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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENbHON NPOrpaMMBI CpEeIHEro oOIero o06pazoBaHUsS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsibkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINPEAEICHUIO
oOmiel crpateruy 00y4eHus, BOCIUTAHUS M Pa3BUTUSL OOyUYaIOMIMXCA CPEACTBAMU
yueOHoro npeamera «Xumus» aiia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHusl, pe3ylbTaToB OOydeHHs U TpeOOBaHMM K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CHOYXHUT 3aBEpIIAIOIIMM 3TalloM peaju3aluu  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIIOYEBBIX IEHHOCTEH, NPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUA 3aKOHOB PHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyIbTYphI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHHE
oOyuJaroluxcs Ha YpOBHE CpPEIHEro o0Iero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHHME M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMMme 1O XMMHUU € Y4ETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYEHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HM OOIIECTBA, a TAKXKe C y4ETOM
o0mMX 1enedl M NPUHLMUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYIO pOjb B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaNbHON KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATILHOTO HAYYHOTO MBIIUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpPY)KAIOIIeM MHpPE KaKk O €IUHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUpPA, OCO3HAHUS B3aWMOCBS3U MEXKAY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU PUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOM 4acThIO MUPOBOM KYJbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda MU KU3HU Kaxaoro ujgeHa oOmectBa. CoBpeMEHHas XMMHsS Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHUECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B coorBerctBUM ¢ OOmMIMMHU LEASIMH M IPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOoOXOOUMYI0 MM JJs BbIPAaOOTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLMYMa, IPOJOLKCHMUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOm@as U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUU MO0 HEOPraHUYECKOM XMMHHU (C BKIIOUYEHHEM 3HAHMH W3 OO0Ield XMMHH) U
opraHu4eckoil xumMun. POpMHUpPOBAHUE AAHHOW CHCTEMBI 3HAHHUW NPU HU3YYCHUU
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCETO MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranudeckas xumus» U «OO0mas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJAXOJa K M3yYEHHI0 YydyeOHOro Marepuaja Hu 0O0yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIIMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHHH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCA B PA3BUTHUU — OT YIJIE€BOAOPOJIOB 10 CIOKHBIX OHOJIOTHYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHHUs MEpBOHAYAIBHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM YyrjaoM 3peHUss B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBIM Ha YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuanl u (aKTOJIOTMYECKHE CBEICHHS O BeEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUS» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYECHHE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTMYECKUX MO3ULIUM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHUM, A TAKXKE O XUMUYECKUX PEaKIUSAX, UX CYIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMHU HayKaMH, pacKpbIBalOT €€ poJib B TO3HABATEIbHOM W TMPaKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrUEe y OOy4YarOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUN IIyTEM >3KCIEPUMEHTa W
pEelIeHUs] MPOTUBOPEYMI MEXKIy HOBBIMH (paKTaMM U  TEOPETHUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmnmane pemeHuss 3agad  BOCHUTAHMS, Pa3BUTUS U COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3jMyYHBIX BHJIOB JESATENIBHOCTU: pEUIeHHs] NpoOsieM, IOHUCKa, aHalu3a M
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa3oBaHus, IPU ONPEICTICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IICJISIMH W3YYCHHUS TPEAMETa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) IBIISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MCTOPHEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX [JIsi MPUOOpETEHUS
YMEHHA OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XUMHUYECCKUX SBICHHIA,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsimy ¢ aTuM, cofepikaTelibHas XapaKTepUCTHKa TIeNIeH U 3a/1a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHUM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArnoYTeHHE
MPAKTUYECKON KOMIIOHEHTE COjepKaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHUU, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcoOaMu U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMEHECHHS WX B PEATbHOW KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBs3W ¢ OTHUM TpuU HW3YYCHHH TMpeaAMeTa «XUMHS» TOMHHHPYOIICEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIHsIX, CBA3aHHBIX C BEIIECTBAMH W MX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIIN), WUMEIONINX YHUBEPCATbHOE 3HAYCHHE ISl Pa3IUYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX JUIsi TIPUOOPETEHUSI OMbITa JACATEIBHOCTH, KOTOpash 3aHUMAaeT
BaXHOC MECTO B II03HAHWW XHMHH, a TaKXKe IS OICHKH C IO3UIUH
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB U XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEM 00yUYarOIMMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC



3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHBIC MH(POPMAIMOHHBIE TEXHOJOTUHU VISl TIOMCKA M aHajdu3a Y4eOHOU H
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dhopMUPOBAHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOIMATUBHOIO U JIOTHYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYarommxcs yOSKIEHHOCTH B  T'YMaHUCTHYECKOM
HaIpPaBJICHHOCTH XHUMHH, €€ BaXXHOW POJM B PEIICHUHU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TIPUPOJIONIOIH30BAHUS, TTOMIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIEHUSI K TIPHUPOJEC M CBOEMY 370pPOBBIO, a TakKe NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TIOJYYCHHBIX 3HAHUU JUISI TPUHATHS TPAMOTHBIX pEIIeHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI MTPEAMET «XHUMHUI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaMeTHON oOnacTu «EcTecTBeHHO-HAay4YHBIC
MIPEIMETBD).

OO611ee YucI0 9acoB, OTBEAEHHBIX ISl U3YUEHUsI XMMUH, Ha 6a30BOM YPOBHE
cpeaHero oomero oopazoBaHusi, cocrabisieT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BO3SHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAICHUI:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 0OyIJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUI psii. DTUIIEH U MPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJoreHMpOBaHMsI U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue U npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTANIbHBIE METOJbl W3Y4YEHHUS BEIIECTB W HUX MPEBpaIleHUIl:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €T0 CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yenoBeka. [[pumeHenune rauueprHa U 3TUIIEHIJIMKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKLIMH ), TIOJyYEHHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3HUECKUe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KHUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
coxHBIX GupoB. XKupsl. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjiacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaUeCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICHCTBHUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérarple 3agaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKLMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenauHeHus. [lepBuunas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicokoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPU3AIIHS] U TTOJTMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIONh30BAaHWE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHsl, aHalu3, CUHTE3, KiIaccu(ukaius, nepuoIuIHOCTh, HAOIIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OPTaHHU3ME,
dboTtocuHTE3, OHOJIOTMYECKH AaKTUBHbIE BeliecTBa (OE€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJIE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypchl.

TexHonorus: TMHINEBBIE TMPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIC M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TONbL. OJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieiieHUs JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMHueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTHIX U CIOXHBIX BEIIECTB IO TPYIIaM H TEPHUOJaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBII U JIOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbI KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[loHnaTne O aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUN. Homenknarypa
HEOPraHUYECKHX BEIIECTB. [eHeTMdecKkas CBA3b HEOPTaHWYECKHUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (pakTopoB. OOpaTuMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccounanus. CuibHbIe U caadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIeNIed KPUCTAUIMYECKUX PEIIETOK, HAONIOJECHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENICIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nudHbIX (HakKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IOHSATHUS «MAcCOBas
JIOJIS1 BEIIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxenue HemeraiuioB B llepuomnueckorn  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JI0YEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
DKCIIEPUMEHTAJILHBIX 3a7ad, HaOJIOJICHWEe W OINHCAHHWE JIEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA ATIOMUHHUA C PACTBOPAMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTHUM MEAUIUHBL. [lOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepuayibl, KpacKd, CTEKJIO, KepamuKa,
MaTepuaibl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbIC
ynoOpeHus.

XuUMHSLT W 30pPOBbE YEJIOBEKA: IMpaBUJIa HKCIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0€30MaCHOTO MCIIOJIb30BAaHUS MPENapaToB OBITOBON XUMUHU
B IIOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYECHUH OOmEeH w
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, U3MEPEHHE, SBJICHHE.



®du3uka: MaTepus, IHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIECTB B OpTaHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIC, TOTLIIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUATIOB, CEIBbCKOXO35MCTBEHHOE NPOU3BOACTBO, IHUIIEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIETI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pPe3yJbTaTaM OCBOCHUS
oOy4YaromuMHUCs TporpaMM CpeAaHero oOmiero o0pa3oBaHUsl (JIUYHOCTHBIM,
METalpeIMETHBIM W TOpeIMETHbIM). HayyHo-mMeToauyecko OCHOBOM s
pa3pabOTKH TJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHSI MPOrPAMM CPEIHEro OOILEro
o0pa30BaHUsl SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHus BbIJICTIEHBI CIEAYIOIINE COCTABIISIONIHUE:

OCO3HAHHE OOYYaIOIUMHUCS POCCUHUCKONW TPAKIAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIM41E MOTUBAIMK K O0YyUECHHUIO;

LEJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYaroIIUXCsl PYKOBOJICTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4KEe MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU



U HaealaMd POCCHUUCKOTO TPaKIAHCKOTO OOIECTBa, MPUHSITHIMA B OOIIECTBE
HOpMAaMH W  TPaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIUMHU  MpOIEeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUSA IpeaMeTa «XUMUS» OTPakaroT
c(OPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYECCKOW JEATECILHOCTH
OOyYaroIMXcs M0 peaau3ayy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIMTOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh M MPUHUMATh MOTHBBI, HaMEPEHUS, JIOTUKY U
apTyYMEHTBI JPYTUX IIPH aHATIU3€ PA3IMYHBIX BUJIOB YICOHOM IEITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

[IECHHOCTHOTO OTHOIICHUSI K HWCTOPUYECKOMY M HAaydYHOMY HaCJEIUI0
OTE€UYCCTBEHHOMN XUMUM;

YBOKCHHS K TIPOILIECCY TBOPYECTBA B O0JIACTH TEOPHUHU M IMPAKTUYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHMS TOTO, YTO JIOCTHXKCHUS HAYKH €CTh pPE3yJbTar
JUTUTEIBHBIX ~ HAONIOACHUM, KPOIOTIUBBIX  AKCICPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TMOJYYEHUU U TMOCIEIYIOIIEM
aHajau3e MH(pOpMAIMK O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SIBICHUSIMH,
Y MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTHM OIIEGHUBATh CBOE TMOBEACHUE M TMOCTYINKH CBOMX TOBApHIIEH ¢
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME MOCJEACTBUUA ITHUX
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:



NOHMMAaHUSA LEHHOCTEH 370pOBOro u 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3710POBbIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BEHleCTBaMU B OBITY,
MOBCEHEBHOM KM3HU U B TPYIOBOM JIEATEIHLHOCTH;

MOHMMAHUSl LEHHOCTH TpaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BaTEIbCKOMN
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW JAPYIHMX BHJAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUH NPAKTUYECKUX 3a7ad
COI[MAILHOM HAMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);

MHTEpeca K MPaKTUUEeCKOMY M3Y4YEeHUI0 Mpodeccuil pa3iuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS IIPEAMETHBIX 3HAHUM IO XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymied npodeccuu U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
oTpeOHOCTEH 00I1IeCTBa;

6) 3K010r14eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMS KM3HU Ha 3EMIIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJIHON U COLMATIbHOM CpEbI;

OCO3HAHUS HEOOXOJUMOCTH WCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAOTIOIL30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaAKOUIEH
MPUPOIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUYECKON KYJIbTYPHI,
oTbITa NeATeIbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS MMH B ITO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:



c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNM(UKH XUMUU KaK HayKd, OCO3HaHHMA €€ polu B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHus] 00 OKpYKaroleM MHUpE Kak O €IMHCTBE IMPUPOIbl U YEJIOBEKa, B
MO3HAHUHM TPUPOTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpodJieM COXpaHEHUs
MPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTHM XHUMHHM i1  COBPEMEHHOM
IUMBUIIM3AIMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH U Ba)XXHOW pOJIM B
CO37laHMU HOBOM 0a3bl MaTepUaIbHOU KYJbTYpbI, pEHICHUHU TI00abHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUYCHUU YCIIOBUI
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HU KaXKIOro 4ieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHMUS CYIIHOCTH METOJIOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIOJIb30BaTh
MoJTydyaeMble 3HAHUA JJIA aHAINU3a U OOBSICHEHHs! SBJICHUH OKPY’KAIOIIEro MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUHN, YMEHHUS JIe1aTh 000CHOBaHHbBIE 3aKIIOUEHUS HA
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCA JaHHBIX C LEJIbI0 IOJXYYECHHUS
JTIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTepeca K NO3HAHUIO U UCCIIeI0BATEIbCKON AESITENIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHWWA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI
JESITEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHUSI YUEOHOTO TpeaMera «XUMHs» Ha
YPOBHE cpeaHero o01iero 0opa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE JUISL dbopMupoBaHUS MHPOBO33PEHUS oOydJaronmxcs
MEXIUCIUIUTMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINe
IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa MW CHEeUU(PUKY METOJ0B IO3HAHUS,
HCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
poliecc, CUCTeMa, HayYHbIM (PaKT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeOBaHNE, HAOTIOIEHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);



YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATIBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CIIOCOOHOCTh o0yyJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MeranpenMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEJIbHBIMH
NeiCTBUSIMM:

1) 0a3oBble JIOrHYecKHUe AeCTBUS:

CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OMpENeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
UCII0JIb30BAaTh COOTBETCTBYIOLIUE MOHSTHS JJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU MJid KJIACCUPUKAIIMU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABJIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXXJeHHUS (MHIYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICJILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKOH
peakiuu — MpU PEIICHUU Y4YeOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO TMO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKUunii;

dbopMyIMpPOBAThH MENN U 3a/1a41 UCCIIETOBAHMSI, UCTIOIL30BATh MOCTABIICHHBIC
U CaMOCTOSITETLHO C(OpPMYyIMpPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA



MO3HAHUSI U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUIA;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOIIOaTh 32 XOZOM
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIHFHO IOCTOBEPHOCTH PE3YyIbTAaTOB HCCIEAOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh OINBIT YYEHUYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
JESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
INOUCKY METOJOB PpELICHUS NPAKTUYECKUX 3a4ad, NPUMEHEHUIO pPAa3IMYHbIX
METO/I0B [TO3HAHHS.

3) padora c ungopmanueii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpoOpMalMU, HEOOXOAUMON Ui BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeAcTBa NpH pabdoTe C
XUMUYECKON uH(pOpMaIMel: MNPUMEHATh MEXIpeAMeTHble ((usumyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMyIIbl, aO0peBUATYPHI, HOMEHKIIATYPY;

UCIIOJIB30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CpEACTBA
HaIJIS,THOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOIl TeMbl B XOJE MaIora u/uin
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (GOPMYyJIHpPOBATh CBOU  TPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYNATh C Mpe3eHTalMell pe3ybTaTOB IO3HABATENBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMHYECKOT0 3KCIIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peajln3alui y4eOHOro npoekta u (OpMyJIUpOBaTh BHIBOIBI
o pe3yjibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMYyTEM COTJIACOBAaHUS MO3ULUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.



OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, Onpenesnsis €€ Leaud M 33Jauyd, KOHTPOJIHMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IIpe/IaraéMblii aJrOpUTM JCHCTBUIL 1IpH
BBIMIOJJTHEHMM YYE€OHBIX UM HCCIIENOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TOJNyYeHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYLIECTBIISTh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  MPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
Opupoasl, B  (QOPMUPOBAHUU MBIIUICHUS U  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJI PEIICHUS IPAKTUYECKUX 3a1ad
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHYECKUW DJIEMEHT, aTOM, OJJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIEGHTHOCTh, DJIEKTPOOTPUIIATETLHOCTh, XUMHUECKAas
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BEpHyTass U COKpaIll€HHAs), MOJb, MOJISIpHAs
Macca, MOJIIPHBIM 00BEM, YIIEpPOIHbI CcKeneT, (yHKIHOHANbHAs Tpynna,
paguKall, U30MepHsi, U30MEPhI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIJI€BOAOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpHUsl CTPOSHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0H COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEIEHUS O CBONCTBax, COCTaBe, IOJYyYEeHUU U
0e30MacHOM HCIOJIb30BAHUM BAXXHEHIIMX OPraHWYECKUX BEHIECTB B OBITY U
MPaKTUYECKOMN ACSTEIbHOCTH YEJIOBEKa;

chOpPMHPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUSI U MPEBPAICHUN OPraHMYE€CKUX COCTMHEHUN;



c(hOpPMHPOBAHHOCTh YMEHHUH HCIIOJIH30BAaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHSI MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyaT OpraHMYECKHMX BEMIECTB W YpaBHEHUH XUMHYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIA MOJIEKYJI OPraHMYEeCKUX BEIIECTB JUISl WILTIOCTPALMH HMX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH MPUHAIJIC)KHOCTh HM3yUEHHBIX
OPTraHMYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIacCy/Tpynne CoequHEHUN (yrieBOJOpPOAbl, KHUCIOPOA U a30TCOAECpIKaIUe
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaThb KM Ha3BaHUS II0
cucremarudeckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAIIbHBIC
HA3BaHUSI OT/ACIBHBIX OPraHWMYECKUX BEIICCTB (ITHICH, MPOTMWICH, alleTUJICH,
ATWICHTJINKONb, TIHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TII0KO03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACISATh BHABl XHUMHYECKOW CBSI3H B
OpPTaHUYECKUX COSAUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPHUU CTPOCHHS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWMCTB
BEII[ECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3NYeCKue M XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIeH,
Oyranuen-1,3, metunOyraauen-1,3, OeH30JI, METAaHOJ, ATAaHOJ, STHJICHIJIUKOJIb,
TIIAIEPUH, (EHOJI, aleTalbJerul, MypaBbUHasi M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmal, [eJUTI003a, aMUHOYKCYCHAsI KUCIIOTa), WILTIOCTPUPOBATh TEHETHUECKYIO
CBSI3b MEXKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYCCKHUX PEAKIHUHA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbsd (HE(Th, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WJIU TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METO/IaX HAyYHOTO TO3HAHUS, UCTIOJIB3YEMbIX B XUMUU TIPH U3YUYEHUHU BEIIECTB U
XUMUYECKUX SBJICHHUN (HaOIt0IeHNEe, N3MEpPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHKE),
WCIIOJIb30BAaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS IS TPUHATHS pEIIeHUuN B



KOHKPETHBIX JKM3HEHHBIX CHTyalMsX, CBSI3aHHBIX C BElIECTBAMU M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
nocyAolH M J1abOpaTOpHBIM OOOpYIOBAaHUEM, a TaKXe IpaBuUiia OOpaIEHUS C
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUSMHU IO BBIIOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJIHATH XHUMHUYECKUUN
HKCIEPUMEHT (TIPEBpalleHNs] OPraHUYECKUX BEIIECTB IIPU HATPEBAHUM, MTOJIyYECHUE
STWIEHA M W3YyYEHHE €ro CBOMCTB, KAYECTBCHHBIC PEAKIUH OPraHMYECKHUX
BELIECTB, JCHATypalus OEJKOB NpU HAarpeBaHUM, LBETHBIE PEAKIMHU OEJIKOB) B
COOTBETCTBHMHM C TpaBWJIaMU TEXHUKH O€30MacHOCTH TpU OOpalleHuu C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYAOBaHUEM, MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO HKCIIEPUMEHTa B (OpME 3alHUCHU YPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uH(popmanuu, HTEpHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  DIKOJOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICMCTBHSI HAa XUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHHUYECKHUX
BellecTB, MoHMMas cMbica nokazartens 1K, mosicHsaTh Ha mpumepax crocoObl
YMEHBUIEHUSI W TNPEJOTBPAIICHHUS HMX BPEAHOIO BO3ACHCTBUS Ha OPraHU3M
YeJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaxX IO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHuyeckas
XAMUS» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJIICHUH
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS TPAKTUYECKUX 3a/1a4



U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 30POBBIO M MPHUPOJAHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCT, CTENEHb OKHCIICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHAs, MOHHAsI, METAILIMYECKAsl, BOJOPOAHAS ), KPUCTAIIIMYECKAsl pEHIETKA,
TUIBl ~ XUMHUYECKUX  pPEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JTUCCOIMAIUS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMUYECKON pEeaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmannu, nepuoanuecknit 3akon Jl. M. Menneneesa,
3aKOH COXPaHEHUSl MAcChl BEIIECTB, 3aKOH COXPAaHEHHSI M MPEBPAILCHHS YHEPTUU
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUA, JIEKAIIUE B OCHOBE INOHMUMAaHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAKTOJIOTUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBE, MOJIyYEHUH U 0€30M1aCHOM HCMOJIb30BAHUM BAKHEUIINX HEOPraHUYECKHUX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIUE TOHITHUS MPU
OTMCAaHWH HEOPTAHMYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpMUPOBAHHOCTh yYMEHHUI HCMIOJIH30BaTh XUMHYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUSI OTIAEITBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTb, HETANIEHAS U3BECTh, MUTHEBAS COMA, MTUPUT U IPYTHE);

c(OpPMHPOBAHHOCTh YMEHUH OIMpPEAENIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAS, METAJNINYECKasi, BOJIOPOIHASL) B COSTUHEHUSAX, TUTI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIlecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUIMYECKAas), XapakTep cpeibl B BOJAHBIX pacTBOpPaxX HEOPTaHUYECKUX
COCIMHCHMI;

chOpMHUPOBAHHOCTh yMEHUMN yCTaHaBJIUBAThH MPUHAIIICKHOCTh
HEOPraHWYECKUX BELIECTB 10 HX COCTaBYy K OINpeAeNEHHOMY Kiaccy/Tpyrie
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCH/bl, OCHOBaHMUS,
KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPUOANIECcKOoro 3axkoHa /1.
U. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUU;



c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ileproanueckoil cHUCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCIONB3ys MOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTanmy, «IHEPTEeTHUYECKUE YPOBHUY, OOBSCHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucremMpel XUMUYECKHX 351eMeHTOB /1. U.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMUAYECKUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  PA3IUYHBIX  KJACCOB,
MOATBEPAKAATh CYLIECTBOBAHUE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PHUIMPOBATH XUMHUYECKHE PEAKIUU IO
Pa3IMYHBIM IMpHU3HAKaM (YUCIy U COCTaBy pEarupyrolidx BELIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTETEHEH OKUCICHHS 3JIEMEHTOB, 00paTUMOCTH
peakiiy, y4acTHIO KaTaanu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJSATh YPaBHEHUS pPEaKUUW pPa3IUYHBIX
THUIIOB, TOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMii HOHHOTO OOMEHA, YYUThIBas
YCJIOBHS, IIPU KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHLIA;

C()OPMUPOBAHHOCTb YMEHUI MPOBOJAUTH PEAKIHUH, IOATBEPKIAIOIINE
KAUYECTBEHHBII COCTAaB pPAa3JIMYHBIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIAE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
ATUX PEAKLINM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaxkuy OT Pa3IMYHbIX (AKTOPOB; XapaKTep CMEIEHUS XMMHUUECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeITHEero Bo3aenicteus (nmpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IPOLECCHI,
JIekKaAIMEe B OCHOBE ITPOMBIIUICHHOTO IOJIYYEHHsI CEPHOM KHCIJIOTHI, aMMHAKa, a
TaK)Xe€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOLIMX HAyYHBIX NPUHLHUINAX WU
HKOJIOTUYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYUCICHUS C HCIOJIB30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJIHOTO M3 YYAaCTBYIOIIMX B pEaKUUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILIECTB, IPEBPALIECHUSA U COXPAHEHUS DHEPTUU;



c(OpMUPOBAHHOCTh YMEHHI COOIIOAATH MPaBUJIa MOJIb30BAHUS XUMHUECKON
nocyAod M JabopaTopHBIM O0OpYyIOBaHMEM, a TaKXKe IMpaBuiia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLUHSMH MO BBITOJHEHHIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBINOJHATH XUMHUYECKUN
AKCIIEPUMEHT (pa3J0KEHUE MEPOKCHIAa BOAOPOJAa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENICHUE Cpeabl pPacTBOPOB BEIIECTB C MOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peakluu,
peakuuu MOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha cyibdar-, kapOoHAT- U
XJIOPU-AaHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7ad I0
TeMaMm «Metaimey U «Hemeramiby) B COOTBETCTBHM C MpPaBWIAMH TEXHHUKHU
0e30MacHOCTH MPU OOPAILEHNUN C BEUIECTBAMHU M JJA0OPAaTOPHBIM 000pYAOBaHUEM,
IOPEJCTaBIATh pPE3yJIbTaTbl XUMHUYECKOIO HSKCIEpUMEHTa B QopMme 3amucu
YPaBHEHUH COOTBETCTBYIOLUX PEAKIUN U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyH0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIu, UHTEpHET U 1pyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  IKOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OIIACHOCTb BO3/CHCTBUS HA JKMBBIE OPTaHU3MBI ONIPEIEIEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IIPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUIS CIIETBIX M CJIA0OBUIAIIMX OOYy4aroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHUYECKUX COCTMHEHUH A. 3 https://lesson.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pa3nen 2. Yraesonopoabt
2.1 [IpenenbHbIE yTI€BOAOPOIbI — AJTKAHbI 2
HenpenenbHble yrneBogOpOIbl: aJKEHbI,
2.2 pel yr HOPOA 6 1 https://lesson.edu.ru/
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
' UX nepepaboTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. ®enon 3
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 AT P 7 1 https://lesson.edu.ru/
Cnoxubie 3¢upsbl
3.3 YrneBoabl 3 1



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHUCIIOTHI. benku 3 ‘
Wroro no pazueny 3
Pa3zgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHUS
5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2 ‘ https://lesson.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://lesson.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 https://lesson.edu.ru/
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKIIUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTansl 6 1 https://lesson.edu.ru/
2.2 Hemerannsl 9 1
53 CBs13b HEOPTAaHUYECKUX U OPTAHHMYECKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMUs ¥ )KU3Hb 4 https://lesson.edu.ru/
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB 3 @
JIEKTPOHHbIE N (pPoBbIE
Nen/m | Tema ypoka Kourpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThbI padoTbI
1 [Ipeamer opranM4ecKor XUMHH, €€ 1 https://lesson.edu.ru/lesson/a9f3d191-
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE Sele-4e24-ac02-efb16fa49f6a
[IpencraBienue o K1accuPpUKaun
o OpraHn4eckux Bemiects. Homenknarypa 1 https://lesson.edu.ru/lesson/c935a58c-
(cucremaTuyeckas) U TpUBHAJIbHBIE ab0e-4¢59-9dcf-20517ae4b52e
Ha3BaHUs OPraHUYECKHUX BEIIECTB™
3 AJIKaHBI: COCTaB U CTPOCHHE, 1 https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKUH PAL ec23-473c-b3d7-ed82fcaddd02
4 AJIKEHAL COCTAB H CThockie. CBoficraa 1 https.//lesson.edu.ru/lesson/4038171e-
' POCHIE, 4158-4bd1-a98-18dc1cfh9399
5 OTUieH U NPONUIeH — IpocTeiine 1 https://lesson.edu.ru/lesson/05ab5925-
MPEICTaBUTENN ATKEHOB ba8e-499e-840b-70b5e8db71ae
6 MeraH u 3TaH — npocTenIne 1 https://lesson.edu.ru/lesson/4da31505-
MPEACTABUTEIN AIIKAHOB 652d-4916-9e7c-56e88b39bb24
Teopus cTpoeHHS OPTaHUIECKUX
7 coemenit A. M. Byiiepop. oé 1 https://lesson.edu.ru/lesson/c935a58c-
8 - V- DYTIEpoBa, ab0e-4c59-9dcf-20517aedb52e
OCHOBHBI€ TOJIOKEHUS
g [Ipaktrueckas padota Ne 1. «I[lomyuenue 1 1 https://lesson.edu.ru/lesson/53cd2379-
STHJIEHA U U3yYEHHUE €T0 CBONCTB»™ 2345-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u
9 MeTH§6yTazmeZ:1I; Tonyserue 1 https://lesson.edu.ru/lesson/6df23393-

CUHTETHYECKOTO KaydyyKa 1 pe3UHbI

6f08-4b9f-ae01-a983b95b854a
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AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUIU PSII.

https://lesson.edu.ru/lesson/05¢9a929-

10 ALIETUIIEH — MPOCTEUIIHI 6741-4d7c-84b5-009292468356
IIPEICTaBUTEND aJIKUHOB

11 Beluncnenus no ypaBHEHHUIO XUMHYECKOU https://lesson.edu.ru/lesson/7dada027-
peakuuu 8448-418f-b416-fbaledd4ab6d

12 Apenbl: 6eH301 U TOIyod. TOKCHYHOCTh https://lesson.edu.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-c3ddal9feef4

13 ['eneTnueckas cBs3b yriaeBOAOPOAOB, https://lesson.edu.ru/lesson/6c919641-
MPUHAJISKAIINX K pa3IMYHbIM KJlaccam 7956-4130-b1fd-c7e71db395d7
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOOB:

14 MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIC https://lesson.edu.ru/lesson/99557a5e-
rassl, HeTh ¥ MIPOJYKTHI €& 2221-43e0-97b8-983de535c44d
nepepaboTku™
IIpuponHble HCTO €BOJI0OPOIOB:

15 Prp HHHv HICTORHMIE JITIER g poioB https://lesson.edu.ru/lesson/99557a5e-
TPHPOIHBIH 143 1 HOTYTHBIC HEQTAHBIC 2221-4360-97b8-983de535c44d
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonrtponsHas pabota no pasaeny https://lesson.edu.ru/lesson/6abf1680-
«YTII€BOIOPOABD) 4eb5-46f2-8ea5-44d63cccf518

17 IIpenenbHble ONHOATOMHBIE CIIUPTHI: https://lesson.edu.ru/lesson/5439c18b-
METaHOJ ¥ 3TaHoJ. BomopoaHas cBsi3p™ 7440-4b6f-bf84-c04fa471694f

18 MHOroaToMHbIE CIIUPTHI: STUIICHTITUKOJIb https://lesson.edu.ru/lesson/461aa9c8-
U TJINLEPUH c0ef-4827-a8e5-d12a0bedc826

19 @DeHo: CTPOCHHUE MOJIEKYIIBI, PU3NYECKUE https://lesson.edu.ru/lesson/649883b8-
Y XUMUYECKHE CBOWCTBA, IPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1

20 Anbrerusisl: GopMalbIeTUa U https://lesson.edu.ru/lesson/8664b319-
aleTanpaeru]. AeToH 0ba3-4945-b076-cb7ae5858b90

21 OHOOCHOBHBIE TIPEIeTbHbIE KAPOOHOBHIE https://lesson.edu.ru/lesson/b4feaa04-
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KHUCJIOTBI: MypaBbUHAs U YKCYCHas

3438-4b57-a3ec-ba0f9fe63c0d

[IpakTrueckas padota Ne 2. «CBoiicTBa

https://lesson.edu.ru/lesson/9834d408-

*

22 pacTBOpa YKCYCHOM KUCIOTBI» ™ 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, KaK

93 . . 5 https://lesson.edu.ru/lesson/71ac43f2-
MIPEICTaBUTENN BBICIIUX KapOOHOBBIX 20d4-4945-a0eb-1659¢cd5f4dof
KHCIIOT

o MpbUia Kak COJIM BBICIIUX KapOOHOBBIX https://lesson.edu.ru/lesson/71ac43f2-
KHCJIOT, KX MOIOIIee AeiCcTBUE™ a0d4-4945-a0eb-1e59cd5f4dof
Cno en aK MPOMU3BO e

o5 g 6)K HEIC OHPpI K Kllj POTSBOID! https://lesson.edu.ru/lesson/71ac43f2-
KapOOHOBBIX KHUCJIOT. 1 HAPOJIN3 CIOXKHBIX 20d4-4945-a0eb-1e59cd5f4dof
3¢upoB

o6 Kupsl: rusiposin3, npuMeHeHue, https://lesson.edu.ru/lesson/71ac43f2-
Ouosoruueckas poib KHUPOB™ a0d4-4945-a0eb-1e59cd5f4d9f
VYTieBoibl: COCTaB, KiIacCU(pUKAIHS.

7% BascHeliiie MbelcTaBHTeN: [IoKo3 https://lesson.edu.ru/lesson/709ce43a-

pedl ' : deb6-4281-963b-01d26212d4d0
¢bpyxTo3a, caxapoza*

28 Kpaxman u nemnrono3a Kak NpupoaHbIe https://lesson.edu.ru/lesson/690fbb76-
MTOJIMMEPBI 194a-4177-bbbe-3d3ae748f716
KonTponbHas pabota mo pasuen

29 K P P pasieiy https://lesson.edu.ru/lesson/66a7bd94-
«Kucnopoacoaepxaiine opraHudecKie bc5-decT-b7c7-F893919d254
COCIUHECHUS

30 A ) https://lesson.edu.ru/lesson/0c608a59-

MUHBL: METHTANIH H A 4c69-4481-830€-9205f201h73e
AMHMHOKHUCIIOTHI Kak aM(pOTEepHbIE
31 O ——— https://lesson.edu.ru/lesson/c2f2f3d7-
p a ’ 43d1-4873-ace0-78eca6009628
Ouosorudeckoe 3HadeHue. [lentuabt
39 benku kak npupoHbIe https://lesson.edu.ru/lesson/c2f2f3d7-

BBICOKOMOJICKYJIAPHBIC COCAUMHCHUA

43d1-4873-ace0-78eca6009628
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OCHOBHBIE TTOHSITUS XUMHHU

https://lesson.edu.ru/lesson/45b81dac-

33* 1
BBICOKOMOJIEKYJISIPHBIX COETMHEHUN™ acba-440e-99e3-14c3ba78050a
O
34 CHOBHLIE METOAR! CHITE3d . 1 https://lesson.edu.ru/lesson/1600e4a4-
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN. 4259-4ba9-9632-994fa04ce366
[Inactmaccel, KaydykH, BOJJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME

*Ypoku ¢ ucnoib3oBaHueM 000pyaoBaHus eHTpa «Touka poctay
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11 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE N (pPOBbIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 XUMUYECKUHN AIIEMEHT. ATOM. 1 https://lesson.edu.ru/lesson/20b1df2e-
DneKTpoHHas KOHPUTYpALHAS aTOMOB 6ced-435b-b6dc-5155d30a45fa
[Tepnonnueckuii 3akon u [lepuoanueckas

5 CHCTEeMa XMMHUYECKHUX dnemMeHToB /. 1. 1 https://lesson.edu.ru/lesson/e7d48881-
MeHneneeBa, X CBSA3b C COBPEMEHHOM 055d-49da-a49c-7375¢3d033e9
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M UX COCTMHCHHI

3 II0 TpyNnam H rnepuojam. 3HaueHHe 1 https://lesson.edu.ru/lesson/e7d48881-
MEPUOINYECKOT0 3aKOHA U CUCTEMBI 055d-49da-a49c-7375c¢3d033e9
xuMudeckux ayemenToB .. Menaeneena
B Pa3BUTHHU HAyKU
CrtpoeHnue BemiecTBa. XUMHUECKasl CBA3b,

4% R I}in . XI:HH Vbl OGDAOBAHI 1 https://lesson.edu.ru/lesson/2859ec02-
©¢ BIVIDL, MERAHIENB! 0DPa30 8ecd-4cd8-8531-edad962608fh
KOBAJIGHTHOM CBsI3U. BogopoaHast cBsizp™
BaneHTHOCTh. DNEeKTPOOTPULIATETEHOCTD.

5 Crenenb okucieHus. Bemniecta 1 https://lesson.edu.ru/lesson/12bfc348-
MOJIEKYJIIPHOIO U HEMOIEKYIIAPHOIO 007f-4796-bcda-180fc6b720fe
CTpOEHUS
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.

6% MCTHIHBLE i KOMIOMAHLE DACTEODEL 1 https://lesson.edu.ru/lesson/8ae38be6-

JHBIC PaCTBOPEL. e06f-4fae-9729-69903109968
MaccoBas 10514 BelllecTBa B pacTBope™
7 Knaccudukamnms 1 HoOMeHKIaTypa 1 https://lesson.edu.ru/lesson/75637222-
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HEOPraHUYECKUX COCITUHEHUN.
['eneTnyeckasi CBsI3b HEOPraHUYECKHUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB

d397-4b1a-810a-cc7bca9e8alc

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.

https://lesson.edu.ru/lesson/75637222-

8 3aKOH COXpaHEHHUsI MacChl BELIECTB; 3aKOH 4397-4b1a-8108-cc7hcade8a0c
COXPaHCHHS U MPEBPAIICHUS SJHEPTUH TIPH
XUMHAYECKHX PEaKIUIX

g CxopocTts peakuuu. OOpaTuMbie peaKiiu. https://lesson.edu.ru/lesson/0e41e568-
XuMH4eckoe paBHOBECHE™ 0a2b-4605-bb92-35d1ab69f9ba
[IpakTuueckas pabora Ne 1. «Bnusaue

10 A3TIHBIX (hAKTOPOB Ha CKOPOCT https://lesson.edu.ru/lesson/0e41e568-
p PaxTop p 0a2b-4605-bb92-35d1ab69f9ba
XUMHNYCCKOU PCAKITHUU
DAEKTPOIUTHYECKAS AUCCOITUAITHS.
[TonsTre o BogopoaHoM nokazatene (pH

11 P AOPOI 6 (pH) https://lesson.edu.ru/lesson/237cdb54-
pactBopa. Peakiiun noHHOro 0OMeHa. 9787-4817-8330-66027h075645
I'unponu3 opraHyuEcKux u
HCOPTraHNYCCKUX BCIUICCTB
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC

1% caxtuit. TIoHsTHE 06 SEKTDONAe https://lesson.edu.ru/lesson/847d1752-
PCAKIUH. pe 151b-4501-8390-f29649f6c913
pacriaBoB U pacTBOPOB CoNei™

13 KontponbHas paboTa mo pazaery https://lesson.edu.ru/lesson/cc14f97b-
«TeopeTnueckue OCHOBBI XUMUU» ada3-4ac9-a123-dadc40973c6f
Mertannsl, UX IMOJIOKSHHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX

https://lesson.edu.ru/lesson/847d1752-
14 anemenToB /1. . Menaeneesa u

0COOEHHOCTH CTpoeHus aroMoB. O01mue
(u3nUecKre CBOMCTBA METAIIIOB

151b-4501-8390-f29649f6c913
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CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUI

https://lesson.edu.ru/lesson/e2b3e2ce-

*
15 PAI HAPSHKCHUH METAIIIOB™ c781-40be-bb00-fab862636f7e
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
16% METAILIOB (HATpHi, KamHi, Kambiii https://lesson.edu.ru/lesson/8f219cef-
" P, RQIM, R, 7a8a-44d5-b58a-b3d1b2eeh237
MarHui, aIIOMUHUN) U UX COCTMHEHUH ™
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX https://lesson.edu.ru/lesson/5e33bc30-
COETUHEHUN 805d-41fe-bf72-860434f45f57
18 XHUMHUYECKHE CBOMCTBA IIUHKA, JKeJle3a U UX https://lesson.edu.ru/lesson/a0d5bd16-
COCTUHEHUN 683e-4ale-8073-70c604e9c862
[Ipa eckast pabota Ne 2. "Pemenne
19 SKPCHI;TTMGET: inT; S84 110 THeIMI;IH https://lesson.edu.ru/lesson/6545ec44-
P 8 A 345-43f6-826b-a648d7d6ef7
«MeTtauie»"
HemeTaiel, UX MOJ0KEHUE B
20 [Iepnonnueckoil cucTeMe XUMUYECKHUX https://lesson.edu.ru/lesson/2390b83e-
anemenToB /[. 1. Menzaeneesa u a935-4c96-bd3a-25f26d9c1139
0COOEHHOCTH CTPOEHHUS aTOMOB
du3znyeckue CBOMCTBA HEMETAJIIIOB.
21 ATLIOTpOMI HEMETAIIOB (Ha IpUMEpe https://lesson.edu.ru/lesson/cfb70c37-
P PHMEP 2784-4¢66-be05-H0966H673
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
99 XUMHUYECKUE CBOMCTBA raJIOr€HOB, CEPHI U https://lesson.edu.ru/lesson/aled8cOe-
HUX COSIMHEHUM 7cld-4ed6-8fe0-5185¢c132628
93 XUMHYECKHE CBOMCTBA a30Ta, hochopa u https://lesson.edu.ru/lesson/237cdb54-
HUX COeIUMHEHUN 2787-4817-8330-6e027b075645
24 XUMHUYECKHE CBOMCTBA YIJIEpOJa, KPEMHUS https://lesson.edu.ru/lesson/58903722-
" UX COCIUHCHHUU 79bc-4b22-b276-114fab0dd141
o5 [IpuMeHeHNEe Ba)KHEUIINX HEMETAIIOB U https://lesson.edu.ru/lesson/58903722-
HUX COSIMHEHUM 79bc-4b22-b276-114fab0dd141
26 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 https://lesson.edu.ru/lesson/7c19b0ba-
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TteMe «Hemeramwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

7815-4db3-86f4-d0ac5b740b3b

KonrponsHas pabora mo remam

https://lesson.edu.ru/lesson/34e920c7-

27 1
«Metams» u «Hemeraiuib» f570-45b1-8c7e-b7989845da49
Heopranuueckue u oprannyeckue
28 S T 1 https://lesson.edu.ru/lesson/35c2be59-
' p f1c6-46c6-910c-46a0576d6924
OpraHUYECKUE OCHOBAHUS
[IpakTuueckas padborta Ne 3. «Pemienue
29 1 https://lesson.edu.ru/lesson/7c19b0ba-
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe 7815-4db3-86f4-d0ac5h740b3b
"Hemeramasl"»
AMpoTepHbIC HEOpraHUYECKHE U
30 OpraHv4ecKkue coenuHenus. I'enernueckas 1 https://lesson.edu.ru/lesson/46b429e4-
CBSA3b HEOPraHUYECKUX U OPraHUYECKUX 931c-43fb-a2ba-be9eObbeddef
BEILIECTB
Posb xumun B o0ecrieueHun
31 3KOJIOTUYECKOM, SJHEPreTUIEeCKON U 1 https://lesson.edu.ru/lesson/acd826cf-
MUILEBOM 6€30M1aCHOCTH, Pa3BUTUU ba2d-49db-bh216-ef7c26a84728
MEIULMHBI®
3 Ipencrapnenns 06 obuux HayHBIX L https://lesson.edu.ru/lesson/f5999557-
MPUHINIIAX POMBIIIITICHHOTO MOJTy1CHHA 18c8-4853-8330-58851830407a
BaXHEHIIINX BEIIESCTB
33+ YelloBeK B MIDE B - 1 https://lesson.edu.ru/lesson/f5999557-
croBe pe Beme epHaio 18c8-4853-8320-588bf830407a
34 X 1 https://lesson.edu.ru/lesson/b8e4d657-
MM M 3HOPOBRE HENOBeKA 2¢C7-4860-8583-9f76edc8a59f
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME

*Ypoku ¢ ucnonb3oBaHueM 00opyaoBaHus eHTpa «Touka poctay
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus / I'abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A., AKIHOHEPHOE

obmectBo «M3narenscTBO «IIpocBemieHne»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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