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Pabouast mporpaMMa 1o XMMHH Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHUs
pazpabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUIN K pe3yJibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbHON MIPOTPAMMBI CPEIHETO ob1ero
obpazoBanusi(POII COO), npencrasieHHbix B DenepaqbHOM TOCYJapCTBEHHOM
obpazoBarenbHoM cTaHgapte COO, c¢ yuérom Konuenuuu mnpernogaBaHus
yuyeOHOro mnpeamera «XuMmus» B o0Opa3oBaTeNbHBIX OpraHuzanusix Poccuiickoit
®denepanuu, pealu3yolnX OCHOBHbIE 00pa30BaTelIbHbIEC MPOTPAMMBI, 1 OCHOBHBIX
nosioxeHui «CTpareruu pa3BUTHs BOCIUTaHUs B Poccuiickoit
Odenepanuu Ha nepuon Ao 2025 roga» (Pacmopspokenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO HM3YYEHHs] 3aHUMAET Ba)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3zoBaHusi yuammxcs 10-11 xkmaccos.
N3yuenne mnpenmera, peanuzyemMoe B yCioBUAX AUG(EpEHIIMPOBAHHOTO,
npouibHOrOo 00y4YeHHs, MPU3BAHO OOECHeYuTh O00IIe00pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOAUMYIO IS
aJanTaluyi UX K OBICTPO MEHSIOIIMMCS YCJIOBUSIM KU3HHU B COLIUYME, a TaKXKe JJIs
MPOJIOJKEHUS O0YYEHHUs B OpraHu3alMsaX MNpOoPEecCHOHAIBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCITUTLIIUH.

B nmnporpamme mno XuMuUM Ha3HayeHUE ImpeaMera «XUMHUS» IOIYy4aeT
noJpoOHYI0  WHTEPHPETAUI0 B  COOTBETCTBUM C  OCHOBOIOJIATalOUUMU
nonoxenusiMu AGI'OC COO o B3auMOOOYCIOBJIECHHOCTU IIeJeH, coaep KaHus,
pe3yabTaToB 0Oy4YeHUs] W TpeOOBaHMM K YpPOBHIO MOJITOTOBKH BBIITYCKHUKOB.
CBUIETENECTBOM TOMY SIBIISIFOTCS CJEAYIOLIME BBIMOJIHSEMbIE MPOTPAMMON IO
XUMUU QYHKIIUH:

- ”HPOPMAIIMOHHO-METOIUYECKAsA, pealu3aius KOTopoil  obecreunBaer
MOJYyYEeHHE TMPEACTABICHUS O IENsAX, COJepkKaHWUU, OOIIer CcTpareruu
00y4eHUsI, BOCIUTAHUS U Pa3BUTUSA OOYUYaIOIIUXCSl CPEACTBAMH MPEIMETa,
M3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

* OPraHU3aAIMOHHO-TUIAHUPYIOIIAsi, KOTOpasi MPeayCMaTPUBAET OIpPEACICHUE:
MIPUHITUTIOB CTPYKTYPUPOBAHUS U TIOCIEIOBATEIIBHOCTH U3yUCHUS Y4eOHOTO
Marepualna, KOJMYECTBEHHBIX M KAUYE€CTBEHHBIX €r0 XapaKTePUCTHK;
MOAX0J0B K (POPMUPOBAHUIO COACPKATEIILHOM OCHOBBI KOHTPOJISI M OLICHKH
o0pa30BaTeNbHBIX JIOCTIKEHUH O0O0ydJaromMxcsi B paMKax HTOTOBOM
aTTecTanuu B (hOpMe €IMHOTO TOCYAAPCTBEHHOTO 9K3aMEHA 10 XUMHH.
[Iporpamma a1t yriryOI€HHOTO U3YUCHUST XUMUH:

* YCTAHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJICpKaHME, 0053aTeIbHOE IS
U3y4eHUs] B  paMKax  OTIENbHBIX  MNpoduiei, mpeaycMaTpuBaeT



pacnpeneneHue U CTPYKTYPUPOBAaHHME €ro IO KJaccaMm, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/paziesiaM Kypca;

« Ta€T NPUMEPHOE paclpeelieHne y4eOHOro BpEMEHHU, PEKOMEHIyEMOT0 s
U3YYEHUS OTAEIBHBIX TEM;

- IpeAjaraeT NPUMEPHYI0  IOCJIEJOBATEIbHOCTh  HW3YYEHHUS  y4eOHOTro
MaTepuaiia ¢ y4€TOM JIOTMKH TOCTPOEHHUS Kypca, BHYTPHUIPEIMETHBIX H
MEXIPEIMETHBIX CBSI3EH;

* Ta€T METOAMYECKYIO MHTEPIPETALMIO LIEJIeH U 3a7a4 U3y4EHHUs NMPeaMeETa Ha
yIIyOJEHHOM YPOBHE € YYETOM COBPEMEHHBIX NPHOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHMs, COJAEPKATEIbHOW  XapaKTEPUCTUKH
IUTAHUPYEMBIX ~ PE3yJIbTaTOB  OCBOEGHHUS OCHOBHOM  00pa3oBaTelIbHOM
IPOrpPaAMMBI CPEIHETO o01iero oOpa3oBaHUs (JIMYHOCTHBIX,
METaINpeAMETHBIX, MPEAMETHBIX), @ TaKXe€ C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JIEWCTBHA  OOydalomierocss IO  OCBOCHHIO
coJlepKaHUs IIpeIMETa.

[lo Bcem Ha3BaHHBIM MO3MLMSIM B MPOrpaMMe MO XUMHH IPEeIyCcMOTpEeHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YpPOBHE OCHOBHOTO OOLIETo
oOpa3oBaHus. 3a TMpelaellaMd YCTAHOBJIGHHOW TMpPOrpaMMOWM IO  XHUMHH
00s3aTeNbHON (MHBAPUAHTHOW) COCTABIIAIONIEH COAEpX aHUsl YYEOHOro MpeameTa
«XuUMHSD» OCTa€TCsl BO3MOXKHOCTH BBIOOpa €ro BapHUaTUBHON COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPEAENAThCS B COOTBETCTBUU C HAIPaBICHUEM KOHKPETHOTO
npoduiist 00yyeHusl.

B coorBerctBuM ¢ koHuentyanbHbiMu mnoJoxeHusmMu PIOC COO o
Ha3HAYCHUH TMPEAMETOB 0a30BOro U yriayOJEHHOrO YpPOBHEH B CHUCTEME
muddepeHIMpoBaHHOr0 OOyYeHHs Ha YPOBHE cpeaHero oOmiero oOpa3oBaHUs
XUMHSI Ha YPOBHE YINIyOJIEHHOTO M3Y4YEHHMs HallpaBleH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCIEAYIOIIMM  3TaloOM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsI B paMKax U3Y4YEHHUS CIEHHAIbHBIX E€CTECTBEHHO-HAYyUHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpraHU3alUsX CPEIHEro mpodeccuoHalIbHOTO
oOpa3zoBanusi. B 3Tol CBs3u W3ydeHUE TpeAMeTa «XUMHUSD» OPHUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIMpeHue U  yriayOJeHHe TeOpeTHYEeCKOW U
MPaKTUYECKON MOJATOTOBKU OOYYaIOIIUXCs, BHIOPABIINX OMPEACIEHHBIN MPOQUIIh
oOy4eHHUs1, B TOM YHCIIE C MEPCIEKTUBOMN MOCIEAYIOIIET0 MOJIYYeHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHu3anusax npodeccnoHanbHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuii ®PI'OC COO K mIaHUpPYEeMBbIM pe3ylibTaTaM OCBOCHHS
dbenepanbHOll  00pa3oBaTEIBLHON MPOrpaMMbl CPEIHEro oOIIero 0o0pa30BaHUS
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPUEHTUPOBAHO TaKXKEe Ha peIIeHUe 3ajad
BOCIIUTAHUSI U COLMAIBHOIO Pa3BUTHS OOydaroIMXcsd, Ha (OPMUPOBAHHE Yy HUX
OOIIEHHTEIUIEKTYaIbHbIX YMEHUN, YMEHUI palloHaIu3alui yuyeOHOro Tpynaa |



00OOLIEHHBIX  CIOCOOOB  JEATEIBHOCTH, HMMEIOIIMX  MEXKIUCUUIUIMHAPHBIN,
HaANPEAMETHBIN XapakTep.

CocTaBnsiomuMu mpeaMera «XUMHs») Ha ypOBHE YIITyOJIEHHOTO U3YyYeHHUs
ABIIAIOTCS  yIIyOnéHHble Kypchl — «Opranudeckas xumus» u «OOmas u
Heopranuueckas Xxumus». [lpu onpeznenennn noaxoaoB K 0T00OPY U CTPYKTYpPHOI
OpraHM3alM COAEpkKaHUs 3TUX KypCOB B IpOorpaMMe IO XUMHUH 32 OCHOBY
npuaTel nosokeHuss GI'OC COO o paznuuusx 06a30BOTO0 U yriayOJIEHHOTO
YPOBHEU U3YUYEHHUS IPEIMETA.

OcHoBy coaepxxanust KypcoB «Opranuueckas xumus» u «OOmas wu
HEOPraHWYECKash XUMHUS» COCTaBISIET COBOKYNHOCTb IPEAMETHBIX 3HAaHUU U
YMEHHUM, OTHOCALIMXCA K 0a30BOMY YpOBHIO M3y4d€HHUs IpeaMeTra. JTa cucreMa
3HAHUM TIOJIy4aeT OIpPEACIIEHHOE TEOPETUYECKOE JOMOJHEHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOMTH CYUIECTBEHHO OOJbIIMI  00BEM  (PAKTOIOTrHYECKOrO
Marepuana. Tak, Ha yriiyOJIEHHOM YypOBHE H3yY€HHs MpeaMera obOecredeHa
BO3MOXKHOCTh 3HAUUTEIBHOIO YBEIMYEHUA OOBbEMA 3HAHMH O XUMHUYECKHUX
AJIEMEHTaX U CBOMCTBAX MX COEIWHEHUI Ha OCHOBE PACLIMPEHUS U YIIIyOJeHUs
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMHYECKOW CBA3M M 3aKOHOMEPHOCTSX
MPOTEKaHUsl PeaKUUid, pacCMaTPUBAEMBIX C TOUYKH 3PEHUS XUMUYECKON KHMHETHKHU
u TepMoauHaMuKu. HM3ydenme mnepmoamdeckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XUMHUYECKHX  DBJIEMEHTOB Oasupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX IPEACTABICHUAX O CTPOCHUU aTOMa. XUMHUYECKasl CBS3b
OOBSACHSIETCS] C TOUKHM 3PEHMS SHEPreTHUECKUX M3MEHEHUH Mpu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKe C TOUYKM 3pEHUs MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUIOB  peakuuid  JOomojHsAeTcs  (POPMUPOBAHHMEM  TNPEACTaBICHUNH 00
ANEKTPOXUMHUYECKHUX MPOLECCAX U JIEKTPOJIM3E PACITIABOB U PACTBOPOB BEILECTB.
B kypce oprannueckoi XMMHH TPH PACCMOTPEHHHM PEAKIIMOHHOW CITOCOOHOCTH
COEIMHEHMI yzelsieTcsl 0c000e BHUMaHUe BompocaM 00 3IEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIhil.

Oco0oe 3HaueHWe HMEeT TO, YTO Ha COJAEepX,aHHE KypCOB XHMHHU
yIIIyOJIEHHOTO YPOBHS M3YUYEHHUSI IJIs1 KJIACCOB ONpPeAENEHHOTo Npoduiis (T1aBHBIM
o0pa3oM Ha HX CTPYKTYpy U XapakTep JOMOJHEHHM K oOmeld cucreme
PEeIMETHBIX 3HAHWW) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpPeaMeThl. Tak, Hanmpumep,
B COJCpKaHUU TIPEeAMETa ISl KIAaCCOB XMMHUKO-(PU3UYECKOro Mpoduiis 00NbIIoe
3HaUYC€HHUE OYyIyT MMETh DJEMEHTHI y4eOHOro marepuaina mo oOmed xumun. [Ipu
M3Y4YeHUU TpeAMeTa B JaHHOM CiIy4ae akUEeHT OyAeT cleilaH Ha OOIIHOCTh
METOJIOB TO3HaHUs, OOIIHOCTh 3aKOHOB W TEOpUM B XUMUU U B (PuU3MKe:
ATOMHOMOJIEKYJISIpHAass Teopusi (MoJieKyJsipHass Teopusi B (U3HMKE), 3aKOHBI
COXpAaHEHUsI MacChl M DHEPruH, 3aKOHBl TEPMOJIWHAMHKH, IIJIEKTPOJIM3a,
IIPEICTABIICHHS O CTPOCHUHU BEILIECTB U JPYTOE.



B T10 )€ BpemMs B  COIEpXKaHMM TpeaMeTra s KJIacCoB
XUMUKOOHMOJIOTHYECKOT0 TMpoduiis OOoNbIIMK  yAeTbHBIH Bec OyAeT HMETh
opraHuveckas xuMusa. B 3ToM cilydae mperocTaBisieTcsi BO3MOKHOCTD JUIsl Oosee
00CTOSITENBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3allud  KJIETKH  Kak
OMOJIOTUYECKOM CHCTEMBbI, B COCTaB KOTOpPOHl BXOMAAT, K TIPUMEpPY, TaKHUe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIUMUJbI, OEJIKH, YTJIEBOJAbI, HYKJIECHHOBBIC
KUCJIOTHI U apyrue. [Ipu 3TOM 3HaHHMS O COCTaBE M CBOMCTBAaX IMPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPIraHMYECKHX BEIIECTB CIYKAT OCHOBOM I W3y4ECHUS
CYILTHOCTHU MPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIICBAPEHUSI.

B mnnane QopMupoBaHuSi OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHUS
0OlIIIEeHayYHBIX METOJIOB IMO3HAHMS U ONbITA MPAKTUUECKOTO0 MPUMEHEHHS HAyUHbIX
3HAHUM U3y4YeHHe npeaMera «XUMHs» Ha YrIyOJI€HHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEJIMETHBIX CBS3SIX C YYEOHBIMU MpEeAMETaMH, BXOJSALUIMMU B COCTaB
npeaAMETHbIX oOnacTeil «EcTecTBEHHO-HAay4HblE MpeAMETh», «Maremarnka u
uHpopmaTrKa» u «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu wu3ydeHum ydeOHOTO mpeaMeTa «XUMHS» Ha YriayOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeIHEro oomero oopazoBanus (Ha 6a30BOM
YpOBHE), 3aJa4eil MepBOCTENEHHON 3HAYMMOCTU SIBJIAETCS (POPMUPOBAHHE OCHOB
HAayKl XHMHH Kak oOOJIaCTU COBPEMEHHOIO €CTECTBO3HAHMS, IPaKTUYECKON
JEATEIBbHOCTH YEJI0OBEKA U OJIHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTYyphl. Pemenue
TOM 3alayd Ha YIIIyOJEHHOM YpOBHE H3YYEHMsI MpeAMeTa MpeArnosaraet
peanu3anuio TaKuX LeeH, Kak:

- opMupoBaHME TPENCTABICHUNA: O MaTepUaIbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SBJICHHA NPUPOABI, O MECTE XUMUU B
CUCTEME €CTECTBEHHbIX HayK MU €€ Beaylled poiud B oOecrnedyeHuH
YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHNUU MTPOOIJIEM IKOJIOTHUYECKOIA,
DHEPreTUYECKOW U MHUIIEBOM O€30MacHOCTH, B Pa3BUTHU MEIUIMHBI,
CO3JJaHMHU HOBBIX MaTepHUaJiOB, HOBbIX HCTOYHUKOB 3HEPIUH, B 00ECIICUEHUH
paloHaIbHOIO IPUPOIONOIb30BaHMs, B ((OPMUPOBAHUHM MUPOBO33PEHUS U
oOmiel KyJIbTypbl UENOBEKa, a TakKe SKOJIOIMYEeCKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHON CpPELIE;

« OCBOCHME CHUCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XUMHYECKOM
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa: (yHIaMEHTaIbHBIX
MOHSTUHA, 3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX NPEIACTABICHUN O
CTPOCHHUU BEIIECTBA HA PAa3HBIX YPOBHIX — ATOMHOM, HOHHOMOJIEKYJISIPHOM,
HaJIMOJIEKYISIPHOM, 0 TEPMOJIMHAMHYECKUX u KMHETUYECKHUX
3aKOHOMEPHOCTSIX MPOTEKaHUS XUMHUYECKHX PpEaKIUd, O XUMHUYECKOM
pPaBHOBECHHU, pacTBOpax M AUCIEPCHBIX CHCTEMax, 00 OOIMX HayYHBIX
MPUHIHUIAX XUMHYECKOTO MMPOU3BO/ICTBA;



- popmMupoBanue y oOyyJaronmxcs OCO3HaHHOTO MOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHMYECKHX 3HAHUW JUIsi OOBIACHEHHS
KIIFOUEBBIX HACH W MpoOJIeM COBPEMEHHOW XHWMHH, IJIsi OOBSICHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIONIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOTO pEIIeHUs MPOOJEeM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIM3a U OLICHKU C TMO3UIUN SKOJOTUYECKON O€30MaCHOCTH IMOCIEACTBUMA
OBITOBOM W TMPOM3BOJCTBEHHOM JEATEILHOCTH YeJIOBEeKa, CBA3aHHOU C
XUMHUYECKUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MTEPEPa0OTKON BEILIECTB;
* YIIIyOJI€HUE MPEJCTABICHUI O HAYYHBIX METO/AaX MO3HAHUs, HEOOXOIUMBIX
UIsl  TpUOOpEeTeHUsT YMEHHM OpHEHTHpPOBAaTbCA B MHUPE BEIIECTB U
OOBACHEHHS] XUMHYECKUX SIBIICHUW, MMEIOIIMX MECTO B TMPHUPOJE, B
MPAKTAYECKOMN JIEITENLHOCTH U TTOBCEAHEBHOM KU3HMU.
B mnnaHe peanuzanuu MEPBOOYEPEAHBIX BOCIUTATENIBHBIX M Pa3BUBAIOIIUX
GYHKIUN 1EJOCTHOW CHUCTEMBI CpeAHEro oOIIero oOpa3oBaHUs MPU H3YYCHUU
npenMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJIbHOCTh
IpUOOPETAIOT TaKKE ST U 3a]a4l, KaK:
* BOCIIUTAHUE YOCKIEHHOCTH B TO3HABAEMOCTH SIBJICHUMN MPUPOJIbI, YBAKCHUS
K TMpollecCy TBOpYECTBA B 00JIACTH TEOPETHUECKUX U MPHUKIATHBIX
HCCIIeIOBAaHUI B XUMUH, dhopmupoBaHue MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
* Pa3BUTHE MOTHBAllMU K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCTIUTaHUIO Ha OCHOBE YCBOCHHUS
00111eueIOBEUECKUX [IEHHOCTEH;
« pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYaJIbHbIX U TBOPYECKUX
CrocoOHOCTeW oOydarommxcs, (GOpPMUPOBAHHME Y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CamM0OOpa30BaHMIO M HEMPEPHIBHOMY OOpa30BaHUIO KakK
YCJIOBUIO yCHENTHON MPpodeCCUOHAIIBHOW M OOIIECTBEHHOW NESITEIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBbIO U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;
- popMupoBaHME yMEHHUW UM HABBIKOB PAa3yMHOTO MPHUPOAOIOIH30BAHUSA,
pa3BUTHE AKOJIOTUYECKOI KYJBTYPBHI, npuoOpeTeHue OMbITA
0O0IIIECTBEHHOIIOIE3HOM DKOJIOTHUECKON AE€ATETLHOCTH.
OO61iee YuCiIo 4acoB, MPEAYCMOTPEHHBIX ISl U3YYEHUs] XUMHUU Ha yriayOJIeHHOM
ypOBHE cpeaHero obiero oOpaszoBaHusi, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Heznento), B 11 kimacce — 102 ygaca (3 yaca B HEJENIO).

COAEPXAHUE OBYUYEHUA

10 KITACC



OPI'AHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMHM.

[IpenmMer u 3HaUEHHE OPTAHMYECKON XUMUH, MPEACTABICHUE O MHOTOO0Opa3HH
OPTraHUYECKUX COCIUHCHUMN.

DNEeKTPOHHOE CTPOEHUE aTroMa YIJepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA. BaneHTHblE BO3MOYKHOCTH aroMa yriiepofa. XUMHYECKas CBS3b B
OpraHUYeCKUX COCAMHEHMsX. Tumbl TUOpPUAM3AIMKA AaTOMHBIX OpOuTaneu
yraepona. MexaHu3Mbl  00pa3oBaHUS KOBAJCHTHOW CBsS3UM (OOMEHHBIA U
JOHOPHOAKUENTOPHBIN). TUIIBI IEPEKPBIBAHUS aTOMHBIX OpOUTANIEH, G- U T-CBSI3H.
OpnunapHasi, 1BOMHAs M TpoilHas cBsi3b. CHOCOOBI pa3pbiBa CBsI3el B MOJIEKYJaxX
opranuuyeckux BemecTB. [loHsATHE O CBOOOJHOM paaukaie, HyKIeopuie Hu
anexTpodue.

Teopust cTpoeHHss opraHudeckux coeauHeHud A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABIICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHNUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COCIUHEHUH. MONeKylIsapHble U  CTPYKTYpHbIE  (OPMYJIBI.
CtpykTypHble (OpPMYJIBl pa3IUYHBIX BHJOB: pa3BEPHYTas, COKpalEHHas,
ckenetHass. WM3omepusa. Buael u3oMepuu: CTPyKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PHEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUU (MHIYKTHUBHBIN
U ME30MEpHBIN YPPEKThI).

[IpeacraBnenne o kiaccudukanmu opraHudeckux BeriecTB. [lonsTue o
dbyHK1MoHaNBHOM Tpymme. ['omonorus. ['omonorudeckue psasl. CucteMaTnyeckas
HOMeHKkJIaTypa opranudeckux coenuuenuii (IUPAC) u TpuBHalibHbIE Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

Ocobennoctu u Kiaccudukanms OpraHUYECKUX peaKkiui.
OKUCANTETbHOBOCCTAHOBUTEBHBIE PEAKIIUHA B OPTaHUYECKOW XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M WX MPEBPAILICHUI:
O3HAaKOMJIEHME C oOpa3liaMM OpraHMYEeCKUX BEIIECTB M MaTepuallaMM Ha HX
OCHOBE, OMNBITHI II0 NPEBPALIEHUIO OPraHWYECKUX BELIECTB IPU HATPEBAHUHU
(rutaBnenue, OOyIJIMBaHWE W TOpPEHHUE), KOHCTPYUPOBAHHE MOJEIECH MOJEKYI
OpPraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Ankanel. 'oMmonoruyeckuil psj ankaHoB, oO1mias GopMyia, HOMEHKIATypa U
U30MEpHsl. OJIEKTPOHHOE W TNPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKaHOB,
sp3rubpuausanys aTOMHBIX OpOMTAsIel yraepoaa, 6-cBa3b. OU3MUIEeCKHe CBOMCTBA
AJIKaHOB.

XUMHAYECKHE CBOMCTBA QJIKAHOB: pEAKIUM 3aMEUICHUs, HW30MEpU3aLINH,
NETUAPUPOBAHUS, IUKIN3ALMK, TIUPOJIN3a, KpEKUHra, ropenus. [IpencraBinenue o
MEXaHU3ME PEAKIUI PaJUKAIBHOTO 3aMEILICHMUS.



Haxoxnenue B mpupoe. CriocoObl MOMydeHus: U MPUMEHEHHE aJTKaHOB.

Huknoankanel. O0mas Gopmyia, HoMeHKIaTypa U uzomepusi. OcobeHHOCTH
CTPOCHUS U XUMUUYECKUX CBOMCTB MaJbIX (IIUKJIOMPONAH, IUKJIO0yTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, IUKJIOTEKCaH) IUKIoATKaHOB. CITocOObI TIOJyYeHHSI ¥ IPUMECHECHUE
MKJIOAJIKaHOB.

Ankenbl. ['oMonorudeckuit psifi alkeHoB, oOmas (Gopmysa, HOMEHKIATYypa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYII AJIKEHOB, SP°THOPHAN3ALIHS
aTOMHBIX OopOuTanedl yrieponaa, 6- U m-cBA3U. CTpyKTypHass U reoMeTrpudeckas
(umuc-tpaHc-) uzoMepusi. PU3NUECKUE CBOMCTBA AJIKEHOB. XMMUYECKHE CBOMICTBA!
peakuuu TMPUCOCOUHEHHS, 3aMEIICHUS B O-MIOJIOKEHUE IpU JBOWHOWU CBS3H,
noJuMepu3anuu u okucienus. Ilpasuino MapkoBHrKoBa. KauecTBeHHbIE peaknu
Ha JIBOMHYIO cBsI3b. CIIOCOOBI MOJTyYEHUSI U IPUMEHEHHUE AJIKEHOB.

Anxanuensl. Knaccudukanuus ankagueHoB (CONpsLKEHHBIE, U30JIMPOBAHHBIE,
Kymynupogantwle). OCOOEHHOCTH JEKTPOHHOIO CTPOEHUSI U XMMUYECKUX CBOMCTB
CONpPSKEHHBIX  aueHoB, 1,2- wu  l4-pucoequnenue. I[lonmmepusanus
COTNPSKEHHBIX JUEHOB. CrIOCOOBI MOIy4YEHUs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ["'oMosoruueckuii psiji ankuHOB, o01as Gopmysa, HOMEHKIIATypa U
M30MEpHUsA. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AaJIKHUHOB,
Sprudpunu3aIys aTOMHbIX opOuTanei yriaepoaa. Gu3ndyeckue CBOMCTBA aJKUHOB.
XHUMUYECKHE CBOMCTBA: pEaKLMK NPUCOCIUHEHUS, TUMEPU3ALIMU U TPUMEPHU3ALINH,
okucieHus. KuciioTHele CBOMCTBA aJKWHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBA3b.
KadecTBeHHbIe peakuuu Ha TPOWHYIO CBsI3b. COCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKUHOB.

ApomaTthueckue yrieBoaopobl (apeHsl). ['omonormyeckuid psig apeHOB,
oOutast popmysa, HOMEHKIATypa U U30MepUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbI OcH30j7a. DU3NUecKne CBOWCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIIMU 3aMEIlEeHNs B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOAHOM PpaJIMKalle, PEaKIUU MPUCOECIUHEHHS, OKUCJIEHHE T'OMOJIOTOB
oenzona. IlpencraBieHne 00 OpPUCHTUPYIOIIEM JEHCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJbIIE Ha TPUMEPE AIKWIBHBIX PaTUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIILHOM, aMWHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoiia. [lomumepuzanus cruposa. CriocoObl MogyyeHus u
IpPUMEHEHUE apOMATUUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lomyrasie HedTsaHbIe Ta3pl. HedTh 1 €€ mpoucxoxneHue.
KamenHsbIil yronp U npoaykThl ero nepepaboTku. CrnocoObl nepepaboTku HeTH:
MepPEeroHKa, KPeKUHT (TEPMUYECKUH, KaTaTUTHIECKUH ), pu(OPMUHT, TUPOJIU3.
[TpoaykTel nepepaboTku HEYTH, UX TPUMEHEHHUE B IPOMBIIINICHHOCTH U B OBITY.

['eneTnueckast CBA3b MEXAY PA3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.



DJEKTPOHHOE CTPOEHME TaJOTCHIPOM3BOAHBIX YIJIEBOJAOPONOB. Peakuun
3aMEIIEHUs] TaJoreHa Ha TUAPOKCOTPYIIy, HUTPOTPYIIy, IHAHOIPYIHILY,
amuHOrpynny. JlelicTBME Ha TrajJOreHIpOU3BOAHBIE BOJHOIO U CIIMPTOBOTO
pactBOopa miEnoun. B3auMonencTBue AUTaIOr€HaIKaHOB C MArHUEM WU LIMHKOM.
[TonsTue 0 METAJIJIOOPraHUYECKUX COETUHEHUSIX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YIJIEBOAOPOJOB B OBITY, TEXHMKE W IIPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAIBHBIE METOJbl H3Y4YEHHUs BEUIECTB M HUX IPEBpalICHUIL:
u3y4eHne (PU3MUEeCKUX CBOICTB YIJIEBOJOPOJOB (PaCTBOPUMOCTDH), KaUeCTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IMYHBIX KJIaccoB (0OecLBEUYMBAHUE OpPOMHOW WU
MOJHOW BOJABI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJICHCTBUE alleTUJIEHA C
aMMUayHbIM pacTBOopoM okcuaa cepeOpa(l)), kauecTBeHHOe OOHapyKEHHE
yriaepoja M BOAOPOJAa B OPraHMYECKHMX BEILECTBAX, IOJIYYEHUE OTUIEHA U
M3Y4YEHUE €ro CBOICTB, O3HaKomiieHHE ¢ Kosutekiusmu «Hedtb» u «Yronby», ¢
oOpa3namMM IUIAaCTMAcC, KaydykOB U PE3UHbI, MOJEIUPOBAHUE MOJEKYJ
YIJIEBOAOPOIOB U TAJION€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kuciaopoacoaepxamme opranudyeckue coeJHHEHUS.

[IpenenbHble ogHOATOMHBIE cnHUpThl. CTpoeHHE MOJeKyn (Ha mpuMepe
MeTaHona U A»TaHona). ['omonornueckuil psg, obOmas Qopmyna, H30Mepus,
HOMEHKJIaTypa U  Kjaccupukauus. DuU3MUYeCKHe CBOWCTBA  MPEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BOXOpPOIHBIE CBSA3M MEXIY MOJIEKYJAaMU CIIHPTOB.
XVWMHYECKHE CBOMCTBA: pEAKUUU 3aMElIeHUs, JerujpaTalid, OKHUCIEHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKMMH W  HEOPraHWYECKMMHU  KHCIOTaMH.
KauectBeHHas peakius Ha OJHOATOMHBIE CIIUPTHI. JIeHCTBUE ATAHOJIA U METAHOJIA
Ha opraHu3M uejoBeka. CrnocoObl MOJNydyeHUs M NPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[TpocTeie >pupsl, HOMEHKIAaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroaTroMHble CHOUPTHl — S3THUJIEHIVIMKOAb WM TJMLIEepuH. Pusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKIUH 3aMEIIEHUs, B3aUMOJACICTBUE C OPraHMYECKUMU
U HEOPraHMYECKMMHU KHCJIOTaMH, KAadeCTBEHHAs pEaKIUs Ha MHOIOaTOMHBIE
cnupthl. [IpencraBieHre 0 MeXaHU3ME PeaKIUil HYKJICO(PHIBHOrO 3aMelIeHUS.
JeiictBue Ha opraHu3Mm yesjoBeka. CnocoObl MOMy4YeHUST U MPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®eHos. CTpoeHHE MOJIEKYJIbl, B3aWMHOE BIMSHHE THUIAPOKCOTPYIIBI U
OenszonpHOrO snpa. dusznyeckue cpBoiicTBa (peHoma. OCOOEHHOCTH XMUMHUYECKHUX
cBoiicTB (eHona. KauecTBeHHble peakiuu Ha (eHona. TokcHyHOCTH (¢eHona.
Cnoco0bl ostydyenus 1 npuMenenne penona. Genondopmanbaeruanas cMoa.



KapOonunbHble cOeAMHEHUS — albJAETU/IbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['OMoNOrudeckue psibpl aibIECTUA0OB U KETOHOB, 00IIas
dbopmyna, mzoMepuss W HOMEHKIaTypa. DU3MYECKHE CBOMCTBA albICTHIIOB H
KETOHOB. ~ XHWMHWYECKHME CBOWCTBA  aQIbJETMJIOB M  KETOHOB:  PEAKUIUH
npucoeanHeHrs. OKUCICHUE AlIbIETUI0B, KAUECTBEHHbBIC PEAKIIUU Ha aJbICTHU/bL.
CriocoObl IOJTy4eHHs U IPUMEHEHHE aibJETH]I0OB U KETOHOB.

OaHOOCHOBHBIE MpeeNbHbIe KAPOOHOBBIE KUCTOTHl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. M3oMepus u HomeHKIaTypa. Pu3ndeckue CBOMCTBA
OJIHOOCHOBHBIX NPENENIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpONHBIE CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHBIE CBOICTBA,
peakuusi dSTepUPUKALNKM, PEaKUUU C YYaCTHEM YIJIEBOJOPOAHOrO paauKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [lOHSTHE O MNPOU3BOJHBIX
KapOOHOBBIX KHUCJIOT — CIIOXHBIX 3Qupax. MHoroodpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HENPENETbHBIX M apOMaTUYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAsi, MAJIbLMUTHHOBAs, OJCUHOBAs, .JUHOJIE8A,
NuHOIeH08as KUCIOThl. CIIOCOOBI MOTYYEHUsI U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxusble 3¢upsl. ['omonornueckuil psn, obmas dopmyna, U30MepUs U
HOMEHKIaTypa. Duszndeckue M XUMHUYECKHE CBOMCTBA: THUIPOJIU3 B KHUCIOW H
HICIIOYHOU CpeTIe.

Kupswi. Ctpoenue, Gpuzndeckue 1 XUMUUECKHE CBOMCTBA KUPOB: THAPOIH3 B
KHCJION M 1enoyHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIMX OCTATKU
HETIPeIeTbHBIX JKUPHBIX KUCJIOT. JKUpBI B ipupoe.

MpbUT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCIIOT, UX MOFOIIEE ICHCTBHE.

O6mas xapakTepucTuka yriieBojoB. Kimaccudukanus yriaeBogaos (MOHO-, TH-
U Tnonucaxapunbl). MoHocaxapujbl: TJIOKO3a, (PpyKTO3a, TrajiakTo3a, pubo3a,
ne3okcupru6o3a. Ouznyeckue CBOMCTBA M HAaXOXJEHHE B mpupone. POoTOCUHTES.
XHUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIUN C YYaCTUEM CHHPTOBBIX U aJIbJECTHUIHOU
TPYNI, CIHPTOBOE U MOJIOYHOKHCIOE OpokeHue. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B JKU3HEIEATEIIbHOCTH opraHu3Ma. Jlucaxapuasl: caxaposa, MajabTo3a U
nakTo3a. BoccTaHaBnuBaronMe U HEBOCCTAHABIMBAIOLIME AUcaxapuabl. ['uapommus
nucaxapuaoB. Haxoxaenue B mpupojae u npuMmeHenue. [lonucaxapuapl: kpaxman,
[JIMKOTEH M 1esuitoio3a. CTpoeHue MakpoMOJEKYJd Kpaxmana, TJIMKOTeHa U
ueiutoo3bl.  dusznueckre CBOMCTBA Kpaxmajla M LEJUTIOJI03bl.  XUMHUUYECKHE
CBOMCTBA KpaxMmajia: TUJpOJIh3, KAUeCTBEHHAsl PEaKUHs C HMOAOM. XUMHUUYECKHUE
CBOMCTBa LIEJUTIOJO3bI: THAPOJIN3, NoJlydeHre 3GupoB 1emnono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W MX MPEBPAILCHUI:
PacTBOPUMOCTh PA3IUYHBIX CIUPTOB B BOJIE, B3aUMOJEHCTBHE ATAHOJA C HATPUEM,



OKHCJICHHE STHJIOBOTO CIUpPTa B aJbJEruJ Ha PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE STUJIOBOrO CHUPTa JUXPOMATOM Kalidsg (BO3MOXKHO HCHOJb30BaHHE
BHUJICOMATEPHUAJIOB), Kauye€CTBEHHBIE pEaKIMU Ha albJeTUAbl (C TUAPOKCHIOM
muammuHcepeopa(l) u  ruapokcuaom  menu(Il)), peakuust raMIepuHa €
ruapokcuom Menu(ll), xumuyeckue CBOICTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJIEWCTBHE pacTBOpa TUIIOKO3bI ¢ ruapokcunom menu(ll), B3aumonericTBue
KpaxMajia ¢ MOJIOM, PEIIEHUE 3KCIIEPUMEHTAIbHBIX 3a1a4 1o TeMaMm «ChupTel U
denomb», «KapboHnoBsie kucaoThl. CroKHbBIE 3QUPBD».

A30TCoep:Kale OPraHnYecKne CoeTUHeHUsl.

AMUHBI — OpraHUYecKrue MPOU3BOJAHbIE amMmMuaka. Kinaccudukanus aMUHOB:
anudpaTUYecKue W apoMaTUYECKUe; TNEpPBUYHbIC, BTOPUYHBIE M TPETUYHBIE.
Crtpoenue Moisiekys, ob6mas dopmyrna, U30MEpHsi, HOMEHKIATypa U (U3HUECKHUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alv(paTUUECKUX AMUHOB: OCHOBHBIE CBOICTBA,
AJKWIMPOBAHKUE, B3aUMOJCHCTBUE IEPBUYHBIX AMUHOB C a30THCTOM KHCIIOTOW.
Conu anKuiiaMMOHHUSL.

AHWIMH — TMpEICTaBUTEIb aMHHOB apomaTtuyeckoro psga. CrpoeHue
aHuiMHA. B3anMHoOe BiIusiHME TPyMHI aTOMOB B MoJieKyJie aHwinHa. OcoOEHHOCTH
XUMUYECKUX CBOMCTB aHminHa. KadecTBeHHble peakiuu Ha aHwIdH. CrocoObl
MOJy4YeHUs] W TNpuMeHeHue anudarudeckux amuHoB. [lomydyeHue aHwiIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HomeHknatypa u m3omepusi. OTIeNbHbIE NpPEICTABUTEIU
CAMUHOKHUCJIOT: TJIMIUH, ajaHuH. @Ou3nyecKkue CBOWCTBA aMHUHOKHCIOT.
XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKUX
COCMHEHUN, peaKklus TMOJUKOHACHCAIlMK, oO0pa3oBaHUE TENTUIHON CBS3H.
buonornueckoe 3HaueHuEe aMMHOKUCIOT. CUHTE3 ¥ THUAPOJIN3 MENTHIOB.

benkn kak npupoaHeie nojiuMmepbl. llepBuuHas, BTOpUYHAsA W TpeTUUHAs
CTpYKTypa OenkoB. XUMHUUYECKHE CBOMCTBA OEJIKOB: TUIPOJIM3, ACHATypaIus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKH.

OKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W MX MPEBPAILCHUI:
pacTBopeHre OENTKOB B BOJIE, JAeHATypalus OeJIKOB NpPH HArpeBaHUU, I[BETHHIE
peakimu Ha OCJIKM, pEIICHWE OKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm
«A3oTcoaepKalme OpraHuuecKkue CoeAuHeHUs» U «Pacro3naBanue opraHn4ecKux
COCIMHEHUI.

BricokoMoJieKkyJIsIpHbIE COeIUHEHMSI.

OcCHOBHbIE TOHSTHUA XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAUMHEHU: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENECHb MOJMMEPU3AINU, CPEIHSS MOJICKYJIsIpHAs
macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHS.



[Tonmumepubie Martepuansl. [lnacTmaccel  (MOJAMATHIICH, MOJMIPOIHUIIEH,
NOJIMBUHWIXJIOPUA, TOJUCTUPOJ, TMOJUMETUIMETaKpuiIaT, MOJUKapOOHATHI,
noJimdTUIeHTepedTanar). Y Tuausaius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHbIN Kay4yK, CUHTETHYECKHUE Kay4yyKH
(OyTaMeHOBBIM, XJTOPOMPEHOBIN, U30MPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHbIE (XJIOMOK, MEPCTh, MENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIaBCaH).

[Tonmmepsr CHEeUaIbHOTO Ha3HAYCHUS (Tepion, KeBJIap,
AJIEKTPOIPOBOISAIINE OJIUMEPHI, OMOpa3naraeMble OJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJIbl W3Y4YEHUs BEIIECTB M WX MpEeBpalleHUil:
O3HaKOMJIEHHE ¢ 00pa3lamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEUIEHUE SKCIEPUMEHTAIBHBIX 3a7ady mno Teme «Pacrno3naBanue
IUIACTMAcCC ¥ BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue MmosekynspHOM (OpMyJibl OpraHUYECKOro COEIUHEHHS 10
MacCOBBIM  JIOJISIM ~ 3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIEHUE
MOJIEKYJISIpHON  (OpPMYJIBI OPraHUYECKOro COeIMHEHUs 1o wmacce (00béMy)
OPOAYKTOB CrOpaHMs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) IMPOIYKTOB
peaKkiMM W/UIUM WMCXOAHBIX BEIIECTB, YCTAaHOBJIICHHE CTPYKTYpHOH (QOpMyIIbl
OpraHUYEeCKOr0 BEILIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WJIHM CHOCOOOB
MOJIyYEeHUs], OIpEACNICHUE JOJM BbIXOAA MPOAYKTA PEAKIHH OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanus MeXIpeaMETHBIX CBA3EU MPU U3YYEHUH OPraHUYECKOW XUMHU B
10  xjmacce  OCyIIECTBISIETCS ~ 4epe3  MCIOJIb30BaHME  Kak  OOIIMX
€CTeCTBEHHOHAYYHBIX TMOHATUM, TaK W TOHSATUW, TPHUHATHIX B OTACJIBHBIX
MpeAMETaxX €CTeCTBEHHO-HAYYHOTO LIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIC TIOHITHS: SIBJICHUE, HAYUHBIN (PakT, TUIoTesa,
TEOpus, 3aKOH, aHalMU3, CUHTE3, Kilaccu]uKalus, HaONIOIEeHUEe, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIEJb, MOJICJINPOBAHUE.

®uzuka: wmartepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BELIECTBO, TEI0, OOBEM, arperarHoe COCTOSTHUE
BEIIECTBa, (PU3UUECKUE BEIMYUHBI, €IUHUIIBI W3MEPEHHS, CKOPOCTb, SHEPTHs,
Mmacca.

buonorusi:  kineTka, opraHusM, J3KocucTeMa, Ouochepa, MeTabOIU3M,
HACJIeICTBEHHOCTb, aBTOTPO(HBIA M reTepoTpOodHBIN THUN NUTaHUS, OpOKEHHE,
doToCcuHTE3, HbIXaHWe, OEJKH, YIJIEBOJbI, >KUPbI, HYKJICHMHOBBIE KHCIIOTHI,
(dbepMEHTHI.

['eorpadus: mosie3Hble UCKOMAaEMbIE, TOTLIHBO.



TexHonorus: IMMOICBLIC IIPOAYKTBI, OCHOBBI PalWMOHAIIBHOIO IIMTAaHMA,
MOKOIIUC CPCACTBA, MATCPpUAJIbI U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX sfiep. XuMuueckui snemeHT. M3oromnbel. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK ATOMOB, KBAaHTOBBIC YMCIIa. DHEPreTUYECKHUE YPOBHU U
nmoaypoBHU. AToMHBIE opOuTanu. Kinaccudukarms XuMAYECKUX 3JI€MEHTOB (s-, P-,
d-, f-omementer). PacmpeneneHue SJICKTPOHOB IO aTOMHBIM — OPOHTAJISIM.
DOneKTpOHHBbIE KOHPUTYpAIIMH aTOMOB 3JIEMEHTOB MEPBOTr0—4E€TBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHWH, AJIEKTPOHHBIE KOH(MUTYpallUd HOHOB.
DJIEKTPOOTPULIATENBHOCTb.

Ilepnogmueckuit 3akoH U llepmoanueckas cucremMa XHUMUYECKHX JIEMEHTOB
J.N. MenneneeBa. CBs3b NMEPUOINYECKOTO 3akoHA M [lepmoamyueckonl cUCTEMBI
XMMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOpUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU
NPOCTBIX M CIOXHBIX BEIIECTB IO TpyIllnaM MW M[epuojaM. 3HAYECHHUE
nepuoandeckoro 3akoHa /.M. Menneneena.

XuMHYECKasi CBs3b. BHABI XUMHUUYECKOW CBSI3U: KOBAJIICHTHAs, HWOHHAS,
MeTajinyeckas. MexaHu3mMbl 00pa3oBaHWs KOBAJICHTHOW CBSI3U: OOMEHHBIN H
JOHOPHO-AKIENTOPHBIN. JHEPrus U JIUHA CBA3U. [[0JIpHOCT, HANPABIEHHOCTH U
HAChIIAEMOCTh KOBAJIEHTHOM cBs3U. KpatHele cBa3u. Bopopoanas CBA3b.
MexXMONEKYIApHBIE B3aUMOICUCTBHUSL.

BaneHTHOCT, M BaJICHTHBIE BO3MOYKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X TEOMETPUUYECKUM CTPOCHHUEM (Ha TIPUMEPE COCAMHECHHIM
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBienune 0 KOMIJIEKCHBIX coeAuHEHUsIX. CocTaB KOMILUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarenb, JHUTraHAbl. 3HAYEHHUE KOMIUIEKCHBIX COEIUHEHUM.
[TonsiTHE O KOOPIUHALIMOHHOW XHUMUH.

BemecrBa  MOJEKYJNSPHOIO W HEMOJEKYJSIPHOTO  CTPOCHMS.  TuIibl
KPUCTALTNYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonsatue o gucnepcHsix cucreMax. MictuHabie pactBopsl. IlpencraBienue o
KOJUTIOMTHBIX pacTtBopax. CrocoObl BBIpaXEHHUS KOHIIGHTPAIMM PaCTBOPOB:
MAaccoBasi JOJIsl BEUIECTBA B pacTBOPE, MOJISIpHAsA KOHLIEHTpauus. HaceleHHbie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraiumoruaparsl.

Knaccudukanus 1 HOMEHKJIaTypa HEOpPraHUYeCKUX BeEIIecTB. TpHUBUATbHbBIE
Ha3BAaHUA OTJICJIbHBIX MPEACTABUTEIEH HEOPTAaHUYECKUX BEILIECTB.



Knaccudukanus XMuMHUYECKUX pEaKlUui B HEOPraHUYECKOM U OpPTraHHYEeCKOM
XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB; 3aKOH COXPAHCHMSI W IPEBpAaICHUS
DHEPTUU MPU XUMHUYECKUX peakiusax. TermtoBeie 3PGeKThl XUMUISCKUX PEAKITUH.
TepMoxuMUYECKHEe YpPaBHEHUS.

CKOpOCTh XMMHUYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3JIMUHBIX (DAKTOPOB.
['oMmoreHHbI€ U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

OG6paTuMble 1 HEOOpaTUMBIE peaklMk. XUMHUYECKoe paBHOBecHue. KoHcTanTa
XUMHAYECKOTo paBHOBecus. DakTophl, BIAMUSIONIME HA TMOJOXKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIepaTypa, JaBJICHUE U KOHIEHTPAIMU BEIIECTB, yUYaCTBYIOIIUX B
peaxuu. [Tpuanun Jle [larense.

OnekTpoiuTuueckas aucconuanus. CHIIbHbIE M clIa0ble  2JICKTPOJIUTHI.
Crenenp nuccoumarmu. Cpena BOAHBIX PacTBOPOB: KHUCIOTHAas, HEUTpasibHas,
menounas. Bogopoansiii nmokasarens (pH) pactBopa. ['maponus coneit. Peakiuu
HMOHHOTO OOMEHA.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakuur.  CTemneHb  OKHUCIICHHUS.
OkucnauTenb W BOCCTAHOBUTENb. lIpolecchl OKUCIEHHWS M BOCCTAaHOBJICHUSI.
Baxneiiiiie OKHCIUTENTM W BOCCTAHOBUTENHU. METOJ SJIEKTPOHHOro OaliaHca.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB U MX MPEBPAILCHUI:
pa3loKEHHE TEPOKCHJA BOAOpPOJA B NPUCYTCTBUM KaTald3aTOpa, MOJAEIH
KPUCTAJUNIMYECKUX PEHIETOK, TPOBEICHUE PEAKIIUi HOHHOTO 0OMEHa, ONpe/IeIeHIe
Cpelbl PAacTBOPOB C TOMOIIBIO MHAUKATOPOB, HU3YUYCHHUE BIUSHUS Pa3JIMUHBIX
(GakTOpOB HAa CKOPOCTh XMMHUYECKOW pEaKIMh U TMOJOKEHUE XUMHUYECKOTro
paBHOBECHSI.

Heoprannuyeckass Xummusi.

[Tonoxxenne HemerawioB B [lepuoandeckoi CUCTEME XUMUYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOEHHOCTH CTPOCHUSI MX aTOMOB. DU3WYECKHUE CBOWMCTBA
HEMETAJIOB. AJIJTIOTPOIHS HEMETAIIOB (Ha MPUMEPE KUCIopoia, cephbl, ochopa u
yriepoza).

Bonopon. Ilomyuenue, du3nyueckue M XUMHUYECKHE CBOMCTBA: PEAKIIUHU C
METAJJIaMH ¥ HEMETa/llaMH, BOCCTAHOBUTEJIbHbIE CBOWCTBA. [ UapuUABL
TonnuBHBIE AIIEMEHTHI.

lNanorensl. HaxoxxzeHue B mpupojie, CIOCcOObl MOJydeHus, (U3NYECKUe U
XUMUUYeckue cBoucTBa. ["amoreHoBoopobl. BakHeie KUCIopoACcoAepKaIlIne
COCIMHEHUS TajoreHoB. JlabopaTopHbIle M MPOMBINLIIEHHBIE CIIOCOOBI TOTYyYCHHUS
rajoreHoB. [[puMeHeHne ra;IoreHOB U X COCTMHEHUH.

Kucnopon, o3on. JlaGopatopHble W MNPOMBIIUICHHBIE CIOCOOBI IMOJYyYCHUS
kuciopoaa. Ou3nuecKkue U XMMHUUYECKHE CBOMCTBA WM MPUMEHEHHUE KHUCIOpoaa U
030Ha. OKCUIbI U IEPOKCUIBI.



Cepa. Haxoxnenue B mnpupone, crnocoObl TMONy4eHHs, (U3HYECKHE U
xumudeckue cBoictBa. CepoBomopon, cyiabdunbl. Oxcun cepwi(1V), oxcup
cepol(VI). CepHucras m cepHas KUCIOTHI W uUxX coju. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOTHL. [IpruMeHenue ceprl U €€ COeTMHEHUM.

Azor. Haxoxnenue B mpupoje, crnocoObl MOdMydeHus, (U3UYECKUE U
XUMHYECKUE CBOMCTBA. AMMUAK, HUTpUAbL. OKCHBI a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azorta
U €r0 COCAMHEHUN. A30THBIE YJOOpPEHHUS.

dochop. Haxoxaenue B mpupojae, CHOCOOBI MONy4YeHUs, (PU3UIECKUE U
xumudeckue cBoictBa. Pochuasl u dochun. Okcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue dochopa u ero coegunenuit. dochopHbie
yI00peHus.

Yraepon, HaxoxjaeHUE B OpUpoJe. AJUIOTPOINHBIE  MOAU(UKAIUU.
duznyeckue ¢ XHUMHYECKHE CBOMCTBA TMPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yrimepona(IV), yronbpHas kuciora u e€
COJIU. AKTHUBUPOBAHHBIA YTOJb, aacopoOuus. dysiepeHsl, rpadeH, yriaepoHble
HaHOTPYOku. [IpuMeHeHue MpOCThIX BEIIECTB, OOPa30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxnenue B npupoje, crnocoObl MOJy4eHHs, (PU3HUECKUE U
xumudeckue cpoiictBa. Oxcun kpemHusi(IV), kpemHUEBas KUCIOTa, CHIIMKATHI.
[IpumeneHue kpeMHus U ero coequHeHui. CTeKI0, €ero noJiydeHue, BUIbl CTEKIIA.

[Tomoxenne meramnoB B Ilepuoanueckon CUCTEME XMMHUYECKUX 3JIEMEHTOB.
OCo0OEHHOCTH CTPOEHMS DJEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
dbusznyeckre cBoiicTBa MeTaioB. IIpumeHeHHe MeTalsioB B OBITY M TEXHUKE.
CmuiaBel METANIIOB.

DNEKTPOXUMHUYECKUI  psJl  HampspkeHud  metamwioB.  OOmwue  crnocoOb

MOJTY4EeHUS METaJJIOB: TUIPOMETAILTYpPrus, NUPOMETAILTYPIHUS,
anekTpoMeraiutyprusi. Ilonstue o koppo3uu MetaymioB. CrocoObl 3aliuThl OT
KOpPPO3HH.

O6mrast xapakrepuctuka MmeTtaioB [A-rpynmsl [lepuonnueckoid cucTeMbl
XUMHUYECKUX dyieMeHToB. Harpuit u kanumil: nonydeHue, ¢u3nueckue U
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mas xapakrtepuctuka MertamioB IIA-rpynmel [lepuonuueckoi cuctembl
XUMUYECKUX DJEMEHTOB. MarHuii W KaJlblUil: moJiydeHue, (¢(U3UYECKHe u
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCINHEHUM.
XKécTtkocTh BOBI U CIOCOOBI €€ yCTpaHEHHUS.

ATIOMUHMI: TONy4YeHue, PU3NYeCcKre U XUMHUYECKHE CBOWCTBA, TPUMEHEHUE
IPOCTOr0 BEIIeCTBA M €ro coeauHeHuil. AM@oTepHble CBONCTBA OKCHIIA U
TUIPOKCUA ATTFOMUHHUS, TUAPOKCOKOMILIIEKCHI A TFOMUHHS.



OO6miass  xapakTepucTHKa MeTaIOB T1o0ouHbIX mnoarpynn  (b-rpymim)
[Teproauyeckoil CUCTEMbI XUMUYECKHUX JIEMEHTOB.

du3nvecKue U XMMUYECKUE CBOMCTBA Xpoma U ero coequHeHnil. OKcuabl u
ruapokcuasl xpoma(Ill), xpoma(Ill) u xpoma(VI). Xpomatbel u AuXpoMartbl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nuecKue M XHUMUYECKHE CBOMCTBA MapraHia M €ro COEIWHEHUI.
Baxueitmne coequnenusi wapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua(VII). Ilepmanranar kanus, ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMHYECKHE CBOWCTBA Keie3a M ero coequHeHuil. OKCUbL,
ruapokcuasl u cou xenesa(ll) u xxeneza(Ill). Tlonydyenne u mpuMeHeHHE Kee3a
U €r0 CILIABOB.

duznueckre 1 XMMUYECKUE CBOMCTBA MenH U €€ coequHeHuil. [lonyuenne u
MIPUMEHEHUE MEIU U €€ COeAMHEHUM.

[uHk: monyyeHue, (QU3NYECKHME W XHMMHUYECKHE CBOMCTBA. AMQOTepHBIE
CBOKMCTBA OKCHJIA M TUAPOKCUIA IUHKA, TUAPOKCOKOMILUIEKCHI IIMHKA. [[puMenenune
LUHKA U €r0 COCAUHEHUMN.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M WX MPEBPAILICHUI:
n3yueHre oOpas3loB HEMETAIOB, ropeHue cepbl, (pocdopa, xenesa, MarHus B
KHCJIOpPOAE, HW3y4YEHHE KOJUIEKIMM «MeTamisl W CIUIaBbl», B3aWMOJCUCTBUE
IIEJIOYHBIX U IIE€JIOYHO3EMENIbHBIX METAJJIOB C BOJOW (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPUATIOB), B3aUMOJICHCTBUE IIMHKA M >K€Je3a C pacTBOpaMU KHUCIOT U
HIeJI0YEel, KaYeCTBEHHBIE PEaKIMi Ha HEOPraHWYECKUE aHUOHBI, KATHOH BOJIOPO/Ia
M KaTUOHbl METAJUIOB, B3aWMOJECHCTBUE THUAPOKCHIIOB ATIOMHHHUS W LHUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEMIEHUE DKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEMaM
«T"anorens», «Cepa u e€ coeauHeHUs», «A30T U GHochop U UX COCTUHEHUSY,
«MeTasbl TIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYIIID.

XUMHUS U KU3Hb.

Ponb xumuun B oOecriedueHnH yCTOMYMBOTO pa3BUTHs yenoBedecTBa. [loHsTue
0 HayYHBIX METO/IaX MO3HAHUSA U METOAOJIOTUN HAy4YHOro uccieaoBanus. Hayuneie
MPUHITUIBI OPTraHU3aIMi XUMHYECKOTO MPOU3BOICTBA. [IpOMBITIUIEHHBIE CITOCOOBI
MOJIYYEHHS] BOKHEUMIIMX BEUIECTB (Ha MpUMEpE MPOU3BOJICTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, MeTaHoa). [[poMbllIeHHbIE CTOCOOBI TOJIYYEHHS] METAVIOB U CILIaBOB.
XUMHYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPElIbl U €T0 MOCIeACTBUS. POiIb XMUU B
o0ecrieYeHUN dHEPreTHIECKON 0€30MacHOCTH.

XuMusi W 300pOBbE 4UesioBeka. JlekapcrBeHHble cpenctBa. [lpaBuna
WCTIOJIb30BaHUA JIEKAPCTBEHHBIX ITpenapaToB. Poib XMMUU B pa3BUTUNA MEAUIUHBI.

XuUMUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE A00aBKU. Pojb xuMuu B
oOecreyeHnu MUIIeBOi 0€30MacHOCTH.



Kocmernueckne u mapdromepHbie cpeactBa. beitoBas xumwus. IlpaBuiia
0€30I1aCHOT0 HMCIIOJL30BaHUS IIpenapaToB OBITOBOM XHMHUHM B TIOBCEIHEBHOM
KU3ZHU.

XuMusa B CTPOUTEILCTBE: BAKHEUIINE CTPOUTENbHBIE MaTepuaibl (IIEMEHT,
OCTOH).

XUMHUS B CEIIBCKOM X03sicTBe. OpraHuvecKue ¥ MUHEpaIbHbIC YI0OPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPACKH, CTEKJIO, KEpAMHKA.
Marepunainsl 11 35eKTpoHUKU. HaHOTEXHONMOT M.

Pacuérurlie 3agaun.

Pacuétel: mMaccel BemiecTBa WM 00BEMA Ta30B MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WM OObEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKIUMU, €CIU OJHO W3
BEIIIECTB MMEET MPUMECH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKkIuu, eciy OJHO U3 BEILIECTB JaHO B BUJIE pAcTBOpA C OMPEAEIEHHON MacCOBOM
JOJIE PacTBOPEHHOTO BELIECTBA, MACCOBOW JOJIM M MOJSPHOM KOHIIEHTpAlUU
BEIIECTBA B pACTBOpPE, JOJU BBIXOJIa MPOJYKTa PEAKIMU OT TEOPETHUUECKU
BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeIMETHBIX  CBSI3eM MpU  U3ydeHUH oOmed u
HEOPraHMYeCcKOM XMMHH B 11 Kiacce oCyllecTBIseTCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITUMN, TaK ¥ MOHSATUM, MPUHITHIX B OTACIIBHBIX
MpeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTecTBEHHO-HAYUHbBIC MMOHATHS: SIBIICHUE, HAYYHBIN (DaKkT, TUIOTE3a,
TeOpusi, 3aKOH, aHaJM3, CUHTE3, KiacCUUKAIMs, TEPUOJUIHOCTb, HAOIIOCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICIMPOBAHUE.

®dusuka: MaTepusi, MUKPOMUDP, MAaKpOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIIbI, PaIMOAKTUBHOCTH, MOJIEKYJIa, SHEPIreTUYECKUIN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIIECTBA, HUJCAIbHBIN Ta3, (U3UMUYECKUE
BEJIMYMHBI, €AUHULIBI U3BMEPEHUSI, CKOPOCTh, IHEPTHS, Macca.

buonorus: kneTka, opranusm, 3KocucteMa, onocdepa, MeTadboIu3M, MaKpo- 1
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJIbI, HYKJICMHOBBIE KHUCJIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M TOTOK DHEPTUH B IKOCHUCTEMAX.

['eorpadus: MuHepasbl, TOpHBIE TTOPOIbI, MOJE3HBIE UCKOMAEMbIE, TOILJIUBO,
PECYPCHL.

TexHoJOrUs: XUMUYECKAs] MPOMBIIUIEHHOCTh, METAJLTYPTHUsl, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJCTBO, MUIIEBAs MPOMBIIIICHHOCTD,
dbapMarieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX
npenapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEpHalOB, 3JIEKTPOHHAs
MIPOMBIILUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHNMA ITPOT'PAMMBI 110 XUMK
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMHM C CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOEHHUS IMpeameTa «XUMHS» Ha YpPOBHE CPEIHETO
oOmero oOpa3oBaHUS BBIACICHBI CICAYIOIIME COCTABJSIONIME: OCO3HAHHE
OOyYaloIMUMUCA POCCUHCKOM TpakAaHCKOW HIEHTUYHOCTH;, TOTOBHOCTh K
CaMOpPA3BUTHUIO, CAMOCTOATEIBHOCTA U CAMOOTIPEICIICHUIO; HAJTMUUE€ MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CHOCOOHOCTh OOyYaromuXxcs PYKOBOJCTBOBATHCS
OPUHATHIMU B OOIECTBE TMpaBWIaMH MW HOPMaMH IIOBEJCHUS;, HaJUUIHC
MPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTh 1IEIM U CTPOUTH
’KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE  pE3YJIbTATBl OCBOCHHUS IIpEeAMETa «XHUMUSD»  OTPa)KaroT
c(hOpPMHUPOBAHHOCTh OMbBITA TO3HABATEIBPHON W MPAKTUUCCKOU JEATEIHLHOCTH
00yyJaromuxcs B Mpoliecce peain3aiu 00pa3oBaTeIbHOM €SI TEIHLHOCTH.

JIMYHOCTHBIE PE3yJNbTATBl OCBOCHHS MOpeAMeTa «XHMHUS»  OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OMbBITA TMO3HABATEIBHON W MPAKTUYECKOU JESATEIBHOCTH
00yyJarommxcsl B MPOIIECCe pealu3aiuu 00pa30BaTEeIbHOW JCATEILHOCTH, B TOM
YHCJIC B YACTH:

1) rpaskaIaHCcKOro BOCIIMTAHUS

0CO3HaHMs O0YYAIOIMIUMHUCS CBOUX KOHCTHTYIIMOHHBIX IIPaB U 00s3aHHOCTEH,
YBOKCHUSA K 3aKOHY M IPABOIOPSAKY; MPEACTABICHUS O COLMAIIBHBIX HOpMax W

MPABMJIAX MEKIIMYHOCTHBIX
OTHOIIEHHWI B KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JEATEIHLHOCTH
MPU CO3/IaHUM Y4YE€OHBIX MPOEKTOB, PEUICHUM YUYE€OHBIX M MO3HABATEIbHBIX 3aj1ad,
BBITIOJTHEHUN XUMHYECKHUX dKCIIEPUMEHTOB; CIIOCOOHOCTH IMOHUMATh U MPUHUMATh
MOTHUBBI, HAMEPEHHUS, JTOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YICOHOU AEATEIHHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMA:

LIEHHOCTHOT'O OTHOIIEHUS K ICTOPUYECKOMY U HAYYHOMY HACIIEIUIO
OTEUECTBCHHOW XWMHH, YBAXKEHHs K MPOIIECCY TBOPYECTBA B 0OJACTH TEOPHH U
MPAKTUYECKOTO TMPUIIOKEHHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JAHHBIE HAYKH €CTh
pe3yabTaT JJIMTENbHBIX HAOMIOJCHUM, KPOMOTIMBBIX JKCIEPUMEHTATbHBIX
MTOMCKOB, MOCTOSIHHOTO TPY/Ia YYEHBIX U MPAKTUKOB;



MHTEpECa M TI03HABATEJIbHBIX MOTHMBOB B TOJYYEHUU U TMOCIEIYIOUIEM
aHanu3e MHPOPMAIUU O MEPEIOBbIX JOCTUKEHHUSX COBPEMEHHON OTEYeCTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOr0 MOBEAECHUS; CIOCOOHOCTH OLEHUBATH
CUTYallMH, CBSI3aHHBIE C XMUMHYECKUMU SIBIICHUSIMH, U TPUHUMATb OCO3HAHHbBIC
pEelIeHsl, OPUEHTUPYSACh HAa MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;
TOTOBHOCTH OLIEHMBATh CBOE IMOBEJICHNE U MMOCTYIKHA CBOUX TOBAPHILEH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCIIECTBUIA MOCTYIIKOB;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

NOHUMAaHUsl 1LIEHHOCTEH 3J0poBOoro M 0Oe3zomacHOro oOpasza >KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY H
MICUXUYECKOMY 37I0pOBbIO; COOJIOJCHUS TpaBUil OE30MAaCHOr0 OOpalieHus ¢
BEILIECTBAMH B OBITY,

NOBCEHEBHOM JKWU3HU, B TPYIOBOM JNEATEIBHOCTH; IMOHUMAHUSA LEHHOCTH IPABUIL

UHAUBUYAJIBHOTO U KOJUIEKTUBHOTO
0€30MMacHOT0 MOBEJICHUS B CUTYaLUsAX, YTPOKAIOIIUX 370POBbIO U JKU3HM JIIOJEH;

OCO3HaHMS NOCIEACTBUN U HENPUATHS BPEAHBIX NPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

5) Tpy10BOT0 BOCHIUTAHUS:

KOMMYHHUKaTUBHOM  KOMIETEHTHOCTM B  Y4eOHO-HCCIIEIOBATEIbCKOM
NeSTeIbHOCTH, OOINECTBEHHO TOJIE3HOW, TBOPUECKOM ©  JAPYTHX  BHJAX
NEeSATEIbHOCTH; YCTAHOBKM Ha AKTUBHOE YYaCTUE B PEILICHUH NMPAKTUYECKHUX 3a/1a4
COLIMAJIbHOM HANpaBJIEHHOCTH (B paMKax CBOEro Kjacca, LIKOJbl); MHTEpeca K

MPaKTUYECKOMY M3YUYEeHHIO TpodeccHil pa3mmyHoro poaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHUs MPEAMETHBIX 3HAHMM MO XUMHUHU; YBaXXKECHUS K
TPYLy, JIOIAM Tpyla WU pe3yibTaTaM TPYAOBOW IEATEIBHOCTH; TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY HWHAMBUIYAJTILHOM TpaeKkToOpuu oO0pa3oBaHus, Oyayuien
npoeccun M peaau3aldd  COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4€TOM
JUYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUM, MHTEPECOB U MOTpeOHOCTEU
00111eCTBa;

6) IK0JIOrHYeCKOro BOCTIMTAHUS:

HKOJIOTUYECKHU LEJIECO00PA3HOTr0 OTHOIIEHUS K MPUPOJIE KaK HICTOUHUKY
CYLIECTBOBAHMS KM3HU Ha 3emJie; TMOHMMAaHMS TJIOOAILHOIO  Xapakrepa

HKOJIOTUYECKUX MPOOIJIeM, BIUSIHUS
SKOHOMHUYECKUX IMPOLECCOB HA COCTOSHHUE IPUPOJHONM M COLMAIBHOM CpElbl;
OCO3HaHUsI HEOOXOAMMOCTH UCTOIb30BaHUS TOCTHKEHUN XUMUU JJIs

peLIeHUs BOIIPOCOB PALlMOHAIIBHOIO PUPOIOIIOIb30BAHMS; AKTUBHOTO
HENPUATHS JEUCTBUN, IPUHOCIIIUX BpEl OKPYXKaroLIEeH NPUPOITHOU



cpene, yMEHUs! IPOrHO3UPOBATh HEOJIATONIPUATHBIE KOJOTUYECKHUE MTOCIEICTBHS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILAT UX; HAJTUYHUSA PA3BUTOTO
AKOJIOTMYECKOTO MBILIEHUS, IKOJIOTUYECKON KYJIbTYPBI, OIbITA

ACATCIIBHOCTHU AKOJIOTUYECKOMN HAIIPaBJICHHOCTH, YMCHUA
PYKOBOJACTBOBATHCA UMH B HOSH&B&TGHLHOﬁ, KOMMYHHK&THBHOﬁ )41 COHH&HLHOﬁ
ITPAKTHUKC, CITOCOOHOCTH )51 YMCHUA AKTHUBHO IMIPOTUBOCTOATD

UJIC0JIOTHH XeMO(hOoOuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW U OOILIECTBEHHOM NMPAKTUKHU;, MOHUMAHHS CHEU(PUKH XMMUU KaK HaAYyKH,
oco3HaHusi €€ poiau B (OPMHUPOBAHUU PAIMOHAIBHOIO HAYYHOI'O MBIIUICHHUS,
CO3JIaHUM 1IEJIOCTHOTO MPEICTABICHUS 00 OKPY)KAIOIIEM MHUpPE KaK O €IUHCTBE
NPUPOJBl U YENIOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU
npoOieM COXpaHEHUsi MPUPOJHOTO paBHOBECHS; YOESKIEHHOCTH B 0co0OO0M
3HAYUMOCTH XUMHUHU JJIsi COBPEMEHHOW LMBUJIM3AIMU: B €€ T'YMaHHCTUYECKOU
HaMpaBJICHHOCTH M BAXXHOM POJIM B CO3JIaHMM HOBOM 0a3bl MaTepuaibHOU
KyJbTYpbl, B pEUIEHUH TJIOOAIBbHBIX TPOOJEM YCTOMYMBOTO  pa3BUTHUSA
YEJIOBEYECTBA — CBIPHEBOM, DJHEPrEeTUYECKOM, IHIIEBOM M JKOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00€CTICUCHUH YCIOBHUM YCIICIITHOTO TpyAa U
AKOJOTUYECKH KOMMOPTHOW KU3HU KAXKIOTO YJieHAa OOIIECTBA; €CTECTBEHHO-
Hay4YHOU I'paMOTHOCTH: TIOHUMAHHUS CYIIIHOCTH METOJOB MTO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IMOJy4aeMble 3HAHUS IS
aHann3a U OOBSCHEHHUS SIBIICHUN OKPYKAIOIIETO MHUpPAa U MPOUCXOJAIIUX B HEM
U3MEHEHHM, yMEHHUS JieJlaTh OOOCHOBAHHBIC 3aKIIOYCHHUS HAa OCHOBE HAYYHBIX
(GaKkTOB M HMMEIOIIMXCS JTAHHBIX C IEJbI0 TOJYYEHHUs] JTIOCTOBEPHBIX BBIBOJIOB;
CITIOCOOHOCTH CaMOCTOSITEILHO UCIOJI30BaTh XUMUYECKHUE 3HAHUS JIJISI
penieHus Tpo0JIeM B pealibHbIX KU3HEHHBIX CUTYAIIUSIX; HHTEpeca

K IMO3HAHUIO, UCCIIEA0BATEIBCKON IEATEIIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHUM C >KU3HEHHBIMU MOTPEOHOCTSIMU;, HHTEpEca K OCOOCHHOCTSIM TpyJa
B pa3nuHbIX chepax npodeccuoHaabHON
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeTtanpeameTHble pe3ysbTaThl OCBOCHHUS MPOTPaMMbl IO XUMUU HA YpOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUIS dbopmupoBaHus MHPOBO33PEHNUS oOyyJaroumxcs
MEXIMCITUTUTMHAPHBIE (MEXIPEAMETHBIE) O0IeHayYHbIe MOHITHS, OTPaXKaIoIINe



LEJIOCTHOCTh HAy4YHOW KapTHMHbBl MHpa M CIHEeUU(UKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepus, BELECTBO, SHEPIUs, SIBICHHUE,
MPOLIECC, CUCTEMA, HAayYHbIM ()aKT, MPHUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIEAOBaHUE, HAOJIOJIEHUE, HW3MEpPEHUE, JKCIEPUMEHT U JApPYTHE);
yHHUBEpCaJbHble Yy4eOHble JeWcTBUS (ITO3HABaTElbHbIE, KOMMYHHUKATHBHBIC,

peryJISTUBHBIC), obecrieynBaroIIe dbopmupoBaHue (b YyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHOW KOMITETEHITUN 00YYarOIIXCs;
CIIOCOOHOCTH 00yJaromuxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PCHUECKHIE 3HAHUS W YHHBEPCAIbHBIE YYCOHBIC
JEUCTBUS B MMO3HABATEIBHOU M COIMAJIBHOM IIPaKTHKE.

MertanpeaMeTHbIE Pe3yJbTaThl OTPaXalrOT OBJAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TIO3HABAaTEJIbHBIMU, KOMMYHHUKATUBHBIMH W  PETYJISTHUBHBIMU
JIIEUCTBUSIMU.

IMo3HaBaTeIbHbIE YHUBEPCAJIbHBIE yueOHbIe AeiicTBUs 1)

0a3o0BbIe JIOTMYECKHE eiiCTBUA:

CaMOCTOSITENIbHO  (POPMYJMpPOBaTH M aKTyalM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;  OMNPEAENATh LEeJd JEATeIbHOCTH, 3aJaBas
napameTpbl U KPUTEPUH UX
JOCTH)KEHHUSI, COOTHOCUTh PE3YJIbTAaThl JAESITEIIBHOCTU C MOCTABICHHBIMHU LESMU;
UCII0JIB30BaTh ITPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOIO MBILUICHUS: BBIIEISTh
XapaKTEpHbIE IPU3HAKU MOHATHIA U yCTaHABIMBATh UX B3aMMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIHE MOHATUA ISl OOBSICHEHUS OTAEIbHBIX (PAKTOB U SIBJICHUI;

BbIOMpATh OCHOBAHMSI U KPUTEPUHU JUIS KJIacCU(UKALIUK BEUIECTB U
XUMUYECKUX PEAKUMH; YCTAaHABJIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
M3Y4aeMbIMHU SIBJICHUSIMU; CTPOUTH JIOTMYECKUE pPACCYX ACHUS (MHIYKTUBHBIE,
JNEAYKTUBHBIE, MO AaHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEYUs B
paccMaTpUBaEMBbIX SIBICHUSX, (POPMYIMPOBATH BHIBOABI U 3AKIIOYEHUS; IPUMEHSTh
B IIpOLIECCE€ IIO3HAHMS MCIOJb3YyEMbIE B XUMHU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TPeoOpa3oBbIBATh MOJENBHBIE MPEACTABICHUS — XHUMHMUYECKUH 3HaK
(cumBOII) BIEMEHTa, XUMHUYecKas (popmyiia, ypaBHEHUE XUMHUYECKON peakuuud —
Opy pElIeHUH YYEOHBIX IO3HABATENbHBIX M TMPAKTHUECKUX 3a/lay, MPUMEHSThH
Ha3BaHHBIE MOJIEJIBHBIE MPEICTABICHUS [JIS1 BBISBICHHS XapaKTEPHBIX NMPU3HAKOB
M3Y4aeMbIX BEIECTB U XUMUYECKUX PEAKLUH.

2) 6a30BbIe HCCIIEN0BATEIbCKUE TefiCTBUS:

BJIaJIETh OCHOBAMH METO0B HAYYHOT'O TIO3HAHUS BEILIECTB U XUMUYECKUX
peakuuii; QopmynupoBaTh LEIM M 3aJayd  UCCIEAOBAHMS, HCIOJIb30BAThH
MOCTABJICHHBIE U CaMOCTOSATEIHLHO CQOPMYJIHUPOBAHHBIE BOMPOCHI B KadyeCTBE
MHCTPYMEHTa MO3HAHUS W OCHOBBI JUIsl (DOPMHUPOBAHMS THIIOTE3bl MO MPOBEPKE



IPaBUJILHOCTH BBICKA3bIBAEMBIX CY>KJECHUH; BJIaJIETh HABBIKAMU CaMOCTOSTEIIBHOTO
IUIAaHUPOBAHUS U IPOBEJICHUS YUYEHHMUECKHX HKCIEPUMEHTOB, COBEPILECHCTBOBAThH
yYMEHUs HaOJII0JaTh 32 XOJOM IpOIEcca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €r0
pe3ynbTaT, GopMyIHpoBaTh 0000IEHUS U BBIBOABI OTHOCUTEIHHO TOCTOBEPHOCTH
pE3yJIbTaTOB MCCIEAOBAHUSA, COCTaBIATh OOOCHOBAHHBIM OTYET O MpOJEIaHHON
paboTe; MmpuoOpeTaTh ONBIT YYEHMUYECKOH HCCIIE0BATENbCKON U IMPOEKTHOM
JESTEIbHOCTH, IPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY
MOWCKY METO/IOB pEIICHUs TMPaKTUYECKUX 3a/ay, NPUMEHEHHUIO pPa3INYHbIX
METO/0B IMO3HAHUS.

3) pa6ora ¢ mHpopMaIHeii:

OPUEHTHPOBATHCS B PAa3IMYHBIX UCTOYHUKAX WH(POpMAIUHU (Hay4IHO-
MOMyJIsipHasl JIMTepaTypa XUMHYECKOIO COJEpKaHUs, CIPaBOYHbIE IO0COOUS,
pecypcsl MHTEpHETa), aHaNM3UpOBaTh MHMOPMAIMIO PA3IUYHBIX BUIOB U (opM
IpeCTaBICHNUS, KPUTHYECKU OLIEHUBATh eé JIOCTOBEPHOCTh 17}
HEMIPOTUBOPEUHBOCTh;  (POPMYIMPOBATH 3alpPOCHl M TMPUMEHSITH Pa3InIHBIC
METO/bl MPHU IMOUCKE M 0TOOpe HMHPOpMalUH, HEOOXOAUMOW MJis BBINOTHEHUS
y4eOHBIX 3a/lady OMNpPEACIIEHHOIO THUMA;  MPUOOPETaTh OIBIT HCIOIb30BAHUS
MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMA W PAa3JUYHBIX TOUCKOBBIX CHCTEM;  CaMOCTOSITEILHO BBIOMPATH
ONTHMallbHY!0  (QopMy mpencraBieHus uHopmauuu (cxemsl, TIpadukw,
AuarpamMmbl, TaONUWIBI, PUCYHKH MW JApPYTHE); HCIOIb30BaTh HAYYHBIA S3BIK B
KauecTBe CpeACTBAa NIpH paboTe ¢ XUMUYECKOHM HHGPOpMAIUMEH: TPUMEHSTH
MEXIpeIMeTHbIe ((PU3MUeCcKre U MaTeMaTHYEeCKUe) 3HAKH U CUMBOJIbI, (JOPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATYPY;

MCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

3a/1aBaTh BOMPOCHI 10 CYIECTBY 00CYKIaeMOM TeMbI B X0OJI€ AHAJIOTa W/ HIIN
JTUCKYCCUHM, BBICKa3bIBaThb  HUJeH, (DOpMyIMpOBaTH CBOW  MPEAJIOKCHUS
OTHOCHUTEJILHO BBITIOJHEHUS MIPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEN PE3yJbTATOB MO3HABATEIILHOM [IESATEIBLHOCTH,
MOJYYEHHBIX CAMOCTOSITEJIBHO UM COBMECTHO CO CBEPCTHUKAMMU IIPU BBINIOJIHEHUH
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO MCCIIEIOBAHUIO CBOWMCTB
M3Yy4aeMbIX BEIECTB, peaju3aluyi yueOHOro mpoekTa, U GopMyJupOBaTh BHIBOJIbI
[0 pe3yJbTaraM IPOBEAEHHBIX HCCIEIOBAHUM IyTEM COIJIACOBAHMS TO3WIIUNA B
xoJ1e 00CyXIeHHs] 1 OOMEHa MHEHUSMH.



PeryisiTuBHbIE YHHBepPCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBAThb M OCYLIECTBIISATh CBOK IO3HABATEIbHYIO
NeSITeIbHOCTb, OIpenensss €€ Leau U 3a7add, KOHTPOJMpPOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpeAjaracMblii ajlropuT™M JACHCTBUH mpu
BBIIIOJIHEHUHM Y4eOHBIX W HCCIIEAOBATENILCKUX 3a/ad, BbIOMpaTh Haumbosee
3¢ (deKTUBHBIA CMOCOO WX pelleHHs C Y4YETOM TMOJYYEHHUs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBIIATH CAMOKOHTPOJIb ACATEIBHOCTA HA OCHOBE CAMOAHAJIN3A U
CaMOOLICHKH.

HHPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIEC pe3ybTaThl OCBOEHUS MPOrpPaAMMbI IO XUMUU Ha YTIyOJIEHHOM
YPOBHE HAa YPOBHE CPEHEr0 00IIEero 00pa3oBaHus BKIIOYAIOT CEUU(DUIECKHE IS
yueOHoro npeamera «XUMHs Hay4dHbIE 3HAHMsI, YMEHUS U CIIOCOOBI IEHCTBUH IO
OCBOEHUIO, MHTEPIPETAUU U NPEoOpa30BaHUI0 3HAHUN, BUIBI JEATEIBHOCTH IO
[OJyYEHUI0O HOBOTO 3HAaHUS MU TNPUMEHEHUIO 3HAHUNA B PA3JIMYHBIX Y4EOHBIX
CUTyallUsX, a4 TAKKE B PEAIbHBIX JKU3HECHHBIX CUTYallMsX, CBSI3aHHBIX C XUMUEH. B
[IpOTpaMMeE M0 XHWMHH TMPEIMETHBIE pE3yJNbTaThl IPEACTABICHBI 10 TOJaM
U3YYCHHUS.

10 KJIACC

[IpenMeTrHbIe pe3ynbTaTbl OCBOEHUS — Kypca «Oprannueckas
XUMMUS» OTPaXkKaroT:

c(OPMUPOBAHHOCTh MPEJICTABICHUI: O MECTe W 3HAYEHHWU OPTraHUYeCKOU
XUMHHU B CHCTEME €CTECTBEHHBIX HayK U €€ poyid B 00ECleYeHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHMUECKOU, SHEPTETUUECKOU U
MUIIEBON 0€30MacHOCTH, B Pa3BUTHH MEIMILIMHBI, CO3JAaHUU HOBBIX MaTEpHUAJIOB,
HOBBIX VICTOYHHUKOB DHEpIuH, B o0ecrieueHnu paLMOHATIBHOIO
MPUPOIONIONIB30BaHus, B (OPMUPOBAHMM MHPOBO33PEHHUSI U OOIIEH KyJIbTYpbl
YeJI0OBEKa, a TAK)KE IKOJIOTHUEeCKH 0OOCHOBAHHOIO OTHOIICHHSI K CBOEMY 370POBBIO
U [PUPOJHOM cpele; BIAJCHHUE CHCTEMOM XUMHYECKUX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOIINAE MOHATUS — XUMHUUYECKUM JIEMEHT, aTOM, SIAPO U
JNIEKTPOHHAsT 00o0Ji0YKa artoma, S-, P-, J-aToOMHBIE OpOWMTAM, OCHOBHOE W
BO30YXAEHHOE COCTOSHUS aToMa, THOpHAM3alMs aTOMHBIX OpOHTaiel, HOH,
MOJIEKYJ1a, BAJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTEINEHb  OKHUCIICHUS,
XUMUYECKasi CBA3b, MOJb, MOJSpHas macca, MOJISIPHBIA OOBEM, YIIIEpPOIHBIN



ckener, (QyHKUMOHAJIbHAs  TpYyIIa, pajukal, CTPYKTypHble  (opmyIibl
(pa3BEpHYThIE, COKpalI€HHbIC, CKEJIETHbIC), HU30MEpUsl CTPYKTypHas U
MIPOCTPAHCTBEHHAA (T€OMETPUYECKas, ONTHUYECKAs), U30MEPbl, TOMOJIOTMYECKUI
psAd, TOMOJIOTH, YTIEBOAOPOJBI, KUCJIOPOJI- W a30TCOJEpKAllUe OpPraHuYECKUe
COCIMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COEIMHEHMUSI; TEOPUH, 3aKOHBI (repuoanueckui 3akoH J[. . MenpaeneeBa, Teopus
CTpOoeHHUs opranuueckux BemiecTB A. M. BytinepoBa, 3aKOH COXpaHEHHSI MAaCChI
BEIIIECTB, 3aKOH COXPAHEHUsS U TMPEBPAIICHHUS SHEPIUU TMPU XUMHYECKUX
peakIusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMHUU, MUPOBO33PEHUECKUE
3HAHMS, JIeKAllMeé B OCHOBE IOHMMAaHHUS TPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKUX SBJICHUM;, MPEACTABICHUS O MEXaHU3MaX XHMMHUYECKUX pEaKIuH,
TEPMOJUHAMMUYECKUX M KHHETUUYECKUX 3aKOHOMEPHOCTSX UX TMPOTEKaHUs, O
B3aMMHOM BJIMSTHUM aTOMOB M TPYNI aTOMOB B MOJIEKYyJiaX (MHAYKTUBHBIM U
Me3oMepHbIi 3 dekTsl, opuentantsl | u Il pona); dbakronornyeckue cBeaeHUs: 0O
CBOMCTBax, COCTaBe, MOJYYCHHU M O€30MaCHOM HCIIOJIb30BAHUN Ba)KHEUIIUX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JESITEIBHOCTH YeIOBEKa, 0OIINX
Hay4YHBIX MOPUHIUIIAX XUMHYECKOIOo MPOU3BOJCTBA (HA MpUMEpE MPOU3BOACTBA
METaHoNa, TMepepaboTku HePTH); CHPOPMUPOBAHHOCTH YMEHHUW: BBISBIATH
XapaKTEepHbIE MTPU3HAKU MOHSTUH, YCTAHABIMBATh UX B3aUMOCBS3b, UCIOJIb30BAThH
COOTBETCTBYIOIIIME TMOHATHS TMpPU ONHCAHUU COCTAaBa, CTPOEHUS M CBOWCTB
OpraHUYEeCKUX COCTUHEHUN; C(POPMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJMKY JUIsl COCTaBJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX
BEILIECTB;  COCTAaBJSAITh YPAaBHEHUS XUMHUYECKUX pEaKLUHWil W pacKpbiBaTh HX
CYILIHOCTB: OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiui MOCPEICTBOM
COCTaBJICHMS BJIEKTPOHHOr0 OanaHca 3THUX peaklHil, peakuuid MOHHOro oOMeHa
MyTEM COCTABJICHUS UX MOJIHBIX M COKPAIIEHHBIX MIOHHBIX YPaBHEHUI;

M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JJIs1 MIUTFOCTPALUU
UX XHMHUYECKOTO W MPOCTPAHCTBEHHOTO CTPOEHUS; CHOPMHUPOBAHHOCTH YMEHHI:
YCTaHABJIMBATh MNPUHAJICKHOCTh H3YYEHHBIX OPTraHMYECKUX BEIIECTB IO HX
COCTaBY M CTPOEHHUIO K ONpPENeNEHHOMY KJIACCy/TpyNie COEeIUHEHUH, NaBaTh UM
Ha3BaHus 10 cucrtemMarnueckoil HomeHkiarype (IUPAC) wu npuBoauTh
TPUBHAIIbHBIC HA3BaHUA MJI OTIAEIbHBIX MPEICTaBUTENCH OPraHMYECKUX BEIIECTB
(3TwiieH, aleTUsieH, TOJYOJ, TVIMIIEPUH, STHUJICHIJIMKOIb, (eHOJ, (popMabaerus,
aneTanbAeru]], aleToH, MypaBbUHAsl KHUCIIOTA, YKCYCHas KHCIOTa, CT€apuHOBasl,
OJICMHOBasA, MaJbMUTUHOBASI KUCIOTHI, TJIMIMH, allaHWH, MajbTo3a, (PYyKTO3a,
AQHWJIMH, JUBUHWII, U30TPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEACNSATh BHUJ XUMHUYECKOW CBSI3M B
OPraHUYeCKUX COCIUHEHMSAX (KOBaJICHTHAs M HWOHHAs CBS3b, G- U T-CBS3b,



BOJOPOJIHASL CBsI3b); COOPMUPOBAHHOCTh YMEHHMS MPUMEHATh MOJIOKEHUSI TEOPUU
CTpOEHHUS OpraHuyeckux BemecTs A. M. byTiiepoBa 1t 00bsICHEHUSI 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOECHUS,

chOPMHPOBAHHOCTh ~ YMEHUH  XapaKTepHW30BaTh  COCTaB, CTPOCHUE,
du3nueckue M XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEICTaBUTENICH Pa3TUUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJIKAaHOB, IIUKIOAIKAHOB, aJIKEHOB, aJKaUEHOB,
QJIKWHOB, apOMATUYECKUX YIJIEBOJOPOIOB, CHUPTOB, aJbJACTHUIIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OCJIKOB, YIJIEBOJIOB (MOHO-, JHW- W TIOJIMCAXaPHUIOB),
WUTIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKIY  HUMU  YpPaBHEHUSIMU
COOTBETCTBYIOIIUX XHUMHYECKUX pEAKIH C HCIOJIb30BAHUEM CTPYKTYPHBIX
dbopmyi; chOpMUPOBAHHOCTh YMEHUS MOATBEPKAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTHU PEAKIMOHHOMN CITIOCOOHOCTH OPTraHUYECKUX COCAUHEHUM OT
KPAaTHOCTH M TUIA KOBAJICHTHOM CBSI3U (G- U TM-CBSI3M), B3AUMHOTO BIIMSIHUSI aTOMOB
U TPYINI aTOMOB B MOJIEKyJlaX; COPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh
UCTOYHUKH YTJIEBOJOPOHOTO ChIpbs (HEPTh, MPUPOAHBIA Ta3, Yroiib), CIIOCOObI
ero mnepepaboTKM U MPAKTUYECKOE TMPUMEHEHHUE MPOIYKTOB MEpepadbOTKH;
c(hOpPMUPOBAHHOCTh BJAJEHUS CUCTEMOW 3HAHMI O EeCTECTBEHHO-HAayYHBIX
METO/Iax MO3HAHUs — HAOJI0IEHUH, U3MEPEHUN, MOJICIIUPOBAHUH, IKCIIEPUMEHTE
(peabHOM M MBICIIEHHOM) Y YMEHUS MPUMEHATH 3TU 3HAHMUS;

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE OTEpPaIliK MBICITUTEIIbHON
NEATEeIbHOCTU — aHaJM3 M CHHTE3, CpaBHEHHE, 00O0OIIEHHE, CHUCTeMaTHU3aIlUIo,
BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl U3yUEHUs CBOWCTB BEIUIECTB U
XUMUYECKUX PpeaKiui; CHOPMHUPOBAHHOCTh YMEHHI: BBISBISATH B3aWMOCBS3b
XUMUYECKUX 3HAHUM C TOHATUAMH W TPEACTaBICHUSMHU JIPYTUX €CTECTBEHHO-
HAy4YHBIX TMPEAMETOB Il OoJee OCO3HAHHOTO TIOHMUMAaHUSl  CYIIHOCTH
MaTepUAIbHOTO  €AWHCTBA MHUpa, MWCIOJIb30BaTh CHUCTEMHbBIC 3HAHUSA 10
OPraHUYeCKON XUMUHM JUIsl OOBSICHEHHUSI W MPOTHO3UPOBAHUSI SBJICHUMN, UMEIOIINX
€CTECTBEHHO-HAYYHYI0 TPUPOAY; CHOPMUPOBAHHOCTH YMEHUH: TPOBOIUTH
pacy€Thl MO XUMHUYECKUM (opMysiaM W YpaBHEHHSIM XUMHUYECKUX PEaKIuid ¢
UCIIOIb30BaHUEM (PU3MUECKUX BeIWYMH (Macca, 0O0BEM Ta30B, KOJUYECTBO
BEILIECTBA), XapAKTEPU3YIOIIMX BEIECTBA C KOJMYECTBEHHONW CTOPOHBI: PacdEThl
M0 HAXOXXJICHUI0 XUMHUYECKOW (OpMyJibl BelIeCTBa MO H3BECTHBIM MaCCOBBIM
JIOJISIM XMUMHYECKUX DJIEMEHTOB, MPOJAYKTaM CrOpaHus, MJIOTHOCTU Tra3000pa3HbIX
BEIIECTB;  CHOPMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIU3UPOBATH W
OIICHUBATh C TIO3UIIMH SKOJOTMYECKON OE€30MacHOCTH TOCJEACTBUS OBITOBON U
MPOU3BOJICTBEHHOM JCATEILHOCTU YeJIOBEKa, CBA3AHHOM C MepepadOTKOM BEIIECTB,
MCIIOJIh30BaTh TIOJYYCHHBIC 3HAHUS ISl IPUHATUS TPAMOTHBIX PEIICHHU MPoOIemM
B CUTYaIlUsX, CBI3aHHBIX C XUMHEH; CHOPMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIIHHO



IUTAHUPOBATh M MPOBOJUTHh XUMHUYECKHI HKCIEPUMEHT (MOTy4YEeHUE U U3YUYCHHE
CBOWMCTB OPTraHMYECKHX BEHIECTB, KAYECTBEHHBIE pEAaKUUU YIJIEBOLOPOJIOB
PAa3IMYHBIX KJIACCOB M KHUCJIOPOJCOJCPKAMMNX OPraHUYECKUX BEUIECTB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a7ad 10 PAaCclO3HABAaHUIO OPraHWYECKUX BEILIECTB) C
cOOJII0/IEHEM TMpaBUIl OE30MaCHOTO OOpalleHusl ¢ BelllecTBaMu U J1ab0paTOPHBIM
obopynoBanueM, (GopMylIupoBaTh 1€Jlb HCCIENOBAaHUS, TMPEACTaBIAThH B
paznuyHOil (opMe pe3ysbTaThl SKCHEPUMEHTA, aHAIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTh; C(HOPMUPOBAHHOCTH YMECHUM:

coOJI0/IaTh TIpaBUiIa SKOJOTUYECKH IE€JIECO00PA3HOTO MOBEACHUS B OBITY U
TPYIOBOW JIEATEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 3[0POBbS, OKPYKaroleh
OPUPOIHOM Cpelbl U JAOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS;  OCO3HABATh
ONAaCHOCTh TOKCUYECKOTO JICCTBHS HA KUBBIC OPraHU3MBbI
ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, NMOHMMAas cMbIcia Tmokazarens [1JIK;

aHaJIM3UPOBATh 1EJIECO00PA3ZHOCTh MPUMEHEHUS] OPTaHUYECKUX BEIIECTB B
IPOMBIIIUICHHOCTH U B OBITY C TOYKHA 3PEHUS COOTHOIICHUS PHUCK-TIOJb3a;
c(OPMHUPOBAHHOCTh ~ YMEHHI:  OCYIIECTBISATH  IEJCHAMNPABICHHBIA  TTOUCK
XUMUYECKON MH(POpMAIIMU B pa3IUYHBIX UICTOUHHUKAX (Hay4yHas U yueOHO-Hay4YHas
JuTEpaTypa, CpeacTBa MaccoBor MHpopmanuu, UHTEpHET U ApyTrue), KpUTUIECKU
aHaJM3UPOBATh XMMUYECKYIO HH(POpMaIHIo, iepepadaThiBaTh €€ U UCIO0JIb30BATh B
COOTBETCTBHHM C IMOCTABJICHHON y4eOHOM 3a/1aue.

11 KUIIACC

[IpenmeTHble pe3ysibTaThl OCBOEHUS Kypca «OOIias W HeopraHuyeckas
XUMHUSD» OTPaXkKakoT:

c(hOpPMUPOBAHHOCTh MPEACTABICHUNA: O MaTepHAJIbHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTU SIBJIEHUW IPUPOABI, O MECT€ U 3HAYCHUU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAayK U €€ poJId B OOECIEYCHUH YCTOWYMBOTO
pa3BUTHUSI, B PELICHUM MNPOOJIEM DKOJIOTHYECKOM, HIHEPreTUYECKOW W MHUIIEBOU
0€30IacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB DHEPruu, B OOECIEYEHUU PAIMOHAJILHOTO IMPHUPOJIOIOIb30BaHUs, B
dbopMHpOBaHMM MHUPOBO33PEHUS U OOMIEH KyJIbTYyphl 4YEJIOBEKa, a TaKXkKe
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOIICHHWS K CBOEMY 37I0POBBIO W TMPHUPOHOMN
cpelne; BIANCHUE CHUCTEMOM XHWMHYECKMX 3HAaHWUW, KOTOpas  BKIFOYAET:
OCHOBOIIOJIAralolIMe MOHATHS — XHUMHWYECKUW DJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, DJIEKTPOHHAs 000JI04Ka aToma, s-, P-, d-aToMHbIE OpOUTAIH, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSIHHSI aToMa, TUOPHAM3AIMs aTOMHBIX oOpOuTaned, HWOH,
MOJIEKYJIa, BAaJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, CTEIEHb  OKHCIIEHUS,
XUMUYecKass CBsI3b (KOBaJEHTHAas, WOHHAs, METa/UIM4ecKasi, BOJIOPOHAs),
KPUCTAJUIMYECKass pelIETKA, XUMHUYECKas peaklusi, pacTBOp, DICKTPOJIUTHI,
HEJJICKTPOJIUTHI, DBJICKTPOJIUTUYECKAs JUCCOLMALNS, CTENEHb JUCCOLIMALINM,



BOJIOPOAHBIN TIOKa3aTellb, OKHUCINTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(pdexT
XUMHUYECKON PEaKIMM, CKOPOCTh XUMHUYECKON PEAKLUN, XUMHUUECKOE PAaBHOBECHUE;
TEOPHUH M 3aKOHBI (TEOpHUs SJEKTPOJUTUYECKON TUCCOLMALMM, MEPUOANYECKUI
3akoH JI.11. MenaeneeBa, 3aKOH COXpAHEHHUSI MACChI BEIIECTB, 3aKOH COXPAHECHUS U
[IPEBPALLECHUS SHEPTUH IIPU XUMUYECKHUX PEAKIUAX, 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK
XUMHUHM, MHPOBO33PECHUYECKHE 3HAHMS, JIEKAIIHE B OCHOBE IIOHMMaHUA
IPUYUHHOCTA W CUCTEMHOCTH  XMMHWYECKMX  SIBJIICHHW;  COBPEMCHHBIC
IIPEACTABICHUs] O CTPOCHHMM BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM H
HAJMOJIEKYJISIPHOM YpPOBHSX; NPEACTABICHHS O MEXaHW3MaX XUMHUYECKUX
peakumii, TEPMOAMHAMUYECKHX W  KHHETUYECKHX  3aKOHOMEPHOCTAX  HX
IIPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PAaCTBOpPaX M JUCIIEPCHBIX CHUCTEMAX;
(haKTOJIOTMYECKHE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJYYEHHH U O€30MacHOM
MCIIOJIb30BAaHUN BaXHEHIIMX HEOPraHWYECKUX BEUIECTB B OBITY W IMPAKTUUYECKON
JESTEIbHOCTU  4YeJIOBeKa, OOMMX  Hay4YHBIX  MPUHOUNAX  XMUMHYECKOTO
IPOU3BOACTBA; C(HOPMUPOBAHHOCTh YMEHHUU: BBISBIATH XapaKTEpHbIE NPU3HAKU
IIOHATHM, YCTAHABIMBATH KX B3aWMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIIHE
ITOHATHS TIPU ONMCAHUY HEOPTAHUYECKHUX BEIIECTB U UX NPEBPALICHU;

c(OPMUPOBAHHOCTh YMEHUSI HCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY IS
coctaBiieHUs: (OpMyJ BEIIECTB U  YPAaBHEHMM XHUMHUYECKUX  pEaKLUH,
cucremarnyeckyro HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BELIECTB; C(POPMUPOBAHHOCTh YMEHHS OINPEACNATh BaJE€HTHOCTb M CTENEHb
OKHCJICHHSI XUMHYECKUX DJIIEMEHTOB B COCIMHEHMSAX, BHUJ XHMHYECKOW CBS3H
(KoBaJieHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAsS), THUN KPUCTAILUIMYECKON
pPEIIETKH KOHKPETHOTO BEILECTBa; C(HPOPMHPOBAHHOCTh YMEHHUS OOBICHATH
3aBUCHUMOCTb CBOWCTB BEHIECTB OT BHJIA XHMHYECKOW CBA3M M THUIIA
KPUCTAJUIMYECKOW pEemETKA, OOMEHHBIH W JOHOPHO-aKUENTOPHBIA MEXaHU3MBbI
oOpa3oBaHus KOBAJICHTHOMN CBSI3U; c(hOpMHPOBAHHOCTh YMEHUU:
KJIacCU(PUIIMPOBaTh: HEOPraHUYECKHE BEIIECTBA MO MX COCTaBY, XHMHUYECKUE
peakuuu MO pa3jMyHbIM MpU3HAKaM (YUCIy M COCTaBy pEarupyrollux BEIIECTB,
TEII0BOMY 3(QeKTy peakiuu, U3MEHEHHIO CTEIEeHEW OKUCICHUS 3JIEMEHTOB,
0o0paTUMOCTH, YYacCTHIO KaTalu3aTopa U JIPYyTUe); CaMOCTOSITEIbHO BbIOMPATH
OCHOBaHUS M KPUTEPUH ISl KIaCCU(PUKAIUU U3y4aeMbIX BEIIECTB U XMMHUYECKHUX
peakuuii; CPOPMUPOBAHHOCTb YMEHHUS PACKpBIBaThb CMBICT MNEPHOIUYECKOrO
3akoHa J[. M. MeHneneeBa M JEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO,
OOBACHUTENBHYI0O U TPOTHOCTUYECKYI0 (YHKUIHMH; CHPOPMUPOBAHHOCTh YMEHHIL:
XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHNE aTOMOB U HOHOB XUMHUYECKHUX JIEMEHTOB
nepBoro—4erBéproro mnepuoaoB Ilepumomumueckoun cucremnl .M. Menneneesa,
WCIIOJIB3Ys IIOHATHUSA



«QHEPreTUYECKHE YPOBHM», «IHEPreTHUYCCKUE IOIYyPOBHHU», «S-, P-, d-aTOMHBIC
opOuTaNn», «OCHOBHOE M BO30YXKIAEHHOE HIHEPIETHUYECKHE COCTOSIHHS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKUX DJIEMEHTOB M HX
coeauHeHnd mno mnepuonaMm U rpynmam Ilepmogmueckon cucremsr . N
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTA aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUSA
UX DJIEKTPOHHBIX 000J04YeK; CPOPMHPOBAHHOCTh YMEHHUH: XapaKTepHu30BaTh
(omuchIBaTh) OOIMME XWMHYECKUE CBOMCTBAa BEIIECTB pPa3UYHBIX KJIACcCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOW CBSI3M MEXIY HEOPraHUYECKUMU
BEIIECTBAMH C MOMOIIBIO YPABHEHHM COOTBETCTBYIOIIMX XUMHUUYECKHX PEAKIUN;
c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIITHOCTh: OKUCIUTEIBHO-

BOCCTAHOBHUTEIBHBIX PEAKIMM MOCPECTBOM COCTAaBJICHUS AJEKTPOHHOIO OanaHca
ATUX PEAKIUMA; peakiuid HMOHHOTO OOMeHa MYTEM COCTABJICHUS WX TMOJHBIX U
COKpPAlEHHBIX  HWOHHBIX  YPaBHEHMM;  pEakUWd  TUAPOIU3A;  PEaKIUi
KOMIUIEKCO0Opa3oBaHusl (Ha MpuMepe TUIPOKCOKOMILIEKCOB IIUHKA U aTIOMUHUS);
chOPMHUPOBAHHOCTh ~ YMEHHSI  OOBSICHATH  3aKOHOMEPHOCTH  MPOTEKAHHMS
XMMHUYECKUX PEaKIUN C YYETOM HX JHEPreTUUYECKUX XapPaKTEPUCTUK, XapakKTep
W3MEHEHUSI CKOPOCTM XUMHYECKOW PEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(GaKkTOpOB, a TAK)KE XapaKTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO BIUSHUEM
BHemHUX BoszaedcTBuil (mpuniun Jle Illarense); chopMUpOBAaHHOCTH yMEHUS
XapaKTepU30BaTh XMMUUYECKHUE PEAKLHH, JICKAIIUE B OCHOBE IPOMBIIUIEHHOIO
MOJIYYCHHS] CEPHOM KHCIIOThI, aMMHAaKa, OOIIUE HAyYHbIE MPUHIIUITBI XUMUYECKUX
MPOU3BOJICTB; 11€JIECO00PA3HOCTh MPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
MPOMBIIJICHHOCTH W B OBITY C TOYKH 3PEHUSI COOTHOIIEHUSI PHUCK-TIONH3a;
c(hOpPMHUPOBAHHOCTD BJIAJICHUS CUCTEMOM 3HAHHMI O METO/JaX HAYYHOTO MMO3HAHUS
SABJICHUM TPHUPOABl — HAOIIOJIEHUe, U3MEpPEHUE, MOJCIMPOBAHUE, SKCICPUMEHT
(peasibHBI M MBICICHHBIN), HCHOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHS
MPUMEHATH 3TH 3HAHUA MPU SKCIEPUMEHTAIHBHOM HCCIIEIOBAHUM BEUIECTB U JJIA
OOBSICHEHUSI XUMHYECKUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJE, MPAKTHUYECKOM
JIESITETbHOCTA YEJIOBEKa M B TOBCEIHEBHOM >XKU3HU; CHOPMUPOBAHHOCTH YMEHUS
BBIABJISATh B3aMMOCBSI3b XMMHUYECKUX 3HAHMM C MOHATUSMHU U IPEACTABICHUSIMU
JIPYTUX €CTEeCTBEHHO-HAYYHBIX MPEAMETOB sl 00jiee OCO3HAHHOIO MOHUMAaHUs
MaTepUaibHOTO €AMHCTBA MUPa; CHOPMUPOBAHHOCTh YMEHUS MMPOBOAUTH PACUETHI:
C WCIIOJIb30BAHUEM MOHATHM «MACCOBasi OISl BELIECTBA B PACTBOPE» U «MOJISIPHAS
KOHIICHTpAIUsI»; MAacChl BEIIECTBA WM 00BbEMA raza Mo U3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIUU BEIICCTB;
TeryioBoro 3¢gdexra peakiuu; 3HAYEHUsS BOJOPOJHOTO IIOKa3aTess PpacTBOPOB
KUCJIOT W IEJ0YeH ¢ M3BECTHOM CTENEHBIO IHCCOIMAIMU, MacChl (00BEMa,
KOJINYECTBA BEIECTBA) MPOYKTA PEAKIUHU, €CJIU OJHO U3 UCXOJHBIX BEILIECTB JaHO
B BUJIC PACTBOpa C OMPEACIEHHON MacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA WIIU



JaHO B M30BITKE (MMEET MPHUMECH); JOJM BBIXOAA MPOAYKTa peakluu; 0ObEMHBIX
OTHOIIIEHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSATENBHO IJIAHUPOBATh U MPOBOAHTH
XUMUYECKUN  IKCIIEPUMEHT  (NMPOBEAEHUE  pEaKUMii  HOHHOrO  OOMEHa,
HOJTBEP)KIECHUE KaueCTBEHHOIO COCTaBa HEOPraHUYECKHUX BEIIECTB, ONpPEACICHUE
Cpelpl pPacTBOPOB BELIECTB C IOMOIIBI0 HWHAMKATOPOB, HU3YUYEHUE BIMSHUS
pa3aMuYHbIX  (PAKTOPOB HA  CKOPOCTb XHMHUYECKOM  pEaklu{, pelIeHue
AKCIIEPUMEHTAJbHBIX 3a7a4 1o TemMaM «Meramibs» U «Hemerams») c
coOJII0ICHUEM TIpaBUJI 0€30MacHOro OOpaIleHHs ¢ BEeIIeCTBaMU U J1a00paTOPHBIM
o0opynoBaHueM, (OpMyJIHpOBaTh 1E€Jb HCCIENOBaHUS, MPEIACTaBIATH B
pa3auyHOil (opMe pe3ysbTaThl SKCIEPUMEHTa, aHAIW3UPOBaTh U OLICHUBATh UX
JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIOAATH MTPABUIIA TOJIb30BAHUSI XUMUYECKOM
MoCyIol U J1TabopaTopHBIM O0OpPYJIOBaHHEM, OOpAIllEHUS C BEIIECTBAMH B
COOTBETCTBUM C HUHCTPYKUUSMHU IO BBINOJIHEHUIO JAaOOPATOPHBIX XUMHUYECKUX
OTBITOB, SKOJOTMYECKH LIE€JIeCO00pa3HOro TOBEIEHUS B OBITY M TPYHOBOU
NESATEIBbHOCTH B LEJSAX COXPAHEHHUS CBOETO 3/I0POBbs, OKPYKAIOIIEH MPUPOTHON
Cpelbl M JOCTHXKEHUS €€ YCTOMYMBOTO PAa3BUTHs, OCO3HABaThb OIACHOCTh
TOKCUYECKOI'0 JEHCTBUSA HA JKMBBIE OPTraHU3Mbl ONPENEIEHHBIX HEOPTraHUYECKUX
BellecTB, MoHUMas cmbica mnokaszarens IIJIK;  chopmupoBaHHOCTH yMeHUIt:
OCYIIECTBIISITh  LIEJICHANPABICHHBI IOUCK XHMMHUYECKOM uHpoOpManuu B
pa3IMYHBIX MCTOYHMKAX (Hay4yHas W ydyeOHO-Hay4yHas JuTepaTypa, CpelCcTBa
MaccoBoil uHpopmanu, WHTEepHET W JApyrue), KPUTUYECKH aHAJIU3UPOBATH
XUMHUYECKYI0 MH(pOpMaIuio, nepepadaTeiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUU
c MOCTaBJICHHOU y4aeOHOMI 3a1aueil.
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COCTUHCHHUI
Yac o0meHus
33 Vresoms! 1 https://lesson.academycontent, | «Pa3roBop o
' myschool.edu.ru/04/1 0 HPaBAUIIEHOM
IMUTaHUI)
Hroronopaszneny 3
Pa3nes 4.A30TcoaepkameopranndecKuecoeInHeHu st
https://lesson.academycontent.
41 AMUHBI. AMUHOKHMCIIOTEHI. 1 myschool.edu.ru/04/1 0
benku
Hroronopazneny 1
Pasnen S5.BbicokoMOJIEKY IsIPHBIECOEIMHEH U
VYpokkoHdpepeHus
«Opranuueckas

5.1

ITnactmaccel. Kayuykn.
Bosiokna

https://lesson.academycontent.

myschool.edu.ru/04/1 0

XHUMMHA B ) KM3HU
YCJIOBCKa»




Hroro no pazaeny 1

OBIIEE KOJMYECTBO YACOB
I10 [TIPOTPAMME 9 2 2

10 «b» KJIACC

KosnuuyectBo 4yacos OcHoBHbBIE BUbI
AesATeIbHOCTH
o0yuaroummuxcs ¢
DJIEeKTPOHHbBIE y4eTom

Ne HaumenoBanuepasae/ioB u (undposbie) HanpasJeHU

n/ TeMIIPOrpaMMBbl Beer | KourposbHbiepabo | IIpakTuueckuepado | ofpazopaTennHblepecy | paGoueii

1 0 ThI ThI pchI NpOrpamMMmbl
BOCIIMTAHUS

Pa3pnen 1.Teopernyeckue 0CHOBBI OPraHMYeCKON XMMHUH

Bupryansnas
IKCKYypCHUs
«Benuyaiime
IIpeamer oprann4eckoi JOCTUKEHUS
xumu. Teopus cTpoeHns https://lesson.academyconte | COBpEMEHHOMU
1.1 OpPTaHUYECKUX COCTMHECHUM 3 nt.myschool.edu.ru/0 XUMHH.
A. M. 4/10 YpoxkkoHpepeHin
byrneposa us «Benukue
MMEHA B

OpraHUuKC)




Hroronopazneny

Pa3zgea 2.YrieBoaopoanbl

https://lesson.academyconte | BupryanbHas
21 HpenenbHEIeYTIeBOIOPO bl 2 nt.myschool.edu.ru/0 SKCKYpCHs
— aJIKaHBbI 4/10 «MHoroo6pasue
OpraHu4YeCKUX
BEIIECTB
YpOKIpakTUKyM
«IIlapocrepxkHeB
bI€ MOJICTTU
OpraHu4YeCKUX
COCIUHEHUIN»
Henpenenbubie https://lesson.academyconte
29 | YIJE€BOIOPOJIBI: AIIKEHHI, 6 nt.myschool.edu.ru/0
aJIKaJuCHBI, aJIKMHEI 4/10
https://lesson.academyconte
93 | /APOMATHYECKHEYIIEBONOP 2 nt.myschool.edu.ru/0
OJIbI 4/10
IIpupoaHblE HMCTOYHUKH https://lesson.academyconte
24 | YIIE€BOIOPOIOB W  HX 3 nt.myschool.edu.ru/0
nepepaboTka 4/10
Hroromnopasaery 13




Pasznen 3.Kucaopoacoaepskanueoprannyeckuecoe1uHeHust

https://lesson.academyconte
3.1 | Cruprsl. ®enon 3 nt.myschool.edu.ru/0
4/10
3amnuTa NpoeKToB
«HTennexr -
https://lesson.academyconte | kapTsI
Anpaerunsl. KapOboHOBBIE
3.2 7 nt.myschool.edu.ru/0 regeTuueckas
KUACITOTHI. CIIOKHBIC YPHUPBI
4/10 CBSI3b MEXKILY
KJIacCaMH
OpPraHuYeCcKux
COCIUHEHUIN»
Yac oOmenus
https://lesson.academyconte | «Pasropop o
3.3 | VYrumeBousl 3 1 nt.myschool.edu.ru/0 NPaBHIBHOM
4110 MTUTaHUI
Hroronopasaeny 13
Pa3nes 4.A30TcoaepkamineopraHnyecKuecoeInHeHu sl

4.1

AMUHBI. AMUHOKHCIIOTHI.
benku

https://lesson.academyconte

nt.myschool.edu.ru/0
4/10

Hroromnopaszaeiy




Pa3znen S5.BbicokomolieKyJISIPHbIeCOeTUHEHUS

YpokkoH(pepeHIn
Mnacracess. Kavervir https:/lesson.academyconte | *#
51 - RAYHyKH. 2 nt.myschool.edu.ru/0 «Opranuyeckas
Bouiokna XUMHS B KAZHU
4/10
YeJIOBEKa
Hroromnopasaery 2
OBUIEE KOJIMYECTBO
YACOB I10 [IPOTPAMME 34 2
11  KJIACC
KoaundecTBO 4acoB OcHOBHBIE BHIbI
JAesiTeJIbHOCTH
Ipakr JJACKTpOHHbIC o0yyaromuxcs ¢ y4eTom
No i/ HaumeHoBaHue pa3ieioB u Konrpoas | H9eCK (undposbie) manpansennil paGouei
TeM NPOrpaMMbl ne o0pa3oBaTe/ibHbIE
Bcero HbIe NPOrpaMMbl BOCITUTAHUS
padoThI pabor | PCECYPCR!
bl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenue aToma. BupryansHnas sxckypcus
ITepronuyeckuii 3aKOH 1 https://lesson.academy | Beyyyaiimme mocTmkenus
1.1 Ileproauueckas cucrema 9 - COBPEMEHHOM XUMUHU.
XUMHYECKHX dj1eMeHToB J[. 1. Co/rtl)tzrlt.lmvschool.edu.
r
Menpeneena 2




CTpoeHue BellecTBa.

https://lesson.academy

Ypoxk-koHpepeHuus

1.2 11 c
MHuoroo6pasue BelecTB content.myschool.edu. | (Cocrassemects»
ru/04/11
https://lesson.academy
1.3 XHUMHYECKUE PEeaKIIun 19 E:ontent.mvschool.edu. YpoK-TIpakTUKyM
ru/04/11
Htoro no pazneny 39
Pasznen 2. Heopranuueckasi Xummusi
https://lesson.academy | DWPTyaibHas okckypens «B
”1 H 31 - MUPE MPOCTHIX BEIIECTB)
: CMCTAJLIBI content.myschool.edu. | YpPOK-KOH(pepeHIHs
ru/04/11 «Mertaiisl UX pOJb B KU3HU
YeloBeKa»
YpoK-IIpaKTUKYM
https://lesson.academy
ru/04/11
Wroro no pazmeny 54

Paszngena 3. XumMus U ;KM3HL




Ypok-nebats! «3amura
OKpY’Karolien cpebl OT
https://lesson.academy BPEJTHOTO BO3/ICHCTBHS
Metoibl TO3HAHHS B XUMUH. -
3.1 9 - BEILIECTB»
XuMUs U )KU3Hb content.myschool.edu. y
ru/04/11 POK-KOH(pEepeHIHS
«Opranudeckass XUMHUS B
JKH3HH YCIIOBEKa
Hroro o pasneny 9
OBUIEE KOJIMYECTBO YACOB I1O0
[IPOTPAMME 102 4 8
IHOYPOYHOE IINIAHUPOBAHHUE
10 «A» KJIACC
JaexTponnsienudpossie | QOGopya0BaHHE
KoamuecTBouac obpa3o IeHTpa
OB BaTeJIbHbIEPECYPChI “Touxka pocra”
Ne
/i Tema ypoka Koutp | Mpakr
0 4
Bcero | JbHBbIE | eckuep
p a0 oThI
a00ThbI




IIpeamer opranndecko XUMuH, €
BO3HUKHOBEHHE, PA3BUTHUE U
3HAUYCHHE.

BuptyanbHasskckypcus
«Benuuanmne10CTHXKEHUACOBPEMEHH
OMXMMMU.

Teopus  cTpoeHHST  OPraHUYECKUX
coenuHennii A. M. byrtnepoBa, eé
OCHOBHEIC IMOJIOKCHHUS.
YpokkoH(pepeHuus «BenukuenmeHa B
OpPTraHUKE»

https://lesson.academycontent
.myschool.edu.ru/lesson/a9f3
d

191-5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F0
4%2F1

0
https://lesson.academycontent
.myschool.edu.ru/lesson/c935
a58c-ab0e-4¢59-9dcf-
20517ae4b52e?backUrI=%2F
04%2F

10

«OI'2-  nabopaTopus»
0 XUMUU

Hudposas
naboparopus 1Mo XUMUU

ViLabCHem

(HaTumku:
3IEKTPOIPOBOTUMOCTH,
KHCIIOTHOCTH, I[BETA

TEeMIIepaTyphl)

[IpencraBnenue o knaccuukanum
OpPraHUYECKUX BEILECTB.
Howmenknarypa (cuctemarudeckas) u
TPUBUAJIbHBIC HA3BAaHUSI OPTaHUYECKUX
BEILIECTB.
BupryansHasskckypcusi«MHorooopas
MEeOopraHuy €CKUXBEIIECTB)»

AJIKaHBI: COCTaB U  CTPOCHHE,

TOMOJIOTUYECKUM pan. Ypok-
[IPaKTUKYM «[IIapocrepKHEBBIE
MOJEIHN OpraHUYECKHUX

COETUHEHUN)

https://lesson.academycontent
.myschool.edu.ru/lesson/726e
e099-e1a9-410f-b8be-
b4cb589aead1?backUrl=%2F
04%2F

10
https://lesson.academycontent
.myschool.edu.ru/lesson/258d
dc06-ec23-473c-b3d7-
ed82fcaddd02?backUrl=%2F
04%2F1

0

«OI'D-  mabGoparopus»
0 XUMHUU




Mertan u 3TaH — OpocTeuime
MIPEICTABUTENH AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA DTUJICH U MPOIUIICH —
MpoCTenIIne

MPEJICTABUTENN ATKEHOB

https://lesson.academyconten

t.myschool.edu.ru/lesson/05a

b

5925-ba8e-499e-840b-

70b5e8db71ae?backUrl=%2
F04%2F

10

«OI'D- nmabopartopus»
0 XUMHH

Hudporas
Jabopatopus 1o

xumuu ViLabCHem

(Hatuuku:
AJIEKTPONPOBOIUMOCT
U, KUCIIOTHOCTH, I[BETA

TEeMIIepaTyphl)

[IpakTuueckas padbora Ne 1.
«[lony4yeHue 3TUIEHA U U3yYEHUE €TO
CBOMCTB»

Anxanuensl. byraguen-1,3 u
metminOyraguenl,3. [lonyuyenue
CHUHTETHUYECKOT0 KaydyKa 1 Pe3uHbI
AJIKUHBI: COCTaB U OCOOEHHOCTHU
CTPOEHHS, TOMOJIOTHUECKUN DS
AneruieH —
MIPOCTEUIINUATIPECTAaBUTENbAIKI
HOB

https://lesson.academyconten

t.myschool.edu.ru/lesson/53c
d

2379-2a45-43b1-9f67-
7ebcdaf03ce0?backUrI=%2F
04%2F1

0
https://lesson.academyconten

t.myschool.edu.ru/lesson/6df
2

3393-6f08-4bh9f-ae01-
a983b95h854a?backUrl=%2
F04%2F

10
https://lesson.academyconten

t.myschool.edu.ru/lesson/05¢
9 a929-6741-4d7¢c-84h5-
009292468356?backUrl=%2
F04%2F

10

«OI'D- nmaboparopusi»
10 XUMUU

Hudporas
naboparopus 1o

xumun ViLabCHem

(datunkmu:
AIEKTPONPOBOAUMOCT
U, KUCJIOTHOCTH, LIBETA

TeMIepaTyphbl)




Brruncnenus no ypaBHEHUIO
XUMHUYECKON PEaKINU

ApeHbl: OEH30J1 ¥ TOIYOJL.
TokcnyHOCTB apeHOoB I 'eHeTnueckas
CBSI3b YIIEBOJOPOIOB,
IIPUHAJUIEKAIMX K Pa3IMYHbIM
KJIACCaM.

https://lesson.academyconten

t.myschool.edu.ru/lesson/d86

d

7d00-d5b4-491d-aded-

c3ddal9feef4?backUrl=%2F
04%2F1

0

«OI'D- nmabopartopus»
0 XUMHH

Hudporas
Jabopatopus 1o
xumnun RELEON
(Hatuuku:
AJIEKTPONPOBOIUMOCT

u)

[IpupoHbIE HCTOYHUKHU

YTJIEBOJOPOIOB:
OPUPOJHBI Ta3 W TMOMYyTHBIE
HeQTsHbIE  Ta3bl, HePTb U
HIPOAYKTHI eé nepepaboTKH
[Tpupoansie UCTOYHUKHU
YTJIEBOJJOPOIOB:

NPUPOAHBIN  Tra3 HU  TOIYTHBIE
He(TsAHBIE Ta3bl, HEYTh U TMPOIYKTHI
e€ mepepaboOTKu

https://lesson.academyconten

t.myschool.edu.ru/lesson/995

5 7abe-2221-43e0-97b8-
983de535c44d?backUrl=%2
FO4%2F

10
https://lesson.academyconten
t.myschool.edu.ru/lesson/995
5 7a5e-2221-43e0-97b8-
983de535c44d?backUrl=%2
F04%2F

10

«OI'D- nabopaTtopus»
10 XUMUHU

Hudporas
naboparopus 1o

xumun ViLabCHem

(Hdatuuku:
AIIEKTPOIPOBOIUMOCT
1, KHCJIOTHOCTH, )

KonTtponbHast pabota no pazaeny
«YTIeBOJOPOIBI»




IIpenenbHble OAHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJI. BonopoaHascBs3b
MHOroaroMHbIE CIIUPTHI:
STUJICHIJIUKOJIb U ITIMLIEPUH

@DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IPUMEHEHNE

Anbreruasl: GopManbaeTua u
aneTaibACeTHL.

AueroH

https://lesson.academyconten

t.myschool.edu.ru/lesson/543

9 c18b-7440-4b6f-bf84-
c04fad71694f?backUrl=%2F
04%2F1

0
https://lesson.academyconten

t.myschool.edu.ru/lesson/461

a a9c8-c0ef-4827-a8e5-
d12a0bedc826?backUrI=%2
FO4%2F

10
https://lesson.academyconten

t.myschool.edu.ru/lesson/649

8
83b8-7c5f-416-896e-

«OI'D- nmaboparopus»
10 XUMUHU

Hudporas
nabopaTopus o

xumun RELEON

(datuukmu:
AIEKTPONPOBOAUMOCT

u)




OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIC KUCIIOTHI: MypaBbUHAS U
YKCyCHasI

[IpaxTuueckas padora Ne 2.
«CBoiiCTBa pacTBOpa YKCYCHOM
KHUCITIOTBI»

CreapuHOBast U OJICMHOBAsI KUCIIOTHI,
KaK MPEJCTABUTEIN BBICITUX
KapOOHOBBIX KHCIIOT MblIa KaK COJA
BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOIIIee JeiiCTBHE

CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT.
['upoan3cinoxKHBIXIPUPOB

Kupsl: runponus, npuMeHeHue,
Ouoyoruveckasi poib KHUPOB
VYrieBoibl: cocTaB, KiacCUpUKAIHSI.

Baxwueiiine MpEACTAaBUTECIIN: TJIFOKO34,

dpykro3a, caxaposa. HacoOmieHus
«Pa3roBop 0 mpaBUJIbHOMIIUTAHUI
Kpaxman u nemnronos3a kak
MPUPOIHBIE TTOJTUMEPBHI.

10a2278b08f1?backUrl=%2F
04%2F

10
https://lesson.academycontent
.myschool.edu.ru/lesson/8664
b319-0ba3-4945-b076-
ch7ae5858b90?backUrl=%2F
04%2F

10
https://lesson.academycontent
.myschool.edu.ru/lesson/b4fe
a a04-3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F0
4%2F1

0
https://lesson.academycontent
.myschool.edu.ru/lesson/9834
d408-386d-444a-8de3-
7efba8b98cdb?backUrl=%2F
04%2F1

0
https://lesson.academycontent
.myschool.edu.ru/lesson/71ac
43f2-a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F0

4%2F1

0
https://lesson.academycontent
.myschool.edu.ru/lesson/71ac
43f2-a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F0

4%2F1
0

«OI'D-  naboparopus»
110 XMW

Hudporas
nabopatopus 1o

xumuu ViLabCHem

(Hatuuku:
AIIEKTPONPOBOIUMOCTH
,KUCJIOTHOCTH, 1IBETa

TEMIIEpaTyphl)




https://lesson.academyconten
t.myschool.edu.ru/lesson/71a
c

43f2-a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F
04%2F1

0
https://lesson.academyconten
t.myschool.edu.ru/lesson/71a
c

43f2-a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F
04%2F1

0
https://lesson.academyconten
t.myschool.edu.ru/lesson/709
c e43a-deb6-4281-963b-
01d2e212d4d0?backUrl=%2
FO4%2F

10
https://lesson.academyconten
t.myschool.edu.ru/lesson/690
f bb76-f94a-4f77-bbbe-
3d3ae748f716?backUrl=%2F

04%2F 10

«OI'D-

XUMHUU

naboparopus»

10




KontponbHas  pabora
paszneny
«Kucnopoaconepxaiiue
OpPraHUYECKUE COCTUHEHUS

110

AMUHBI: METHJIAMHUH U aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe

OpPraHu4€CKUC COCAUHCHU A, UX

OMOJIOTHYECKOE 3HAUCHHUE.
Ilenrtuanl
benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCAUHCHU

OCHOBHBIE TTOHSITUSA XUMHHU

BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

OCHOBHEBIE MCTOABI CMHTC3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[TnacTmacchl, KayqykH, BOJIOKHA.
VYpokkoHpepeHus «Opranuyeckas

XUMMHS B ) KU3HU YCJIOBEKaA»

https://lesson.academyconten
t.myschool.edu.ru/lesson/0c6
0

8a59-4c69-4481-839%e-
9205f201b73e?backUrl=%2F
04%2F

10
https://lesson.academyconten
t.myschool.edu.ru/lesson/c2f
2f

3d7-43d1-4873-ace0-
78eca6009628?backUrl=%2F
04%2F

10
https://lesson.academyconten
t.myschool.edu.ru/lesson/c2f
2f

3d7-43d1-4873-ace0-
78eca6009628?backUrl=%2F
04%2F

10
https://lesson.academyconten
t.myschool.edu.ru/lesson/45b
8

ldac-acbha-440e-99e3-
14c3ba78050a?backUrl=%2F
04%2F

10
https://lesson.academyconten
t.myschool.edu.ru/lesson/45b
8

ldac-acha-440e-99e3-
14c3ba78050a?backUrl=%2F
04%2F

«OI'D- nabopaTopus» 0 XUMHUU

Hudposas  mabopartopust 1o
xumun RELEON

([datuukmu:
3JIEKTPONPOBOIUMOCTH,

KHMCJIOTHOCTH,

TeMIIepaTypbl, MyTHOCTH)




OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME




10 «b» KJIACC
Ne KouunyecrBouaco
B
I Aarans DJIeKTPOHHbIenuPpPOBBICO Oo6opynosanue
/ Temaypoxka Be| Konrpoas | Ilpaktuuec| Yy 6
pa3o BaTeJbHbIEPeCYpPChl| IIEHTPAa
I er | HbI K YyeHHs B .
0 epaldoThl nepadoThI Touxa pocra
l'I"pe;[MeT OPraHU4YeCKOd XUMHH, «OIN- 1a6 OpaTOpPHS»
€C BOSHMKHOBCHHC, PAa3BUTHUEC U
10 XUMHH
3Ha4YCHUE.
BuptyanbHassKcKypcus https://lesson.academycontent. | LlnpoBas naboparopus
«Benmyail e 1OCTHKCHUSICOBD myschool.edu.ru/lesson/a9f3d | o xumum VilabCHem
1 | SMCHHOI XUMHH. 1 191-5ele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04 | (JaTunkmu:
%2F10 | 57eKTPONIPOBOAUMOCTH, K
HUCJIIOTHOCTH, [IBETA
TEeMIIepaTyphbl)
Teopus CTPOCHHS
OpraHUYECKHUX https://lesson.academycontent.
COEIMHEHUI A. M. myschool.edu.ru/lesson/c935a
, | Bymeposa, €& ocnoBmEre 1 58c-ah0e-4¢59-9dcf- «OI'3-  naboparopus»
MOJIOKEHUS. 20517ae4b52e?backUrl=%2F0 | 10 XUMHUH
Y pokkoH(pepeHIHs 4%2F1
«Benukuenmena B 0
OpTaHUKe)




IIpencrasnenue o
KJIacCU(UKALUU OPraHUYECKUX
BemecTB. Homenknarypa
(cucremaTnyeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB.
Buptyanbnasskckypcusi«MHOro
obOpasue
OpPraHUYECKHUXBEIIECTBY

https://lesson.academycontent.

myschool.edu.ru/lesson/726ee
099-e1a9-410f-b8be-
b4cb589aead1?backUrl=%2F0

4%2F1
0

«OI'D-  maboparopusi»
0 XUMHH

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKUH Psill. Y POK-
MPAaKTUKYM
«ITapocTepx’HEBbIE MOIEIIN
OPraHUYECKUX COCTUHECHUIN»

https://lesson.academycontent.

myschool.edu.ru/lesson/258d
dc06-ec23-473c-
b3d7ed82fcaddd02?backUrl=
%2F04%2F1

«OI'D-  ;maboparopusi»
0 XUMUU

[udporas naboparopus
o xumun ViLabCHem

(datuukmu:
AJIEKTPONPOBOIUMOCTH,K
UCJIOTHOCTH, IIBETA

TEMIIEPATYPHI)

[e]

MeraH u 3TaH — OpoCTeHIIre
MPEICTaBUTENM ATKAHOB

«OI'D-  nmabopaTtopusi»
0 XUMHUU

Hudposas maboparopus
no xumuu ViLabCHem

(Jdatuuku:




AJIEKTPOIPOBOAUMOCTH,
KHCJIOTHOCTH, LIBETA

TEMIIepPaTypHhI)

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

https://lesson.academycontent.
myschool.edu.ru/lesson/05ab
5925-ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F0
4%2F1

0

«OI'D-  maboparopus»
110 XUMUH

OTUJIEH U IPOIUIEH —
IPOCTEHIINE IPEACTaBUTENN
AJIKEHOB

«OI'D-  nmaboparopusi»
10 XUMHH

ITpakTrueckas padora Ne 1.
«[lony4yenue sTmiieHa u
M3y4YEHUE €r0 CBOMCTB)

https://lesson.academycontent.

myschool.edu.ru/lesson/53cd

2379-2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04

%2F1
0

«OI'D-  nmabGoparopusi»
no xumuu [udposas

Jaboparopusi 0 XUMUH
ViLabCHem

(datuukmu:
AJIEKTPOIPOBOIUMOCTH,
KHCJIOTHOCTH, LIBETA

TEMIIEPATYPHI)




Ankanuensl. byranuen-1,3 u

https://lesson.academycontent.

myschool.edu.ru/lesson/6df23
393-6f08-4b9f-ae01-
a983b95h854a?backUrl=%2F0
4%2F

«OI'D-  nmaboparopusi»
0 XUMUU

[udposas madoparopus

9 MeTuiOyranuen-1,3. 10 o xumud RELEON
[TonyyeHnue CHHTETUYECKOTO )
Kay4dyKa U Pe3UHBI (Haramku:

TEeMIIepaTyphl)
https://lesson.academycontent.

«OI'D-  nmabGoparopusi»
myschool.edu.ru/lesson/05c9a paTop
929-6741-4d7¢-84b5- o XUMUH

) 009a92468356?backUrl=%2F0
AJIKMHBI:  COCTaB | A%2F Hudposas madoparopus
OCOOCHHOCTH  CTPOEHUS, 10 o xumuu RELEON
10 TOMOJIOTUYECKUU psn.
Anernnen — (daTyukmu:
MIPOCTEUILIUHUIIPENCTAaBUTEIbAIIK JJICKTPOIIPOBOAUMOCTH,
HHOB KHMCJIOTHOCTH,

TEMIIEPATYPHI,

MYTHOCTH)

BLIchneHnj{ 110 YPaBHEHHIO «OTD-  nabopatopusi»
11| XMMHYECKOU peaKkUUu

10 XUMUU
https://lesson.academycontent. «OTD-  1260DATODISY

19 | /ApeHBL: OeH30M 1 ToMTyOI. myschool.edu.ru/lesson/d86d paTop

Toxkcu4HOCTH ApCHOB

7d00-d5b4-491d-aded-

10 XUMHNHU




OI'>- naboparopus» 1o
XUMUU [Mudposas
Jabopatopusi 0 XUMUH
ViLabCHem

([datuuku:
AJIEKTPOIPOBOAUMOCTH,
KHCJIOTHOCTH, LIBETA

TEeMIIepaTyphl)

c3ddal9feef4?backUrl=%2F04
%2F1

0

T'eneTnueckas cBsI3b
YTJIEBOAOPOIOB,

13
anHannemamHX K paSJ'H/ILIHI)IM
KJIaccaM.
https://lesson.academycontent
«OI'D-  maboparopus»
.myschool.edu.ru/lesson/9955 patop
7a5e-2221-43e0-97b8- 110 X HMHH
TpuposHble ACTOTHAKH 983de535c442$2?:ckurI=%2FO I (prBaﬂ Ha60paT0pI/I$[
. 4%2F
YIICBONOp ?HOB' 10 o xumuu RELEON
14 | npupoaHbIii ra3 v MOMyTHbIE
He(TsAHbIE Tra3bl, HEPTH U (Marunxu:
MIPOJYKTHI €€ nmepepadoTKu IIEKTPONPOBOAMMOCTH,
KHCJIIOTHOCTH,

TEMIIEPATYPHI,




MYTHOCTH)

https://lesson.academycontent

I1 e «OI'D-  maboparopus»
PHPOATE! ) MCTORHIIR .myschool.edu.ru/lesson/9955 ors PaTop
YPIEBOAOPOAOB: 7a5e-2221-4320-97b8- 10 XMMHH
15| mpupommHLIii ras i nonyrHeie 983de535c44d?backUr|=962F0
HeTsiHBIE Ta3bl, HeDTH U 4%2F
MIPOAYKTHI €€ mepepadoTKH 10
KonTponbHas padbora no
16 | pasmeny
«YTIeBOAOPOIB»
https://lesson.academycontent «OTD-  nabopaTopus»
TpesienbHbic OTTHOATOMHBIE .myschool.edu.ru/lesson/5439
17| couprtel: METAaHOA UM DTAHOI £180-/240-4D61-0i04- HO XHMIHH
PTBL: ) c04fad71694f?backUrl=%2F0
Bonoponnascasasb 49%2FE1
0
https://lesson.academycontent
«OI'D-  mabGopatopus»
.myschool.edu.ru/lesson/461a p p
a 10 XUMHUHU
18 MHoroatoMHbIE€ CIUPTHI: §c8-c0ef- 4827-a865-
YTHJICHITKOE M TIMLICPHH d12a0bedc826?backUrl=%2F0
4%2F1
0
DeHOT: CTPOEHHE MOJIEKYITHI, https://lesson.academycontent «OTD-  mabopatopus»
(I)I/ISI/ILICCKI/IG U XUMHWUYECKHE .mvschool.edu.ru/lesson/6498
19 83h8-7c5f-4f16-896e- 110 XUMHAH

CBOMCTBA, IPUMEHEHNE

Hudposas nabopatopus




o xumuu RELEON

(datuukmu:
AIEKTPOTIPOBOIUMOCTH,
KHUCIIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)

10a2278b08f1?backUrl=%2F0
4%2F1

0

Anpneruasl: GopMambaeTHI U

https://lesson.academycontent
.myschool.edu.ru/lesson/8664
b319-0ba3-4945-b076-

«OI'D-  naGopatopus»
10 XUMUU

20 areraabIerua. AeToH cb7ae5858b90?backUrl=%2F0
4%2F1
0
https://lesson.academycontent
«OI'D-  maboparopus»
.myschool.edu.ru/lesson/b4fea p p
a04-3438-4b57-a3ec- 110 XUMHUH
ba0f9fe63c0d?backUrl=%2F04
02F1 [udpoas nmabopaTopust
O/THOOCHOBHBIE TIPE/ICIIbHBIC 0 no xumun RELEON
21| xapOOHOBBIC KHUCIIOTHI: (JlaTunku:
MypaBbHHAS U YKCYCHas
JJIEKTPOIIPOBOIUMOCTH,
KHMCJIOTHOCTH,
TEMIIEPATYPEIL,

MYTHOCTH)




[TpakTuyeckas padora Ne 2.

https://lesson.academycontent
.myschool.edu.ru/lesson/9834
d408-386d-444a-8de3-

7efba8b98cdb?backUrl=%2F0

4%2F1
0

«OI'D-  nabopatopusi»
0 XUMUHU

[udposas mabopatopus
o xumuu ViLabCHem

22 | «CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBI» ([datuuku:
DJIEKTPOIIPOBOAUMOCTH,
KHUCJIOTHOCTH, IIBETA
TEeMIIepaTyphl)
https://lesson.academycontent «OTD-  nabopaTopus»
.myschool.edu.ru/lesson/71ac
4 110 XUMHUM
3f2-a0d4-4945-a0eb- 11 (b 6
1e59cd5f4d9f2backUrl=062F0 | 1 PPOBad JTAOOPaTOPHA
CreapuHOBass W OJICMHOBas 4%2F1 o xumuu RELEON
KHCJIOTBI, Kak 0
23 = .
npeaACTaBUTCIIN BBICIIIUX (HaTLIHKI/I .
KapOOHOBBIX KHCIIOT 3JICKTPOIPOBOJUMOCTH,
KHUCJIOTHOCTH,
TEMIEpaTyphl,
MYTHOCTH)
https://lesson.academycontent
«OI'D-  mabopatopusi»
.myschool.edu.ru/lesson/71ac patop
MbI1a KaK COJIM BBICIINX 4 110 XUMHH
24 | xapOOHOBBIX KHCIIOT, UX 3f2-a0d4-4945-a0eb-

MOIOIIeE NEUCTBUE

1e59cd5f4d9f?backUrl=%2F0
4%2F1

0

Hudposas nabopatopus
o xumu RELEON




([datuukmu:
3JIEKTPOMPOBOAUMOCTH,
KUCJIOTHOCTH,

TEeMIIepaTyphl,
MYTHOCTH)

https://lesson.academycontent
.myschool.edu.ru/lesson/71ac
4

3f2-a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F0

«OI'D-  naGopatopus»
0 XUMHUU

Hudposas nabopatopus

Cnoxuble  3upsl  Kak 4%2F1 o xumuu RELEON
IIPOU3BOJHLBIC Kap60HOBbIX
25 .
KHCJIOT. (HdaTumku:
I'maponan3cnoXHbIX3(GUpPOB DJICKTPONPOBOAUMOCTH,
KHCJIOTHOCTH,
TEMIIEPATYPHI,
MYTHOCTH)
0
https://lesson.academycontent «OTD-  nabopatopus»
.myschool.edu.ru/lesson/71ac
4 110 XUMUH
3f2-a0d4-4945-a0eb-
Kupser: rugponan3, TpuMEeHEHHE,
26| 7 Pel THAP P 1e50cd5fad9fbackUrl=952F0 | LWPPOBas n1abopatopusi

Ounoyoruueckas POJIb KUPOB

4%2F1
0

o xumud RELEON

(datuukmu:
AJICKTPOIPOBOIUMOCTH,




KHMCJIOTHOCTH,

TEeMIIepaTyphl,
MYTHOCTH)

https://lesson.academycontent
.myschool.edu.ru/lesson/709c
e

43a-deb6-4281-963b-

«OI'D-  nabopatopusi»
0 XUMUU

Yriesonpt: coCTas, 01d26212d4d07backUrl=v2rF0 | LPPOBast nabopatopus
Kkinaccudukanusa. Baxueime 4%2F o xuvuu RELEON
97 MPEACTABUTEIH: IJII0K03a, 10 -
bpykrTo3a, caxaposa. (J:[aT‘iHKI/Il
Yacobmennss  «Pasrosop 0 DJICKTPOIPOBOAUMOCTH,
IIpaBHUJIILHOMIIUTAHU N KHCJIIOTHOCTH,
TEeMIIEpaTyphl,
MYTHOCTH)
https://lesson.academycontent
.myschool.edu.ru/lesson/690f «OL'D- na60paT0pI/I$1»
b b76-f94a-4f77-bbbe- 110 X HMHH
3d3ae748f716?backUrl=%2F0
A9%2F1 [udpoas nmabopaTopust
0 no xumnu RELEON
28 Kpaxman u nemnrono3a kak
IIPUPOIHBIE TOJIUMEPBL. (MaTumky:
DJICKTPOIIPOBOINMOCTH,
KHUCJIIOTHOCTH,
TEeMIIEPaATyPhl,

MYTHOCTH)




29

KoutponbHas  pabora 1o
pasneny
«Kucnopoaconepxaiue
OpraHUYEeCKUE COCTUHEHUS»

https://lesson.academycontent
.myschool.edu.ru/lesson/0c60
8a59-4c69-4481-839¢-

«OI'D-  nabopaTtopus»
0 XUMHH

30| AMUHBI: METHJIIAMHH ¥ aHUIUH 9205201b736?backUr1=%2F0
4%2F1
0
https://lesson.academycontent
.myschool.edu.ru/lesson/c2f2f «OI'D- Ha60p aTopHsy
3d7-43d1-4873-ace0- 110 XUMHH
78eca6009628?backUrl=%2F0
1962r1 | LudpoBast naboparopus
AMMHOKHUCIIOTBI KaK 0 o xumu RELEON
31 amdoTepHbIe OpraHUYECKUe -
COEIMHEHHS], UX OUOIIOTHYECKOE (daTuukmu:
3HaueHue. [lenTuant SJICKTPONPOBOAUMOCTH,
KHCJIOTHOCTH,
TEMIIEPATYPHI,
MYTHOCTH)
https://lesson.academy-
32 | Benku xak npupoaHbIE content.myschool.edu.ru/lesso

n/c2f2f

BBICOKOMOJIEKYJISIPHBIE
COECTUHEHUS

3d7-43d1-4873-ace0-
78eca6009628?backUrl=%2F

«OI'D2- mabGoparopusi» 1O

04%2F1 | XUMHH

0




OCHOBHBIC TTIOHATHS XUMHHU

https://lesson.academycontent
.myschool.edu.ru/lesson/45b8
1dac-acba-440e-99e3-

33| BLICOKOMOIICKYIAPHbIX L 14c3ba78050a?backUrl=9%2F
COEIMHEHUMN 04%2F1
0
OCHOBHBIE METO/bI CHHTE3a «OT'D- nmaGopatopus» 10
BBICOKOMOJIEKYJIIPHBIX
. XUMHU
COCIUHCHHI. IInacTMaccsl,
Kay4yKH, BOJIOKHA. https://lesson.academycontent LHudposas  maboparopus
YpokkoHpepeHus .myschool.edu.ru/lesson/45b8 RELEON
34 «Opranuueckas XUMUA B 1 ldac-acha-440e-99e3- O XUMHH
JKU3HU YETIOBEKA» 14c3ba78050a?backUrl=%2F .
04%2F1 ([datuuku:
0 SJICKTPONPOBOAUMOCTH, KU
CJIOTHOCTH,
TeMIepaTypbl, MyTHOCTH )
OBUIEE KOJIMYECTBO YACOB
1o 34

[TPOTPAMME




11

KJIACC

KoauuecTBO 4acoB

Oo6opynoBanue neHrpa

Ne DJIeKTPOHHBIe U POBLIE
iy | Tema ypoka Kourpounn| Ipakruyec P Hupp “Touka pocra”
n Bcero o0pa3oBaTe/bHbIE PeCypChl
ble padoThl | KHe padoThl
https://lesson.academycontent.my }
AroMm. CocTaB aTOMHBIX A71€p. school.edu.ru/lesson/20b1df2e- «OI'>- nmabopatopus» 110
1 XUMHUYECKUI DJIEMEHT. 1 6ce4-435b-b6dc- XUMHHN
M3oTonsl 5155d30a45fa?backUrl=%2F04
%2F11
https://lesson.academycontent.my )
CTpoeHue dIeKTPOHHbIX school.edu.ru/lesson/e7d48881- «OI'S- mabopatopus» 110
2 000JI0YEK aTOMOB, KBAHTOBBIE 1 055d-49da-a49c- XHMHH
qucia 7375¢3d033e9?backUrl=%2F04
%2F11
Knaccuukanus XuMruaecKkux «OTD- 136 OpATOpHS» TIO
3 3IIEMEHTOB (s-, p-, d-, f- 1
XUMUHU
3JIEMEHTHI)
https://lesson.academycontent.my
«OI'D- maboparopus» 0O
Pacrpe/e/ieHne HIeKTPOHOB 10 school.edu.ru/lesson/2859ec02- 60p op 0
4 aTOMiBIM opouTAIIM b 1 Becd-4cd8-8531- RHMIH
P edad962608fh?backUrl=062F04
%2F11
https://lesson.academycontent.my
DEeKTPOHHBIE «OI'D- 1a aTopus» II
KSH(I;TI/II:“ HI;HHH ATOMOB school.edu.ru/lesson/a9c9a6lee3 ors 60p op 0
> s 1 87-4ffe-beb- XHMHH

JJIEMEHTOB B OCHOBHOM H
BO30YXJIEHHOM COCTOSTHUHT

aca9c7241b21?backUrl=%2F04
%2F11




DNeKTPOHHBIE KOH(PHUTYpaIuu
HOHOB.
DNeKTPOOTPUIATEIIEHOCTD

https://lesson.academycontent.my
school.edu.ru/lesson/8ae38be6e0
6f-4fae-9729-
69903109f968?backUrI=%2F04
%2F11

«OI'D- nabopatopusi» 1O
XUMUHU

[udpoBass  maboparopus
o xumuu RELEON

(datuukmu:
AIEKTPOIPOBOAUMOCTH,

TEMIIEpaTyphl)

[Tepuoanueckuii 3aKoH U
[Tepuoanueckas cucreMa
XUMU4Yeckux ajemeHtoB J[. U.
MenpeneeBa, CBS3b C

https://lesson.academycontent.my
school.edu.ru/lesson/fOcb5def-
307e-4575-89d0-

«OI'D- maboparopusi» MO
XUMHH

COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

86041b603655?backUrl=%2F04
%2F11

3aKOHOMEPHOCTH HW3MEHEHUS
CBOMWCTB XUMHYECCKUX
JNIEMEHTOB U  00pa3yeMbIX
WMH TIPOCTBIX U  CIOXKHBIX
BEIIECTB [0 TrpynmnaMm u
IepruoIaM

https://lesson.academycontent.m
yschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-
86041b6036557backUrl=%2F04
%2F11

«OI'D- nabopatopus» MO
XUMHAH

[udpoBas  maGoparopus
o xumu RELEON

(datuuku:
ANEKTPONPOBOAUMOCTH,KH
CJIOTHOCTH,

TeMIepaTypbl, MyTHOCTH)




Cucremaruzanus 1 0000eHne

https://lesson.academycontent.m
yschool.edu.ru/lesson/0e41e568-

«OI'D- nabopatopusi» Mo
XUMUHU

9 AN 110 TeMe 0a2b-4605-bb92-
35d1ab69f9ba?backUrl=%2F04
%2F11
Bunn xumMu4ueckou CBSI3H.
MexaHu3Mbl 00pa3oBaHUs «OI'D- JIa60paTOpHSI» o
10 | KOBAICHTHOM CBASH. «OI'D- maboparopus» II0
Bonoponnas cBs3b.
XUMHUHU
MG)KMOJ'IGKYJ'IH}’)HBIe
B3aUMOIEHUCTBUS
https://lesson.academycontent.m
«OI'D- maboparopus» 110
yschool.edu.ru/lesson/237cdb54- p P
2787-4817-8330- XHMHUH
6e027b075645?backUrl=%2F04
BasieHTHOCT, ¥ BaJISHTHELIE %2F11 LII/I(l)pOBaﬂ Ha60paTOpI/I$I
1 BO3MOXNKHOCTH aTOMOB. Cas3p https://lesson.academycontent.m | 10 XuMu RELEON
SJICKTPOHHON CTPYKTYphI yschool.edu.ru/lesson/847d1752-
MOJIEK YT c X 151b.4501-8390- (datuukmu:
TCOMCTPHHCCKIM CTPOCHUCM £29649f6c913?backUrl=%2F04 | 2ICKTPOIIPOBOAUMOCTH,KH
%2F11 CJIOTHOCTH,
TeMIEepaTypbl, MyTHOCTH)
https://lesson.academycontent.m
«OI'D- maboparopus» 110
yschool.edu.ru/lesson/8f219cef- p p
7a8a-44d5-b58a- XHMHH
[IpencraBnenus o b3d1b2eeb237?backUrl=%2F04
12 KOMIUIEKCHBIX COETUHEHUSIX: %2F11

COCTaB U HOMEHKJIaTypa

https://lesson.academycontent.m
yschool.edu.ru/lesson/32e5edc9c
b82-4f4a-ad5e-
4f56bc7el4ed?backUrl=%2F04




%2F11

13 | BemlecTBa MOJEKYISIPHOTO U
HEMOJICKYJSIPHOTO  CTPOCHHUSL. «OTD- maGopatopus» 1o
Tunst KPUCTAITMICCKIX
N XUMUHU
PEIICTOK U CBOUCTBA BCIICCTB
https://lesson.academycontent.m
udposass  naboparopus
yschool.edu.ru/lesson/a0d5bd16- Hudp patop
683e-4a1e-8073- I10 XUMHHA RELEON
[TonsiTHE O JUCHIEPCHBIX 70c604€e9c862?backUrl=%2F04
JHcTep %2F11 (Hdatuuku:
14 | cucremax. [IpencraBnenue ki 74 ¥ §
DIJIEKTPOIIPOBOIUMOCTH, KU
0 KOJUIOMJIHBIX pPacTBOpax
CJIOTHOCTH,
TEeMIIepaTypbl, MyTHOCTH)
Hermmmpre PacTBOpEL: «OI'D- nmaboparopus» 1O
HACBIIICHHBIC u
XUMUU
HCHACBIIIICHHBIC,
15 | pacTBOPUMOCTE. [MudpoBast  mabopaTopus
Kpucramioruaparst 110 xyvun RELEON

(Hdatuuku:




QJICKTPOIIPOBOANMOCTH,KH
CJIOTHOCTH,

TEMIIEpaTypbl, MyTHOCTH)

CriocoObl BhIpaKEHUS

https://lesson.academycontent.m
yschool.edu.ru/lesson/e7{f8162-

«OI'D- mabGoparopusi» 1o

16 KOHIOCHTpAallu1 paCTBOPOB 0d4d-40f8-b9f7- RHMIH
HCHTpali pactBop 422¢3e710750?backUrl=%2F04
%2F11
Pewenue 3afad ¢ «OI'D>- maboparopus» 10
HCHOJb30BaHNEM OOHSITUH N
"MaccoBas J0JIA
PacTBOPEHHOTO BemlecTsa", https://lesson.academycontent.m | Llupposas  maboparopus
MOJIApHas KOHICHTpals yschool.edu.ru/lesson/e7ff8162- | 1o xummm RELEON
17 0d4d-40f8-b9f7-
422¢3e710750?backUrl=%2F04 | (JlaTunkmu:
%2F11 3IIEKTPOTIPOBOIUMOCTH, K1
CJIOTHOCTH,
TeMIrepaTypbl, MyTHOCTH)
https://lesson.academycontent.m
«OI'D- nmadGopatopuss» 0
Knaccudukanus u yschool.edu.ru/lesson/e7ff8162- Ors Ooparop °
18 | HoMeHkmaTypa 0d4d-40f8-b9f7- XUMHH
HEOPTaHWYECKHX BEIIECTB 422c3e710750?backUrl=%2F04
%2F11
https://lesson.academycontent.m
CHCTeMATH3AIIS 1 06OBIICHIE yschool.edu.ru/lesson/6545ec44-
19 1 B 34c5-43f6-826b-

3HAHUH 10 TEME

a648d7d6fef7?backUrl=%2F04
%2F11




KonrponsHas pabora o Temam
"CTtpoeHue aroma.

https://lesson.academycontent.m
yschool.edu.ru/lesson/2390b83e

«OI'D- mabGoparopusi» 1o

20 | Tlepmomuyeckuii 3aKOH H a935-4c96-bd3a- N
[Tepuonnueckas cucrema 25f26d9c1139?backUrl=%2F04
XUMHYECKHX 3ieMeHTOoB 1. U. %2F11
Menneneesa", "Crpoenue
BEILIECTBA.
Mmuoroo6pasue BemecTs"
Krnaccudukanus XaMHIECKUX
peaKkuuii B HEOPraHUYECKOU U https://lesson.academycontent.m
OpraHM4ecKOi XUMHUM. 3aKOH yschool.edu.ru/lesson/cfb70c37- | (O d- 1abopaTopus» II0
21 COXPAHCHUS MACChI BEIIECTB; 2784-4c66-be05- XYM
3aKOH COXPaHEHHUS U b0966dffb673?backUrl=%2F04
MPEBpALLEHUs SJHEPTUU [IPU %2F11
XUMHYCCKUX pCaKIHAX
https://lesson.academycontent.m
«OI'D- maboparopus» 1
yschool.edu.ru/lesson/cfb70c37- 09 Goparop 0
2784-4¢66-be05- XUMHN
b0966dffb673?backUrl=%2F04 Iudposas  naGoparopus
Tennossie >QPEKTHI %2F11 P parop
22 | XMMMYECKHX PEaKIHIA. 1o xumud RELEON
TepMoxuMuyecKkre ypaBHEHUS (Maraumn:
DJIEKTPOIIPOBOAUMOCTH,
TeMIepaTyphbl)
BhruncieHus o https://lesson.academycontent.m
«OI'D- nmabopaTtopus» TIO
ypaBHEHUAM yschool.edu.ru/lesson/cfb70c37-
23 XUMUU

XUMHUYCCKUX peaxum‘zi )41
TEPMOXUMHUYCCKUM

2784-4c66-be05-
b0966dffb673?backUrl=%2F04




YPaBHEHUSAM %2F11
https://lesson.academycontent.m )
yschool.edu.ru/lesson/cfb70c37- «0I'S Ha60paT0pHﬂ» 1o
2784-4¢66-be05- XHMHH
2 =0,
CkopocThb XHUMHYECKOl b0966dffb673?backUrl=%2F04 ITudposas  maboparopus

%2F11

oq | Peaxuuu, e€ 3aBUCUMOCTb OT o xumur RELEON
pa3nu4YHbIX (PaKTOPOB.
Karanus u KaTanm3arophl (datuukmu:
QJICKTPOIIPOBOANMOCTH,
TEeMIIepaTyphl)
25 I'oMoreHHbIe U reTepOreHHbIE
peaxkuuu
[TpakTruyeckas padora Ne 1 OD- nabopaTopus» 1o
o TeMe "Bnusinue
XUMHUHN
pa3nuuHbIX (AKTOpPOB Ha
CKOpOCTI:' XUMHUYECKOH [udposas  naGoparopus
peakuuu )
no xumuu ViLabCHem
26

(Hdatuuku:
ANEKTPONPOBOAUMOCTH, KU
CJIIOTHOCTH, LIBETA

TeMIepaTyphbl)




https://lesson.academycontent.m
yschool.edu.ru/lesson/7c19b0ba-
7815-4db3-86f4-
d0ac5hb740b3b?backUrl=%2F04
%2F11

«OI'D- nabopaTopus» 1O
XUMUHU

[Mudpoas  maboparopus

OOGpatumbie 1 HEOOpATUMBIC o xumunr RELEON
27 peaKkiuu.
XUMHUYECKOE PaBHOBECHE (aTuuku:
AIEKTPONPOBOAUMOCTH, KU
CIIOTHOCTH,
TEMIIEpaTyphl)
28 | IIpaktuueckas pabora Ne 2 o

TEMC

«OI'D- naboparopusi» 1O
XUMHH

OI'D- naboparopusi» TIO
XUMUHU Hudposas

naboparopuss MO XUMHUU
ViLabCHem

(Hdatuuku:
AJIIEKTPONPOBOIUMOCTH,KH
CJIOTHOCTH, IIBETa

TeMIepaTyphbl)

"Bimstaue pa3IMYHBIX
(bakTopoB Ha  IOJIOKEHUE
XUMHUYECKOT0 paBHOBECHUS"




DIIEKTPOJIUTHYECKAS https://lesson.academycontent.m
«OI'D- nmabopato
JIACCOLTAAITHS. yschool.edu.ru/lesson/35c2be59f O3 paTopua» 1o
29 | CuubHbIE U ci1a0bIe 1c6-46¢6-910c- XUMHAN
AJICKTPOJIUTHI. 46a0576d6924?backUrl=%2F04
CremneHs QUCCOIMALINT %2F11
https://lesson.academycontent.m )
yschool.edu.ru/lesson/46b429e4- «OI'3- naboparopr» 1o
HonHOE pou3BeICHUE BO/IBI. 931c-43fb-a2ba- XAMHAHN
Cpena BOHBIX PaCTBOPOB. be9eObbeddef?backUrl=%2F04
30 Bonopoansrit mokazarens (pH) %2F11 Lndposas  naboparopus
pacTBopa o xumu RELEON
(JJaTuyuku: KUCIOTHOCTH)
https://lesson.academycontent.m )
yschool.edu.ru/lesson/f5999557- «OI'3- nabopatopms» 10
18¢8-4853-83a0- XUMHAH
. 588bf830407a?backUrl=%2F04
I'mppomus  coneid. %2F11 Hudporas mabopaTopust
Peakuun, o xumud RELEON
31 | mpotekaromue B
pacTBopax (datuuxmu:
SJIEKTPOJTUTOB BJIEKTPONPOBOAUMOCTH, KU
CJIIOTHOCTH,
TEeMIIepaTypbl, MyTHOCTH)
https://lesson.academycontent.m )
yschool.edu.ru/lesson/f5999557- «OI'3- naboparoprs» 1o
I[Mpaktryeckas pabora Ne 3 110 18¢8-4853-83a0- XAMHH
32 | Tteme "XuMHUECKHE pEaKIUU B 588bf830407a?backUrI=%2F04

pacTBopax JIEKTPOIUTOB"

%2F11

OI'D- nabopartopus» 1O
XUMUU [udposas
naboparopuss O XUMHUHU




ViLabCHem

(datuukmu:
AJIEKTPOTIPOBOIUMOCTH,KH
CIIOTHOCTH, IIBETA

TEMIIEpaTyphbl)

OKHUCIIUTETBHO-

https://lesson.academycontent.m
yschool.edu.ru/lesson/acd826cfb

a2d-49db-b216-

ef7c26a84728?backUrl=%2F04
%2F11

«OI'D- maboparopusi» 1O
XUMUU

[udpoBas maboparopus

33 BOCCTAHOBUTCIIbHBIC PCAKIINH. 110 XUMHH RELEON
Baxneiimme okucinTenu u (laTuanxu:
BOCCTAaHOBUTCIIN )
DIJIEKTPOIPOBOAUMOCTH, KU
CJIOTHOCTH,
TeMIepaTypbl, MyTHOCTH)
Metoz anexporHoro «OI'D- maboparopusi» 1o
34 | (9IEKTOHHOMOHHOTrO) OanaHca
XUMUH
https://lesson.academycontent.m
«OI'D- maboparopusi» 1
yschool.edu.ru/lesson/20b1df2e- parop °
6ce4-435b-b6dc- XUMHAN
5155d30a45fa?backUrl=%2F04
35 DNEKTPOIU3 pacTBOPOB U %2F11 Hudporas mabopaTopust
PacIUIaBOB BEIECTB o xumu RELEON
(datuuku:

AIIEKTPOIIPOBOAUMOCTH)




Pemenne 3aJlaq pa3JINIHbIX

https://lesson.academy-
content.myschool.edu.ru/lesson/

«OI'D- mabGoparopusi» 1o

36 THUIIOB e7d48881- XUMHUHN
055d-49da-a49c-
7375¢3d033e9?backUrl=%2F04
%2F11
37 | Pemenue 3a1au pa3iInyuHbIX «OTD- mabopaTopus» 1o
THUIIOB
XUMUU
https://lesson.academycontent.m
«OI'D- naboparopust» Mo
yschool.edu.ru/lesson/2859ec02- p p
8ecd-4cd8-8531- XHMHUH
edad962608fb?backUrl=%2F04
%2F11 [udpoBas mabopaTopus
Cucremarn3zanus 1 000011eHHE o xumuu RELEON
38 3HAHUU O TeMme "XUMUUECKUE
peakuun" (datuukmu:
DIJIEKTPOIIPOBOIUMOCTH, KU
CJIOTHOCTH,
TeMIEepaTypbl, MyTHOCTH)
https://lesson.academycontent.m
KOHTDOIEHAS. DAGOTA 1O TEME yschool.edu.ru/lesson/a9c9a6lee
39 R p 387-4ffe-bcfb-

"Xumuueckue peakuun”

aca9c7241b21?backUrl=%2F04
%2F11




[TonoxeHue HeMeTaJIJIOB B
IIepnonnueckoi cucreme

Hudporas nabGopatopus

XUMHYECKUX 3eMeHToB Jl. U. https://lesson.academycontent.m no xumun RELEON
MenpeneeBa 1 0COOCHHOCTH yschool.edu.ru/lesson/8ae38be6 )
40 | crpoeHus ux aTOMOB. e06f-4fae-9729- (Harumk:
duzndeckue CBOMCTBA 69903109f968?backUrl=%2F04 SJICKTPOIPOBOTMMOCTH, KU
HEMETaJLIOB %2F11 CIIOTHOCTH,
TeMIIepaTypbl, MyTHOCTH )
https://lesson.academycontent.m
yschool.edu.ru/lesson/fOcb5def- «OI'3- nabopatopus 1o
307e-4575-89d0- XUMHH
86041b603655?backUrlI=%2F04
%2F11 HudpoBas nabopartopus
Anorponus HeMeTauloB (Ha - o xumuu RELEON
41 puMepe  KHUCJIOpOJia,  CEephl,
docdopa u yriepona) (datuukmu:
DJIEKTPONPOBOAUMOCTH, KU
CJIOTHOCTH,
TeMIEepaTypbl, MyTHOCTH)
https://lesson.academycontent.m
yschool.edu.ru/lesson/fOcbh5def- «OI'3- nabopatopus» 1o
307e-4575-89d0- XUMHN
86041b6036557backUrl=%2F04
Boopo: nonydenue, %2F11 [Mudposas mabopaTopus
42 | (usMyecKUE U XMMHUUECKUE - o xumu RELEON
cBoricTBa. [ mapuasl
(Hdatuuku:

AIEKTPONPOBOAUMOCTH, KU
CJIOTHOCTH,




TEMIIEpaTypbl, MyTHOCTH)

Tanorennl: HaxoXJEcHUE B

https://lesson.academycontent.m
yschool.edu.ru/lesson/0e41e568-
0a2b-4605-bb92-
35d1ab69f9ba?backUrl=%2F04
%2F11

«OI'D- nmaboparopus» 10
XUMUU

HudpoBas nabopartopus

43 | mpuporE, CIIOCOBEL o xumuud RELEON
II0JIYUCHUA, N3NYCCKUEC U
1 ¢ y (Hatuuku:
XHUMHNYCCKHUEC CBOUCTBA
3JIEKTPOIIPOBOIUMOCTH, KM
CIOTHOCTH,
TEMIIEPATYPbI, MyTHOCTH)
T'anorenoBo0pOmEI. «OI'D- jabopaTopus» 110
Baxwnerimue
XUMHU
KUCIIOPOICOIEPKALIINE
44 | COCAMHCEHHA Iudpposas nmaboparopus

no xumud RELEON

(JaTymku: KUCIOTHOCTH)

TraJIOrCHOB




JlabGopaTopHbie 1
MIPOMBIIICHHBIE CITOCOOBI

https.//lesson.academycontent.m
yschool.edu.ru/lesson/237cdb54-
2787-4817-8330-
6e027b075645?backUrl=%2F04
%2F11

«OI'D- mabGoparopus» 10
XUMUHU

45 EOJ;}I\:;{:I;IH?:;:S?:;B X https://lesson.academycontent.m
COI; - yschool.edu.ru/lesson/847d1752-
A 151b-4501-8390-
£29649f6c913?backUrl=%2F04
%2F11
https://lesson.academycontent.m
«OI'D- na aTopus» II
yschool.edu.ru/lesson/8f219cef- 013 60p op 0
7a8a-44d5-h58a- XHMHH
b3d1b2eeb237?backUrl=%2F04
%02F11 : OI'D>- nabGopatopus» 10
[TpakTuueckas paborta No 4. httphs://IIeszon.a/(iadem\//gtz)n;er;t.;n XUMHIH L[I/Iq)pOBaﬂ
Pemenue sxcnepuMeHTaIbHBIX YSCNOOLECU.TUTIESSON/S2Eoede=C Ha60paT0pI/I$I 10  XWMHH
46 h82-4f4a-ad5e- V| LabCHem
w10 TN 4f56hc7el ded?backUrl=%2F04
AJIOI'CHBI
%2F11 (Hdatuuku:
DJIEKTPONPOBOAUMOCTH, KU
CJIOTHOCTH, 1IBETA
TEMIIepaTyphl)
Kucnopon: nabopatopusie u «OI'D- naGopatopus» o
MIPOMBIIIIJIEHHBIE CTIOCOOBI
XUMUHU
noJtydeHus, Gu3ndeckue u
47 | XuMmu4eckue cBorcTBa. O30H.

HpI/IMCHCHI/IC KHCJIOpOJda 1
O30Ha

[MudpoBas  maboparopus
o xumu RELEON

(Hdatuuku:




ANEKTPONPOBOAUMOCTH, KU
CJIOTHOCTH,

TEMIIEpaTypbl, MyTHOCTH)

https://lesson.academycontent.m
yschool.edu.ru/lesson/a0d5bd16-

683e-4ale-8073-
70c604e9c862?backUrl=%2F04
%2F11

«OI'D- mabGoparopus» 1o
XUMUU

HudpoBas  naboparopus

no xumnua RELEON
48 OKcuIbI M IEPOKCHUIBI
(datuukmu:
DIIEKTPOIIPOBOIUMOCTH, KU
CJIOTHOCTH,
TeMIEepaTypbl, MyTHOCTH)
49 Pemrenue 3amau pa3zan4HbIX
THIIOB
https://lesson.academycontent.m
yschool.edu.ru/lesson/e7ff8162- «OI's- na60paT0pH${» 1o
0d4d-40f8-b9f7- XUMHUHA
422c3e710750?backUrl=%2F04
Cepa: HaxXOXKIEHHUE B IPUPOJIE, %2F11 ugposas naboparopus
50 CIOCOOBI OTYYEHUS, no xumun RELEON
bu3HUECKrE B XMMHUYECKHE
(Hdatuuku:

CBOMCTBA

AIEKTPONPOBOAUMOCTH, KU
CJIOTHOCTH,

TeMIepaTypbl, MyTHOCTH)




https://lesson.academycontent.m
yschool.edu.ru/lesson/e7ff8162-
0d4d-40f8-b9f7-
422c3e710750?backUrl=%2F04
%2F11

«OI'D- maboparopusi» 1O
XHUMHUHN

Hudporas mabopaTopust

o xumud RELEON
o1 CepoBonopo, CyabGuabl
(datuukmu:
DJIEKTPONPOBOAUMOCTH, KU
CIIOTHOCTH,
TEMIIepaTypbl, MyTHOCTH)
https://lesson.academycontent.m
Kucnopozaconepxamu -
coe)lmfelfmlc[:epm He yschool.edu.ru/lesson/e7{f8162- «0I's Ha60paT0pHﬂ» 1o
52 OcobeHHocTH ;oﬁCTB CEepHOU 0d4d-4078-h9f7- RHNMIH
p 422c¢3e710750?backUrl=%2F04
KHACJIOTBI %2F11
https://lesson.academycontent.m )
yschool.edu.ru/lesson/6545ec44- «0I's Ha60paT0p Hib> 110
34c5-43f6-826b- XAMHH
a648d7d6fef7?backUrl=%2F04
%2F11 ° OI'D- nabGopatopusi» 1O
ITpakTuueckas pabora Ne 5. XUMIH Lndposas
53 Pelenue 9KCIIepUMEHTAIBHBIX nabopatopus 10 XHMHH

3aj7ad 1o TeMe
"Cepa u e€ coenuHeHus"

ViLabCHem

(datuuku:
ANEKTPONPOBOAUMOCTH,KH
CJIOTHOCTH, LIBETA

TEeMITepaTyphl)




A30T: HaXOX/ICHUE B IPUPOJIE,
CIOCOOBI OTYYEHUS,

https://lesson.academycontent.m
yschool.edu.ru/lesson/2390b83e

«OI'D- maboparopusi» 1O
XHUMHUHN

>4 (bu3HUeCcCKre U XUMUIECCKHE 8935-4¢96-hd3a-
. A 25f26d9c1139?backUrI=%2F04
CBOWCTBA. AMMHAK, HUTPHUIBI %2F11
https://lesson.academycontent.m
K «OI'D- nabopaTopus» MO
C;CH;IE):I?;;)?EE;K;HMC yschool.edu.ru/lesson/cfb70c37- Ors patop
% Occf[6eHHocm CBOTCTE 230THOM 2784-4c66-hel5- RHAMIH
b0966dffb673?backUrl=%2F04
KHUCJIOTBI %2F11
https://lesson.academycontent.m
«OI'D- nmabopatopus» 1O
yschool.edu.ru/lesson/cfb70c37- patop
2784-4¢66-be05- XAMHAN
b0966dffb673?backUrl=%2F04
%2F11 [udpoBas maboparopus
[Ipumenenue a3oTa u €ro o xumuu RELEON
56 COCTTMHEHH.
A3oTHbIE y100peHus (datuukmu:
DJIEKTPOIPOBOIAUMOCTHU, KU
CJIOTHOCTH,
TeMIEepaTypbl, MyTHOCTH)
docdop: HaxOkKAECHHUE B https://lesson.academycontent.m
IIPUPOJIE, CIIOCOOBI MOTyUEHH S, yschool.edu.ru/lesson/cth70c37- | («OT"?D- 1aboparopus» 10
S7 | (Qu3snueckue U XMMUYECKHE 2784-4c66-be05- .
cBoiictBa. @ochunst u hochun b0966dffb673?backUrl=%2F04
%2F11
Oxcunbl dbocpopa, https://lesson.academy- «OTD- nmaopatopus» 1o
dhocdhopcoaepkamye KUCIOTHI. content.myschool.edu.ru/lesson/c
58 fb70c37- XUMHUH

Comu dochopHOt KUCITOTHI

[udpoBas maboparopus




no xumuu RELEON

(datuukmu:
AJIEKTPOTIPOBOIUMOCTH,KH
CIIOTHOCTH,

TeMIIepaTypbl, MyTHOCTH)

2784-4c66-

be05b0966dffb673?backUrl=%2

F04%2F11

[Ipumenenue pochopa u ero

«OI'D- maboparopusi» 1o

59 coequHeHni. DocdopHbIe
XUMUHU
yInoOpeHus
ITpakTyeckas pabora Ne 6. «OT'D- naboparopus» 1o
Pemenue
XUMUHU
OKCIICPUMCHTAJIBHBIX  3ajJiay
n
no Teme "A30T u ocop u OI'>- naGoparopus» 0
UX COCIMHCHUS
XUMUHU [Hudposas
Jabopatopus 10 XUMHHU
60

ViLabCHem

(datuuku:
ANEKTPONPOBOAUMOCTH,KH
CJIOTHOCTH, LIBETA

TEeMIIepaTyphl)




VYrinepoa: HaxoxAeHHE B
IpUPOJE, QJJIOTPOIIHBIE

https://lesson.academycontent.m
yschool.edu.ru/lesson/7c19b0ba-

«OI'D- mabGoparopusi» 1o

61 Moaudukanmy; (HusnUecKue 7815-4db3-86f4- S
U XHMHYECKHE CBOMCTBa, dOac5hb740b3b?backUrl=%2F04
IPUMCHCHHE %2F11
Oxcun yraepopa(ll), oxcua «OI'D- nmaboparopus» 1O
yriepona(IVv), yrojabHas
KHCJIOTa U €€ COJIN XAMUH
Hudposas mabopaTopust
no xumud RELEON
62
(Hdatuukmu:
DJIEKTPOIIPOBOIUMOCTH, KU
CJIOTHOCTH,
TeMIEepaTypbl, MyTHOCTH)
https://lesson.academycontent.m
N yschool.edu.ru/lesson/35c2be59f
63 | % atp 1¢6-46¢6-910c-
46a0576d6924?backUrl=%2F04
%2F11
https://lesson.academycontent.m
«OI'D- maboparopus» 110
yschool.edu.ru/lesson/46b429¢e4- p p
931c-43fb-a2ba- XUMHUHN
o be9eObbeddef?backUrl=%2F04
Kpemunii: HaxozcneHHeB ‘VfZIill eddet backuUr=7o Ludposas  naboparopus
64 MPUPOJIE, CIIOCOOBI OTYUCHUS, LS et 110 xvit RELEON
(1)I/ISI/IT-IGCKI/I€ U XUMHYCCKHUEC
CBOMCTBA (I[aTIII/IKI/I:

3JIEKTPOIPOBOAUMOCTH, KU
CJIOTHOCTH,




TEMIIEpaTypbl, MyTHOCTH)

https://lesson.academycontent.m

«OI'D- mabGoparopusi» 1o

Oxkcup kpeMuusi(1V), yschool.edu.ru/lesson/f5999557-
65 KpEeMHHEBas KHUCJIOTA, 18¢8-4853-83a0- XHMHH
CHJTUKATBI 588bf830407a?backUrl=%2F04
%2F11
[IpumeHeHne KpeMHHUS U ero https://lesson.academycontent.m
«OI'D- nabopaTopus» I
coenuHennii. CTEKIIO, ero yschool.edu.ru/lesson/f5999557- parop 0
IOJIy4ECHHUE, BUIBI CTEKIIA 18c8-4853-83a0- XUMHN
Hudposas mabopaTopust
1o xumu RELEON
66
(Hdatuuku:
DIIEKTPOIIPOBOAUMOCTH, KU
CJIIOTHOCTH,
TEeMIIepaTypbl, MyTHOCTH)
588bf830407a?backUrl=%2F04
%2FL1 «OI'D- nabopatopusi» 10
XUMMHU
https://lesson.academycontent.m
Pemerme 30124 PA3IIHELX yschool.edu.ru/lesson/acd826¢fb
67 P 22d-49db-

THUIIOB

b216ef7c26a84728?backUrl=%2

F04%2F11




CucreMmarusaiusa U 0000IeHne

«OI'D- nabopatopusi» 10

68 3HaHui 1Mo reMe "Hemeranasr"
XUMHUU
https://lesson.academycontent.m
KOHTPOIbHASL DaGOTA 0 TeME yschool.edu.ru/lesson/20b1df2e-
69 | .7 TROUBHAR P 6ce4-435b-b6dc-
eMeTALIRT 5155d30a45fa?backUrl=%2F04
%2F11
https://lesson.academycontent.m
«OI'D>- TOpUS» 11
Ananus PE3YIbTATOR yschool.edu.ru/lesson/e7dagggy- | OT 2~ 1abopaTop °
70 KOHTPOJIbHOM paboTHI, 055d-49da-a49c- XHMHH
KOppEeKLHsI OIINO0K 7375c3d033e9?backUrl=%2F04
%2F11
LlomoxkeHHe METAILIOR B «OI'D- naGoparopust» IO
IIepnonnueckoii cucreme
XUMUU
XUMHNYCCKUX DJICMCHTOB.
Oco0eHHOCTH CTPOCHHUS Iludposas  naGoparopus
OJICKTPOHHBIX 000JIOYEK aTOMOB RELEON
Sy | eramon 0 XUMHUU
(datuuxmu:
DIJIEKTPOIIPOBOIUMOCTH, KU
CJIOTHOCTH,
TeMIepaTypbl, MyTHOCTH)
https://lesson.academycontent.m r
- TOpUS» II
OO0mue (puznyeckue cBOWCTBA yschool.edu.ru/lesson/2859ec02- «OI'S- naboparopus» 1o
72 | wmeramnos. [Ipumenenue 8ecd-4cd8-8531- XUMUH

MCETAJIJIOB B 6BITy U TEXHUKE

edad962608fb?backUrl=%2F04
%2F11




Crnnasel MetaiioB. Koppo3zus

https://lesson.academycontent.m
yschool.edu.ru/lesson/a9c9a6lee

«OI'D- nabopatopusi» 10

73 387-4ffe- XUMHUH
METAILIoB bcfbaca9c7241b21?backUrl=%2
F04%2F11
https://lesson.academycontent.m
74 | PelleHne 35184 pasiuiHbIX yschool.edu.ru/lesson/8ae38be6e
TUIIOB 06f-4fae-9729-
69903109f968?backUrl=%2F04
%2F11
DIIEKTPOXUMHICCKHUI pan https://lesson.academycontent.m | . gabopaTopus» IO
HANpSLKEHHUI METAILIOB. yschool.edu.ru/lesson/fOcb5def-
7 OOmue crocoObl TOoydeHUs 307e-4575-89d0- B
86041b603655?backUrl=%2F04
METAJIJIOB %2F11
OOw1ast XxapaKTepUCTHKA
MeTauioB [Arpynmsl
IIeprnonnueckoii cUCTEMBI https://lesson.academycontent.m
XUMHUYECKHX JIEMEHTOB. yschool.edu.ru/lesson/fOchSdef- | «OT"?d- nabopaTopus» 10
76 | Harpwuii u kanuii: TOJTy4eHue, 307e-4575-89d0-

¢busnyeckre 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE
MIPOCTBHIX BEUIECTB U UX
COCIMHEHU I

86041b603655?backUrl=%2F04
%2F11

XUMHUHN




OO61mas xapakTepucTHKa
MeTtaiuioB [IArpymnmsl
[Tepuonnueckoit cucTemsl
XUMHUYECKUX 3JIEMEHTOB.

https://lesson.academycontent.m
yschool.edu.ru/lesson/0e41e568-

«OI'D- nmabGopatopus» 1O

77 Marnuii 1 KajabIui: 0a2b-4605-bb92- S
noJrydeHue, GU3ndecKue u 35d1ab69f9ba?backUrl=%2F04
XHMHYECKHE CBOMCTBA, %2F11
HpI/IMeHeHI/IC HpOCTI)IX BCIIICCTB
U UX COEOUHEHUN
XKéctkocTh BOJIBI M CIOCOOBI €€ «OID- nabopatopus» 10

78 yCTpaHEHUS

XUMHHU
https://lesson.academycontent.m
yschool.edu.ru/lesson/237cdb54- «OL'D- ﬂa60paT0p A 1o
2787-4817-8330- XUMHAH
o 6e027b075645?backUrl=%2F04
AOMUHUI: [IOJIy4EHHE,
79 buznueckue W XUMHUYECKHE %2F11
CBOFICTBA, MpUMEHCHHE https://lesson.academycontent.m
’ yschool.edu.ru/lesson/847d1752-
151b-4501-8390-
129649f6c913?backUrl=%2F04
%2F11
. https://lesson.academycontent.m
gg | Amdorepubie cBoficTBa OKCHIA yschool.edu.ru/lesson/8f219cef-

U TUAPOKCHUJA AJITIOMUHMA,

7a8a-44d5-b58a-




THAPOKCOKOMILIIEKCHI
AJIIOMHWHUA, UX IPUMECHCHUEC

b3d1b2eeb237?backUrl=%2F04
%2F11
https://lesson.academycontent.m
yschool.edu.ru/lesson/32e5edc9c
b82-4f4a-ad5e-
4f56bc7elded?backUrl=%2F04
%2F11

«OI'D- nmaboparopusi» 10
XUMUHU

[udposas  maboparopus
o xumuu RELEON

(datuukmu:
AIEKTPONPOBOAUMOCTH, KU
CJIOTHOCTH,

TEMIIepaTypbl, MyTHOCTH)

81 | Pemenue 3a1a4 pa3iInyHbIX
THUIIOB
https://lesson.academycontent.m
«OI'D- naboparopust» Mo
yschool.edu.ru/lesson/a0d5bd16- p p
683e-4ale-8073- XHMHH
70c604e9c8627backUrl=%2F04
%2F11 ° OI'D- nmaboparopusi» 1O
ITpakTuueckas padora Ne 7. XUMHH Lndposas
82 Penenne SKCIIEpUMEHTATBHBIX naboparopus MO  XUMHH

3ajad 1o TeMe
"MeTaJisl TIaBHBIX MOArpynn”

ViLabCHem

(datuukmu:
ANEKTPONPOBOAUMOCTH,KH
CJIOTHOCTH, LIBETA

TeMIepaTyphbl)




OO61mas xapakTepucTHKa
METAJIJIOB MOOOYHBIX MOATPYIII

I «OI'D- nmaboparopusi» 1O
83 | (b-rpynm) Ilepuoanueckoii —
CUCTEMBI XUMHUYECKUX
JJIEMEHTOB
https://lesson.academycontent.m
«OI'D- naboparopust» M0
dusnueckue U XUMUYCCKUE yschool.edu.ru/lesson/e7{f8162- P p
84 CBOMCTBa XpoMa U €ro 0d4d-40f8-b9f7- XUMUHU
COEAMHEHHH, X IPUMEHEHUE 422c¢3e710750?backUrl=%2F04
%2F11
https://lesson.academycontent.m
. «OI'D- naboparopust» MO
Baxueiine coesuHeHU yschool.edu.ru/lesson/e7{f8162- p p
85 Mapranua. [lepmanranar kanus, 0d4d-40f8-b9f7- XUMHUHA
€ro OKUCIIUTEIbHBIE CBOMCTBA 422c¢3e710750?backUrl=%2F04
%2F11
Qusnyeckue W XHMHUYECKHE hitps://lesson.academycontent.m «OI'D- nmaboparopusi» MO
cBOliCTBA  Kenesa W ero yschool.edu.ru/lesson/e7{f8162-
86 coenuaenuii. Ilonmydyenme wu 0d4d-40f8-H9t7- HHAMIHH
A ' yi 422¢3e710750?backUrl=%2F04
MIPUMEHEHHUE CILJIABOB XKeje3a %2F11
https://lesson.academycontent.m
«OI'D- nmaboparopust» M0
dusnueckre U XUMUYECKUE yschool.edu.ru/lesson/6545ec44- p p
87 CBOMCTBA MEIU U €6 34c5-43f6-826b- XAMHH
COEAUHEHHH, UX IPUMEHEHUE a648d7d6fef7?backUrl=%2F04
%2F11
duznueckue 1 XUMUYECKHE https://lesson.academycontent.m
CBOMCTBA IIMHKA U €r0 yschool.edu.ru/lesson/2390b83e «OI'D- Ha60paTopHﬂ» o
88 COEMHEHHH, UX MPUMEHEHHE. a935-4¢96-bd3a- UMILH

FI/I,Z[pOKCOKOMHJ'ICKCBI OHMHKa

25f26d9c11397backUrl=%2F04
%2F11




[TpakTrueckas padota Ne 8.
Pemenne skciepuMeHTAIBHBIX

https://lesson.academycontent.m
yschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-
b0966dffb673?backUrl=%2F04
%2F11

«OI'D- maboparopusi» 1O
XHUMHUHN

OI'D- nabGopartopusi» 1O
XUMUHU Hudpoas
nabopaTopus MO XUMHUU

89 3aj1a4 110 Teme "MeTasub ViLabCHem
MOOOYHBIX MOArPYI"
(Hatuuku:
DJIEKTPOIPOBOAUMOCTH, KU
CJIOTHOCTH, [IBETA
TEeMIIepaTyphl)
https://lesson.academycontent.m
«OI'D- nmadGopatopuss» 0
PellieHNe 3144 PA3IHUHBIX yschool.edu.ru/lesson/cfb70c37- 013 60p op 0
9% | - s p 2784-4¢66-be05- XUMHUH
b0966dffb673?backUrl=%2F04
%2F11
OGOGILICHNE 1 CHCTEMATH3AIHS https://lesson.academycontent.m «OT'D- nabopatopusy Mo
H3VICHHOIO MATEDHANA 110 yschool.edu.ru/lesson/cfb70c37-
91 > P 2784-4¢66-be05- XAMHAN
reme b0966dffh6732backUrl=062F04
Mertamibl %2F11
https://lesson.academycontent.m
KOHTpO/bHas paBoTa mo Teme yschool.edu.ru/lesson/cfb70c37-
Y " 2784-4c66-
CTaJlibt be05b0966dffb6732backUrl=%2
F04%2F11
Ananus pe3ynpTaToB
93 | KOHTpOIBHO paboTsL, «OI'D- naboparopus» MO

KOPPEKIHSI OIIHOOK




XUMHUHN

Pone xumuu B o0ecrieueHun
YCTOHYMBOTO pa3BUTHUSA
yenoBeuecTBa. IlousaTue o
HAay4YHBIX METO/1aX
HCCIICIOBAHUS BEIIECTB

«OI'D- mabGoparopusi» 1o
XUMUHU

Hudposas mabopaTopus

o xumuu RELEON
94
(datuukmu:
AIEKTPONPOBOAUMOCTH, KU
CJIOTHOCTH,
TEMIIEpaTypbl, MyTHOCTH)
Hayunsie TIpHHLHIIBI «OI'D- maboparopus» 10
OopraHu3anuun XUMHYECKOT'O
XUMHUHU
IIpOU3BOJACTBA
IIpombIniIIEHHbIE CH°f°6BI https:/lesson.academycontent.m |llndposas  aboparopus
HOJTYHCHHA BOKHCHUIITHAX yschool.edu.ru/lesson/7c19b0ba- | mo xumuu RELEON
95 BEIIECTB 7815-4db3-86f4-
d0ac5b740b3b?backUrl=%2F04 | (laTunkm:
%2F11 3JIEKTPOIPOBOAUMOCTH, KU
CJIOTHOCTH,
TEeMIIepaTypbl, MyTHOCTH)
)(I/IMI/I‘-ICCKOCv 3arpsA3HCHHUC HH(prBaﬂ Ha60paTOpI/I$I
OKpyXKammen cCcpeabl " €ro
96 Py P o xumuud RELEON

IIOCICACTBUS

(Jatuuku:




3JIEKTPONPOBOAUMOCTH, KU
CJIOTHOCTH,

TEMIIEpaTypbl, MyTHOCTH)

https://lesson.academycontent.m
yschool.edu.ru/lesson/35¢2be59f
1¢6-46¢6-910c-
46a0576d6924?backUrl=%2F04
%2F11

«OI'D- nmabopatopus» 1O
XUMUH

HudpoBas nabopartopus

97 XHUMHS ¥ 3J0POBbE YEITOBEKA. no xumur RELEON
JlexapcTBEHHBIE CpelICTBA ( TlaTunKu:
DJICKTPOIIPOBOAUMOCTH, KU
CJIOTHOCTH,
TEMIIEPATYPHI, MyTHOCTH)
https://lesson.academycontent.m
«OI'D- na
yschool.edu.ru/lesson/46b429e4- 013
931c-43fb-aZba- [Mudposas  mabopaTopust
be9eObbeddef?backUrl=%2F04
0 o xumuu RELEON
%2F11
Xumus nuiy. Pojias xumuu B (HdaTtumkn:
98 o0ecIieueHny MUILEBOH

0€30I1aCHOCTH

BJIEKTPONPOBOAUMOCTH,KH
CIIOTHOCTH,

TeMIIepaTyphl,
MYTHOCTH)0OpaTOpUsD 10
XUMHH




https://lesson.academycontent.m
yschool.edu.ru/lesson/f5999557-
18¢8-4853-83a0-
588bf830407a?backUrl=%2F04
%2F11

«OI'D2- nabopatopusi» M0
XUMUHU

Hudposas maboparopus

KocmeTtnueckue u o xumuu RELEON
99 naphroMepHbIe CpelcTBa. 1
BbITOBas XUMHs ([datuukmu:
3JIEKTPONPOBOAUMOCTH, KU
CIIOTHOCTH,
TEeMIEepPaTypbl, MyTHOCTH )
https://lesson.academycontent.m _
XHMUA B CTPOMTCIECTBC. yschool.edu.ru/lesson/f5999557- «OI'3- naboparopus» o
100 Baxkueiimume CTPOUTCIIBHBIC 1 18c8-4853-83a0- XUMHUHA
u KOHCTPYKUHMOHHBIC 588bf830407a?backUrl=%2F04
MaTCepHraJIbl 0%2F11
https://lesson.academycontent.m
«OI'D- maboparopus» 1Mo
yschool.edu.ru/lesson/acd826cfb p p
5 22d-490b-0216- «IKOJIOTUS» Z.LABS
XHUMHUS B CEILCKOM XO03SICTBE. ef7c26a84728?backUrl=%2F04
101 | Opranuueckue U MHHEpATbHbBIC 1 %2F11 (TaTuuku:
yaoOpeHust
OKHCHU Yyrjiepoaa, XJIOPHUI
MOHOB, HUTPAT-MOHOB)
Cucremarusanusa 1 0000IEHIE «OTD- 7136 opatopus» 10
102 | 3HaHUH IO TEME 1
XUMUHN
OBHIEE KOJIMYECTBO YACOB 102

I10




I[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

-yueOHuK «Xumusi»: 10 kinacc: 6a30Bbiil ypoBeHb: yueOHuk / O.C. ['abpuensin.- 8 —e uza., crepeotun . — M. : Ipoda,
2020.

-yaeOHuK «Xumus»: 11 kmacc: 6azoBbiii ypoBeHb: yueOHuK / O.C. I'abpuensH.- 8 —e u3n., crepeotun . — M. :
IIpoceemienue , 2021.
METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

-Metoanoanepxka. Bonorojackas o6iacts. Xumusl.
(https://vk.com/chemistry vologda)
-MCTOI[I/I‘ICCKaH ImoMOHIIb YUYUTCIIIO XUMHHU
(https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/)
MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH UHTEPHET
bu6mmoreka I{OK:
https://lesson.academy-content.myschool.edu.ru/04/11 http://school-collection.edu.ru - Enunas komnexius nudpoBbix
o0pa3oBaTeIbHBIX PECYPCOB
Sdamgia.ru — O0pa3oBaTenbHbIH MOPTAI /IS MOATOTOBKH K 9K3aMCHAM:
https://sdamgia.ru/ https://soc-ege.sdamgia.ru https://neznaika.pro
http://www.alleng.ru/ - DnekTpoHHas OuOIHMOTEeKa y4eOHOM nuTepaTypsl http://chemistry-chemists.com/Libraries. —
OnexkTpoHHas OMOIMOTEKA IO XUMUH, (DU3HKE.

http://windows.edu/ru - «kEquHOE OKHO AOCTyIIa K 00pa30BaTEIbHBIM pecypcam

(6ecrmaTHast AIEKTPOHHAS OMOIHOTEKA)



http://www.chem.msu.su/rus/elibrary/ - Onekrponnas 6ubiMoTeKa y4eOHBIX MAaTEPHATIOB IO XUMHH

http://www.nehudlit.ru/books/subcat352.html - HexynoxecTBeHHas 0nbImoTexa. X uMusl
«DeaepanbHbIi HHCTUTYT MEIArOrMUeCKUX U3MepeHuin» - http://www.fipi.ru
«DenepanbHbld  LEHTP MH(GOPMALIMOHHBIX o0pasoBaTeNbHBIX pecypcoBy - hittp://fcior.edu.ru

https://proshkolu.info —«3nekrponnoe nepuonnueckoe m3manue» college.ru - pazaen "OTkpbITOrO KOJIIemKA" TIO
XAMHHU.

YYEBHOE OBOPYIOBAHUE
OBOPYJIOBAHUE JIJI5 ITIPOBEJIEHN S JTIABOPATOPHBIX, IPAKTUYECKHX PABOT, JEMOHCTPAIAN:

Konunuec
Ne i/ HaumenoBanue 000pyaoBaHus TBO
(mr.)
Hoytoyk cepun Rikor momenr R-N-15-ar5400U- 10
L 1xM/2/256Gb-1x8Gb-EPS65W
2. Mprs npoBoanast ontuyeckass PATCH MS-759 10
3. [udposas nadbopatopus no xumu RELEON 1
4, «OI'D- maboparopus» Mo XUMHUH 1
S. Hudposas nadopatopus no xumun ViLabCHem 4

6. Hudporas nadoparopus «OKOJIOT'UA» Z.LABS 2









