAMU U JIa0OpaTOPHBIM
o0opynoBaHueM, (GOpMyJIHpPOBaTh LEdb  HUCCIEIOBaHMs, MPEACTABIATH B
pa3nnuHoil opMe pe3ysbTaThl SKCIEPUMEHTA, aHATU3UPOBATH U OLEHUBATH UX
JOCTOBEPHOCT;



c(OpMUPOBAHHOCTh YMEHUI: COOMIOAATH MpaBuia MOJIb30BaHUS XUMUYECKOM
nocyod u J1abopaTOpHBIM 00OpPYJOBaHHEM, OOpalleHHsS C BELIECTBAMU B
COOTBETCTBUM C HMHCTPYKUUSMHU 110 BBIIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJOIMYECKU L€JIecOo00pa3HOro MOBEAEHUS B OBITY U TPYJOBOM
JEATEIBbHOCTH B LENSIX COXPAHEHUs CBOETO 3J0POBbS, OKPYKAOLIEH NPUPOAHOU
Cpelbl M JIOCTH)KEHHS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTH
TOKCHUYECKOI'0 JAEMCTBUSI Ha KMBBIE OPraHU3Mbl ONpPEAEIEHHBIX HEOPraHUYECKUX
BELIECTB, MOHUMAast cMbIci okazarens [1/1K;

c(OPMUPOBAHHOCTh YMEHHUN: OCYIIECTBIATH II€JICHANIPABICHHBI TMOUCK
XUMHUYECKON MH(POpMAMU B Pa3IMUHbIX UCTOYHUKAX (Hay4Has U y4eOHO-HAy4YHas
JuTEpaTypa, CpeacTBa MaccoBOM MH(popMalnu, IHTEpHET U Ipyrue), KpUTUYECKH
aHAJIM3UPOBATh XMMHUYECKYI0 HH(OpMaLMIo, nepepadaThiBaTh €€ U UCIOIb30BATh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoanuecTBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Koutpoabubie | IlpakTnyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypcsl
Pasnea 1. TeopeTrnueckne 0CHOBbI OPraHUY€CKOl XUMHUH
[Ipeamer oprannueckoid xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX coeMHEHn A. M 8 bubmmorexa [OK
' P P A - https://m.eds00.ru/d69df650
byrtneposa
Hroro no pazneny 8
Paznen 2. YrieBoaopoanbl
21 IIpenenpHbIE YIIIE€BOAOPOIBI — AJIKAHBI, 5 bu6nmoreka [IOK
) LUKJIOAJIKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yriieBoIOPO/IbI: aTKEHBI, 14 1 bubnmnoreka [IOK
' AIKAIUEHBI, aJIKUHBI https://m.edso0.ru/d69df650
bu6mmoteka [IOK
23 A 8
pOMaTHUYECKUE YTIIEBOAOPOIbI (APEHBI) hitps://m.cdsoo.ruw/d69df650
24 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubmuoreka [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
2.5 l'anorennpon3BoiHbIE YTIEBOAOPOAOB 4 1 bubmmorexa LIOK
' P g y AOPOA https://m.eds00.ru/d69df650
Hroro no pazneny 35
Paznen 3. Kuciiopoacoaep:xamme opraHudecKue coeIuHeHust
3.1 Cnuptsl. ®enon 11 1 bubmmorexa [IOK

https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650

KapOoHunbpHBIE COETUHEHHMS: AJIbICTUIBI U

bu6mmoreka [IOK
2 .K . 21
3 keToHbl. KapOoHOBBIE KUCIOTHI. ClI0KHbBIE hitps://m.cdsoo.ru/d69df650
a¢upsl. Kupbl
bub6mmoteka [IOK
33 h% 9
HICBOML https://m.eds00.rw/d69df650
Hroro no pazneny 41
Pa3nen 4. A3oTcoaepxaniue opraHnyeckue coeTHHeHust
bubnuorexa [JOK
4.1 A LA .b 12
MUHBL AMIHOKHCIOTHL et https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3zaea S. BeicokoMosieKy IsipHbIe COeAUHEHUSA
5.1 BbICOKOMOIEKYIISIPHBIE COSTMHEHUS 6 bubmmorexa [IOK
' P A https://m.edsoo.ru/d69df650
Hroro o paszuemny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KITACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uudpoBbIie
Ne i/ P KonrTpoabnsie | IIpakrunueckue (upp )
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTnyeckue 0CHOBbI XMMUM
Crtpoenue aroma. [lepuoanueckuii 3aKkoH
1.1 u Ileprnoaudeckast cucteMa XuMHUYECKUX 9 bubmorexa HOK
) PHOZ https://m.edsoo.ru/2dd57124
sneMenToB . 1. MenaeneeBa
12 Ctpoenue BemiecTBa. MHOrooOpasue 1 1 bubnuotexa [JOK
' BEIICCTB https://m.edsoo.ru/2dd57£24
bu6mmorteka [IOK
1.3 X 19 1 3
HMITICCKHE peaiiiii https://m.edsoo.ru/2dd5724
Hroro no pazneny 39
Pasnen 2. Heoprannyeckasi XuMus
bu6mmorexa [IOK
2.1 H 31 1 3
eMETAILIT https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
2.2 M 23 1 2
CTajIbt https://m.edsoo.ru/2dd57124
Hroro mo paznemny 54
Paznen 3. Xumus u )Ku3Hb
11 MeTo1bl TO3HAHUS B XUMHUU. XUMHS U 9 bubmuorexa [JOK
) JKU3Hb https://m.edsoo.ru/2dd57124
Uroro no pazneny 9



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

10 KJIACC
KosmnuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KourpoJsbnubie | IlpakTuyeckue
n/n Bcero U3y4eHusi | o00pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
IIpeamer u 3HaueHue
OpraHN4YeCKON XUMUH,
1 MPEACTABJICHHUE O 1 bubmmorexa [IOK
P https://m.edsoo.ru/3686e6f5
MHOT000pa3ny OPraHuIEeCKUX
COCIMHEHUI
DNEeKTPOHHOE CTPOEHKE aTOMa
Tyiepoia (OCHOBHOE U
2 ]}3]036p)KIlé£IHOC COCTOSIHHSI) 1 buGnnorexa LIOK
Y ' https://m.edsoo.ru/Oce6fd4c
BaneHTHbIE BO3MOXHOCTH
aToma yriiepoja
XuMUYecKas CBsI3b B
OpPTraHUYECKUX COCTUHEHUSX.
3 Mexanu3mbl 00pa3zoBaHUs 1 bubmorexa TIOK
. P https://m.edso0o.ru/8d39f5¢8
KOBaJICHTHOM CBS3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus ctpoeHust
4 0 erquTin coequHeHu A 1 bubnnorexa [IOK
P ' https://m.eds00.ru/9e595¢cb8
M. bytneposa
Buasl uzomepuu: cTpyktypHas,
5 IIPOCTPAHCTBEHHAS. 1 bu6mmoreka [IOK
OnekTpoHHbIE YPPEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



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

COEINMHEHUN

IIpencraBnenue o
KJIacCU(UKALIUU U

6 cUcTeMaTHJyecKas buGmmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEIICCTB

7 Knaccudukanus peakuuii B bubnnorexa [JOK
OPraHN4eCKON XUMHH https://m.edsoo.ru/ba5706aa

2 Cucremaru3anus 1 0000IIeHHE bubmuoreka [JOK
3HAaHUH 10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHUH PsijI,
oOuras popmyia,

9 HOMEHKJIaTypa v U30Mepusl, bubnnoreka [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ

10 dOu3nIeCKre 1 XUMHUICCKUE bu6nmmotexka [IOK
CBOICTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ankaHoB B

11 npupoje. CriocoOb! MoTydeHus brbnmorexa LIOK

https://m.edsoo.ru/259b0asSb
Y IPUMEHEHNE aJIKaHOB
[uknoankaHbl: oOIas
(dbopMya, HOMEHKIATypa U

b M30MepHsl, 0COOEHHOCTH bubmuorexa [LIOK
CTPOCHUS U XUMUYECKHUX https://m.edsoo.ru/156730d2
CBOMCTB, CIIOCOOBI MOJTYUYEHUS U
MIPUMEHEHHE

N bubmuoreka [JOK

13 Pemenue pacu€THbIX 3a1a4 Ha

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

orpeiesieHUEe MOJICKYJIIPHOM
(hOpMyJIBI OPraHuYECKOro
BEIIIECTBA [10 MACCOBBLIM JIOJISIM
aTOMOB 3JICMCHTOB, BXOOAIIUX
B ero cocraB. CucremMaru3anus
# 00001IeHIE 3HAHUI 110 TEME

AJKEHBI: TOMOJIOTUYECKUH PsIJI,
obmas hopmyna,
HOMEHKJIATYPa, JJICKTPOHHOE U

bubnnorexa [JOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouieKyl. CTpyKTypHasi ¥ Li1C-
TpaHC-U30MEpHs aJIKEHOB
dusznueckrue 1 XUMHUUECKHE
. bubmuoreka [JOK
15 cBOKcCTBa alIkeHOB. [IpaBuio
https://m.edsoo.ru/21069ced
MapkoBHHKOBA
16 CrnocoOsl moy4YeHus 1 bubnnorexa [IOK
IIPUMEHEHNE AJIKEHOB https://m.edsoo0.ru/665dc058
[IpakTuueckas padbota Ne 1 o
P " P bu6mmotexka I[IOK
17 teme "[lonyuenue sTriieHa U
. " https://m.edsoo.ru/0941eed8
W3y4YEHUE €r0 CBOMCTB
Pemenue pacu€THbIx 3a1a4 Ha
18 oTmpe/ielICHUE MOJIEKYISPHOM bubmuoreka [JOK
(bOopMyIIBI OPraHuYeCcKOTOo https://m.edsoo.ru/e9ea9921
BEILIECTBA
ATKaIUeHBI: COMPSIKEHHBIE,
W30JIMPOBAHHBIE,
but6mmoreka [JOK
19 KyMYJINPOBAHHBIE.

OCOo0EHHOCTH NEKTPOHHOTO
CTPOCHUS

https://m.edso00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
CONPSHKEHHBIX INEHOB https://m.edsoo.ru/e561253d

21 CriocoOsl MoJTy4eHus u bubmmoreka [JOK
[IPUMEHEHHUE AIKaIUECHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUH PSI,
obmmasa popmya,

22 HOMeHK(J?Iagyga, 3JIEKTPOHHOE U buGmmorexa HOK

https://m.edsoo.ru/68bbccde
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJI, PU3NICCKUE CBOMCTBA

23 XHUMHUYECKHE CBOWCTBA AJIKUHOB bubmmorexa LIOK

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

4 KauecTBeHHbIe peakiuu Ha bu6mmoteka LIOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da

’s CniocoObl moyueHust 1 bubnnoreka [IOK
NPUMEHEHUE AJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agay: pacyérsl o

26 YPaBHEHUIO XUMUYECKON brbmmorexa HOK

https://m.edsoo.ru/5db8e526
peakuuu

7 CucremaTu3aius u 06001eHIE
3HaHUI MO TeMe
ApEeHbI: TOMOJIOTUYECKUN PSII,
obmas popmyna,

)% HOMEHKJIATypa. DJIEKTPOHHOE U bubnuoreka [LIOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 OeH30I1a U TOJTyoa,
ux (pu3mdeckue CBOWCTBA

29 XUMHUYECKHE CBOWCTBA apEHOB: bubnmnoreka [IOK

pC€aKuuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
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XUMHUYECKUE CBOMCTBA apEHOB:

bu6mmoteka [IOK

30 PCAKIIH HPHCOCHMHEHIIA, https://m.edsoo.ru/a44alae4
OKMCJIEHHE TOMOJIOTOB OeH301a T '

31 Oco0EHHOCTH XUMHYECKHIX bubnnorexa [JOK
CBOWCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenne pacy€THbIX 3a1a4 Ha

0 onpe/IelICHUE MOJICKYIISIPHOM bubmmoreka [JOK
(hOopMyJIBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BEIIECTBA

3 Cnioco0bl moyueHus 1 bubnnoreka [IOK
MPUMEHEHUE apEHOB https://m.edsoo.ru/6£717d09
I'enernyeckas cBA3b MEXIY

34 Pa3IMYHBIMU KJIacCaMU
yIJIE€BOAOPOAOB
Pacuérel 1o ypaBHeHUIM
XUMHUYECKUX PEaKIIUi.

35
Cuctemaru3zanus u 06001IeHue
3HAHUM 110 TeMeE

16 [Ipuponnsiii ra3. [lonyTtHsle
He(TAHBIE ra3bl

37 KameHHBI#1 yroJib 1 IpOTyKThI bubnnorexa [IOK
€ro nepepadoTKu https://m.eds00.ru/69b3398b
Hedtb u ciocoOs1 eé

but6mmoreka [JOK

38 nepepabotku. [Ipumenenne hitps://m.edsoo.rw?2 1 9de78
MPOJLYKTOB MepepaboTKu He(TH T '
I'enetnueckas cBA3b MEXIY

39 pPa3IUYHBIMU KJIacCaMu

YTIIEBOIOPO/IOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
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["anoreHonpoU3BOAHBIC
YIJIEBOJIOPOIOB: IJIEKTPOHHOE

bub6mmoteka [IOK

40
CTPOEHHUE; PEAKIINU 3aMEICHUS https://m.edsoo.ru/82b4d759
rajoreHa
JeicTBue menoueit Ha
raJIOr€HIIPOU3BOJIHBIE.
41 BzanmoeiicTtBue
JUTajJ0reHaIKaHOB C MAaTHUEM U
IIUHKOM
Cucremarusanus 1 0000IIeHne
42 3HAaHUM I10 paz3jesn bubmorexa HOK
: pasaety https:/m.edsoo.ru/20e89£22
YrieBo1opoibl
143 KounTponbnas pabora o teme bubmmoreka [IOK
"VrieBogopoasr" https://m.eds00.1ru/95¢9¢298
[IpenenbHbIe OMHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKUH PsifI,
ob6mas ¢popMyJia, CTpOCHUE
44 MOJICK ?1) Ego}llwe I/Iﬂp bubmorexa HOK
Yo P, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kkiaccuukanys, pusndeckue
CBOMCTBA
XHUMHYECKHE CBONCTBA
45 NpeaeIbHBIX OJHOATOMHBIX bubmorexa HOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOsl Mmosty4eHus u
46 IpUMEHEHNE OJJHOATOMHBIX bubnmorexa LIOK
P https://m.eds00.ru/484100000000000
CIIUPTOB
47 [IpocTeie a¢pupsr: bubmuoteka [LIOK

HOMEHKJIaTypa ¥ U30MEpPHs,

https://m.edsoo.ru/c2c¢788b2



https://m.edsoo.ru/82b4d759
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https://m.edsoo.ru/df04c5cd
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0COOEHHOCTH (PU3UYECKUX U
XHUMHUYECKHX CBOMCTB

MHoroaToMHBIE CITUPTBI:
OTUJICHIJIMKOJIb U INTMOECPUH, UX

bubnnorexa [JOK

48
¢busnvecKkre 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoObI onyyeHus U

49 IIPUMEHEHNE MHOTOaTOMHBIX bubmmorexa LIOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOJI: CTPOEHUE MOJIEKYJIBI,
50 (du3nuecKkre CBOMCTBa bubmorexa [IOK
' https://m.eds0o.ru/2ce72618
Tokcuunoctsb (heHomna
bubnnorexa [JOK
51 XHAMHUYECKHE CBOWCTBA (PeHOIa
¢ https://m.edsoo.ru/037ca5{9

5 CniocoObl moyueHust 1 bubnnoreka [IOK
npUMeHeHue peHona https://m.edsoo.ru/c77ddf4c
ITpakTruueckas padora Ne 2.

53 Pemrenune sxcnepruMeHTaIbHBIX bubnnoreka [IOK
3ama4 no teme "CoupTsl U https://m.edsoo.ru/fd0ced09
¢denomnsr"

54 CucremaTu3aius u 06001eHIE bubmmoreka [JOK
3HaHUM MO TEME https://m.edsoo.ru/1810cb9b
ATnpaeruipl M KETOHBI:

ANIEKTPOHHOE CTPOEHUE

55 KapOOHUJIHLHON TPYIIIbI; bubmuorexa [LIOK

TOMOJIOTHUYECKHUE PSABI, 001Iast https://m.edsoo.ru/b139beaa

dbopmyna, uzomepus u
HOMEHKJIaTypa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
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https://m.edsoo.ru/c77ddf4c
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AnbIeruasl 1 KETOHEL:

56 (u3nveckre CBOMCTBA; peaKkuu bubnmorexa LIOK
> peartl https://m.edsoo.ru/c887425¢
MIPUCOCANHECHHUS
Peakuu oxucnenus u
bu6mmoteka [IOK
57 Ka4eCTBEHHbBIEC pEaKIINU
https://m.edsoo.ru/a393baa9
aJbJICTUIOB U KETOHOB
58 CriocoOsbI MOTy4eHUS bubmmoreka [JOK
aJIbETUI0B U KETOHOB https://m.edso0.ru/520d1¢c51
OaHOOCHOBHBIE NPE/IEIIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubnuorexa [LIOK
0COOEHHOCTH CTPOCHUS MX https://m.edsoo.ru/fecOb113
MOJIEKYJ
H3omMepust 1 HOMEHKIaTypa
P P bubnuorexa [JOK
60 KapOOHOBBIX KUCIIOT, UX
. https://m.edsoo.ru/700cc87b
¢bu3nveckre CBONCTBA
XUMHYECKUE CBOMCTBA
61 apeaeabHbIX OJHOOCHOBHBIX bubnnorexa [IOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
Oco0eHHOCTH CBOWCTB
€ MYypaBbUHOMN KUCJIOTHI. bubmuorexa [LIOK
MHoroo0pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0eHHOCTH CBOMCTB:
HETpeAeNbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
bu6nunotexa [IOK
63 JTMKapOOHOBBIX,

TI/II[pOKCI/IKap6OHOBBIX KHUCJIOT.

[IpencraBuTenyu BHICIIMX
KapOOHOBBIX KHUCIOT

https://m.edsoo.ru/83a08773
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IlonsTue o IMPOU3BOJHBIX

bub6mmoteka [IOK

o4 KapOOHOBBIX KHUCIOT https://m.edsoo.ru/0d162d9d
CriocoOsl MoJTy4eHus u

65 pUMEHEHHE KapOOHOBBIX bubmmorexa [IOK
o https://m.edso00.ru/7c065¢9d
CrnoxHbIe dPHpPHL:

66 TOMOJIOTHUYECKUU PsifI, 00IIIast bubmmoreka [JOK
dhopmyna, n3oMepus u https://m.edsoo.ru/adftfe6d
HOMEHKJIaTypa

7 DOU3nYECKre U XUMUIECKHUE bubnuoreka [JOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHeIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOMN

68 peakiuu, Ha OnpeieieHre
MOJIEKYJISIPHON (OPMYIIBI
OpPraHUYECKOTO BEIIECTBA
[IpakTnueckas padora Ne 3.

69 Perenne skcnepuMeHTaIbHBIX bubanorexa [IOK
3anad o reme "KapOoHOBBIE https://m.edsoo0.ru/486671fb
kucnoThl. CroxHbIe dhupbr”

XKupsl: crpoenue, puznyeckue
70 Y XMMHYECKHE CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/al9c5b98
(ruapomnus)
Oco0eHHOCTH CBONCTB KUPOB,

- coJiep KalInX OCTaTKH bubnmnoreka [IOK
HETIPEIEIIbHBIX KUPHBIX https://m.edsoo0.ru/b0331922
KucaoT. JKupsl B mpupoze

72 Mpbl1a KaK COJIM BBICIIIMX bubmorexa HOK

https://m.edso0.ru/3¢566565
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KapOOHOBBIX KHCIIOT, UX
morolee aeictrue. IlonsaTue o
CUHTCTHUYCCKUX MOIIIINX
cpenctBax (CMC)

['eneTnueckas cBsi3b
YIJIEBOJIOPOIOB

bub6mmoteka [IOK

73 KHCJIOPOACOAEpIKAIIUX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuérsl o ypaBHeHUAM
XUMUYECKUX PEAKIUN

75 CucremaTu3aius u 0000meHue bubmmoreka [JOK
3HaHUH MO TeMe https://m.edsoo.ru/f8eaf2eb
OOm1ast XapaKTepUCTHKA

76 YTJIEBOIOB U KJlaccuukanus bubnuorexa [LIOK
yIJ1€BOAOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
roJiucaxapu/ipbl)

Momnocaxapusl: puzndeckue
77 CBOMCTBA I/IpHaHXO)IZIJ)leHI/Ie B bubmorexa LIOK
https://m.edsoo.ru/b4bdda2d
IpUpoAe
IIpuMeHeHue K03kl €€
73 SHANCHHC B bubnuoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEIESITSIIbHOCTH OpraHu3Ma
Hucaxapupl: caxaposa,

79 MaJIbT03a U JIAaKTO03a. but6mmoreka [JOK
Haxoxnenue B npupoae u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE JUCaXapuIoB

20 [Tonucaxapuabl: CTpoeHHE bu6muoreka [IOK

MaKpOMOJIeKYJI, PU3NUECKUe U

https://m.edsoo.ru/72a04508
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XHUMHUYCCKUC CBOfICTBa,
IIPUMCHCHUC

ITonsatue 06 HNCKYCCTBCHHBIX

bubnuorexa [IOK

81
BOJIOKHAX https://m.eds00.1u/6216e766
Pemenne pacyeTHbIX 3a1a4 Ha
%) onpeJielIeHUE 10U BbIX0OAa bubmmoreka [IOK
MPOJIYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3MOKHOTO
23 Cucremaru3anus 1 0000IIeHHE bubmuoreka [JOK
3HaHUU 1O pa3zeny https://m.edsoo.ru/08d4364c
KontponbHas pabora 1o reme
84 "Kucnopoacoaepxarye bubmorexa HOK
poAcofepaaie https://m.edso0.ru/42¢6678e
OpPraHUYECKUE COCTUHEHUS
AMUHBI: KJTaccupuKaims,
CTpOEHHE MOJIEKYII, 0011as
85 dbopMmyna, uzomepus bubmorexa HOK
PMYy-1a, PHA, https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa 1 (pu3nuecKue
CBOMCTBA
XUMHYECKUE CBONCTBA bu6mmotexa I[IOK
86
anudaTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHWJIMH: CTPOEHUE aHUJINHA,
bu6nmmorexka [IOK
87 0COOEHHOCTH XUMHYECKUX
. https://m.edsoo.ru/39cd21f1
CBOWCTB aHUJIMHA
CriocoOblI nosryueHus u
88 MpUMEHEHHE au(paTHIECKIX bubmorexa [OK
https://m.edsoo.ru/eal 38763
aMUHOB
29 AMUHOKHUCJIOTBI: HOMEHKJIATypa bubnuoteka [IOK

U u30Mepus, GU3nIecKre

https://m.edsoo.ru/d1773e80
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cBoiicTBa. OTOenbHbIE
MPEACTAaBUTENH 0-aMUHOKHUCIIOT

XUMHYECKHAE CBOMCTBA
aAMHMHOKHCJIOT, UX

90 OHOJIOTHYECKOE 3HAUYECHHE bubmmorexa [IOK
https://m.edsoo.ru/77df705a
aMuHOKHUCIOT. CHHTE3 U
TUAPOJIU3 TETTUIOB
91 benku xak npupoaHbie bubmmoreka [JOK
MIOJIMMEPBI; CTPYKTYPBI OEJIKOB https://m.eds00.ru/429¢9899
bubnnorexa [JOK
92 XUMHUYECKHE CBOMCTBA OEIIKOB
https://m.edso00.ru/6237306d
A3zoTconepkaniue
TeTePOLIMKINYECKIE
93 coenuaenus. HykienHoBrle Bubmorexa IIOK
g Y https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosorudeckas poib
[IpakTuueckas padora Ne 4.
Pemrenue sxcnepuMeHTaIBHBIX
94 3a7a4 1o TeMe bubmmorexa [OK
" e https://m.edsoo.ru/8e3c02d1
A3zoTcoaepkaiue
OpraHUYEeCKUe CoeTuHEHUS "
[IpakTuueckas padora Ne 5.
95 Pemenue skcnepuMeHTATbHBIX bubnnoreka [IOK
3aza4 o reMe "PacriozHaBanue https://m.edsoo.ru/bde3{df6
OpPraHMYECKUX COEINHEHUN"
KonTponbHas paborta no teme
96 " AzoTcoaepIKalme bubmmorexa [IOK
P " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCTUHEHUS
97 OCHOBHBIE TTOHATUS] XUMHH bubnuoteka [IOK
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BBICOKOMOJICKYJISIPHBIX
COCIMHEHUN U METOIbBI UX
CHUHTE3a —II0JIMMEpHU3aus 1
MOJUKOHACHCAITHS

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

IImactmaccel. YTwinsanus u

bub6mmoteka [IOK

78 nepepadoTKa MIacTHKa 1 https://m.eds00.ru/82242¢0f
DnacToOMEpbl: HATYpaJIbHBIN

99 CI/IHTCTI/I‘I:CKI/Ie K;,}EIYKI/I. 1 bubmmorexa [IOK

https://m.edsoo.ru/246103ec
Pe3unna
BousiokHa: HarypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bu6mmoteka [LIOK
cu"Terndeckue. [lonumepsr https://m.edso0o.1ru/5963a601
CHEIHaTbHOTO Ha3HAYCHUS
[IpaxTuueckas padora Ne 6.

101 Pemenue skcriepuMeHTaIbHBIX 1 bu6mmoteka [LIOK
3a1a4 o reMme "Pacnio3HaBanue https://m.edsoo.ru/3acbd77a
IJ1acTMacc ¥ BOJIOKOH"

O06001eHre U cucreMaTu3alus

102 M3Y4YEHHOI0 MaTepuaa 1o Teme | bubmuorexa [LIOK
"BBICOKOMOJIEKYIISIpHBIE https://m.edsoo.ru/6a22ble8
coequHeHus"

OBLIEE KOJIMYECTBO YACOB IIO 102

I[TPOTPAMME
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11 KIIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne Hara undposBbie
Tema ypoka Koutposbhblie | IIpakTnyeckue
n/n Bcero U3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
| AtoMm. CocTaB aTOMHBIX sIEP. | bubnmoreka [JOK
Xumudeckuid aneMeHT. M30TorbI https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI0UeK | bubnunoreka [IOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Kinaccudukammst XuMudecKux 1 bu6mmoteka [IOK
3JIEMEHTOB (S-, p-, d-, f-371eMeHTHI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 3neKTpoHOB 1O | bubnuoreka [IOK
ATOMHBIM OpOUTATISIM https://m.edsoo.ru/f5f750fe
DIIEKTPOHHBIE KOH(DUTypallui aTOMOB
5 BJICMeIl-:I)TOB B OCHOI(BbHOI\}/I]I;I 1 bubmmorexa [IOK
. https://m.edsoo.ru/8149e846
BO30Y>KIEHHOM COCTOSIHUU
6 OJeKTpOHHBIE KOH(UTYPALIUH HOHOB. | bubnnorexa [HOK
DNEKTPOOTPULIATEIHEHOCTh https://m.edsoo.ru/a0764b24
Ileproanueckuii 3aK0H U
[Tepuoandeckasi cucreMa XUMHUYECKUX
7 anemenToB /I. 1. Menpeneera, CBsI3b C 1 bubmorexa HOK
N \,H ’ https://m.edsoo.ru/16957¢01
COBPEMEHHOI TeOopuel CTpOeHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
2 XUMHUYECKHX JIEMEHTOB U 00pa3yeMBbIX | bubmuoteka [JOK

VMU MIPOCTBHIX U CIIOKHBIX BELIECTB IO
rpyIIIaM U epruojam

https://m.edso0.ru/f8468927
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CucreMarusanys ¥ 0000IIeHNE 3HAHUN

bu6mmoreka [IOK

nn

pacTBOpEHHOTO BellecTBa', ""MossipHas
KOHIIEHTpanus"

? 0 TEME https://m.edsoo.ru/8fad2942
Bunnr xumMuueckoii cBsi3u. MexaHu3Mbl

10 00pa30oBaHMs KOBAJIEHTHOM CBSI3U. bubnmoreka [JOK
Bonoponnas cB3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyISIpHbIE B3aUMOCHCTBUS
BaneHTHOCTD U BaJ€HTHBIE

1 BO3MOKHOCTH aTOMOB. CBS13b bubnuorexa [JOK
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOECHUEM

12 IIpencraBieHus 0 KOMILIEKCHBIX bu6mmoteka [IOK
COEIMHEHMSX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66b12a
BemectBa MOJEKYISPHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHUA. THIIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 IIpencraBnenre 0 KOIOUIHBIX bubmnorexa [IOK

https://m.edsoo.ru/da2c¢70e4

pacTBopax
HcTtruHHBIE pacTBOPBI: HACBILIEHHBIE U

15 HEHACBIIICHHbIE, PACTBOPUMOCTD. bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucrammornaparst

16 Crioco0ObI BBIpaXe€HUsI KOHIIEHTPAIIHI bubnuotexa [JOK
pacTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ ncmoap30BaHUEM

17 IMOHSITHUH "MaccoBas HOIA Bbu6nmuoreka [IOK

https://m.edsoo.ru/785e0ab4
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18 Knaccudukanus 1 HoMeHKIIaTypa bu6mmoreka [IOK
HEOPTraHWYECKHX BENIECTB https://m.edsoo.ru/bf9e108d

19 CucrtemaTu3zanus ¥ 0000IICHUE 3HAHUI bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtponbHas pabora mo Temam
"Crpoenue aroma. [lepuoanueckuit

20 3akoH u [leproanueckas cuctema Bu6muoreka [JOK
XUMHUYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/70a60aad
Mengeneena", "CtpoeHue BelecTa.
MHoroo6pa3ue BerecTs"
Kiaccudukanust XaMU9IecKiX peakinii
B HEOPraHUYECKON U OpraHuYeCKON

71 XUMUHU. 3aKOH COXPaHEHUsI MacChl bubnuorexa [JOK
BEIIECTB; 3aKOH COXPaHECHUS U https://m.edsoo.ru/6335cdd2
MPEBPAILICHUS] SHEPTUU TIPU
XUMUYECKHUX PEAKIIHIX
TemoBbie 3P HEKTH XUMHUUECKUX

22 peakuuii. Tepmoxumuyeckue bubnmorexa LOK

https://m.edsoo.ru/d1db86da

YpaBHEHUS
Breruucnenus mo ypaBHEeHUSIM

23 XUMUYECKHUX PEAKLIUN U bubmmorexa OK

https://m.edso0o.ru/87b13954

TEPMOXUMHYECKUM YPAaBHEHUSAM
CKOpOCTh XMMHYECKON peakiinu, eé

24 3aBUCUMOCTH OT Pa3IUYHBIX (DAKTOPOB.
Karanu3 u xaranuzatopsl

25 ['omorenHble ¥ reTeporeHHbIE peakluu

2% [TpakTrueckas padora Ne 1 o Teme bubnnorexa [HOK

"BnusiHue pa3ianyHbIX (PaKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOpPOCTh XUMHUYECKOH peakiuu"

7 OOpaTuMbie 1 HEOOPATUMBIEC PEAKIIHH. bubnmoreka [JOK
XUMHUYECKOE PABHOBECHUE https://m.edsoo.ru/3095219b
[IpakTuueckas padora Ne 2 o Teme

28 "Bausiaue pa3nnyHbIX (HaKTOpOB Ha Bubmmorexa LIOK

P P " https://m.edsoo.ru/3bf34e17
MOJIO’KEHNE XUMUYECKOT'O PABHOBECHS
DNEKTPOIUTHYECKAS IUCCOLIUAIIHSL.
29 CHITbHBIC | CITA0BIC AJICKTPOIUTHI bubmmorexa [OK
POJHTHL https://m.edso0.ru/5f766bdf
Cremnenp AuCCOIUAIINH
Honnoe mpoussenenue Boasl. Cpena
30 BOJHBIX ECTBO §B BOHOHOHHBI;)ﬁH bubnnorexa LIOK
P PO®. P https://m.eds00.ru/3966ca89
nokasatenb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIIKE B PACTBOPAX bubmmorexa [OK
P He B pacteop https://m.edso0.ru/09d5a9bd
AJIEKTPOJIUTOB
[TpakTuyeckas padota Ne 3 o teme
Y bu6mmoreka [IOK
32 XUMHYECKUE PEAKIMU B PaCTBOPAX
" https://m.edsoo.ru/2e3daeb0
AEKTPOJIUTOB
OKHCITUTENEHO-BOCCTAHOBUTENLHBIC

33 eaKuuu. BaxxHenme OKUCIUTENU U bubmmorexa HOK
PCaKIH. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIIH

34 MeTo/1 31eKTPOHHOTO (3JIEKTOHHO- bubnuoreka [IOK
MOHHOT0) OanaHca https://m.edsoo.ru/fb691387

35 DIIEKTPOIN3 paCTBOPOB U PACILIABOB bubnmnoreka [JOK
BEILIECTB https://m.edsoo.ru/93tb97d2

36 Peuienue 3a1au pa3nuyHbIX TUIIOB bubmmorexa [IOK

atp https://m.edsoo.ru/5a859d16
37 Pemenue 3a1a4 pa3inyHbIX TUTIOB bubnuoteka [JOK
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https://m.edsoo.ru/5afa265d

CucreMmaru3anus u 0000IIeHUE 3HAHUI bubnuoreka [IOK

38 n n
1o TeMe "XUMUYECKUE peakinu https://m.edsoo.ru/c161eb85

19 KonTponbnas pabota o teme bubnmoreka [JOK
"Xumunyeckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIIOB B
[Tepuoanueckoil cucTeMe XUMUUYECKHUX

40 anemenTtoB J[. . Menneneena u bubmmorexa [IOK

T https://m.edsoo.ru/8ca2dcad
OCOOEHHOCTH CTPOCHHUS UX aTOMOB.
®dusnyecKue CBOMCTBAa HEMETAIOB
AJI0TpONHS HEMETAJUIOB (Ha IpUMEpE
41 KHCJIO pOIIa cepsl, hocdo (a " . bubamorexa HOK
oA, Cephl, p https://m.edsoo.ru/ef92¢91c
yraepoaa)

0 Bonopon: monydenne, pusndeckue u bubnunoreka [IOK
XUMHYECKHUE CBOMCTBA. [ 'uapu bl https://m.edsoo.ru/0aa8{613
lanorensl: HaxoX/I€HNE B IPUPOJIE,

43 CHOCOOBI MOTyYSHHUS (pnanlécﬁne u brbmorexa [OK

Y . https://m.edsoo.ru/4e223795
XHMHYECKHUE CBOMCTBA
l'anorenoBomopobl. Baxkuenime
44 KHCIIOPOJICO ep)Ka 1€ COCTUHEHUS bubmmorexa [IOK
POICOAICpKalll A https://m.edsoo0.ru/6b3255e6
rajioreHoB
JlabopaTopHbIe U TPOMBIIILICHHBIE

45 CIOCOOBI TOTYyUYEHUS TaJOTEHOB. bu6nmnoreka [IOK
IIpuMeHeHne raJloreHoB U UX https://m.edsoo.ru/6971aca4
COETMHEHUI
[Ipaktrueckas padora Ne 4. Pemenue

P P bu6mmorexa [IOK

46 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME

"T"ajorensr"

https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopatopHsie u
MPOMBIIIJICHHBIE CIIOCOOBI MTOTYYCHHS,

bu6mmoreka [IOK

47 .
bu3HYecKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [Ipumenenue kucnopoja u 030Ha

bu6mmoreka [IOK
48 Oxkc €pOKC
1T H TICPORCHIIbE https://m.edsoo.ru/5¢8816a0
49 Pemienue 3aga4 pa3IndHBIX THIIOB bubmmorexa [IOK
Aap https://m.edsoo.ru/2b6d8bdb
Cepa: HaxOKIE€HHUE B IPUPOJIE,
50 CH(I;)0061)I HOJTy4EHUs (1)I:/ISII)/IIIGCKI/IG u Bubmmorexa LIOK
Y L https://m.edsoo.ru/46afae16
XUMHUYECKHE CBOMCTBA
bubmuorexa [JOK
51 CepoBoopo/, CyIbbhHIbI
POBOAOPOA, CyITbhHL https://m.edso0o.ru/7¢875999
Kucnopojcoaepxaiiue coeIuHEHUS
P P . . bubmuorexa [JOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[TpakTtuyeckas padbota Ne 5. Perenue

53 SKCIICPUMEHTAIIBHBIX 33124 110 TEME bubmmorexa [IOK

" p . ')'1 https://m.edsoo.ru/0afb05e4
Cepa u e€ coefMHEHUS
A30T: HaX0X/I€HHE B IPUPOJIE,

54 CIIOCOOBI MONTy4eHUs, PU3NIECKHE U bubnuotexa [JOK
XHMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPU/JIBI
Kucnopoacoaeprkamiye coeInHEHUS

55 azoTa 18006CH141130CTI/I CBOMCTB a30THOMU bromorexa [OK

’ https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IprumeHeHue a30Ta U €ro COeIMHEHUIM. bu6mmorexa [IOK

A30THBIE yA0OpEHHS

https://m.eds00.ru/129£5059
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docdop: HaxXOKICHNE B IPUPOJIE,
CHOCOOBI MOTy4eHUs], PU3UIECKUE U

bu6mmoreka [IOK

57
XUMHUYECKHe cBoicTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
dochun
Oxcunpl dpochopa,

58 q)ocq)f) c(cl)) e(bmg ne kuciothbl. Conu bubmorexa HOK

p 'If prRatl ’ https://m.edsoo.ru/c7a2d429
(dhochopHON KHCIIOTHI

59 [Tpumenenue docdopa u ero bubnuorexa [JOK
coenuHeHuil. DocopHbie yI00peHus https://m.edsoo.ru/a218070a
[IpaxTuyeckas padora Ne 6. Pemenune

bu6mmoteka [IOK

60 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe

" " https://m.edsoo.ru/8175ac3f
A3zot u dpocdop 1 X CoeTUHECHUS
VYriepoa: HaXOXACHUE B IPUPOJIE,

61 AJUIOTPOITHBIC MOAM(UKALINH; bubmuorexa [JOK
¢u3nUeckre 1 XMMUYECKHEe CBOMCTBA, https://m.edsoo.ru/1eb19f9¢
IpUMEHEHHE
Oxcup yriaepoga(1l), oxcn

62 TJie Ié)ya(l\lfj) : r(on)LHaﬂ KII/[ICJ'IOTa ueé bubmmorexa [IOK
M Y https://m.edsoo.ru/dbas58adf
COJ1

63 Pemenue 3axad pa3iMyHbIX TUIIOB bubmmorexa [IOK

adp https://m.eds00.ru/6029b609
KpeMHuii: HaxoxAeHNe B IPUPOJIE,
64 05000651 oJI qe}fnﬂ (I)I/I3I/Itllje(§(1fe " Brbmmorexa LIOK
Y . https://m.edsoo.ru/143558ab
XUMUYECKHE CBOMCTBA

65 Oxkcua kpemuusa(IV), kpemuueBas bubmuoteka [JOK
KHCJIOTA, CUIIMKAThI https://m.edsoo.ru/3170e7b1
[IpuMeHeHne KpeMHUS U €r0o bubmorexa OK

66 P P https://m.edsoo.ru/393cdac0

coenuHeHui. CTEKI0, €ro MoJIy4eHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKIIA

67 Penrenue 3amay pa3anyHbBIX TUIIOB buGnnorexa [IOK
atp https://m.edsoo.ru/b624{801
68 CucrtemaTu3zanus ¥ 0000IICHUE 3HAHUI bubmuorexa [JOK
o teme "Hemeramnsr" https://m.edso0.ru/6e864db5
69 KonTposabhnas pabota no reme bubmmoreka LIOK
"Hemeramis!" https://m.edsoo.1ru/d0484c¢76
70 AHanu3 pe3ysibTaTOB KOHTPOJIbHOM bubnuoreka [IOK
paboThl, KOPPEKITUs OMHUOOK https://m.edsoo.ru/2b7e¢9510
[TosokeHue MeTaJLIOB B
[Teprnoanueckoii CHCTEME XUMUYECKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOCHUS bubnmorexa HOK
’ p https://m.edso0o.ru/9839¢c16¢
3JICKTPOHHBIX 000JI0YEK AaTOMOB
METAJUIOB
OO0wmue (hu3ndYecKue CBONCTBA
72 Me’lI“J:J'IJ'IOq]; [IpuMeHeHE METAIIIOB B bubmiorexa LHOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CmuaBsl MetaiioB. Koppozust bu6nunoreka [JOK
METAaJJIOB https://m.edsoo.ru/42b872¢3
74 Pemenne 3a1a4 pasanyHbIX TUIIOB Bubmorexa HOK
adp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI
75 MeTaJ'IJl':I)OB O6mue CHOI:06BI HOFJ)'I YEeHUS bubmmorexa [OK
’ y https://m.edsoo.ru/94eb377a
METAIUIOB
OOGmras xapakTepucTHKa MeTaIIOB [A-
76 rpynsl [lepuoanueckoi cucteMbl bubnnoreka [IOK

XUMHYECKHX AieMeHToB. Harpuii n
KaJIui: oy4eHue, Gu3nyeckue u

https://m.edsoo.ru/e12¢26b3
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHECHUC
IMPOCTHIX BEIIECTB U UX COCI[I/IHCHI/Iﬁ

OO6m1as xapakTepucTruka MetayioB [1A-
rpynnsl [leppoandeckoi cucTemMbl
XMMHYECKHUX JIEMEHTOB. Maruui u

bu6mmoreka [IOK

77
KaJbIMI: TIOTy4YeHue, pusnueckue u https://m.edsoo.ru/7¢3e49c0
XUMHYECKHE CBOICTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COEIMHEHUIN

78 JKécTkocTh BOJBI U CITOCOOBI €€ bu6mmorteka [IOK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 ANIOMUHUN: TOJIy4eHue, (pusndeckue u bubnuoreka [IOK
XUMUYECKHUE CBOWMCTBA, IPUMEHEHUE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOWCTBA OKCHJIA U

20 TUAPOKCHUIA ATFOMUHMS, bubnuoreka [IOK
TUAPOKCOKOMILIEKCHI AJIFIOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Peienue 3ana4 pa3uyHbIX TUIIOB
[Tpaktuyeckas padora Ne 7. Pemenue

82 DKCHEPUMEHTAILHBIX 3371a4 10 TEME bubmmorexa [IOK
" P | https://m.edsoo.ru/27a4af43

Mertasuibl TJIaBHBIX TTOATPYTII

OO61mas xapakTepucTHKa METaIIOB

23 no6ouyHbIX ToArpymi (b-rpyrmm) bu6nunoreka [JOK
[Ieproanueckoi cuCTEMBbl XUMAYECKUX https://m.edsoo0.ru/610d7431
JJIEMEHTOB
Pu3nyecKkue U XMMUUECKHE CBOMCTBA

. bubmuoteka [JOK
84 XpOMa 1 ero COeAMHEHUH, X
https://m.edsoo.ru/991 1 bef3

MPUMEHEHUE

85 Baxueiimme coeMHeHUsI MapraHiia. bubmuoteka [JOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

HepMaHraHaT KaJus, €ro
OKHCJIMTENLHBIC CBOMCTBA

https://m.eds00.ru/039d69c¢8

dusnyeckue 1 XUMUYECKHAE CBOMCTBA

Bu6mmoreka [JOK

86 JKenesa u ero coequHeHui. Ionyyenue
https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CIUIABOB XKeje3a
®dU3NYECKUEe U XMMUYECKHE CBOMCTBA
87 MeOu U €€ COeIUHECHNHN, X buGnnorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
DdU3NYECKUEe U XMMHUYECKHE CBOMCTBA
28 IIMHKA U €r0 COeAUHEHUH, NX bu6mmoteka [IOK
IIpUMEHEHNE. | HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuyeckas padora Ne 8. Perenune
bubmuorexa [JOK
89 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
" " https://m.edsoo.ru/a6e352¢a
MerTaibl 1OOOYHBIX OATPYIIT
90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB bubmmorexa HOK
P https://m.edsoo.ru/a8b83d83
0O00011eHNEe 1 cCUCTEMaTU3AIHUA
91 HM3YYEHHOTO MaTepuasa 1o TeMe bubmmorexa HOK
" Y " P https://m.edsoo.ru/e91fe975
Mertamibl
9 KonTponbHas pabota no reme bubnuoreka LIOK
"Meramibt" https://m.edsoo.ru/83f63ea3
23 AHanu3 pe3yJIbTaTOB KOHTPOJIBHOU bubnuoreka [IOK
paboThI, KOPPEKIIUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Ponb xumuu B oOecrieueHrn
94 YCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA. bubmuorexa [JOK

ITousTue o HAay4YHBIX METOJaxX
HCCICa0BaHUs BEUICCTB

https://m.edso0.ru/080fe1{0
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HayuHble npuHIUITBEI OpraHu3aIuu
95 XUMHYECKOTO MPOU3BOJICTBA. 1 bubnuoreka [IOK
[IpombIinieHHBIE CIOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEILIECTB
XUMHUYECKOE 3arpsi3HEHUE
96 OKpY’KaroIeH cpeanl U ero 1 bubmorexa HOK
Py = peat https://m.edsoo.ru/9f1 1bf51
MOCJIEICTBUSA
97 X¥MHUS U 3J0pOBbE YETIOBEKA. 1 bubnuoreka [IOK
JlekapcTBEHHBIE CpE/ICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Poias xumuu B | bubmuorexa [JOK
obecIleyeHny MUILEBOH 0E€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u nmappromepHbie 1 bu6nunoreka [IOK
cpenctBa. bertoBas xumus https://m.edsoo.ru/da42d5a9
Xumus B CTpouTeNbcTBe. Baxkueiime
100 CTPOUTENLHBIE U KOHCTPYKIIMOHHBIE 1 bubmorexa LOK
P pyXH https://m.eds0o.ru/61e69003
MaTepUAaITbI
XUMHS B CEIILCKOM XO3SMCTBE.
101 Oprannyeckye ¥ MUHEpaJIbHbIE 1 bubmmorexa [OK
P p https://m.edsoo.ru/fd39587d
yao0peHus
102 CucreMmaru3anys 1 0000IIeHE 3HAHUN | bu6mmoreka [IOK
0 TEME https://m.edso0.ru/db979¢70
OBIIEE KOJIMYECTBO YACOBTIIO 102

[TPOI'PAMME
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YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus; yrayonennoe ooyuenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; non pegakuueit Jlynuna B.B. O0uiecTBO ¢ orpaHUYE€HHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M31arenbcTBO
«IIpocsemenne»

* Xumus; yrnyonenHoe ooyuenue, 11 kiace/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u nip.; noxa penakuueit Jlynuna B.B. O01iecTBo ¢ orpaHideHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe o0uiectBo «M3aarenbcTBO

((HpOCBeHIeHI/IG»

METOINYECKHUE MATEPHUAJIbBI IJISA YYUTEJIA
VYy4eOHo-MeTonnuecKuil KOMIIEKT 1o XxuMuu 10-11kmaccel. YrinyOn€HHsii

YPOBEHb.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

000 "doxkchopa", OO0 "T'nobantIad"






