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l. COILEPKAHUE YUYEBHOI'O IIPEIMETA

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poimbp XMMUM B KW3HU YeEJIOBEKA. XMMHS B CUCTEME HayK. lenma u
BemiecTBa. DuU3MUECKHE CBOWCTBA BEIECTB. ArperaTHoe coctosiHue BemiectB. [loHsTue o
METO/Iax MO03HaHUs B XuMUU. YuncTele BemiecTBa U cMecu. CriocoObl pa3ieNieHus: CMeCeH.

ATOMBI U MOJIEKYJIBl. XHUMHUYECKHE HIEMEHTbl. CHMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
IIpocTeie U ClIOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckass (popmyna. BaneHTHOCTP aTOMOB XHMMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA  cocTaBa  BemlecTB. OTHocuTenbHass aroMHas Macca. OTHocUTeNbHas
MOJIEKYJIsIpHAsi Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomnuectBo BemectBa. Monbs. MossipHass macca. B3auMoOcCBSI3b KOJIMYECTBA, MacChl U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUEe W XHMHUYECKUE SBJICHUS. XHMMHUYECKas peakuuss M €€ MPU3HAKU. 3aKOH
COXpPaHEHMSI MAacChl BEIIECTB. XUMHUECKUE YpaBHeHUA. Kinaccuukaius XUMHUYECKUX peaKIui
(coemuHeHus, pa3aoKeHUs, 3aMEIICHUs], 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKON IMOCYAO0W, MpaBwiaMu pabOThl B Ja0OpaTOpuu U NpuéMamu
oOpailleHus1 ¢ Ja0OpaTOpHBIM 00OpPYAOBAaHUEM, U3YYCHUE U ONKCaHUE (PU3MUECKUX CBOUMCTB
00pa3lloB HEOPraHUYECKUX BEIECTB, HaOMIOACHUE (U3MUECKUX (ITUIaBJICHHE BOCKA, TasHUE
JbJa, pacTUpaHue caxapa B CTYIKE, KUTICHUE U KOHACHCAIUsl BOJAbI) U XUMHUYECKUX (TOpEHUE
CBEYH, MPOKAJUBAHUE METHOW MPOBOJIOKU, B3aMMOJICUCTBHE MeJla C KHUCJIOTOW) SIBICHUM,
HaOJI0JICHUE U OMMCAaHKE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KUCIOTHI C XJIOpUIOM Oapusi, pazioxkenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOEHCTBUE jkene3a ¢ pactBopoMm coimu menu (Il), m3ydenuwe crnocoGoB
pasziesieHus CMeceil: ¢ TIOMOIIbI0 MarHuTta, (PUIbTpOBAaHWE, BHIIAPUBAHUE, IUCTHILISAILNA,
xpomatorpadusi, MPOBEICHUE OYHCTKM TIOBAPEHHOW COJIM, HAOIIOJICHUE W OMHCaHUE
pe3yJbTAaTOB MPOBEACHUS ONbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAaCChl, CO3JIaHHE
MoJieel MOJIeKy (IIapOCTEPKHEBBIX ).

Baxuelue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cMmech ra3zoB. CocraB Bo3myxa. Kuciopong — 37eMEHT M OpOCTOE BEUIECTBO.
Haxoxnenue kuciopoja B npupoje, Gu3nieckue 1 XMMUYECKUEe CBOMCTBA (PEaKIIMU TOPEHHUS).
Oxkcuppl. Ilpumenenne xuciopoma. CrocoObl MOJy4eHHUS KHUCIOpoJa B JabopaTopuu U
MPOMBITTUIEHHOCTH. KpyroBopoT kucnopoga B npupone. O30H — ayutoTponHas Moaudukaims
KHUCJIOpO/A.

TeroBoit 3¢ (hEeKT XUMHUYECKOW peakIuu, TEPMOXMMHYECKHUE YpaBHEHHUS, JK30- U
SHJOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib M MeETaH. 3arps3HEHHUE BO3/yXa, YCHUJICHUE
MapHUKOBOTO A deKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bomopon — »neMeHT u mpoctoe BemiecTBO. HaxokneHue Boaopoja B MPHUPOJE,
(bu3nYecKue 1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CITIOCOObI osTydeHus. Kucioter u comnm.

MonsipHbiil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PactBopel. HacellieHHbIE M
HEHACBIICHHBIE PAcTBOPBL. PacTBOprMOCTh BemiecTB B Bojae. MaccoBas 10Jsi BELIECTBA B
pactBope. XuMuueckue cBoiictBa BoAbl. OcHOBaHUs. PoJjib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B MpUpOAE. 3arps3HEHUE MPUPOAHBIX BOoA. OXpaHa M OUYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus wneopranmueckux coeauHeHuid. Oxcuapl. Knaccudukainusi OKCHAOB:
cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHbIE) M  HECOJE0Opa3yIoIlue.
Homenknatypa okcuoB. @U3nUeCKrue U XUMHUYECKUE CBOMCTBA OKCHUIOB. [lomydyeHne okcuIoB.

OcHoBanusa. Knaccudukanuss ocHOBaHUM: IIEIOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBanuii. PU3UYECKUE U XHMHUYECKHE CBOWCTBAa OCHOBaHuM. I[lomyudenue
OCHOBAHUHU.

Kucnoter. Knaccudukamust kucnor. Homenkimarypa kuciaor. Ou3ndeckne U XUMHUIECKUE
cBoiicTBa KUCIOT. Psan aktuBHOCTM MeTauioB H. H. bekerosa. [lonyuenue kucior.

Comu. HomeHnknarypa cosieil. @U3ndYecKkrue U XMMHUUYECKUE CBOMCTBa cotiel. [lomyuenue
COJIEM.

I'eneTnyeckas CBsI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEJICIICHHE COAepKaHus KUCIOPoa B BO3ayXe, MOJyueHue, cooupaHue,
pacro3HaBaHWE W HM3yUYEHHUE CBOMCTB KUCIOpOJA, HAONIOJCHHE B3aUMOJCHCTBUSI BEIIECTB C
KHUCJIOPOJOM M YCJIOBHSI BOBHUKHOBEHHMS M MpPEKpalleHus ropeHus (moxapa), 03HaKOMJICHUE C
oOpa3liaMd OKCHJIOB M ONHUCAHUE UX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, pacro3HABaHUE U
U3y4eHHE CBOMCTB Bomopozaa (FOpeHHe), B3amMozcicTBre Bogopoaa ¢ okcumom meam (1)
(BO3MOKHO HMCIIOJB30BaHKUE BUICOMATEPUAIIOB), HAOIIOIEHHE 00Pa3IOB BEIIECTB KOJIUYECTBOM
1 Mo, uccnenoBaHue OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3IUYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHON MacCOBOM JI0JEM pPAacCTBOPEHHOTO BEIIECTBA,
B3aMMO/JICUCTBUE BOJbI C MeTaulaMd (HATpUeM M KalblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIEIOBAaHNE O0PA3I[0B HEOPTAaHMYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HaOJII0ICHNE M3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W INEJIOYEH, W3yUeHUE
B3aumozneiicteus okcuga menu (ll) ¢ pactBopom cepHOM KUCIOTHI, KHCIOT C METajUlaMH,
pEAKUMI HEWTpAIM3alluu, TOJIYyYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OIHOIO
MeTajula JPYrdM W3 PacTBOpa COJIM, PEIICHUE OKCIECPUMEHTAIBHBIX 3aady 10 TEMeE
«BaxxHeuIne KJIacChl HEOPTAHUYECKUX COCUHEHUID.

[Hepuoanuyeckuii 3axkoH u Ilepuoauyeckasi cucrema xumudeckux aemeHToB . U.
Memnpaeieena. Crpoenne aTOMOB. XumMuyeckas CBA3b. OxucauTeIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[lepBbie TOMBITKM KJIaCCU(PUKAIUM XUMUYECKUX DJJIEMEHTOB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (ILI€JIOYHBIEC U MIETOYHO3EMEIbHBIE METAIIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl).
DneMEeHThI, KOTOpbIe 00pa3ytoT aM(POTEpPHBIE OKCHIBI U THIPOKCHUJIBI.

ITepuonnyeckuit 3akoH. llepuommueckass cucrema xumuyeckux odiemeHtoB [, .
MenneneeBa. KopoTkomnepuoaHass u ajivHHONepuogHas ¢opmbl [leproanueckoit cucTeMbl



xumuueckux sneMeHToB JI. M. Menpgeneesa. Ilepuoasl u rpynmnbl. PU3HYECKUNA CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB NEPHOJA U IPYMIIbI AIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX saep. HM3oromsl. Onektponbl. CtpoeHue
AJNIEKTPOHHBIX 000JI0YEK aTOMOB MEepBbIX 20 XMMUYECKUX 3JIeMEeHTOB [leprnoanueckoii cucTeMbl
. . MeHneneeBa. XapaKTEpPUCTUKA XHMHUYECKOrO 3JJIEMEHTA IO €ro TOJIOKEHHUIO B
Ilepnommueckou cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHSI paiuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAININYECKHUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIaM U MEPHOJIAM.

3nauenue Ilepuoanueckoro 3akoHa u [lepuoandeckoi CUCTEMBI XUMUYECKUX JIEMEHTOB
IUTA pa3BUTHUS HAyKU U pakTuku. [{. 1. MenaeneeB — y4€HbI U rpak1aHUH.

XuMHU4ecKas CBA3b. KoBasieHTHas (monsipHasi W HEMOJISIPHAs) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp  oxucneHus.  OKHCIUTENIBHO--BOCCTAHOBUTENBHBIE — peakuuu. IIpomecchbl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpasloB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOJCHCTBUE THAPOKCUIA
[IMHKAa C PacTBOPAaMH KHUCJIOT W IIEJIOYEH, MPOBEAECHUE OIBITOB, WILTIOCTPUPYIOIIUX MTPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOpEeHUE, PEaKIuU Pa3yIoKEeHUs, COSTUHEHMUS).

Mesxcnpeomemmnuwie ceasu

Peanm3zannst MeXnpeaMETHBIX CBA3EH NPU U3YYEHUU XUMHUHU B 8 KJIACCE OCYLIECTBIAETCS
Yyepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHbIX MOHSATUM, TaK W TOHITHM,
ABJISIFOLUXCSI CACTEMHBIMH ISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO1iue ecTeCTBEHHO--HAY4YHbIC MOHSTHS: Hay4yHbIH (pakT, TUmoresa, TEOpHs, 3aKOH,
aHaJlu3, CHHTE3,  KiIaccu(ukanus, MEepUOAUYHOCTb,  HAONIOJEHHE,  OKCIEPUMEHT,
MOJEJIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®usuka: MaTepusi, aToM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HN30TOIbI,
PaZOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKHM 3apsij, BELIECTBO, TEJIO, 00BbEM, arperatHoe
COCTOSIHME BEILECTBA, ra3, (pU3MvecKue BEIWYUHbI, €IUHUIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE311b1, ComHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE MOPOIbI, TOJE3HBIE
VICKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

. IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA

OcBoeHue yueOHOro npeaMera «XuMus § Kiaaccy HampaBiIeHO Ha JOCTHXKEHHE 00yUaIOLIUMUCS CIIETYIOIINUX
JTUYHOCTHBIX, METAMPEIMETHBIX U MPEMETHBIX PE3YIHTaTOB

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JIOCTUTAIOTCS B XOJI¢ O0OyUEHUSI XUMUU B €IMHCTBE Y4€OHON M BOCITUTATEIHHOU ACATEIHHOCTH
B COOTBETCTBUHM C TPAJUIMOHHBIMU POCCHUICKHUMHU COLUOKYJIBTYPHBIMU U JyXOBHO-



HPaBCTBCHHBIMU IIEHHOCTSIMH, IPUHATHIMEA B OOIIIECTBE MpaBUJIaMH M HOPMaMH TIOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCAaM CAMOIIO3HAHMSI, CAMOPA3BUTHSI U COLIMATU3ALNN 00yJarOIIUXCsl.

JIM9HOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH MO3WTHUBHBIX IIEHHOCTHBIX OPHEHTAIlMH W PaCIIMPEHHE OIbITAa EATEIHPHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HaCJICJINIO, TMOHMMAHUSA 3HAYCHHS XMMHUYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBa,
CTIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMAIHEl 0 TEPeOBBIX JTOCTIKEHUSX M OTKPBITHUIX
MHUPOBOH M OTEUYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHUAX 00 yCTpPOWCTBE
MUpa U 00IIEeCTBa;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

NPEICTABICHUS O COIMAJIbHBIX HOPMax M MpaBUjIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUICKTUBE,  KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJIC3HOM,
y4eOHO-MCCIIeIOBATENICKON, TBOPUECKOM M JPYTHX BHAAX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW JESITENbHOCTU IPU BBINOJIHEHUH YYE€OHBIX, MO3HABATEIbHBIX
3a/1a4, BBIMTOJTHEHUN XUMHUYECKHX IKCIIEPUMEHTOB, CO3/IaHUH YUYEOHBIX MTPOCKTOB, CTPEMIICHUS
K B3aMMOIIOHMMAaHUIO U B3aUMOTIOMOIIY B MPOIECCe ITON yueOHOM MesATeIbHOCTH, TOTOBHOCTU
OIICHMBATh CBOE TOBEJACHUE W TOCTYNKU CBOMX TOBApHILEH C TMO3UIIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33pPEHYECKHME TPEACTABICHUS O BEHIECTBE W  XUMHUYECKOM  pEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKA U COCTABJISIFOIINE OCHOBY JIJIs
MOHUMAHUs CYIIHOCTA HAay4YHOW KApTUHBI MHUpA, TMPEACTaBIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3AMMOCBA3SIX YEJIOBEKa C MPUPOTHON Cpeoil, 0 poiu
XUMUH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

NO03HABATCIIbHBIC MOTHBBI, HAlpaBJICHHBIC Ha IIOJIYYCHHE HOBBIX 3HAHHWHA IO XUMHH,
HEoOXoauMbIe JIsi OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB W SIBJICHUM, IMO3HABATEIHHOM,
WHOOPMAITMOHHOW WM YHTATEIbCKOW KYJIBTYPhl, B TOM YHCIIE HAaBBIKOB CaMOCTOSTEIbHOMN
paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPATypOH, JOCTYIMHBIMH TEXHUYCCKUMU
cpencTBaMu HHGOPMAITMOHHBIX TEXHOJOTHI;

MHTEpeC K OOyUYEHHIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOSKTHON M MCCIIEIOBATEIBCKON ACATEIHHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBJICHHOCTH W YPOBHSI O0yUYEHUS B JTaIbHEHIIIEM;

4) dbopmMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHWE IIEHHOCTH HU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHME IIOCIEACTBUN M HEMPUATHE BPETHBIX
MPUBBIUCK (YMOTPEOICHUSI AJKOTOJIsl, HAPKOTUKOB, KYpEHHs), HEOOXOJIUMOCTH COOJIOCHUS
nmpaBujl 0€30MMaCHOCTH TpH OOpaIIeHUH ¢ XUMHUYSCKHMH BEIIECTBAaMU B OBITY W pEaIbHOMN
KHU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEpEC K MPAKTUYECKOMY M3YUYEHHIO IPOo(ecCuil U TpyAa pa3IudyHOIo poja, yBaXXEHUE K
TPYAy U pe3yibTaraM TpPYAOBOM JEATEIbHOCTH, B TOM 4YHCJIE€ Ha OCHOBE NPUMEHEHHS
OpEeIMETHBIX 3HAaHWM 10 XHMHUH, OCO3HAHHBIA BBIOOP WHIWBUIAYaTbHOW TPACKTOPUU
IPOAODKEHUsT O0pa30BaHUA C YYETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIEIHOW NPOPECCUOHATBHON NEATEIbHOCTH U
pa3BUTHUS HEOOXOJUMBIX YMEHUI, TOTOBHOCTD aJallTUPOBATHCS B MPOPECCUOHAIBHOM CpeIe;

6) IK0JI0rHYeCcKOro BOCTIMTAHUS

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPOIE KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAaHMUS, IOHUMAHUE LIEHHOCTU 3J0pPOBOr0 U Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MUECKOMY M IICUXMUYECKOMY 30pOBBIO,
OCO3HaHWE LIEHHOCTU COOJIOAEHUS NpaBWiI OE€30IaCHOTO IOBEACHHUS IMpu padore ¢
BEIIECTBAMH, a TAKXKE B CUTYAIHX, YTPOXKAIOIINX 3/J0POBBIO U KU3HU JIOACH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, IMOJy4aeMble NPU HU3YYEHUM XHUMHUH, I pEIICHUs
3aJa4, CBSI3aHHBIX C OKpY)XKarolled NpUPOJHOM Cpenoi, [ TMOBBILIEHUS YPOBHS
HKOJIOTMYECKON KYyIbTYphI, OCO3HAHUSA TJIOOATFHOTO XapakTepa IKOJIOTUYECKUX MPOOJIeM U
nyTed WX pEeIIeHHs MOCPEACTBOM METOJOB XWMHUH, JKOJOTHYECKOTO MBIIUICHHUS, YMEHHUS
PYKOBOJICTBOBAThCS UM B TIO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMATIBLHON MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmertanmpeaMETHBIX pPE3YyJbTaTOB BBIACISAIOT 3HAUYMMBbIE Ui (POPMUPOBAHMS
MHUPOBO33pEHUsT 00IIIEHAYYHbIC TOHATHS (3aKOH, TeOpHUs, MPHUHIINII, THUIOTe3a, (HaKT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE€.), KOTOPBIC MCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeaMeTax M MO3BOJISIIOT HA OCHOBE 3HAHUU U3 ATHX MPEAMETOB (POPMHUPOBAThH PEICTABICHHUE
O LIEJIOCTHOM Hay4YHOH KapTHHE MUpa, U YHUBEpCAJIbHbIE YueOHble 1eicTBUS (II03HABATEIbHBIE,
KOMMYHHMKATUBHbIE, PETYJIATHUBHbBIE), KOTOpbIE 00ecneynBaroT (HOpMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU e TEIHHOCTH.

Ilo3HnaBaTe/bHbIE YHHBePCAIbHbIE YUeOHbIE el CTBUS

ba3oBble 1ornyeckue qeicTBus:

YMEHHSI HCIIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIIEHUS] MpPU OCBOCHHUU 3HAHUU:
pacKpblBaTh CMBICT XUMHUYECKHMX TIOHATUN (BBIOENATh WX XapaKTepHbIe TMPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C IPYTUMU MOHITHSIMH ), UCIIOJI30BATh MOHSATHUS JUISI OOBSICHEHHS
OTJENBbHBIX (DAKTOB M SIBJICHMI, BBHIOMpPATh OCHOBAaHUS W KPUTEPUU i KiIaccU(UKAIUU
XUMHUYECKHUX BEIIECTB M XUMHUYECKHUX pEaKIMid, yCTaHaBIMBATh MNPUYMHHO-CIIEICTBEHHBIE
CBS3M MEXAY OOBEKTAaMH M3y4YEHHS, CTPOUTH JIOTMUECKHUE PACCYXKIEHUS (MHIYyKTHUBHBIC,
JeTyKTUBHBIE, TIO aHAJIOTHH ), AeNIaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE TPUMEHATH B MPOIECCEe MO3HAHMS MOHATHS (IpEeaIMETHbIe M METanpeaMeTHbBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJENM, HCIOJb3yEeMble B XHMHH, NMPEOOPa30BBIBATH IIHUPOKO
NpPUMEHSEMbIE B XUMUU MOJICIbHBIC TPEICTABICHU — XUMUYECKUN 3HAaK (CUMBOJI AJIEMEHTA),
XUMHueckas (opMmyna MU ypaBHEHHE XHUMUYECKOM peakuud — TMpH pPElIeHHd Y4eOHOo-
MO3HABATENBHBIX 337ad, C YYETOM OTHUX MOJENBHBIX TPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB H



XUMHUYECKUX PEaKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, IPUUUHHO-CJIE/ICTBEHHbIE CBSI3U U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIECCAX U SIBICHUSIX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

yYMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTa IMO3HAHUS, a
TaKk)kK€ B KayecTBE OCHOBBI g (OPMUPOBAHMS THUIIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OIbITAa TIO0 TUIAHUPOBAHUIO, OPTaHU3AIMN M TIPOBEICHUIO YUCHUYCCKUX
AKCIIEPUMEHTOB, YMEHUE HAOJIOAATh 3a XOJIOM IPOLiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH
€ro pe3yibTaT, GopMyIUpOoBaTh 0000IIEHUS U BBIBOABI 110 pe3yjibTaTaM MPOBEAEHHOTO OMBITA,
UCCJIeIOBAHUS, COCTABJIATh OTUET O MPOIETaHHOM paboTe.

Pabora ¢ nuHpopmanueii:

yMEHHUE BBIOUPATh, AaHATM3UPOBATh U HHTEPIIPETUPOBATH MH(DOPMAITHIO PA3TNYHBIX BUIOB
u (Gopm mpeacTaBieHMs, TMOIYyYaeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JuTEpaTypa XUMHYECKOTO COJIep)KaHMs, CIpaBOYHbIE MocoOusi, pecypcbl WHTepHeTa),
KPUTHYECKH OIEHUBATH MMPOTHBOPECUUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

YMEHHUE MMPUMEHSATH Pa3IMYHbIE METOBI 1 3aIIPOCHI TIPH TIOUCKE U 0TOOpE MH(MOpMAIUU 1
COOTBETCTBYIOIINUX JAHHBIX, HEOOXOAMUMBIX IS BBITIOJIHCHHUS Y4YE€OHBIX M TIO3HABaTEIHHBIX
3a/lady  OMpEeNeNIEHHOTO  THUMa, NPHOOpPETeHHe OmbiTa B  00JIACTU  MCIOJb30BaHUS
MH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM, OBJaJIeHUE KYJIbTypOH  aKTUBHOTO
WCITOJIB30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATH ONTHMAJILHYIO
dbopmy mpeacTaBiacHUS HWHPOpPMAIMM W WIIIOCTPUPOBATH pEHIaeMbIe 3aJaddl HECIOKHBIMHU
CXeMaMHu, uarpaMmmamu, IpyrumMu popmamu rpa@uky U uX KOMOUHAIIUSIMU;

yMEHHUE HCIIOJIb30BaTh U AHAIM3UPOBATH B IPOIECCe YUYEOHOW M HMCCIENOBATEIbCKON
JeSTeNbHOCTH HMHGOPMAIIMIO O BIWSHUM TPOMBIIUICEHHOCTH, CEIbCKOTO XO3sIiiCTBA U
TPAHCIIOPTa HA COCTOSTHUE OKPY’KAFOIICH MPUPOTHOMN CPeIbI.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Y4eOHbIE JeHCTBUSA:

yMEHHUSl 3aJaBaTh BOINPOCHl (B XOJe auaiora W (WiU) AMCKYCCHMH) TIO CYIIECTBY
oOcyxmaemMoli TeMbl, (OPMYIUPOBATh CBOM TNPEIJIOKEHUS OTHOCUTEIHHO BBITOJHEHUS
MPEIIOKEHHON 3a/1a4u;

YMEHUS TIPEACTABIATh TIOJYyYCHHBIE PE3yJbTaThl TO3HABATEIBLHOW NEATEIHHOCTH B
YCTHBIX W THCBMEHHBIX TEKCTax; JenaTh NPE3CHTAIMI0 Pe3yIbTaTOB  BBITIOJHEHUS
XUMUYECKOTO  OJKClepuMeHTa  (1abopaTopHOro  OmbITa, JTAOOPATOpPHOW  paboOTHl 1O
MCCJICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yYMEHHUSI YIYCOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIHLHOW M
MCCJICIOBATEIIbCKOW JIEITEIbHOCTH TIPH PEIIEHWH BO3HHUKAIOIIUX MPOOJeM Ha OCHOBE ydyéTa
oOIIMX WHTEPECOB W COTJIAcOBaHUS TO3UIUK (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPJIMHAIIAS COBMECTHBIX JICUCTBHI, OMpeiesieHne KPUTEPUEB IO OIEHKE Ka4yecTBa
BBITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBHS:

YMEHHE CaMOCTOSATEIILHO ONPEACIIATh MEJU ACATEIBbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTh M TMPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOKO JESITEIBHOCTh, BHIOMpATH



HauOosnee 3¢ EKTUBHBIE CHOCOOBI pelIeHUsT Y4YeOHBIX W IO3HABATENIbHBIX  3ajad,
CaMOCTOSITEIIEHO COCTaBIIATh WM KOPPEKTUPOBATH MPEJIOKEHHBIN aJITOPUTM JEHCTBUN TPHU
BBITIOJITHCHUH 3aJaHUi C Y4€TOM TIOJYyYCHHs] HOBBIX 3HAHWN 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIIUAX, OIICHUBATh COOTBETCTBUE MOYICHHOTO PE3yJIbTaTa 3asiBICHHON 1IN,
YMEHHE MCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITPe/jlaraeéMble B YCIOBUHU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI
[TpenmMeTHBIE pe3yabTaThl OCBOCHUS IPOrPaMMBI 110 XUMUU K KOHILy 00y4eHus ¢ 8 knacce:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHUYECKMX IOHATHI: aTOM, MOJEKYJa, XUMHWYECKH
AJIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHASI U HEOJAHOPOJIHAS ),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAasi M MOJICKYJISIpHasE Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsI Macca, MaccoBasi JI0JIsl XUMUUECKOTO 3JIEMEHTAa B COCTMHEHUH, MOJISIPHBIM
00bEM, OKCHJ, KUCTIOTA, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKas peakius, KiaccuduKaius peakluidl: peakiuu COCAUHECHHS, peaKluu
Pa3NIOKEHMSI, PEAKIINK 3aMEIICHUs, PeaKIuu 0OOMEHa, 9K30- U dHJOTEPMUUYECKHUE PEaKIINH,
TerioBoM A(PeKT peakiuu, siApO aToma, dJICKTPOHHBIA CIIOM aToMa, aTOMHasi OpOUTalb,
paguyc aToma, XMMHUYECKasi CBSI3b, MOJIApHAs U HEMOJsIpHAs KOBAJEHTHAas CBS3b, MOHHAS
CBS3b, WOH, KaTHOH, AaHWOH, pPACTBOpP, MaccoBas JOJig BellecTBa (MPOICHTHAs
KOHIIEHTpAIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHSATUM W TPUMEHATH 3TH
TIOHATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

e HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JUIsl COCTaBlieHHS (OpMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

e ONpEAENATh BaJEHTHOCTH AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX, CTEICHBb
OKHCJICHHUSI DJIEMEHTOB B OWHApHBIX COEIUWHEHMSX, MPUHAIICKHOCTh BEIIECTB K
Onpenen€éHHOMY KJIACcCy CO€IMHEHUW 1o (¢dopmyaaMm, BUI XUMHYECKOW CBS3H
(KOBaJICHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;

e packpbeiBaTh cmbich Ilepuoanueckoro 3axkona . M. MenpaeneeBa: €MOHCTPUPOBATH

MMOHMMAaHUE TEPUOANYECKONM 3aBUCHMOCTH CBOMCTB XHMHUYECKHX BJIEMEHTOB OT WX

nosoxxenus B [lepuoanueckoit cucteme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MMOCTOSHCTBA

COCTaBa, aTOMHO--MOJICKYJISIPHOTO YU€HUSI, 3aKOHA ABOTaJIpo;

e OIKCHIBATh U XapaKTepu30BaTh TaOIM4HYI0 Gopmy [leproanueckoil CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB: Pa3IN4aTh MOHITHS «TJaBHas nmoArpynna (A-rpymnmna)» u «1modouHas moArpymnmna
(b-rpynma)», Maneie 1 OOJBIINE TEPUOBI, COOTHOCUTh 0003HAYCHHS, KOTOPhIE UMEIOTCS B
tabnuie «llepuogmueckass cucrtema xumuueckux dsyemeHToB JI. WM. MenaeneeBa» ¢
YUCJIOBBIMU XaPaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
s1ipa, 00IIIee YMCII0 AICKTPOHOB U PACIPEICTICHUE UX 10 JICKTPOHHBIM CJIOSIM);

e KJJaCCU(UIIUPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XUMUUYECKUE

peakiuu (1o YUCIy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEILIOBOMY 3D PeKTy);



e XapaKTepU30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUYHBIX
KJIACCOB, MOATBEPKasi ONMHCAHUE PUMEPAMH MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

e MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHNS XUMUYECKUX NPEBPALLCHUN B PA3IUYHBIX YCIOBUSX;

e BBIYUCIATh OTHOCUTENIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JOJII0 XMMUYECKOTO 3JeMEHTa Mo (opMylie COCTUHEHHS, MAacCOBYIO JOJII0 BEIIECTBAa B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIUU;

e  TMPUMEHITh OCHOBHBIC OIEpPAlMU MBICIUTEIBHONU NEATEIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHHUE, O0000IIeHUEe, CHUCTeMAaTHU3aluio, KJIAacCU(UKAIMIO, BBISIBJICHUE MPUYHMHHO-
-CIIEZICTBEHHBIX CBSI3ed — Ui M3y4YEHHUS CBOMCTB BEUIECTB M XHMHYECKUX PEAKIIH,
€CTECTBEHHO-HAYYHBIC METOJbl MO3HAHUS — HaONIOCHUE, H3MEpPEHHEe, MOJICIHPOBAHHE,
HKCTIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN);

e CIEJOBaTh TpaBWJIAM  TIOJIb30BaHUS  XMMHYECKOM  mOCyAod U JaOOpaTOPHBIM
o0oOpyJOoBaHMEM, a TakKe MpaBWiIaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSAMU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO U
coOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOAA U KUCIOPOJa), IPUTOTOBICHUIO PACTBOPOB C
ornpenenéHHOW MaccOoBOM J0J€M pacTBOPEHHOTO BEIECTBA, IJIAHUPOBAThH M INPOBOJIUTH
XUMHUYECKHUE SKCIIEPUMEHTHI TI0 pACO3HABAHUIO PACTBOPOB LIEIOYEH M KHCIOT C TOMOUIBIO
WHJUKATOPOB (JaKMYyC, (eHON(PTAICUH, METUIIOPAHXK U IPYTHE).



IHL.TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM
KOJMYECTBA AKAJEMHUYECKUX YACOB, OTBOAUMBIX HA
OCBOEHME KAXKJIOU TEMbI YYEBHOI'O ITPEJMET

KoauuecTBO 4acoB 3JIeKTp0HHbIe

Ne HaunmeHoBaHue (uudpossbie)

Konrpoabnbsie IIpakruuyeckue
n/m TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI pecypenr

[TepBoHauaibHBIE

XUMHUYCCKUC
bubnunoreka LIOK

.B 20 1 2
TOMATHA. Betectsa https://m.edsoo.ru/7f41837¢c

1 XUMHNYCCKUC
pCaKknuu

Bosnyx. Kucnopon.

ITonsatue 00
bubnunoreka LIOK

.B . 14 1 1
OKCHAaX. BOAOPOL https://m.edsoo.ru/7f41837¢c

Ilonsarue o

KHCJIOTaxX U COJIsSIX

Bopna. PactBopsl.
[TonsiTue 06
OCHOBaHHSIX. 16 1 2 bubmnoreka IIOK
OCHOBHBIC KIIACCHI https://m.edsoo.ru/7f41837c

HEOPTraHNYCCKUX

COeTMHEHUN

[Tepuonnueckuii
3aKOH U
[Iepuonnueckas
cucrema
XUMHYECKHX
anemenTtoB J[. U. 18 5 1 bubmuoreka [{OK
Menneneena. https://m.edsoo.ru/7f41837c

Crpoenue aToma.

XuMuyeckas CBSI3b.
OKMCIIUTEIIFHO-
BOCCTAaHOBHUTEJIbHEIE
peakiuu

OBIIEE KOJIMYECTBO
YACOB I10 68 5 6
[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IV.IIOYPOYHOE IINIAHUPOBAHHUE YYEBHOI'O ITPEJMETA

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
T-1. 204. IlepBoHaYaJILHbIE
XHMHUYecKHe MoHATHs. BemecrBa u
1 xuMuueckne peakuun. [Ipeamer 1 bubmmorexa [JOK
peAKIH. Lipel https://m.edso0.ru/ff0d210c
XUMHH. POJIb XUMUY B )KU3HH
yenoBeka. Tena u BemecTna
2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
Ipaxmuueckas paboma Ne 1 «lIpasuna
pabomuwl 6 nabopamopuu u NPUEMbL bubnunorexa [JOK

3 1 1
oopawenust ¢ 1abopamopHbvim https://m.edsoo.ru/ff0d23dc
000pyoosanuem»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
Ipaxmuueckas paboma Ne 2

5 «gasf)eﬂeHue CM]Zceﬁ (Ha npumepe 1 1 bubmorexa HOK

. puMep https://m.edsoo.ru/ff0d28c8
OYUCKU NOBAPEHHOU CONU)»
bu6mmorexa [IOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK

p Hl https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

1 X .B
0 mmiieckas popmysa. BanenTrocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
OTtHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecTBa. Moib. bubmuoreka [JOK
MousipHas macca https://m.edsoo0.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUSA. bubnuorexa [JOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus MPOTEKAHUS bubnnorexa [JOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnunoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX bubmorexa HOK
H . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMUueckux peakiuia
18 (coenrHEHHUSI, PA3IOKEHHS bubmorexa HOK
A P ’ https://m.edsoo.ru/ff0d3t34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHnukKoneauct. O6o0eHne u bubmmorexa [JOK
t AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonTtpouabnas padora Nel mo reme bubnuoreka [IOK
«BemecTBa U XMuMHYECKHE PeAKLIINI) https://m.edsoo.ru/ff0d4290
21 T-2. 144. Bo3ayx. Kucaopoa. bubnnorexa [JOK

IHonsitue 06 oxcuaax. Bogopoa.

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IlonsiTHE 0 KHCJIOTAX H COJAX
Bo3nyx — cMech razos. Coctan
Bo3ayxa. Kucnopon — anemenT u
npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22
KHCIOPOJA (PCAKIIHH OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOsl MosTy4eHus KUCI0poia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKIuu, MOHATHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TormmmBo (HedTh, Yroib U METaH).
25 3ar ﬂsﬁeéne(l;os . a, CIIOCOOBI iro bubmmorexa LOK
P AR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpakmuueckas paboma Ne 3 no meme
26 «Ilonyuenue u cooupanue Kuciopooa bubmmorexa [JOK
Y 5 P pood, https://m.edsoo.ru/ff0d4ae2
U3yyeHue e2o ceoUCme»
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
2 IT
o OFFITHE O KHEJOTax 1 cobx https://m.edso0.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
31 Ipakmuueckas paboma Ne 4 no meme bub6nuorexa [IOK

«Ilonyuenue u cobupanue 6000pooa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

usydyernue eco CcBOLCMEY»

ModsipHblii 00bEM Ta30B. 3aKOH
ABorazapo. Berancienust o0bEma,

32 KOJIMYECTBA BEIIECTBA T'a3a Mo ero bubmmorexa [JOK
https://m.edsoo.ru/ff0d542e
M3BECTHOMY KOJIMUYECTBY BEILIECTBA MU
00BEMY
Beruncnenus 006EMOB ra3oB 10
33 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmmorexa [JOK
P n P . https://m.edsoo.ru/ff0d55a0
00BEMHBIX OTHOIIEHUI ra30B
KonTtpouabHnas padéora Ne2 no reme
34 «Bo3nyx. Kucinopoa. Ilonsitue 06 bubnnorexa [HOK
oxkcuaax. Boxopoa. Ilousitue o https://m.edsoo.ru/ff0d5708
KHCJIOTAX U COJISIX»
T-3. 164. Bona. PacrBopbl. [lonsitne
00 ocHoBaHUAX. OCHOBHBIE KJIACCHI
35 HEOPTraHUYEeCKUX COeTMHEHUH bubmorexa LHOK
P . https://m.edsoo.ru/ff0d587a
du3nvecKkue ¥ XUMHUIECKHE CBOHCTBA
BOJIBI
DuU3NYECKUE U XUMUYECKUE CBOMCTBA
36 Boabl CocTtaB ocHoBauwmi. [ToHATHE 00 bubmmorexa [JOK
A ’ https://m.edsoo0.ru/ff0d59e2
WHKATOpaxX
Bopa kak pactBopuresns. HachimeHHbIe
37 Y HEHAChI peHHBIZ acTBOpbl. MaccoBas bubmmorexa [JOK
m PacTBOPHL. https://m.eds00.ru/ffod5b40
JIOJIS1 BEIIECTBA B PACTBOPE
Ipaxmuueckas paboma Ne 5 no meme
38 «Ilpuecomoenenue pacmeopos c bubnmnoreka [JOK
ONpeoenéHHOU Maccosoll 0onel https://m.edsoo.ru/ff0d5eba
PACmEopEHHO20 Geulecmea
39 Oxcunsl: cocTaB, KaccupUKaIus, bubmuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bu6mmoreka [IOK

40 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX httos://m.edsoo.ru/ff0d664e
OKCHJIOB
[TonyyeHnue u XuMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCH(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnnorexa [HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SIE nIz)nyII)eHI/m XI/IMI/I‘{ZSKI/IC bubmmorexa LIOK
. ’ https://m.eds00.ru/00ad9474
CBOICTBa
IIpakmuyeckas paboma Ne 6. Pewenue
47 IKCNEPUMEHMANILHBIX 3a0ay No meme bubnuoreka [IOK
«OcHOBHbIE KNacChl HeOP2AHUYEeCKUX https://m.edsoo.ru/00ad9b7c
COeOUHeHUl»
48 I'eneTnyeckas cBA3b MEXKIY KilaccaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
49 O06001enre 1 cucTeMaTr3aIs 3HaHUA bubnuorexa [JOK
10 TEME https://m.edso00.ru/00ad9ch2
KonTtpouabHas pa6ora Ne3 no reme
50 «Bona. PacrBopsbl. [lonsitue 00 bubmuorexa [JOK

ocHOBaHHUAX. OCHOBHBIE KJIACCHI
HEOPraHM4YeCKMX COeIMHEeHU.»

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ad9e1a

T-4. 18u.llepuoguyecknii 3aK0H U
Ilepuoguueckasi cucrema
xumMuueckunx iementoB JI. U.
MenpeneeBa. CTpoeHue aToma.

bubmuoreka [JOK

51 Xumuueckas cBsizb. OKHCIUTETbHO-
https://m.edsoo.ru/00ad9ffa
BOCCTAHOBHMTEJIbHbIE PeaKIIUN
[TepBbie MOMBITKH KIacCUPUKAITIT
XUMHUYECKUX AIeMeHTOB. [loHaTHE 0
rpynmnax CXOIHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckas cucreMa XUMHIECKUX bubmorexa [JOK
p https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 [Tepuospl, TpymIiel, IO ITBI bubmorexa HOK
P > TPYIIIBL TOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atromoB. CoCTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToOMOB dJieMeHTOB [leprnoanyeckoit bubmorexa HOK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menneneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO0 €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTUA HayKu U npaktuku. . 1. bubnnoreka [JOK
MenneneeB — y4€HBIM, IEAArOT U https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnoreka [JOK
58
XHUMHYECKHUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas XxumMudeckas CBsI3b bu6mmoreka [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adac34

60 KoBanentHas nosisipHas XuMu4uecKkas 1 bubnnoreka [HOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HENoOJsIpHAs XUMUYECKas 1 bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Creneip okncneHiA L https://m.edsoo.ru/00adae28
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmorexa [IOK
64 OxucIuTEN ¥ BOCCTAHOBUTEIU 1 https://m.edso0.ru/00adb076
bu6mmorexa [IOK
65 Hrorosas koHTpoaLHAs padoTa . https://m.edsoo.ru/00adb486
66 O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN 1 bubnuorexa [JOK
10 TEME https://m.edsoo.ru/00adb33c
KonTtpoubnas pabora Ned4
«Ilepuoguyeckunii 3aK0OH U
I
g | epmomwmescncuetens 1 BuGmmonexa LIOK
XHMITTECIHX TEMEHTOB 2. 2 https://m.edso0.ru/00ad9ch2
MemnpeneeBa. CTpoeHue aToma.
Xumunueckas cBsizb. OKHCJIANTENbHO-
BOCCTAHOBHMTEJIbHbIC PeAKIIUN»
68 O06001eHre 1 cucTeMaTru3aIis 3HaHUIA 1 bubnmoreka [JOK
3a Kypc «XuMHS 8 KJIacc» https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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