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Pa6ouas nporpaMmma npegmeTta «Yue6HblIi Kypc No XuuMmum»

Knacc 8 ypoBeHb rnporpamMmmbl 6a30Bblil Ha 2024-2025 yue6Hbiii roa

yuuTtenb Tanna EKatepHa BUKTOpOBHa



ropos YNbAHOBCK,
YnbaHoBckas obnactb 2024
INOACHUTEJIBHAS 3AIIMCKA

[Tporpamma YueOHOro Kypca o XMMUHU COCTaBJIeHa Ha OCHOBE TPeOOBaHUI K pe3yJbTaTaM OCBOCHHS 00pa30BaTEIbHOM
nporpamMmsl 00paszoBanus, npeacraBieHHbIX B PI'OC 00O, ¢ yuerom ¢enepasibHON pabodeit mporpaMMbl BOCITUTaHUS.

[Iporpamma YueOHOro Kypca 1o XMMuUU Aa€T MPEACTABICHUE O LeNsIX, oOllei crpaTterud oOy4yeHUs, BOCIUTaHUS U
pa3BUTHUS 00YYaIOMIMXCS CPEACTBAMH YUYEOHOTO Kypca, onpeenseT 00s3aTesIbHOe IPEIMETHOE COAepKaHHue, ero CTPYKTYpy
Mo pasjesiaM U TeMaM, paclpejielieHrue Mo KiaccaM, PEKOMEHIYEeMYI0 MOCIe0BaTeIbHOCTh U3yUeHus: Y4eOHOro Kypca 1o
XUMHUH C YYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTMKH Y4EOHOro MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM
oOyuvaromuxca. B mporpamme YueOHOro Kypca MO XMMHUU YUYUTBIBAIOTCS BO3MOKHOCTHM B peajiv3allid TPeOOBAHHMM K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yjbTaTaM OOy4eHHS W B (POPMUPOBAHUM OCHOBHBIX
BUJIOB y4€OHO-IT03HABATEIBHON JEATEIHLHOCTH 00YYAIOIIErocs o OCBOCHHUIO Y4eOHOTO COJIEPIKAHMSL.

N3yyenue VYueOHOro Kypca Mmo XHMHH OPHEHTHPOBAHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOIUMYIO s
BbIPAOOTKH MUPOBO33PEHUYECKUX OPHUEHTHPOB, PA3BUTHUSl MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEN M MHTEPECOB 00YYaIOIIUXCs, Ha
IIPOJIOHKEHNE 00YUSHHs Ha YPOBHE CpEIHEro o0Iero oopasoBaHusl.

3Hanue Y4yeOHOro Kypca MO XUMHUH CIY>KHUT OCHOBOWM Uisi (DOPMUPOBAHHMS MHPOBO33PEHHSI OOYYaIOIIErocs, €ro
NPEACTAaBICHU O MaTepuaIbHOM €JAMHCTBE MHUpa, BaXHYI0 pPOJb WUrparoT (HOpMUpYyEMble XUMHUEH MPEACTaBICHUS O
MPEBPALLCHUSX YHEPTUU U BEIIECTB B NPHUPOAE, O MyTAX PEIICHHs II00aIbHBIX MPOOJIEM, 3KOJIOIMYECKON 0€301acHOCTH,
po0IeM 37paBOOXPAHCHHUS.

N3yuyenue yueGHOTo Kypca 1Mo XUMHUH:

CIIOCOOCTBYET peali3alliid BO3MOXKHOCTEH ISl caMOpa3BUTUSL U (POPMHUPOBAHUSA KYJIBTYPhl JIMYHOCTH OOYHAIOIINXCA,
ux oO1el U PyHKIUOHABLHOW IPaMOTHOCTH;



BHOCUT BKJIaJ B (opMuUpoBaHHE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH OOYy4YaromIMXCsS, HaBBIKOB HX
CaMOCTOSITEJILHOM y4eOHOW JeATEeIbHOCTHU, JKCIEPUMEHTAJbHBIX M MCCIIEJA0BATEILCKUX YMEHHM, HEOOXOJMMBIX KaK B
MOBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATILHOM 1€ATENbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI TPEJCTABICHUN O €IWHCTBE MPUPOMIBI U
YeJI0BeKa, SIBJISICTCS KIIIOYEBBIM 3TarioM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YYArOIINXCS;

crocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPUPOJIC, K YECIOBEKY,
BHOCHUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHKe 00y4arOIUXCs.

JlanHbie HampaBiieHUs Y4eOHOTo Kypca M0 XUMUU 00€CTIeUNBAIOTCS CHEU(DUKON COAEpIKaHus MPOTPAMMBI, KOTOPBIHA
ABJISIETCS M1€/1arOTMYECKU aJallTUPOBAHHBIM OTPAXKEHUEM OIPEICTIEHHOIO Tara pa3BUTHUSI XUMUHU.

VYueOHbIll Kypc MO XMMUU OPUEHTUPOBAH Ha OCBOCHHME OOYYAIOIIMMUCS CUCTEMBI MEPBOHAYANIBHBIX MOHATHN XUMUU,
OCHOB HEOPraHMYECKOW XHMMHH, OCHOBOMOJAralOUIMX MpeAcTaBieHUu odmeld xumuu. CTpykTypa cojepkaHus Y4eOHOro
Kypca 1Mo xumMuu cOpMHpPOBaHA HA OCHOBE CUCTEMHOTO Moaxoja K e€ n3yueHuto. CopeprkaHne CKIAIbIBACTCS U3 CHCTEMBI
MOHATUH O XUMHUYECKOM DJJIEMEHTE W BEIIECTBE M CHCTEMbl MOHATHM O XHMMHUYecKo peakiuu. O0e 3TH CHCTEMbI
OpPraHW30BaHbl IO MPUHIMIY IOCJIEA0BATENBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX NPEACTABIECHUN PA3HOIO
YPOBHSL:

aTOMHO-MOJICKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepnonnueckoro 3akona /.M. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

B ocHOBY TeopeTHUeCKUX 3HAHUN TOJIOKEHBI SMIIMPUUECKH MOTydeHHbIe (akThl. TeopeTuueckne 3HaHUsI Pa3BUBAIOTCS
MOCJIEIOBATEIbHO OT OJHOIO YPOBHSA K JpPYyroMy M OO€CHEeYMBAIOT OOYyYarolMMCA BO3MOXHOCTb OOBSCHATh U
MIPOTHO3UPOBATH CBOMCTBA, CTPOCHUE M 00JIACTH MPAKTHUECKOTO MPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoenue cojepkanusi YueOHOMY Kypca M0 XMMHUHM TPOUCXOJUT C UCIOIb30BAHUEM 3HAHWM U3 paHee M3YYCHHBIX
Y4EOHBIX MIPEMETOB: OKPYKAIOIINI MUp, Orosorus, Gu3nka, MaTemMaTuka, reorpadus, TEXHOJIOTHS, UCTOPHSL.

[Iporpamma VYueOHOro Kypca MO OpPUEHTHUPOBAHA HA COXpaHEHHE (yHIAMEHTAJIbHOTO XapakTepa oOpa3oBaHMS,
cnenupuKy yaeOHOTO TIpeIMeTa  00eCIeYeHUE YCTEIIHOT0 00yUeHUs Ha CIICAYIOIIeM ypoBHE oOpa3oBaHus. B YueOHOM
Kypce MO XUMHUHU pealn3yeTcsl pa3BUBAIONIAS M TMpaKTHYECKash HaAMpaBICHHOCTh OO0yueHUs XuMuu, auddepeHuanms



oOyueHus, BKJIIOYaOIas OpoQUIbHYIO MOArNOTOBKY OOy4aloUMXcs U IOCJEIYyIOIIee CaMOOIpe/eleHue B BbIOOpE
HarpaBjieHUs: OOy4YEeHHs B KJIaccax.

VY4eOHbII KypCc MO XMMHUHU CIOCOOCTBYET peald3aluu 3aj1ad Npo(ecCHOHAIbHOM OpUEHTAUMW W HalpaBieHO Ha
IPEOCTaBICHUE BO3MOXKHOCTH Ka)XXJAOMy OOydaroleMycsl MPOsIBUTh CBOM MHTEIJICKTYaJlbHbIE U TBOPYECKHE CIOCOOHOCTH
[IPU U3YYEHUH y4eOHOTro Kypca, He0OXOuMBbIe Ui IPOJOJKEHHs 00pa30BaHus U ajbHEHIIeH TPy10BOM 1A TEIbHOCTH.

[Iporpamma VYyeOHOro Kypca Mo XMMHUHM TIpelHa3HaueHa MJisi KCIOJNb30BaHHUA B 0Opa30BaTENbHBIX OpraHu3alusx,
peaM3yOUIMX MPOrpaMMbl H3yUYEHHUSI OTACIbHBIX YUEOHBIX IPEIMETOB.

OOpazoBaTenbHbIe PYHKIIMM XUMHAH, H3y9aeMOl Ha y4eOHOM Kypce, peaqu3yloTcs B mpoiecce GopMUPOBAHUS 3HAHUN
OCHOB XMMHUYECKOW HayKH Kak 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMsI, 00JaCTH MPAKTUUECKON EATEIbHOCTH YeIoBeKa U
OJIHOTO M3 KOMIIOHEHTOB MHPOBOH KyJbTypbl. 3ajadya Y4eOHOro Kypca MO XMMHUU COCTOMT B (POPMUPOBAHUU CHUCTEMBbI
XUMUYECKUX 3HAHUN — BaXKHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHUYECKUX MOJIOKEHHUH, JOCTYMHBIX 000OIIEHUI
MHUPOBO33PEHUYECKOT0 XapaKTepa, sA3blka HayKd, B MPHOOIIEHNN K HAYYHBIM METOJIaM MO3HAHUS IPU U3YUYCHHH BEIIECTB U
XMMHYECKUX peaklnid, GOPMUPOBAHUU U PA3BUTUH IMO3HABATEIbHBIX YMEHUHN U CIIOCOOOB AESITEILHOCTU U UX IPUMEHEHUHU B
y4eOHO-TI03HaBATEIbHON U y4eOHO-HCCIIeIOBATEIbCKON JEeATEIbHOCTH, OCBOEGHHUU MpaBUil O€30MaCHOr0 OOpalleHUs C
BELLECTBAMHU B IIOBCEIHEBHOW KU3HH.

[enu m3ydenuss YueOHOro Kypca MO XUMHH OTPA)XarOT HAIMpPaBJIEHHOCTh OOyUEHHs HAa Pa3BUTHE U CaMOPa3BUTHE
JUYHOCTH, (POPMUPOBAHUE €€ UHTEIJUIEKTa U OOLIEeH KYJIbTYpBI.

N3yuyenue YueOHOro Kypca no XMMUM HaIpaBJIeHO HA JOCTUXKEHUE CIEAYIOIINX 1IeJICH:

(GOpMHpOBAaHHWE HWHTEUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYJHUYECTBY,
CaMOCTOSITEIFHOMY IIPUHATHUIO PEIIEHUH, CTIOCOOHOM aqanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HHU;

(opMupOBaHNE CUCTEMBl XMMUUYECKUX 3HAHUI KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, KaK OCHOBBI 151
MOHUMAaHUSI XUMUYECKON CTOPOHBI SIBJIEHUHN OKPYKAIOIIEr0 MUPA, OCBOCHHE A3bIKA HAYKHU;

nproOIIEHNE O0YYaIOIIUXCS K CaMOCTOSATEIbHOM MMO3HABATENIBHOW U HMCCIEN0BATENbCKON NEATEIbHOCTH, K HAyYHBIM
METO/IaM MO3HaHUA, (POPMUPOBAHNE MOTHBAIIMH U PA3BUTUE CIIOCOOHOCTEN K N3YUCHHUIO XUMUU;



dbopmupoBanue o0mIeil QyHKIIMOHATLHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCJIE YMEHHUU OOBACHSATH U
OLICHUBATH SIBIICHUSI OKPYXKAIOIIETO MHUPA, UCIONB3YSl 3HAHUS W OIBIT, MOJYYCHHBIC TIPU U3YYCHUH XUMUHU, TPUMEHATH UX
IIPU pPeIIeHUH MpoOIIeM B TTOBCETHEBHOM KU3HU U TPYAOBOU JIEATEIBHOCTH;

pa3BUTHE y 00YYAIOMIMXCS HHTEpeca K U3YUCHHUIO XUMUHU U cepam IeaTeIbHOCTH, CBI3aHHBIM C XUMHUEH, MOTUBALUS K
OCO3HAaHHOMY BbIOOPY COOTBETCTBYIOLIETO MPOGUIISl U HAIPABJIEHHOCTHU JaJIbHEHIIIET0 00yUYeHMS;

OCO3HAaHUE IICHHOCTH XUMHUYECKMX 3HAHWA B JKU3HM 4YEJIOBEKa, MOBBIIICHHE YPOBHS SKOJIOTHYECKOH KYJIBTYPHI,
HETPUATHE IEUCTBUM, TPUHOCIIIUX BPEJl OKPYIKAIOIIEH CPEAE U 310POBBIO JIFOJEH;

npuobpeTeHre 00yJaroIMMUCS ONbITa CAMOTIO3HAHMS, KITFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETECHIINMN), HEOOXOIUMBIX
JUTSL pa3JIMYHBIX BUJIOB JCSTEIHHOCTH.

Ha uzyuyenue YueOHOM Kypca 1o Xxumuu B 8 kitacce oTBoauTcs 34 vaca (1 yac B Heento).



COJAEPXAHUE OBYUYEHUA

8 KVIACC

Paznen 1 BBenenue (2 yaca)
3HAKOMCTBO C IEJISIMU U 337]a9aMH Kypca, ero CTpyKTypoid. OCHOBHBIE (PU3NUECKUE M XUMUUYECKHUE BEJTMUUHEI.
Pazgen 2 . MatemaTudeckue pacuéTbl B Xumuu (7 yacos)

Bonoponnas enununa atoMHoM Macchl. OTHOCUTENIBHASL aTOMHAsl U MOJIEKYJIIpHas Macchl. HaxokaeHrue OTHOCUTENIBHOM MOJIEKYJISIPHOM MaccChl
no ¢opmyne BermecTBa. MaccoBasi OISl XUMUYECKOTO 3JIEMEHTa B CIIO)KHOM BemiecTBe. Pacu€r mMaccoBOil OJIM XMMHUYECKOTO 3JIEMEHTa 10
¢dopmyne BemectBa. HaxoxnaeHue ¢(opMmysbl BeIIEeCTBa MO 3HAYCHUSAM MACCOBBIX J0JeHd 0Opasylommx ero sjieMeHTOB. OO0bEMHas 0
KOMITOHEeHTa ra3oBoii cmecu. [Tonarue 06 00BEMHOI 10Ie KOMITOHEHTA Ta30BOM CMECH M PACUYETHI C MCIIOJIb30BAaHUEM 3TOTO MOHATHA. MaccoBas
JI0JIsI paCTBOPEHHOIO BEILIECTBA. PacTBOpBI, pacTBOpUTENs U PACTBOPEHHOE BellecTBO. [IOHATHE O KOHLIEHTpAaLlMM PAacCTBOPEHHOIO BEIIECTBA.
MaccoBasi 10yl paCTBOPEHHOIO BEHIECTBA M PACUETHI C KCMHOJBb30BAHMEM ATOrO MOHATHSA. MaccoBas nosigs npumeceid. [loHsTne o uyncrom
BELIECTBE U NMpuMecu. MaccoBas 10Ji IpUMecH B 00paslie UCXOAHOro BemecTBa. OCHOBHOE BELIECTBO. Pacuér macchl OCHOBHOI'O BELIECTBA 110
Macce BEIECTBA, COACPKALIETO ONPEIEIEHHYIO JOJIO IPUMECEH.

Pa3znen 3. Maremarudeckne pacuéTbl B XumMuu (7 4acos)

OCHOBHBIE KOJHYECTBEHHBIE XapaKTCPUCTHUKU BCUICCTBA. ITocTostnaas ABOFaI[pO. KomnuectBo BemecTsa. MoJib. MOHﬂpHaﬂ mMmacca. MOJIHpHLIfI
00BEM F33006p33HOF0 BCIIIECTBA. Pacu€Tel ¢ Mcnoab30BaHNEM MMOHATHH «KOJIHYECTBO BCIICCTBA», «KMOJISIPHAsA Macca», ((MOHﬂpHBIﬁ 00BEM ra3oB»,
«IIOCTOSAHHAsA ABOl"aI[pO)).

Pacuérnbie 3amaun. 1. Beryucienne KoaudecTBa BEIISCTBA MO0 M3BECTHOMY YHCIIYy YaCTHIl ATOTO BElIecTBa. 2. BruncieHne Macchl BEmIeCcTBa Mo
M3BECTHOMY KOJIMYECTBY BelllecTBa. 3. BruncieHne konuyecTBa BEIIECTBA [0 U3BECTHOMY 00BbEMY BellecTBa. 4. BoruncieHue yucia 4yacTuil 1o
M3BECTHOM Macce BemiecTBa. 5. OnpeneneHrne OTHOCUTENIbHOM MIIOTHOCTH rasa.

Paznen 4. KosimyecTBeHHbIE XapaKTePUCTUKU XUMUYeCKOro npouecca ( 15 yaco)

Pacuét konnuecTBa BCIICCTBA, MaCChbI UJIU 00BEMa HUCXOJHBIX BCIICCTB U MMPOAYKTOB PCAKIIUH.



Pacuérnble 3amaun. 1. Beluncinenre no XMMUYECKUM YpaBHEHUSIM Macchl, 00bEMa WM KOJIMYECTBA BEILECTBA IO U3BECTHOM Macce, 00bEMY MM
KOJINYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOUIMX B PEAKIMIO BEIIECTB WIM MPOIYKTOB peakiuu. 2. Boruncienune maccel, 00bEMa MpPOIyKTa
peaKIMu, ecIi OJHO M3 pearupyrolMx BeIIeCTB JaHO B M30bITKE. 3. BrrunciaeHue macchbl (KoJMyecTBa BEIIECTBa, 00bEMA) MPOIYKTa PEaKIUH,
€CJIM M3BECTHA Macca UCXOJHOIO BELIECTBA, COACPKALIErO ONPEACIEHHYIO NOJII0 IpuMeceil. 4. Beruucienue macchl (KOJIUYECTBA BELIECTBA,
00bEMa) MPOAYKTa peaKIMM, €CIM M3BECTHAa Macca pacTBOpa M MaccoBas J0Jsl pacTBOpEHHOro BemiectBa. 5. OmpepeneHue MaccoBoil wiu
00BEMHOMN 101 BBIXOJIa MPOJIYKTa OT TEOPETHUECKH BO3MOXKHOTO. 6. Briunciienne Macchl Wik 00bEMa MPaKTUYECKU MOTYYEHHOTO BEILIECTBA 110
U3BECTHON MaccoBoi (00bEMHOM) J10J1e BBIXO/Ia BellecTBa. 7. Brruucienne 00bEMHBIX OTHOILIEHUH ra30B 110 XUMUYECKUM YpaBHEHUSAM. Pacuérsl,
CBA3aHHBIE C KOHLIEHTPALUENH PACTBOPOB, PACTBOPUMOCTBIO BEHIECTB, JIEKTPOIUTUYECKON JUCCOLUALIUEN.

Pa3znen 5. OxkucanTe1bHO-BOCCTAHOBHTEIbHbIE peakun (4 4acoB)

OKHUCITNTEITFHO-BOCCTAHOBUTEIIBHEIC pCaKIuu. Oxucnurellb U BOCCTAHOBUTCJIb, OKHCJICHHC MW BOCCTAHOBJICHHC. CocraBnenue ypaBHeHI/Iﬁ
OKHCIINTEIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ METOOM BJICKTPOHHOI'O OanaHca. Knaccmbnxaum OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKum?I.

MexnpeaMeTHbIe CBA3U

Peanuzamuss MexXnpeaMeTHBIX CBS3€H MPH M3YYeHHH XMMHU B 8 KJacce OCYIIECTBISICTCS Yepe3 MCIOJb30BaHUE Kak
O0IIMX €CTECTBEHHO-HAYYHBIX MTOHATHUH, TaK U MOHITHN, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OOmire ecTecTBEHHO-HAYYHbIE MOHATHA: ABJICHHE (TIpoliecc), HayYHbIH (akT, TUIOTe3a, TEOpHs, 3aKOH, aHaJIN3, CHHTES,
KJIacCU(pUKaIus, IEPUOTNIHOCTD, HAOMIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHE, MOJICTh.

®dusuka: siBICHUS MPUPOIBI, (PU3HUYECKHUE SBICHUS, BEUICCTBO, TENO, (PU3NUECKUE BEIWYHMHBI, SIMHUIBI W3MEPCHUS,
00BbEM, Macca, arperatHble COCTOSIHUE BEIECTBA, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKyJa, CTPOCHHE TIa30B,
KMJIKOCTEH M TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, HIEKTPUUECKHUH 3apsi1, KOJINYECTBO TEIUIOTHI.

buonorus: 6uocdepa, porocunTes, mpoieccbl 0OMEHA BEILIECTB.

['eorpadus: armocdepa, ruapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJE3HBIE HMCKOMAEMbI€, TOIUIMBO, BOIHBIC

pecypchl.
TexHo0THA: TeXHOCPEPA, TPOU3BOACTBO, XUMUICCKHUE TEXHOJIOTHH, ChIPbE, KOHCTPYKITMOHHBIC MaTePHAIIHI.



JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUSI YUYeOHOro Kypca M0 XMUMHHM JOCTUraloTCs B X0/€ OOy4YEeHHs] XMMHUHU B €IMHCTBE
y4eOHOM M BOCHHUTATEIbHOM JAESITENBbHOCTH O0O0pa30BATENbHOM OpraHu3alid B COOTBETCTBUU C TPAJULHUOHHBIMU
POCCHUMCKMMHU COLMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMHM, HPHUHATBIMA B OOIIECTBE NpPaBWJIAMU H
HOPMAaMH TOBEJICHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COLIMATIU3AINHI 00yYarOIIUXCS.

JIM4HOCTHBIE PpE3yJIbTaThl OTPAXAIOT TOTOBHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX
LEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OIBITA JACSITEIIBHOCTU HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMA:

MPOSIBJIECHUE LIEHHOCTHOTO OTHOILIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY M HCTOPHYECKOMY HACIEAUIO,
NOHUMAaHUE 3HAYEHUS XUMUYECKON HAyKU U TEXHOJIOTMH B )KU3HU COBPEMEHHOT'O 00IIECTBA, B pa3BUTUU SKOHOMUKH Poccun
Y CBOETO PETMOHA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUE O COLMAIBHBIX HOpPMAaxX W NpPaBUJIaX MEXIMYHOCTHBIX OTHOUIEHWWA B KOJUIEKTHBE, MPOSBICHUE
KOMMYHUKATUBHOM KYJIbTYpbl B pa3HO0OpPa3HON COBMECTHOM 1€ATENbHOCTH;

CTpEeMJIEHHE K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOLIH B IIpoLiecce yueOHOM 1 BHEYUYEOHOM eI TEbHOCTH;

TOTOBHOCTh OLIEHUBATH CBOE MOBEAECHUE U MOCTYIKHA CBOMX TOBAPUUIEH C IMO3UIIMY HPABCTBEHHBIX U MTPABOBBIX HOPM C
YYETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

3) popMUPOBAHUA HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEaKIMU, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO
pa3BUTH HAYKH M HEOOXOUMBIE JIJIsi TOHUMAaHUS CYIIIHOCTH HAYYHON KapTHUHBI MUPA;

OCO3HAHME LIEHHOCTH HAyYHOTO TMO3HAHUS JJIA Pa3BUTHs KaXKIOTO YeJOBEKa M MPOU3BOAUTENBHBIX CHUJI OOIIECTBA B
LEJIOM, POJM M MeCTa HAyKHM «XHUMHsD» B CHUCTEME HAy4HbIX MPEJICTABICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOIbI,
B3aMMOCBS35IX YEJIOBEKa C IPUPOJHON U TEXHOJIOTHYECKOU CPENOM;



NO3HaBaTelIbHAsE MOTHBALlUA W HMHTEpEC K OOYYEHHIO, TOTOBHOCTb U CIHOCOOHOCTb K CaMOpPa3BUTHIO MU
caM000pa30BaHUIO, K MCCIEI0BATEILCKON JIEITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIICHUS W YPOBHS JajbHEHIIEro
oOyueHus;

4) BoCIUTAHNUSA KYJIbTYPbI 310POBbS:

OCO3HaHUE LIEHHOCTH KH3HU, OTBETCTBEHHOI'O OTHOILIEHUS! K CBOEMY 3/]0POBbIO, YCTAHOBKA Ha 3JI0POBBIM 00pa3 KU3HH,
OCO3HAaHUE TIOCJIEJACTBUH W HENPUATHE BPEIHBIX TMPHUBBIUEK (YMOTPEOJNICHUSI alKOTOJs, HApPKOTHUKOB, KypeHUs),
HEOOXOIMMOCTH COOJIIOJIEHNs TMpaBuil O€30MACHOCTH MHpU OOpallleHHH ¢ XMUMHYECKUMHU BEUIECTBAMU B Y4YEOHBIX U
KU3HEHHBIX CUTYaIHIX;

5) Tpy10BOr0 BOCIIMTAHMSI:

dbopMupOBaHHE IIECHHOCTHOTO OTHOIICHUS K TPYAOBOH JESATEIBHOCTH KAaK €CTECTBEHHOW MOTPEOHOCTH YelIOBEKa M K
MCCJIEI0BATENBCKOM JEATENBHOCTH KaK BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOLIECTBE;

pa3BuTHE HMHTEpeca K mpodeccusiM, CBSI3aHHBIM C XMMHUEH, B TOM 4HCIe K mpodeccusiM HaydHOH chepbl, OCO3HAHHE
BO3MOKHOCTH CaMOpeajn3aluu B 3Toi chepe;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

0CO3HAaHUE HEOOXOAMMOCTH OTHOIIEHUS K IPUPO/JIE KaK HCTOUHUKY KM3HHU Ha 3eMIie, OCHOBE €€ CyIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMUYECKON KYyJIbTYpbl: NPUOOpPETEHHE OMNbITa IUIAHUPOBAHHS TMOCTYNKOB M OLEHKU UX
BO3MO>KHBIX IOCJIEACTBUN AJIsi OKpPY>KaIOIIEN Cpefibl; OCO3HAHUE II100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOsieM U myTen
UX peIICHHs; CTIOCOOHOCTh NMPHUMEHATH 3HAHUS, TOJy4YaeMble MPU WU3YYCHUU XUMUH, JJIS PEIICHHUs 3a/ad, CBSA3aHHBIX C
OKPY’KarOLIEN CPEIOM; aKTUBHOE HENIPUATUE AECHCTBUH, IPUHOCAILINX BPEJ OKPYKAOUIEN CpeJle; OCO3HAHNUE CBOEH POJIM Kak
rpakJlaHiHa U TOTPEeOUTENsI B YCIOBHSIX B3aUMOCBSI3U MPUPOTHON, TEXHOJOTUYECKOW M COLMAIBHOM Cpell; TOTOBHOCTh K
YYacCTHUIO B IPAKTUUECKOH JESATEIbHOCTU YKOJIOTHYECKOM HAIlPaBIEHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yabTaThl 00YYAIOMIMXCS, OCBOMBIINX YUeOHOrO KypcC 10 XUMUHU BKITIOYAIOT:

YCBOCHHE MEXAUCHUIUIMHAPHBIX (MEXIPEAMETHBIX) MOHITUN, OTPAXKAIOIMINX MaTepUaIbHOE EJUHCTBO MHUPa U MPOIECC
NO3HaHMs (BELIECTBO, CBOMCTBO, DJHEPIUs, SBJICHUE, HAyuyHbIM (DaKT, 3aKOHOMEPHOCTb, THMIIOTE3a, 3aKOH, TEOpHUs,
HaOII0/ICHNE, U3MEPEHUE, UCCIIEIOBAHUE, SKCTIEPUMEHT U JIPYTHE);



OBJIaJICHUE YHUBEPCAIbHBIMU y4eOHBIMU JNEUCTBUAMHU (mo3HaBaTeIbHBIMU, KOMMYHHMKAaTHUBHBIMU,
PEryJsiTUBHBIMU ),BAXXHBIMH JIJIs1 TIOBBIIEHUS! 3(D(PEKTUBHOCTH OCBOEHUS COAEpKaHUs y4eOHOro mpeamera, GopMUpOBAHUS
KOMITETEHLIUM, aTaK)Ke MPOEKTHO-UCCIEA0BATEIbCKON IEATETbHOCTH 00YUYalOIIUXCAB Kypce XUMUH;

CHOCOOHOCTH UX HCIIOIB30BaTh B Y4€OHOM, MO3HABATEIBHON U COIIMANIbHOM MPaKTUKE.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

ba3zoBble jornyeckue NeicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMbl JIOTUYECKOTO MBIIIJICHUS] MPU OCBOEHUU 3HAHUMW: PACKPbIBATH CMBICI XUMHUYECKHUX
MOHATUM (BBIAEIATh UX CYIIECTBEHHbIE MPU3HAKU, YCTAHABIMBATh B3aUMOCBSI3b C APYTMMHU TMOHATHSIMU); aHAJIU3UPOBATH,
CpaBHUBaTh, 0000111aTh, BHIOMPATh OCHOBAHMS JIJIs KJIIACCU(PUKALIMUA U CUCTEMATH3AlM XUMUYECKUX BEIIECTB U XUMUYECKUX
peakIuii; ycTaHaBJIUBaTh MPUUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKy 00BEKTAMU U3YUYCHUS; CTPOUTH JIOTHUECKUE PACCYKIICHUS
(MHAYKTUBHBIC, IETyKTUBHBIE, IO aHAJIOTUH ); peIIaraTh KPUTEPUU U BBISIBIIATH OOLIME 3aKOHOMEPHOCTH U MPOTUBOPEYUS B
M3Yy4aeMbIX MPOLECCAX U SIBJICHUSIX; TPOBOAUTH BBIBOJIBI U 3aKJIIOUYEHHUS; YMEHUS IPUMEHSTh B IIPOLIECCE MTO3HAHUS OHSTHUS
(mpeaMeTHbIE W METaNpeIMETHBIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIHM, HCIOJIb3yeMble B XHUMHH, MPEoOpa30BHIBATH
MOJIEIbHBIE TMPEJCTABICHUS — XUMUYECKHM 3HAaK (CMMBOJI JIEMEHTA), XUMHUYecKas (opMysia U ypaBHEHHE XUMHUYECKOU
peakiuu — IpU pElIeHUH YYEeOHBIX 3aJay; C YYETOM OSTHUX MOJCNbHBIX MPEACTABICHUN XapaKTEpU30BaTh H3ydacMbIe
XUMUYECKHUE BEIIECTBA U XUMUYECKUE PEAKIIUH.

Bba3oBblie uccienoBarejbckue AeicTBUSA (METOAbI HAYYHOI0 O3HAHMS BEeIECTB U SIBJICHUI):

YMEHHUsSI IPUMEHSATh METO/Ibl HAYYHOI'O MTO3HAHUS BEILIECTB U SABJICHUN HA YMIUPUYECKOM U TEOPETHUUYECKOM YPOBHSX B
y4eOHOM MO3HABATEIHHON U MPOEKTHO-UCCIIEA0BATENBCKON EATEIIbHOCTH;

YMEHHSI HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B Kauye€CTBE HMHCTPYMEHTA MO3HAHMS M CAMOCTOSITENBHO CTAaBUTh
BOIPOCHI; aHATU3UPOBATh (DAKTHI, BHIABIATh U (OPMYIUPOBATH MPOOJIEMY, ONPENEATh Ledb U 3a/1auyd, COOTBETCTBYIOIIHE
pelIeHnuto MpooJIeMbl; peaiaraTh ONMUCATENbHYIO WIH OOBACHUTEIBHYIO TUIIOTE3Y M OCYIIECTBIISTh €€ MPOBEPKY; YMEHHUS
MPOBOJAUTh H3MEPEHUS] HEOOXOJUMBIX [apaMETPOB, BBIYHCICHUS, MOJCTUPOBAHUE, HAONIOACHUS UM HSKCIEPUMEHTHI



(peanbHBIE M MBICICHHBIE), CAMOCTOSITEIbHO IMPOTHO3UPOBATh PE3YJIbTATHI, (HOPMYIUPOBATH OOOOIIEHUS W BBIBOJBI I10
pe3yibTaTaM MpPOBEJICHHOTO OMbITa, UCCIIEI0BAHUS, COCTABIATh OTUET O MPOJIeNIaHHOM paboTe;
Pa6ora ¢ unpopmanmeii:

YMEHUSI OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX WHGOpMAIUKU (HAYYHO-TIOMYJISIPHAS JINTEpaTypa XUMHUYECKOTO
coJlep KaHMsl, CIPaBOYHBIE MMocoOusi, pecypcbl MHTepHeTa); aHamu3upoBaTh WHGOPMAIMIO U KPUTHUYECKHA OIICHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTh, OTOUPATh U WHTEPIPETUPOBATH MH(MOPMALINIO, 3HAYUMYIO JJISI PEIICHUsT YueOHOM
3a/1aud; yYMEHUS TPUMEHSTHh pa3JIMuHble METOJAbl U (OPMYJIHMPOBATH 3alpPOChl MPU TOUCKE W OTOOpe HH(OpMaINH,
HEOOXOMMMOW Ui BBIMOJTHEHUS YYEOHBIX 3a/ad; HMCIOJIb30BaTh WH()OPMAIMOHHO KOMMYHUKATHBHBIC TEXHOJOTHH U
pa3UYHbIC MOMCKOBBIE CUCTEMBI; CAMOCTOSATEIHLHO BHIOMPATh ONTHUMANIbHYI0 opMy MpencTaBieHus nHpopManuu (CXeMsbl,
rpaduky, AUarpaMmbl, TaOJIMIIBI, PUCYHKH U JIpyTHe (HOPMBbI); YMEHUS UCIIOIb30BaTh HAy4YHBIN S3BIK B Ka4€CTBE CPEJCTBA
paboThl C XUMUUYECKON HH(pOpMaIueld; TPUMEHITh MEXNPeIMETHbIC ((PU3NYECKUE U MAaTEMATUYECKUE) 3HAKU U CHUMBOJIBI,
dbopmyrbl, abOpeBUATYpbl, HOMEHKJIATypy, HCIOJb30BaTh W MPEe0Opa3OBBIBATH 3HAKOBO-CHUMBOJWYECKUE CPEICTBA
HaIJISIAHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

1) ymenust oOmieHust (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

MPEICTABIIATH MOJYYEHHBIE PE3YIbTAThl TTO3HABATEIHLHOM NIEATETFHOCTH B YCTHBIX M MUCHbMEHHBIX TEKCTaX; MyOIMIHO
BBICTYTIATh C NMPE3EHTALIMEN PE3yIbTATOB BBHIMOIHEHUS XMMUYECKOTO KCIIEPUMEHTA (MCCIIE0BATENbCKOM J1a00paTOPHON MU
MPaKTUYECKON paboThl, y4€OHOTO IIPOEKTA); B XOJIe Juajora u (Win) TUCKYCCUU 3a/1aBaTh BOMPOCHI IO 00CYKIaeMol TeMe U
BBICKA3bIBATh UACH, (GOPMYIUPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIILHO BBIOTHEHUS MPEITIOKEHHOM 3a/1auu.

2) ymeHusl yaeOHOTO COTPYAHNYECTBA (TPYIOBas KOMMYHHUKAITH):

y4acTBOBaTh B IPYMIOBHIX (hopMax paboThl: IJIAHUPOBATH OPTraHU3AIMI0 COBMECTHON PabOThI, OMPEESATh CBOIO POJb,
pacmpenensaTh 3aJadyd MEXKAY UWICHAMH TPYIIbL, BBITIOJHATH CBOIO 4YacTh PabOThI, KOOPJAWHUPOBATH CBOU JACHCTBUS C
JNEUCTBUSIMU JIPYTUX UICHOB KOMAaHJbl, ONPEACNSITh KPUTEPUM IO OIICHKE KauyecTBa BBIIIOTHEHHOM pabOThI, peliaTh



BO3HUKAIOIKME NMPOoOJIeMbl Ha OCHOBE ydeTa OOIIMX HMHTEPECOB U COIJIACOBAHMS IMO3ULUH, y4yacTBOBaTb B OOCYKIECHHH,
0OMeHE MHEHUSIMHU, «MO3TOBOM ILITypMe» U APYrux (popmax B3auMOEHCTBUS.

PeryasiTuBHbIE YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA

OBnazeHne YHHBEPCAIBHBIMUA YYEOHBIMU PETYJISTUBHBIMU JEHCTBUSIMH BKIIOYAaE€T Pa3BUTHE CaMOOPTaHU3AIINH,
CaMOKOHTPOJISl, CAMOKOPPEKLIUH, B TOM UYHUCJIE:

yMEHUS peniaTh yueOHbIe U UCCIIEI0BATEIbCKHUE 3a]a4H: CAMOCTOATENbHO BEIOMPATh CIIOCO0 peleHus: y4eOHOM 3a1auun
(cpaBHMBaTh HECKOJIbKO BapUAHTOB PEIICHMS, BHIOMPATh HAaMOOJee MOAXOIANINI ¢ YYETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEPUEB), TNIAHUPOBATh CBOIO PabOTy MPH pelIeHUH Y4eOHOM WM MCCIe0BaTeNbCKOM 3aJaul; Ha OCHOBE MOJTYYEHHbIX
pe3yabTaToB (POPMYIHPOBATH OOOOIIEHHS M BBIBOJIbI, MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLECCOB; aHAJIU3UPOBATH
pe3yJIbTaThl: COOTHOCUTHh CBOW JIEUCTBUS C IUIAHUPYEMBIMU PE3YJbTATAMH, OCYIIECTBIATH CAMOKOHTPOJIb AECSATEIbHOCTH;
KOPPEKTUPOBATH CBOIO JIEATEIIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

ITPEAMETHBIE PE3YJIBTATBI

[TpenMeTHBIE pe3yabTaThl OCBOECHUS IMPOrpaMMbl Y4eOHOro Kypca I0 XMMHUHU UMEIOT O0IIee CoJepKaTelbHOE SApPO C
IPEIMETHBIMU PE3yJIbTaTaMU 0a30BOr0 YpOBHS, COIVIACOBAHbl MEXKIY COOOM, YTO MO3BOJIIET PEAIM30BBIBATh YINIyOJIEHHOE
U3YYEHHUE KAK B paMKaxX OTIEIbHBIX KJIACCOB, TaK U B paMKaxX peaju3aliyi UHANBUAYAJIBHBIX 00pa30BaTEIbHBIX TPACKTOPHIA,
B TOM 4YMCJI€ UCIOJIB3Ysl CETeBOE B3auMOJeicTBue opranu3auuu. [1o 3aBeprieHnn peanusanyu NporpaMMbl yIriryOJIeHHOTO
YpOBHs 00y4aroIuecss CMOTyT JIeTallbHEE OCBOUTH MaTepHall, OBJIAJETh PACIIMPEHHBIM KPYTOM IOHATUN U METOJIOB, pelIaTh
3aa4M 00J1ee BBICOKOTO YPOBHSI CIIOKHOCTH.

[TpenMeTHbIe pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYYaAIOIIMMUCS HAy4YHBIX 3HAHHUM, YMEHHH U CIOCOOOB JEHCTBUIA,
cnenupUUecKux i NMpeAMETHON 00jacTu «XUMUS»; OCHOBbI HAYYHOI'O MBIIUIEHUS; BUIBI IE€ATEIBLHOCTH MO MOJIYUYCHHUIO
HOBOI'O 3HaHHUS, €r0 MHTEPHpETaly, IPeoOpa30BaHUI0 U NPUMEHEHUIO B PAa3IMUHBIX YUYEOHBIX U peajbHBIX JKU3HEHHBIX
YCIIOBUSIX; 00€CIEUNBAIOT BO3MOKHOCTh YCIIEIIHOTO O0yUY€HHs Ha CIEAYIOLEM YPOBHE 00pa30BaHUs.



K xoniy oOyuenus ¢ 8 knacce y obyuaromerocs OyayT copMupoBaHbl CIEAYIOIINE MPEIMETHBIE Pe3yIbTaThl U3yUYCHUS
VYyebHoro Kypca no XMMHUH :

3HAKOMCTBO C IEJISIMH U 33/1a4aMU Kypca, €r0 CTPYKTYPOH.

OcHOBHBIE (PU3NYECKHUE U XUMUICCKUE BETUINHBI.

OTHOcHTEeNbHAS AaTOMHAS U MOJICKYJIIpHAS MaCChl

MaccoBast 10J11 XUMUYIECKOTO DJIEMEHTA B CJIO)KHOM BEIIIECTBE

MaccoBas 70J11 XUMUYECKOTO DJIEMEHTA B CIIO)KHOM BEIIIECTBE

OObEMHAS 10151 KOMIIOHEHTA Ta30BOM CMECH

MaccoBasi 7107151 BEIIIeCTBa B paCTBOPE.

MaccoBast 107151 BeIlecTBa B pacTBOPE.

MaccoBas 10Ji1 npumecei.

OCHOBHBIEC KOJIMYECTBEHHBIE XapaKTEPUCTUKH BEIIIECTBA.

Brrunciienne koqu4yecTBa BENIECTBA MO U3BECTHOMY YMCITY YACTHUIl ATOTO BEIIECTBA.

Berauciienre Macchl BEIeCTBa M0 M3BECTHOMY KOJIMUECTBY BEIIECTBA.

BrluncneHnue koJiMuecTBa BEIIeCTBA MO0 U3BECTHOMY O0BEMY BEIIIECTBA.

Brruncnenune uynciia 4acTull o n3BECTHOW Macce BEIECTBA.

OmnpeneneHne OTHOCUTEIHLHOM MIIOTHOCTH Ta3a.

Berauciienre Macchl IPOyKTa PEaKIIMU 10 H3BECTHON Macce UCXOHOTO BEIICCTRA.

Brerauciienre Macchl POyKTa PEAKIIMU 10 H3BECTHOMY KOJIMYECTBY UCXOHOTO BEIICCTRA.

Beramncienne 00b€Ma 0JJHOTO U3 PEarupyroninx BEIeCTB M0 33JaHHON Macce MPOyKTa PEeaKIiu.
Brrunciienne no ypaBHEHHIO XMMHUYECKOW peakiuu (€CIu OJTHO M3 Pearupyronifux BEemecTB JaHO B U30BITKE).
Berauciienne 1mo ypaBHEHHIO XHMHUYECKOW peaKIiK (€CIU OJTHO M3 PearupyroIruX BEIMIeCTB JaHO B U30BITKE).
Beraucienrne Macchl IPOyKTa PEAKIIMU M0 H3BECTHON Macce MCXOHOTO BEIIECTBA, COECPIKAIIETO MPUMECH.
Brramnciienre Macchl IpoyKTa PEakiiuy M0 W3BECTHON Macce MCXOHOTO BEIIECTBA, COJEPIKAIIETO MPUMECH.
Brrumncienne maccol (KOJMYECTBA BEIIECTBA, 00bEMA) MPOAYKTa PEAKIIMHU, €CIIM U3BECTHA Macca pacTBOpPa U MaccoBasi J0Jis
PacTBOPEHHOTO BEIIECTBA.



OmnpeneneHue MaccoBOM WM 0OBEMHOM J0JIM BBIXOAA MPOIYKTA OT TEOPETUIECCKHA BO3MOMKHOTO.
Berauciienre Macchl Wik 00bEMa MPaKTUYECKU TTOJYYSHHOT'O BEIIIeCTBA 110 U3BECTHOM MacCOBOM.
Beruucienrne 00bEMHBIX OTHOIICHHH Ta30B M0 XUMHUYECKUM YPaBHCHUSM.

Pacuérel, cBSI3aHHBIC ¢ KOHIICHTpAIMEH PAaCTBOPOB, PACTBOPUMOCTBIO BEIIECTB.

Pacuérel, cBSI3aHHBIC ¢ KOHIICHTpAIlMEl PacTBOPOB, PACTBOPUMOCTHIO BEIECTB

Pemenne KoMOMHUPOBAHHBIX 3a]1a4.

Pemenne koMOMHUPOBAHHBIX 3a71a4.

OKHUCITUTEIHPHO-BOCCTAHOBUTEIBHBIC PEAKITHH.

CocrapiieHHE ypaBHEHUH OKUCIUTEIIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIMK METO0M 3JIEKTPOHHOTO OajiaHca.
CocraBieHue YpaBHCHHI OKHCIIUTEILHO-BOCCT. PEaKITUi

Htorosoe 3ansTue (1 gac)

YPpOK U3y4eHUs HOBBIX 3HAaHUMN YUH3
VYpok 3akperieHust 3HaHH v33
KoMmOuHMpOBaHHBIN YPOK KY
Yok 0000IIIeHHS ¥ CHCTEMAaTH3aIK 3HAHUIA YOUC3
YPpOK KOHTpOJIA YK
CaMOKOHTPOJIb CK
BHemHui KOHTPOJIb BK
3anucu B TETPajsix 3T




NuauBuayanbHbIA OMPOC

%03(0)

OpOHTANBHBIN OIIPOC

DO




IHOYPOYHOE IIJTAHUPOBAHHUE

8 KIIACC
KoandyecTBO 9acoB Bun Tumn,
Harta uzy4enus DJIeKTPOHHbIE " dbopm
K nudpoBbIe 0 a
Nen/m | Tema ypoka oHTpo [MpakTnyeck op bop
Bcero JbHBIE o0pa3oBaTe/ibHbI | MBI ypoka
ne padoThl MnaH dakr KOHT
padoThbI e pecypchl
poJist
3HaKOMCTBO C UENaMu U Bubnunoteka LLOK CK YUH3
02.09.2 ” "
1 3aflayamm  Kypca, ero 1 https://m.edsoo.ru B y
CTPYKTYpOW. 024 /ff0d2a6c
OcHOBHble duU3MUecKme U 09.09.202 Bubnunoteka LLOK CK YUH3
) XMMUYECKME BeNYMHDI. 1 4 https://m.edsoo.ru BK Ky
/ff0d2a6¢
OTHOCUTENbHAA aTOMHasA U 16.09.202 Bubnunoteka LLOK CK YUH3
3 MOIEKYNAPHAA MacChl 1 4 https://m.edsoo.ru BK KY
/ff0d2d50
MaccoBsas Jilo)l:! 23.09.202 Bubnnoteka LLOK CK YHH3
4 XMMUYECKOTO 3/1eMeHTa B 1 4 https://m.edsoo.ru BK KY
CNOXXHOM BelllecTBe /ff0d2d50
MaccoBsas Jilo)yl:! 30.09.202 Bubnnoteka LLOK CK YHH3
5 XMMMWYECKOTO 3N1emMeHTa B 1 4 https://m.edsoo.ru BK Ky
CNOXKHOM BelllecTBe /ff0d2a6c¢
6 O6béMmHan Aons 1 14.10.202 Bubnunoteka LLOK CK YWH3
KOMMOHEHTa rasosoi 4, https://m.edsoo.ru BK Ky




cmecu /ff0d2d50
MaccoBas [01a BewecTsa 21.10.202 Bubnnoreka LLOK CK YHH3
7 B pacTsope. 4 https://m.edsoo.ru BK KY
/ff0d2a6¢
MaccoBas [0/1a BewecTsa 28.10.202 Bubnnoreka LIOK CK YHWH3
8 B pacTBoOpe. 4 https://m.edsoo.ru BK KY
/ff0d2a6¢
Maccosas Jilo)l:! Bubnnoteka LLOK CK YHH3
9 npumecei. 11.11.20 https://m.edsoo.ru BK KY
24 /ff0d2d50
OCHOBHble 25.11.202 EuE LIOK CK YWH3
nbnmoTeka
KOJINYECTBEHHbIE 4 BK KY
10 ADAKTEOUCTHY https://m.edsoo.ru
PaxTep /ff0d2d50
BellecTsa.
BbluMcieHne KonuuecTsa 02.12.202 CK YUH3
bubnnoteka LLOK BK KY
BEeLLeCTBa NO WU3BECTHOMY 4
11 uncn yacTuy,  3TOro e
Y Jff0d2a6c
BeLlLecTsa.
BbluncneHune Maccbl 09.12.202 Bubnunoteka LLOK CK YUH3
12 BellecTsa no W3BeCTHOMY 4 https://m.edsoo.ru BK KY
KOJINYeCcTBYy BELLECTBA. /ff0d2d50
BbluMcneHne KoamMyecTsa 16.12.202 Bubnnoreka LLOK CK YHH3
13 BelecTsa No M3BECTHOMY 4 https://m.edsoo.ru BK KY

06bEMmy BellecTsa.

/ff0d2a6¢




BblumcneHme yncna yactuy, 23.12.202 Bubnnoreka LLOK CK YHH3
14 no  WM3BECTHOM  macce 4, https://m.edsoo.ru BK Ky
BeLLecTBa. /ff0d2a6¢
OnpeaeneHue 13.01.202 Bubnunoteka LLOK CK YHUH3
15 OTHOCUTENbHOM NNOTHOCTK 4, https://m.edsoo.ru BK Ky
rasa. /ff0d2d50
BbluncneHune Maccbl 20.01.202 £ LIOK CK YUH3
nbamoTeka
npoAyKTa peakuuMm no 5 BK KY
16 M3BECTHOM macce e —
/ff0d2d50
NCXOAHOTO BELLEeCTBa.
BbluncneHune maccobl 27.01.202 CK YHWH3
Bubnmoteka LLOK BK KY
NpoAyKTa peakuuu no 5
17 M3BECTHOMY KOJIMYECTB e
y y /ff0d2a6¢
NCXOAHOTO BELLecTBa.
BbluncieHune o6béma 03.02.202 CK YUH3
Bubnnoteka LLOK BK KY
OAHOr0 M3 pearvpyloLLmx 5
18 BelecT8 MO  3ajaHHOM e
/ff0d2d50
Macce NpoayKTa peakuuu.
BbluncneHue no 10.02.202 CK YHH3
YPaBHEHUIO  XMMUYECKOW 5 Bubnmoteka LLOK BK KY
19 peakuuu (ecnnm ogHo u3 https://m.edsoo.ru
pearvpytoumx BELLECTB /ff0d2a6¢
OaHOo B M36bITKe).
20 BbluncneHne no 24.02.202 Bubnnoreka LLOK CK YHUH3
YPaBHEHUIO  XMMMUYECKOM 5 https://m.edsoo.ru BK KY




peakuuu (ecnn ogHo u3
pearnpytoLmx BellecTs
[aHO B U3bbITKe).

/ff0d2a6¢

BbluncaeHne maccoi 03.03.202 CK YHUH3

NPOAyKTa peakuum no 5 Bubnunoteka LLOK BK KY
21 M3BECTHOM Macce https://m.edsoo.ru

NCXOHOTrO BellecTBa, /ff0d2d50

cogeprKallero npumecu.

BbluncieHne maccel 10.03.202 CK YUH3

NPOAYKTa peakuum no 5 bubnnoteka LLOK BK KY
22 N3BECTHOM Macce https://m.edsoo.ru

NUCXOAHOTO BELLLEeCTBa, /ff0d2d50

cogeprKallero npumecu.

BblunciieHne maccel 17.03.202 CK YHWH3

(konmyectsa BewecTsa, 5 BK KY

0b6bEMa) NpoayKTa Bubnunoteka LLOK
23 peakuun, ecim n3BecTHa https://m.edsoo.ru

mMmacca pacTsopa u /ff0d2a6c

MaccoBas 40N

PacTBOPEHHOrO BeLLLeCTBa.

OnpeaeneHne Maccosoit 24.03.202 CK YHUH3

M obbéMHoW  gonu 5 Bubnnoteka LOK BK Ky
24 BbIXO4a  NpoayKTa  oOT https://m.edsoo.ru

TEOPETUYECKM /ff0d2d50

BO3MOXHOTO.
25 BblumMcneHmne maccbl Uau 24.03.202 Bubnnoteka LLOK CK YHH3




06bEMA NPaKTUYECKM 5 https://m.ed BK Ky
ps://m.edsoo.ru
Mo/y4eHHOro BeLecTsa no H0d2a6
/ abc
N3BECTHOM MaCcCOBOMW.
BbluncieHne 06bEMHbIX 14.04.202 Bubnunoteka LLOK CK YHUH3
26 OTHOLIEHWI ra3os no 5 https://m.edsoo.ru BK Ky
XMMUYECKUM YPaBHEHMAM. / abc
ffod2a6
PacuéTbl, cBA3aHHbIE C 21.04.202 CK YHH3
KOHLEeHTpaumel 5 Bubnnoteka LLOK BK KY
27 pacTBoOpOB., https://m.edsoo.ru
PacTBOPUMOCTbIO /
ff0d2d50
BELLECTB.
PacuéTbl, cBA3aHHbIE C 28.04.202 CK YHH3
KOHLEHTpaLMe c Bubnnoteka LLOK BK KY
)8 0acTBOPOB https://m.edsoo.ru
’ /ff0d2d50
PacTBOPUMOCTbIO BELLECTB
PelweHne 28.04.202 Bubnnoreka LLOK CK YHH3
29 KOMBMHMPOBAHHbIX 3a4au. 5 https://m.edsoo.ru BK KY
/ff0d2a6¢
PeweHune 05.05.20 Bubnnoteka LLOK CK YUH3
30 KOMBUHMPOBaHHbIX 3a4au. 25 https://m.edsoo.ru BK KY
/ff0d2d50
OKuUcAnTeNbHO- 05.05.202 Bubnnoteka LLOK CK YHH3
31 BOCCTAaHOBUTE/IbHblE 5 https://m.edsoo.ru BK KY
peakuuu. /ff0d2a6c
32 CocTaBneHune ypaBHeHUM! 12.05.202 Bubnunoteka LLOK CK YWH3




OKUCAUTENIbHO- 5 BK KY
BOCCTaHOBUTE/NbHbIX https://m.edsoo.ru
peakLmnin MeToaom /ff0d2a6¢
3NeKTpoHHoro 6anaHca.
CoctaBneHve ypaBHEHUN 12.05.202 Bubnnoteka LLOK CK YUH3
33 OKUCANTENbHO-BOCCT. 1 5 https://m.edsoo.ru BK Ky
peakLumn /ff0d2d50
WUTtoroeoe 3aHATHe (1 yac) 19.05.202 Bubnunoteka LIOK CK YUH3
34 1 5 https://m.edsoo.ru BK KY
/ff0d2d50
OBLIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME










YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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