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IInanupyemMble pe3yJbTaThl 0OCBOEHHS Y4eOHOI0 NMpeaMeTa

JINYHOCTHBIE Pe3YJIbTAThI
JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHHUS MPOTPAMMBbI OCHOBHOTO OOIIEr0 00pa3oBaHHs JOCTH-
raroTcs B XoJie 00y4eHUsl XMMHUU B €IMHCTBE YUYEOHON U BOCIIUTATEIbHOMN JESITETbHOCTA B COOTBET-

CTBUM C TPAJULMOHHBIMU POCCHUHUCKUMH COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMH 1I€HHO-

CTSIMH, IPUHATHIMU B OOLIECTBE MpaBUJIAMU U HOPMaMU IMOBEACHUS U CIOCOOCTBYIOT Ipolieccam

CaMOIIO3HAHUS, CAMOPA3BUTHUSI U COLMAIU3AIUKN 00yJarommxcs. JINUHOCTHBIE pe3yibTaThl OTpa-

JKAIOT TOTOBHOCTh 00YYalOIIUXCsl PYKOBOJACTBOBATHCSA CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPHEH-

TalUi U paclIMPEHUE ONbITA JAESITEIbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) naTpuMoTHYECKOro BOCHUTAHHUS. [ICHHOCTHOIO OTHOIICHUS K OTEYECTBCHHOMY KYJIbTYPHOMY,

HCTOPUYECKOMY U HAYyYHOMY HACJIEIMIO, IOHUMAaHUS 3HAUEHUS XMMUYECKOW HAyKH B JKU3HM CO-

BPEMEHHOI'0 O0IIeCTBa, CIIOCOOHOCTH BJa/IEeTh JIOCTOBEPHOU MHGpOpMaIUeil 0 MeperoBbIX TOCTU-

JKEHUSAX U OTKPBITUSIX MUPOBOM M OTE€UECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTU B HayYHBIX 3HAHU-

X 00 ycTpoHCTBE MUpa U OOIIECTBA;

2) IpaIaHCKOr0 BOCIHTAHMS: NPEACTABICHUS O COIMAIBHBIX HOpPMAax W IMpaBHIAX MEXKIINY-

HOCTHBIX OTHOIICHHH B KOJUIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3-

HOM, y4eOHO-MCCIIeI0BATEIbCKON, TBOPYECKON U JAPYTUX BUAAX NEATEILHOCTH, TOTOBHOCTU K pas-

HOOOpPa3HON COBMECTHOM JESATENILHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, MTO3HABATENbHBIX 3a/1a4, BBI-

MIOJIHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUM Y4EOHBIX IIPOEKTOB, CTPEMIJIEHHS K B3aWMOIIO-

HUMaHUIO ¥ B3aMMOIIOMOIIIY B MIPOIIECCE ITOM y4eOHO e TeNbHOCTH, TOTOBHOCTH OIICHUBATH CBOE

MOBEJICHUE M MOCTYIKA CBOMX TOBAPHUIIECH C MO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C yUYETOM

OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSL:

— MHUPOBO33PEHYECKHUE MPECTABICHUS O BEILIECTBE U XMMHUUYECKON peakluy, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIFOIINE OCHOBY JJISi IOHUMAHUS CYIIHOCTU
HAy4YHOM KapTHHBI MUpA, MPEACTABIECHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MIPUPOJIBI,
B3aUMOCBS35X YeJIOBEKa C MPUPOJIHOM CpPeloi, O POJIM XUMHUHU B MO3HAHUH 3THUX 3aKOHOMEPHO-
CTEH;

— TI03HaBaTeJIbHbIE MOTHBBI, HAIIPABJIEHHbIE HAa MOJyYE€HUE HOBBIX 3HAHWM MO XMMHH, HEOOXO-
JUMBbIE JI1s1 00BCHEHUSI HaOII0aeMbIX MPOIIECCOB U SBJIEHUI, TO3HABATEIbHOM, HHpOpMAaIH-
OHHOW W YUTATEIhCKOM KYJIbTYpPHI, B TOM UYHCJI€ HABBIKOB CAMOCTOATEIHHOU pabOTHI ¢ y4ed-
HBIMHU TEKCTaMH, CIIPABOYHOU JIMTEPATYPOH, TOCTYIMHBIMA TEXHUUECKUMU CPEACTBAMU UHPOP-
MallMOHHBIX TEXHOJIOTHI;

— HHTepec K 00y4eHHUIO U MO3HAHUIO, TI0003HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K CaM000-
pa30BaHUIO, TPOEKTHOW U HCCIEIOBATEIbCKON JESITEIBHOCTA, K OCO3HAaHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHHS B AajbHEHIIEM;

4) opMupoOBaHUS KYJbTYPHI 310POBbSI: OCO3HAHUE [ICHHOCTH YKH3HH, OTBETCTBEHHOTO OTHOIIIE-

HUSL K CBOEMY 3JI0pPOBbIO, YCTAaHOBKM Ha 3JI0POBBbIM 00pa3 >KM3HM, OCO3HAHWE TOCIEACTBUUA U

HENpUSITHE BPEAHBIX MPUBbIUEK (YHIOTPEOIeHHs aJIKOrojisi, HAPKOTUKOB, KypEHHUs), HEOOXOAUMOCTH

coOuro/IeHHsI TpaBuJl 0€30MacCHOCTH MpU OOpallleHMH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U pe-

aITbHOM KU3HH;

5) Tpy10BOr0 BOCIMTAHMS: HHTEPEC K MPAKTUUCCKOMY HU3YUCHUIO MPOPECCUil U TpyAa pas3iinyHO-

ro poja, yBaXXeHHe K TPyJy U pe3ysbTaTaM TPYJIOBOH JIE€ATEIbHOCTH, B TOM YHCII€ Ha OCHOBE IpHU-

MEHEHUS MPEJAMETHBIX 3HAHUH M0 XMMHH, OCO3HAHHBIM BBHIOOP WHIAMBUAYAIBHON TPACKTOPUU MPO-

JIOJDKEHUSI 00pa30BaHus ¢ YYETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEH-

HBIX UHTEPECOB M MOTPEOHOCTEH, yCHemHoH NpodhecCHOHAIbHON AEATEIbHOCTH U Pa3BUTHUSL HEOO-

XOJUMBIX YMEHUH, TOTOBHOCTh a/IaliITUPOBATHCS B IPO(ECCUOHATIBLHON Cpefie;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

— DKOJIOTMYECKH I1eJeco00pa3Hoe OTHOIICHUE K MPUPOJE KaK MCTOYHHMKY XKH3HH Ha 3emJe, Oc-
HOBE €€ CyIleCTBOBaHUs, TIOHUMaHNE [IEHHOCTU 3J0POBOT0 U 0Ee30MacHOro odpasa KU3HH, OT-
BETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUUYECKOMY 3/J0POBBIO, OCO3HA-




HUE IIEHHOCTH COOJIIOJCHHS TpaBUJI O€30MacHOrO TOBEACHHS NPH paboTe C BEIIECCTBAMH, a
TaK)X€ B CUTYalUsIX, yTPOKAIOIIMNX 3/I0POBBIO U )KU3HU JIIOJICH;
CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMHH, JUJIS PEIICHUs 3aiad,
CBSI3aHHBIX C OKPYXKAOUIEH NPUPOJHOM CpPENOM, I NMOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJBTYPbI, OCO3HAHUS TJI00aJTLHOTO XapaKTepa dKOJOTHUSCKUX MPOOIeM U MyTel MX peleHus
MOCPEJICTBOM METOJI0B XUMHUHU, SKOJIOTUUECKOTO MBIIIJICHUS, yMEHUSI PyKOBOJACTBOBATLCSA UM B
MMO3HABATEJIbHOW, KOMMYHHUKATHBHOMN M COLIMAILHON TIPAKTHKE.

MeTanpeIMeTHbIE Pe3VJIbTAThI

B cocraBe MeTanpenMeTHBIX PE3yIbTATOB BBIICISAIOT 3HAYMMBIE JIJIs1 (POPMHUPOBAHUS MUPO-

BO33peHUs OOIICHAYYHBIC MOHATHA (3aKOH, TEOpHUs, MPUHIIMII, TUTIOTE3a, (pakT, cucrema, mpoliecc,
9KCIIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHbIX YUEOHBIX MpeaMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHUHM M3 3TUX MPEAMETOB (POPMUPOBATH NPEACTABICHUE O LEIOCTHON
HAy4YHOUM KapTHHE MUPA, U YHUBEpCaIbHbIC YUeOHbIE AeCTBUA (I03HABAaTEIbHbIE, KOMMYHUKATUB-
HbI€, PETYJSATHBHBIC), KOTOpPBIE 00ecneunBaoT (OpMUPOBaHUE TOTOBHOCTU K CaMOCTOSITEIBHOMY
TUTAHUPOBAHHIO M OCYIIECTBICHUIO YYEOHOU e TEIbHOCTH.

Ilo3naBaTenbHBIE YHHBepcaJIbHbIe YUeOHbIe NeliCTBUSA

Ba3zoBble Jloruyeckue aeiicTBUs:
YMEHHS UCTOJIb30BaTh MPUEMBI IOTUYECKOTO MBIIUICHUS! TPU OCBOCHUM 3HAHMIA: pACKPBIBAThH
CMBICII XUMUYECKUX MOHITUM (BBIIEIATh UX XapaKTEPHbIE MPU3HAKU, YCTAaHABIMBATh B3aUMO-
CBSI3b C APYTUMHU MOHATUSMU), UCIIOJIb30BATh MOHATUS U1 OOBSICHEHUS OTAETIBHBIX (PAKTOB U
ABJICHUH, BIOMPATh OCHOBAHMSI U KPUTEPHUH JUISI KJIACCU(PUKALUU XUMUYECKUX BEIIECTB U XU-
MUYECKHX pPEeaKlii, yCTAaHABIMBATh NPUYUHHO-CIECICTBEHHBIC CBSI3U MEXKIY OOBEKTaMH H3Y-
YEHUsI, CTPOUTh JIOTUYECKHE PACCYKJIEHUS (MHIYKTUBHbBIC, JEAYKTUBHbIE, IO aHAJIIOTUH), Jie-
JaTh BBIBOJBI U 3aKIIOUYCHHUS;
yMEHHE MPUMEHATh B MpoIlecce MO3HAHUA MOHATHS (IpeIMETHBIE U METanpeaIMETHbBIE), CHM-
BOJINYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJb3YEMbIE B XUMUH, IPEOOPA30BbIBATh LIMPOKO MIPUMeE-
HSIEMbIE B XUMHUH MOJIEJIbHBIE MPEICTaBICHUS — XMMUYECKHM 3HAK (CUMBOJ 3JIEMEHTA), XUMHU-
yeckas (opMyJia U ypaBHEHHE XUMUYECKOM peakluy — IpU pellieHu! yueOHO-TI03HaBaTEIbHBIX
3a/1a4, ¢ y4€TOM 3THUX MOJCIBHBIX MPEACTABICHUN BBIABIATh U XapaKTEPU30BATh CYIECTBEH-
HbI€ MIPU3HAKH U3Y4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKLIUH, BbISIB-
JSATh 00IME 3aKOHOMEPHOCTH, IPUYMHHO-CIIEICTBEHHBIE CBSI3U U NMPOTUBOPEUUS B U3y4aeMbIX
npolueccax U sIBJICHUSIX.

ba3oBble uccienoBaTe/bCKUe 1eHCTBHA!
YMEHHE UCIOJIb30BaTh IOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHNUS, 4 TAKXKE B
KayecTBE OCHOBBI JJi1 (POPMUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CyXICHUN;
nproOpeTeHue OIbITa MO IJIAHUPOBAHUIO, OPTaHU3AMK U MPOBEICHUIO YUYEHHUUECKUX JKCIIe-
PUMEHTOB, YMEHHE Ha0II01aTh 3a XOJIOM IPOLecca, CaMOCTOSITENIbHO MTPOrHO3UPOBATh €ro pe-
3ynbTaT, GOPMYIHPOBaTh OOOOIIEHUST U BBIBOJBI 10 Pe3yjbTaTaM MPOBEIEHHOIO OIbITA, UC-
CJIEIOBaHMsI, COCTABIIATh OTUET O MPOJIEJIaHHOM paboTe.

Padora ¢ undopmanueii:
yYMEHHUE BBIOMpaTh, aHAJIM3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALMIO PA3IMYHBIX BUIOB U
dbopM mpencTaBiIeHMs, MOIYyYaeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISipHAsl INTEPATypa
XHUMHUYECKOTO COJIep KaHusl, CIIpaBOYHbIE 1M0coOus, pecypchl MHTepHeTa), KpUTHUECKH OLICHH-
BaTh IPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HH(OPMAILIHUIO;
yMEHHE MPUMEHSTh pa3IMYHble METO/bI U 3aMpPOChl MPU MOUCKE U 0TOOpe MH(OPMALIUK U CO-
OTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX ISl BHITIOJHEHUS YUE€OHBIX U NMO3HABATEIbHBIX 3a/1a4
onpeAeNéHHOr0 THUMa, MPUOOPETEeHHE OIbITa B 00JacTU HCMOIb30BaHUS WH(GOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYJIbTYpOW AKTHMBHOTO HCIIOJIB30BAHMS pa3INy-
HBIX MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBHIOMpATh ONTUMAJIbHYIO (OpMY MNpEICTaBICHUS
uHGOpPMALMK U WLIIOCTPUPOBATH pPEIIaeMble 33Ja4l HECIOKHBIMU CXEMaMHM, JuarpaMMaMu,
npyruMu (popmamu rpa@uKku U UX KOMOUMHAITUSIMU;



— yYMEHHE UCTOJb30BaTh U AaHAIM3UPOBATH B MpOIecce YUeOHON M MCCIIe0BATENLCKON JIeATENb-
HOCTH WH(GOPMAIIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SMCTBa U TPAHCIOPTa Ha
COCTOSIHME OKPY KaroLeH TPUPOJHON Cpebl.

KoMMmyHHKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS:

— yYMEHHS 33JaBaTh BOIPOCHI (B X0JI¢ IMajora U JUCKYCCHH) MO CYMIECTBY 00CYKIaeMOM TEMBI,
(bopMyIIMpOBaTh CBOM MPEAJIOKEHUS OTHOCUTENIBHO BBIITOJIHEHUS IPEIOKEHHON 3a1a4uu;

— yMEHHUs IPEACTABIATH IMOJIYYEHHBIE PE3YJIbTaThl IO3HABATEIBHON NEATEIHOCTUH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JielaTh MPE3CHTAIUI0 PE3yJIbTATOB BBIMIOJIHEHHUS XUMUYECKOTO JKCIIe-
puMeHTa (J7a00paTOPHOTO OMbITA, JIAOOPATOPHOU PabOTHI 1O UCCIIETOBAHUIO CBOICTB BEIIECTB,
y4eOHOT0 MPOEKTA);

— yMeHHs y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHO IMO3HABATEILHON U HCCIIe-
JIOBATENIbCKOM eATeIbHOCTH MPU PELICHUH BO3HHUKAIOUIMX MPoOJieM Ha OCHOBE y4€Ta OOLIuX
WHTEPECOB M COTJIACOBAaHUS MO3UIHKA (00CYKIeHMS, 0OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD»,
KOOpPJIMHALIMSI COBMECTHBIX JEHCTBUM, ONpEEICHUE KPUTEPHUEB MO OLICHKE KAayecTBa BBINOJ-
HEHHOU paOOThI U JPYTHE).

PerynasiTuBHble YHMBepcajbHble yUeOHbIC JeHCTBUS: YMEHHUE CAMOCTOATENIBHO OIpejie-

JSATh 1EJIHU ACSTEIBHOCTH, TIAHUPOBATH, OCYIIECTBIISITh, KOHTPOJIHUPOBATh U TIPU HEOOXOAUMOCTU

KOPPEKTUPOBAaTh CBOIO JIEATEIBHOCTh, BbIOMpaTh Hambonee 3(h(eKTHBHBIE CIMOCOOBI pEIICHUs

y4eOHBIX M IO3HABATEJIbHBIX 3a/lad, CAMOCTOSATEIbHO COCTABIIATH WM KOPPEKTUPOBATH IPEAJIO-

JKEHHBIA aJIrOPUTM JCHCTBHUI MpH BHINOJHEHUH 33JaHUN ¢ YYETOM TOJYUYEHUS HOBBIX 3HAHUU 00

M3y4aeMbIX O0BEKTAaX — BEIIECTBAX U PEAKITUAX, OLICHUBATH COOTBETCTBHUE MOJIYYEHHOTO pe3yibTa-

Ta 3asIBJICHHOM LI€JIM, YMEHHUE WCIIOIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MpejiaraeéMble B yclo-

BHHM 33JIaHH.

IlpeaMeTHbIE Pe3YJIbTATHI
B cocTtaBe npeaMeTHBIX pe3ysIbTaTOB MO0 OCBOCHUIO 00SI3aTENILHOIO COJEPKAHUs, YCTAaHOB-

JICHHOTO JaHHOW deaepanbHONH pabouell MporpamMmoi, BBIIEISIOT: OCBOSHHBIE O0YYarOIIMMUCS

Hay4yHbl€ 3HAHUS, YMEHUS U CIOCOOBI AEWCTBUM, cielMpuUecKkue Ui MpeaMeTHON obnactu «Xu-

MUSD», BUJBI AEITETLHOCTH IO TIOMYYEHHUIO0 HOBOTO 3HAHUS, €r0 MHTEPIPeTalud, MpeoOpa3oBaHUI0

Y IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIIUSIX.

K koHIly oOyuyeHus B 8 kJiacce mpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OT-
paxath chOPMUPOBAHHOCTD Y OOYJAIOIITUXCS] YMEHHIA:

— pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMUYECKHUI AJIEMEHT,
IPOCTOE BEILIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJHOPO/IHAS U HEOJHOPO/IHAs), BAJIEHTHOCTD,
OTHOCHUTEINIbHAsE aTOMHas W MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBast JOJsl XUMHUYECKOTO DJIEMEHTAa B COCTUHEHUH, MOJISIPHBIA 00bEM, OKCU/I, KHC-
JI0Ta, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMHUUECKas peaKIys,
KJacCU(UKAIMs PEAKIHiA: PEaKIUU COSANHEHUS, PEaKIIMK PA3I0KEHHS, PEaKI[UU 3aMEIICHNUs,
peakuuu oOMeHa, 3K30- U 3HJIOTEPMUYECKHE peaKklnu, TeII0oBON 3P(PEKT peakiuu, 1apo aTo-
Ma, JJIEKTPOHHBINA CIION aroma, aTOMHAast OpOUTalb, pauyC aTOMa, XUMUYEeCKasi CBSI3b, TOJSIP-
Has ¥ HEMOJIApHAs KOBAJICHTHAsS CBSI3b, HIOHHAS CBSI3b, HOH, KATHOH, aHHMOH, PACTBOP, MaccoBast
JI0JIs BelllecTBa (MPOIEHTHAs! KOHIIEHTpAIKs) B pacTBOPE;

—  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHUH M NPUMEHSTH 3TH TOHSATHUS
P ONMCAHHH BEIIECTB M MX MPEBPAIICHUI;

— HCIOJB30BaTh XUMHUYECKYIO CUMBOJIUKY JJISI COCTaBJICHUST (hOPMYJT BEIIECTB U YPAaBHCHUU XU-
MUYECKHUX PEaKLUii;

— OMNpeAensTh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIICHh OKHCIICHUS
3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX, MIPUHAJJIEKHOCTD BEIIECTB K OIpeleIEHHOMY KIaccy
coequHeHUH 1o Gopmynam, B XUMUYECKOW CBsI3U (KOBAJICHTHAs U MOHHAs) B HEOpPTraHWYe-
CKHX COCTMHEHUSX;

— packpsiBaTh cmbich Ilepuogunueckoro 3akona [[. 1. MenaeneeBa: 7eMOHCTPUPOBATH TOHUMA-
HUE MEePUOINYECKON 3aBUCHUMOCTH CBOWCTB XMMHMYECKHX 3JIEMEHTOB OT UX MoJiokeHHs B [le-




PUOIMYECKON CUCTEME, 3aKOHOB COXPAHEHUsI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUEHMUsI, 3aKOHAa ABOIaJipo;
OIKCBHIBATh M XapaKTepH30BaTh TabmuuHyio (opmy lleproamueckoil cMCTEMBl XUMHUYECKUX
AIIEMEHTOB: pa3nyaTh MOHATHUSA «TJIaBHAs monrpymnmna (A-rpynma)» ¥ «moOodHas MmoArpymnia
(b-rpynna)», Manble U GoJblIMe MEpUObl, COOTHOCUTh 00O3HAUYEHHUs, KOTOpPhIE MMEIOTCS B
tabnuie «llepuoanueckas cucreMa xumuyeckux aemeHToB J. . MenaeneeBay» ¢ 4uCIOBBIMU
XapaKTePUCTHUKAMU CTPOSHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijapa, oOuiee
YKCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CII0SIM);
KJIacCU(UIUPOBATh XUMUYECKHIE HIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA, XUMHUCCKUE PEaKIUH
(10 4KCITy U COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3G (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BELIECTB PA3NIUYHBIX KJIACCOB,
NOJATBEPKJ1asl ONMCAHUE IPUMEpPaMH MOJIEKYJISPHBIX YPaBHEHHI COOTBETCTBYIOIUX XMMHYeE-
CKHUX PEaKIIHIA;
MIPOTHO3UPOBATh CBOKMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTaBa, BO3MOMXHO-
CTH NMPOTEKaHUSI XUMUYECKUX IIPEBPALLICHUH B Pa3IMUHbIX yCIOBUSIX;
BBIUNCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILECTB, MACCOBYIO JIOJIO
XUMHYECKOTO 3JIeMEeHTa Mo (opMysie COeTUHEHHS, MAaCCOBYIO JIOJI0 BEIIECTBA B PAacTBOPE,
IIPOBOAMTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;
IPUMEHSTh OCHOBHBIE ONEPALIUY MBICIUTENBHOMN AEATEIbHOCTH — AHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHIe, CCTEMaTU3alINI0, KJIacCU(UKAIINIO, BHISIBIICHUE MPUYNHHO-CIEICTBEHHBIX CBA3CH
— JUI1 U3YUYEHUs] CBOMCTB BELECTB M XUMUYECKUX PEaKLUi, ECTECTBEHHO-HaYyYHbIE METO/IbI 110~
3HaHUA — HAONII0ICHHEe, U3MEPEHHE, MOJISTIMPOBAHKE, SKCIIEPUMEHT (pealbHbI U MBICICHHBIN);
CJIeIOBaTh MpaBUIaM MOJIb30BaHUS XMMHYECKON MOCYyA0H U 1a00paTOpHBIM 000pYyI0BaHUEM, A
TaK)Ke MpaBUiIaM OOpaIlEHUs C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKUHUSMHU IO BBITOJHE-
HUIO JTa0OPATOPHBIX XUMHUYECKHX OMNBITOB MO MOIYYCHHIO U COOMpaHHIO T'a3000pa3HbBIX Be-
1iecTB (BOJOPOJia U KHCIOpPO/a), IPUTOTOBIEHUIO PACTBOPOB C OIpPENEIEHHON MacCcOBOW J10-
J€l pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH XUMHUYECKHE DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJOYEH M KUCIOT C MOMOUIbI0 MHAMKATOPOB (J1akmyc, (eHoJ-
(TanenH, METUIOPAHXK U APYTHE).

K koH1y o0yueHus B 9 kJiacce npeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpOBHE JIOJKHBI OT-

pakaTb c(HOPMUPOBAHHOCTD Y 00YHAIOLINXCS YMEHHIMA:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUHN DIIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPHILIA-
TEJIbHOCTh, CTETIEHb OKUCIICHUS, XUMHUECKas peaklus, XUMUYECKasi CBA3b, TEIJIOBON AP eKT
pEaKIMU, MOJIb, MOJIIPHBIN 00BEM, PACTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, IEKTPOIUTHYE-
CKasl JUCCOLMAIMs, peakllul HOHHOTO OOMEHa, KaTalu3aTop, XMUMHUYECKOe paBHOBecUe, 00pa-
TUMBbIE U HEOOpaTUMBbIE PEaKLUHU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTEID,
BOCCTAaHOBUTENb, OKHUCJICHHE U BOCCTAaHOBJIEHHUE, AJUIOTPONUS, aM(pOTEPHOCTb, XMMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAs, METAJTMYECKas), KpUCTAJUIMYEeCKasl peméTka, KOppo3us MeTal-
JIOB, CIUJIaBbl, CKOPOCTh XMMHUYECKOM pEaKIuu, NpeaesibHO nonyctumas koHueHtpamusa [1JIK
BEILECTBA,

WJUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATHM U NPUMEHATH OTU IOHATUSA
IIPU ONIMCAHMHM BEIIECTB U UX MPEBPAICHU;

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUISl COCTAaBIECHUS (JOPMYJI BEIIECTB U YPaBHEHUH XU-
MUYECKHUX PEAKLIUH;

OIPENENATh BAJIECHTHOCTh U CTEIICHb OKUCIICHUS XMUMHUUYECKUX JJIEMEHTOB B COCIMHEHMSX pa3-
JIMYHOTO COCTaBa, MPUHAAJIECKHOCTh BEIIECTB K OMPENeIEHHOMY KIIacCy COeIMHEHUul 1no ¢op-
MyJiaM, BUJ XUMHUYECKOW CBSI3U (KOBaJEHTHAs, HOHHAs, METAJIMYECKasi) B HEOPraHHUYECKHX
COEIMHEHUSX, 3apsi/l MOHA 10 XUMHUYECKoW (GopMylie, XapaKTep cpeibl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCIUHEHMM, TUII KPUCTAIIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBaTh cMbIci [lepuoanueckoro 3akona [[. 1. Menneneesa u JeMOHCTPUPOBATH €ro I0-
HUMAaHHE: ONMUCHIBAaTh M XapakTepu3oBaTh TabauuHyro ¢opmy Ilepumoauueckoil cucremsl Xu-
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MHUYECKUX AJIIEMEHTOB: Pa3JIN4aTh TOHATHS «TJIaBHAs moarpynma (A-rpymma)» U «moOodHas
noarpynna (b-rpymma)y, manbie U OONbIIHE TEPUOABI, COOTHOCUTH O0O3HAUEHUs, KOTOPHIC
UMECIOTCS B MEPHOANYCCKON TAOIUIIE, C YHCIOBBIMUA XapaKTEPHUCTUKAMHU CTPOCHHUS aTOMOB XH-
MHYECKUX JIEMEHTOB (COCTaB U 3aps spa, 00IIee YUCIIO FMEKTPOHOB U PACIPEe/ICHHE UX T10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB DJIEMEHTOB U
WX COCIUHEHUH B Tpeaesiax MajblX MEPHOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHUS HX
aTOMOB;

KJIacCu(UIUPOBATh XUMUYCCKHIE AIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMHUCCKUE PEaKIUH
(110 YMCITy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 1O TeIIoBoMy 3ddekrty, mo n3MeHe-
HUIO CTETICHEW OKUCIICHHUS XUMHUYECKHUX JJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOMIME U CHEIU(PUICCKHE XUMUYECKHE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEIECTB, OJTBEPK/1asi OMUCAHNUE TIPUMEPAMHU MOJICKYJIIPHBIX U MOHHBIX YPaBHEHHIMA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUI;

COCTABIIATh YPaBHEHHSI AJIEKTPOIIMTHUECKON TUCCOIUAINN KHUCIIOT, IIETI0YeH M COJIeH, OJTHBIE
U COKpAIIEHHBIC YPAaBHCHHS PEaKIUii MOHHOTO OOMEHa, YpaBHEHUS PEaKIUi, MOJTBEPIKIat0-
IIMX CYIIECTBOBAHUE TCHETHUECKOM CBSI3M MEXK]Ty BEIIECTBAMU PA3JIMYHBIX KIACCOB;
PacKpBIBaTh CYNIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIMKA TOCPEICTBOM COCTaBIIC-
HUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

NPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHSI, BOBMOXKHOCTH MPOTEKA-
HUS XUMAYECKUX MPEBPAIICHUN B Pa3INIHBIX YCIOBUSX;

BBIYUCIISITE OTHOCHTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XUMHYECKOTO AJIeMEHTa 10 (OopMyJie COSJIMHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MIPOBOAMTH PACUETHI TTO YPABHCHHUIO XUMUYICCKOU PEAKITUH;

coOJIIOIaTh TIPaBMJIA TTOJIB30BAHUS XUMUYECKOH MOCYIO M 1a00paTOpHBIM 000PYAOBaHUEM, A
TaKXe TMpaBUIa OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH TI0 BBITIOJTHCHUIO
71a00PATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa U yTIeKUCIIOro rasa);

MPOBOAMTH PEAKIINH, TOATBEPKIAIOIINE KAaYeCTBEHHBIH COCTaB Pa3NUYHBIX BEIIECTB: Pacro-
3HaBaTh OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, HOOUA-, KapOoHaT-, docdar-, CUIUKAT-, CyIb-
daT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS U MOHBI H3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpaxX HEOPTaHHMUECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OTNEPAIIMH MBICIUTEIBHON JAeATeIbHOCTH — aHATIU3 U CUHTE3, CPAaBHEHUE,
00001IeHNe, CHCTEMATH3aINIO, BEISIBICHHE MPUYHHHO-CIICJCTBCHHBIX CBSI3eH — JIUIST M3YYCHHUS
CBOMCTB BEIIECTB M XHUMHYECKHX pEaKIUil, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHS —
HaOJTI0/IeHUE, U3MEPEHNE, MOJICITMPOBAHNE, IKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH ).

Kpurepun 1 HOpMBI OLICHKH 3HAHUH 00y4AI0IIUXCH
OueHka yCcTHOIO oTBeTa
Ounenka «5»: - OTBET NOJIHBIM U MPaBUIbHBIA HA OCHOBAHWU M3YYEHHBIX TEOPHI; - MaTepual
W3JI0KEH B ONPEEICHHON JTOTUYECKOH MOCIEA0BATENIBHOCTH, JINTEPATYPHBIM S3BIKOM; - OTBET
CaMOCTOSTEIIbHBIN.
Ouenka «4». - OTBET MOJHBIM U NPaBUJIBHBIN HA CHOBAHWH M3YYEHHBIX TEOPUW; - MaTepHall
U3JI0KEH B OIPEICIICHHON JIOTUYECKOHN IOCIENOBATEIBHOCTH, IIPU 3TOM JOIYIICHBI JBE-TPU
HECYIIIECTBEHHbIE OLTMOKH, UCTIPABJICHHbIE 10 TPEOOBAHUIO YUUTEIIS.
Ouenka «3»: - OTBET MOJHBIIM, HO IPU STOM JIONYIIEHA CYIIECTBEHHAs OIIMOKa MIJIM OTBET He-
TIOJTHEINA, HECBSI3HBIMN.
Ounenka «2»: - Mpu OTBETE OOHAPYKEHO HEMOHMMAHHE YYaIlMMCS OCHOBHOTO COJIEPKaHMS
y4eOHOro MaTepuasa Ui JOMyLIeHbl CYHIIECTBEHHbIE OIIMOKH, KOTOPhIE YUallUWCsS HE MOXKET
UCIIPaBUTH [IPU HABOJAIIMX BOIIPOCAX YUUTENS, OTCYTCTBHE OTBETA.
OueHka 3KCNePUMEHTATBHBIX YMEHUI
Ounenka «5» - MpaBUIBLHO COCTAaBJICH IUIAH PEIICHUs, MOA0OpaHbl PEAKTUBBI, JAHO TOJHOE
OOBSICHEHUE U C/I€TaHbl BHIBOIBL.
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OuneHka «4» - MPaBUWIbHO COCTABJICH IUIAH PELICHUS, MOA00paHbl PEAKTUBBL, IPU 3TOM JIOMY-
IeHo He OoJiee IByX OMIMOOK (HECYIIECTBEHHBIX) B OOBSICHEHUH U BBIBOJIAX.
Ounenka «3» - IpaBUILHO COCTABJICH IIaH PeLIeHus], T0J00paHbl PEaKTUBBI, JOIMYIIEHA CyIIe-
CTBEHHAs OIIMOKA B OOBICHEHNH U BbIBOJAax.
Ounenka «2» -IOMyLIeHbI 1Be U OoJiee OMIMOKY B TUIaHE PEIIeHUs], B TOAO0pE peaKTUBOB, BbI-
BOJIaX.
OueHka yMeHUil pemiaTh pacueTHbIE 32124
Onenka «5»: B JIOTMUECKOM DPACCY>KJIEHUU U PEIIEHUU HET OIIMOOK, 3a7aya pellieHa paruo-
HaJIBHBIM CIIOCOO0M;
OueHka «4»: B JOTHUECKOM PAaCCyKICHUU U PEIICHUS HET CYIIECTBEHHBIX OMIMOOK, HO 3a/1aua
pellieHa HepaluOHAIBHBIM CIIOCOOOM, WUJIM JIOMYIIEHO He 0oJjee IByX HECYyIIeCTBEHHBIX OIIU-
OOK.
OtMmeTKka «3»: B JOTUYECKOM PACCYXkJICHUU HET CYIIECTBEHHBIX OLIMOOK, HO JIOMYyIIeHa CyIIIe-
CTBEHHA OIIMOKA B MATEMATHYECKUX pacucTax.
OneHka «2»: uMeeTcs CyleCTBEHHbIE OLIMOKH B JJOTMYECKOM PACCYKACHUU U B PEILIEHUH; OT-
CYTCTBHE OTBETA HA 3aJ[aHHUE.
OueHka NMCbMEHHBIX KOHTPOJILHBIX padoT
Ounenka «5»: paboTa BBHIIIOJIHEHA TOJTHOCTBIO U TMPABWIBHO, C/ACTAaHbI MPABUIIbHBIE HAOIOIE-
HUSL U BBIBOJIBI, - SKCIIEPUMEHT OCYIIECTBJIEH IO IUIAHY C YYETOM TEXHUKU 0€30MacHOCTU U
npaBui pabOTHI C BEHIECTBAMHU U 00OPYAOBAHHEM; - TIPOSBICHBI OPTaHU3AIOHHO - TPYIOBBIE
YMEHHS, TOJIICPKUBAIOTCS YUCTOTA pabodyero MecTa U MOpsAI0K (Ha CTOJe, SKOHOMHO UCIOJIb-
3YIOTCS PEaKTUBBI).
Ounenka «4»: paboTa BbINOJIHEHA [IPABUIIBHO, CJeaHbl PaBUJIbHbIE HAOJIIOICHHUS U BBIBOJIBL,
HO ITIPpU 3TOM SKCIICPUMCEHT IMPOBCACH HC IMMOJIHOCTHIO MJIM JONYIICHBI HECYIICCTBCHHBIC omno-
KU B paboTe ¢ BelecTBaMu U 000pYyJ0BaHHEM.
Ouenka «3»: paboTa BBINIOJIHEHA MPABWIBHO HE MEHEE YE€M HAIOJIOBUHY WJIM JOIYyIIEHa CY-
IIeCTBEHHAs OUIMOKa B X0/l HKCIIEpUMEHTa B 00BSICHEHNH, B 0hOpMIIEHUU paboThI, B COOIIIO-
JICHUH MPaBUJI TEXHUKHU 0€30IaCHOCTH Ha paboTe ¢ BeulecTBaMH M 00OpyJI0BaHUEM, KOTOpas
UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.
OHeHKa «2»: pa6OTI)I BBITIOJTHCHA MCHBIIC, YEM HAIIOJIOBUHY.
Onenka TecTOBBIX padoT

TCCTI)I, COCTOAIMUEC U3 IIAATU BOIIPOCOB, MOKHO HMCIIOJB30BATH MOCJIC U3YUYCHHA KAXKIO0Iro Ma-

tepuana (ypoka). Tect u3 10-15 BompocoB ucmonb3yercst Al HEPHOANIECKOro KOHTPOIst. Tect u3
20-30 BompocoB HEOOXOAMMO HCITOIB30BATh TSI HTOTOBOTO KOHTPOJIS.

[Ipu olleHMBaHNU UCTIONB3YETCS CIENYIOIIAs IKaja;
e IS TECTa U3 S5 BOIIPOCOB

e HeT OmHMOOK — OLEHKA «5»;

e O/HA OIIMOKA — OLEHKA «4»;

e JIBe OIIMOKHU — OlEeHKa «3»;

® TpU OLIMOKH — OlleHKA «2».
e A Tecta u3 30 BOmpocos:

e 25-30 mpaBWIBHBIX OTBETOB — OLIEHKA «5»;

e 19-24 mpaBWIBHBIX OTBETOB — OLEHKA «4»;

e 13-18 mpaBWIBHBIX OTBETOB — OLIEHKA «3»;

e MeHblIe 12 TpaBUIBHBIX OTBETOB — OLIEHKA «2».



Conep:kanue y4e0HOro Kypca

B cucreme ectecTBeHHOHAay4YHOTO 00pa3oBaHUS XMMHS KaK y4eOHBIM NMpeaMeT 3aHHMaeT
B2XHOE MECTO B TIO3HAHHWH 3aKOHOB MPHUPOJBI, (OPMHPOBAHUH HAYYHOW KaPTHHBI MUpPA, CO3IaHUN
OCHOBBI XMMUYECKUX 3HAHUI, HEOOXOAMMBIX JUJIsl TIOBCETHEBHOM >KU3HH, HABBIKOB 3JI0POBOTO U
0€3011acHOTro ISl YeNIOBEeKa M OKPYIKaroIIel ero cpeabl o0pasa KM3HH, a TAK)KE B BOCIIUTAHUH KO-
JIOTUYECKON KYJIBTYPHI.

Y CHenHoCTh N3y4eHUsT XMMUH CBSI3aHA C OBJIAJICHUEM XUMUYECKUM SI3BIKOM, COOJTFOICHUEM
npaBusl 6e30nmacHON paboThl MPHU BHIMOIHEHUH XUMHUYECKOIO SKCIIEPUMEHTA, OCO3HAHHMEM MHOIO-
YHUCJICHHBIX CBS3€H XUMHH C IPYTUMU MIPEAMETaAMU IIKOJIBHOTO Kypca.

[Iporpamma BkiIHOYaeT B ce0si OCHOBBI HEOPTaHUYECKOW M OpraHUYecKOd XuMuu. [ aBHOU
ujeei mporpaMMBbl SBISIETCS CO3JaHMe 0A30BOr0 KOMIUIEKCA OMOPHBIX 3HAHWN 1O XUMUH, BBIpa-
JKEHHBIX B JOpME, COOTBETCTBYIOLICH BO3pacCTy 00yUarOIIUXCsl.

B conepkanum JaHHOro Kypca IpelCTaBiIeHbl OCHOBOIIOJIAraloIue XUMUYECKUE TEOPETH-
YECKHE 3HAHUs, BKJIKOYAIOLIME U3yUYEHHUE COCTAaBA U CTPOCHUS BEIIECTB, 3aBUCUMOCTHU MX CBOWCTB
OT CTPOEHUS, MPOTHO3UPOBAHNUE CBOMCTB BEIIECTB, UCCIICIOBAHUE 3aKOHOMEPHOCTEH XUMHUUYECKHUX
MPEBPAILCHHI U yTEl yIPaBICHUS] UMH B LEJSIX [TOJIYUYEHUs BEIIECTB U MaTEPUAIOB.

TeopeTnyeckyto OCHOBY M3YyYECHHS HEOPTraHMYECKOWM XHWMHUHU COCTaBJISIET AaTOMHO-
MoJieKyJisspHoe yuenue, [lepuoanueckuii 3akon J[.M. MenaeneeBa ¢ KpaTKUMU CBEEHUSAMHU O CTPO-
€HUHU aToMa, BUJaX XUMUYECKOMN CBSA3H, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIIUM.

B n3yuenun kypca 3HauuTeNbHAs POJIb OTBOAUTCS XUMHUYECKOMY SKCIEPUMEHTY: MPOBEE-
HUIO TIPAKTUYECKHUX U JIAOOPATOPHBIX padOT, ONMHUCAHUIO PE3yJIbTATOB YICHHUECKOTO IKCIIECPUMEH-
Ta, COOJIOJIEHUIO HOPM U MpaBuil 0e30macHoi paboThl B XUMUYECKOM TabopaTopuu.

Peanuzarust naHHO#M mporpaMmbl B IIpoliecce 00yUeHHUs TO3BOJIUT O0yYaIOIIMMCST YCBOUTD
KJIFOUEBbIE XMMHYECKUE KOMIIETEHUIMU U MOHATHh POJb M 3HAUEHHE XUMHUU CPEIU APYTHX HAyK O
npupoje. M3ydenne npenmera « XUMHUS» B 9acTd (POPMHPOBAHUS Yy OOYYAFOIIUXCS HAYYHOTO MH-
POBO33pEHHUSI, OCBOCHHS OOIIEHAYYHBIX METO/IOB (HAOIIO/IeHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJIe-
JUPOBAHUE), OCBOCHUS MTPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX 3HAHUM OCHOBAHO HA MEXKIIPEIMET-
HBIX CBSI3IX C mpeameramu: «buonorusy», «['eorpadus», «ctopus», «Jluteparypa», «Maremaru-
Ka», «OCHOBBI O€30MACHOCTH KU3ZHECATEIIbHOCTHY, «Pycckuil S3b1k», « PU3nKa», « IKOJIOTUN.

OO1iree ynciio YacoB, OTBEACHHBIX AJI U3yUYEHUS] XMMHUH Ha YPOBHE OCHOBHOTO 0011ero 06-
paszoBanusi, coctapinseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacoB
(2 yaca B HezIETIO).

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUK B KW3HU 4YeJIOBEKa. XUMHSI B CUCTEME HayK. Tema u Belle-
cTBa. du3nyecKkre CBOMCTBA BEUIECTB. ATrperarHoe cocTostHue Beulects. [loHsTHe 0 MeTonax mo-
3HaHUsS B XUMUU. YucThie BemecTBa U cMecu. CriocoObl pa3aesieHus CMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3TIeMEHThI. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie
U CJIO’KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi popmyia. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocrasa BeniecTB. OTHOCHTENbHAs aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsIpHAst Macca. Macco-
Bas J0JIs1 XUMHUYECKOTO 3jeMeHTa B coenHeHnu. KonnuecTBo Bemectsa. Moib. MonsipHast macca.
B3anMocCBs3b KOJMYECTBA, MAaCcChl M YKCJA CTPYKTYPHBIX €IWHHMI] BemlecTBa. Pacuérel mo dopmy-
JaM XUMUYECKHX coequHeHud. dusnyeckue M XUMUYECKUE SIBICHUS. XUMHUUECKash peakuus u eé
NpU3HAKU. 3aKOH COXpPaHEHHUs MaccChl BellecTB. XUMHUYecKue ypaBHeHUs. Knaccudukauus xumu-
YEeCKUX peakiuil (CoeIMHEHUs, Pa3lI0KEeHUS, 3aMeIeHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm. 3HaKOMCTBO C XUMHUYECKON IMOCYJI0H, paBujiaMu paboThl B
naboparopuu u mpuéMamMu oOpalieHus ¢ JIabopaTOPHBIM O00OPYIOBaHHEM, U3YUYCHHUE U OMUCAHUE
¢bu3nyecKux CBOKWCTB 00pa3lloB HEOPTaHWYECKUX BEILECTB, HAOIOJeHHEe (PU3NUecKUX (TUIaBlIeHUE
BOCKa, TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUs BOJbI) 1 XUMUUYECKHUX
(ropeHme cBeuYH, MPOKATUBAHUE MEIHOW ITPOBOJIOKH, B3aUMOJICHCTBHE Mela C KUCIIOTOM) SBJIICHUIA,



HaOJI0/IEHUE U OMKCAHNE NMPU3HAKOB MPOTEKaHMsI XMMUYECKUX PEaKIUil (pa3iokeHue caxapa, B3a-
MMOJICICTBUE CEPHOM KHUCIIOTHI C XJOpUI0M Oapusi, pasnoxkenue ruapokcuaa menu (1) mpu narpe-
BaHHHU, B3aMMOJICCcTBUE xene3a ¢ pacTtBopom coiu meau (I), uzydenue crmocoOOB pasieieHus
CMecei: ¢ TOMOIIBI0 MAarHuTa, PUIBTPOBAHKE, BBINIAPUBAHUE, TUCTHIUIALUSA, XpoMaTorpadus, mpo-
BEJICHHE OYUCTKU MMOBApEHHON COJIM, HAOMIOJACHHUE W ONMCAHUE PE3YJIbTaTOB MPOBEICHUS OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACcChl, CO3JaHUE MOJEIEH MOJIEKYJI (I1apOCTEP>KHEBBIX ).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopon — 31€MEHT M MPOCTOE BEILIECTBO.
Haxoxnenue kucimopona B mnpupoze, pusndyeckue U XMMUYECKHE CBOMCTBA (peakiMu TOPEHHUS).
Oxcuppl. [Ipumenenue kucnopoaa. CriocoObl MOTYYEHHs KHCIOpPOJa B J1a00OpaTopuu U MPOMBIII-
nenHoctu. KpyroBopot kucnopoza B npupoze. O30H — ajuioTponHas MoauuKalys KUCI0poia.

TeroBoit A3 heKT XUMUYIECKON peaKIiy, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U SHAOTEp-
MUYeckue peakiuu. TOIIMBO: Yyroib U METaH. 3arps3HeHne BO3yXa, YCHUIEHUE MapHUKOBOTO 3(¢-
dbexTa, pa3pyuieHre 030HOBOTO CJIOSL.

Bonopon — snemeHnt u mpoctoe BemecTBo. Haxoxnenue Bogopoia B mpupoe, hpusnueckue
U XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MostydyeHus. Kuciaorel u comnu.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoiicTBa Bojbl. Bona xak pactBoputens. PactBopbl. Hackliennsle n HeHa-
CBILLIEHHbIE PacTBOPbI. PacTBOPpUMOCTH BellecTB B BojAe. MaccoBasi A0Jsl BEIIECTBa B PacTBOPE.
Xumuueckue cBoicTBa Boabl. OcHOBaHUs. Poiib pacTBOPOB B MpUpoO€ U B )KU3HU YesioBeka. Kpy-
TOBOPOT BOJIbI B IPUPOJIE. 3arpsi3HEHHE MPUPOIHBIX BOJA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanusa neoprannueckux coenuneHuil. Okcuapl. Kiaccudukanus okcuaos: cole-
oOpa3yronire (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIE) U HecoleoOpasywomue. HoMeHnknaTypa okcu-
J0B. PU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHne okCcuioB.

OcnoBanus. Knaccudukanus ocHoOBaHUM: MIENOYM U HEPAaCTBOPUMBIE OocHOBaHUS. HomeH-
KJIaTypa OCHOBaHUHN. PU3NYECKHE U XMMUYECKUE CBOKMCTBA OCHOBaHMil. [loyueHne ocCHOBaHU.

Kucnotsl. Knaccugpukanus kucinor. Homenknarypa kuciotr. dusznyeckre ¥ XUMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. [Tomyyenue Kucior.

Comu. Homenknarypa coneil. @uznueckue 1 XuMudeckue cBoiicTBa conel. [lomyuenue co-
nen. ['eneTnueckas CBsI3b MEXK/y KJIaCCAMU HEOPTAHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm. Ka4eCTBEHHOE ONPEIEICHUE COAECPkKaHUS KHCIOpOJa B BO3-
nyxe, Moly4eHue, coOupaHue, paclio3HaBaHue M U3yYeHHe CBOMCTB KUCIOPOJa, HaOII0IeHUE B3a-
MMOJICHCTBUS BEILECTB C KMCIOPOAOM U YCIIOBUS BOSHUKHOBEHMSI M IIPEKPAICHUs TOpeHus (ToXka-
pa), 03HaKOMJIEHHE ¢ 00pa3llaMHi OKCHUIOB M ONMCAaHUE X CBOMCTB, MOJyUY€HUE, COOMpaHue, pacio-
3HaBaHUE M W3yYEHHUE CBOICTB BOAOpOJa (TOpeHHe), B3aUMOACHCTBUE BOJOPOA C OKCHIOM MEau
(I1) (BO3MOXHO HCHOJB30BaHHE BHICOMATEPUATIOB), HAOJNIOJCHHUE OOpA3I[OB BEINECTB KOJIHYE-
cTBoM1Moub, Hccie[0BaHNE OCOOEHHOCTEH pacTBOPEHUS BEUIECTB C PA3JIMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOW JI0JIEM PACTBOPEHHOIO BEIECTBA, B3aHMMO-
JieiicTBUE BOJIBI ¢ METaJUTaMu (HaTpHeM U KajbliieM) (BO3MOXKHO HCIOJIb30BaHHUE BHIEOMaTepHa-
JIOB), HCClel0BaHNEe 00pa3lioB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOEHIE U3Me-
HEHUSl OKPacKU MHJIMKATOPOB B PACTBOPAX KUCIJIOT U IIENOYEH, N3yUYE€HUE B3aUMOJIEHCTBUS OKCHIA
meau (I1) ¢ pacTBopom cepHOI KHCIOTHI, KUCIOT C METaJlJIaMH, PEaKINil HelTpaau3auuu, moisyde-
HUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOTO METajlla APYTUM U3 pacTBOpa COJIM, pellle-
HUE SKCIIePUMEHTANIBHBIX 3314 10 TeMe «BaxxHeilne kiacchl HEOPraHUYECKUX COSTUHEHUI.

Ilepuoanyeckuit 3axkoH u Ilepnmoanyeckasi cucrema xumudeckux djiaementos JI. M.
Menaeneea. CtpoeHue aTtoMoB. XuMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu. [lepBbie MONBITKYU KIacCU(PUKAIMM XMMUYECKUX 31eMeHTOB. [loHsATHE O Tpymnmax cxo.-
HBIX 3JIEMEHTOB (LIEJIOUHBIE U IET0YHO3EMENbHbIE METaJlIbl, FAJIOT€HbI, UHEPTHBIE T'a3bl). DJIEMEH-
ThI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCHUIBI U TUAPOKCH/IBI.

[Tepnonnueckuit 3akoH. [lepnoanueckas cucrema xuMudeckux 3ieMeHToB 1. M. Mennene-
eBa. Kopotkonepuoanas u anuHHONepuogHas Gpopmsl Ilepruoauueckoil cucTeMbl XMMUYECKHX dJle-



MeHnToB 1. . Menaeneesa. [lepuoast u rpynmbsl. @U3nUecKuidl CMBICI MOPSIKOBOrO HOMEpa, HOMe-
POB MEpHUOJIa U TPYNIIBI SJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
000504uek aToMOB TiepBbIX 20 xumuyeckux 3nemeHToB [lepuoanueckoit cucremsl 1. 1. Mennenee-
Ba. XapakTepUCTUKa XMMUYECKOTO 3JIEMEHTa 10 ero nonoxenuto B [lepuonuueckont cucreme /1. U.
MenieneeBa. 3aKOHOMEPHOCTH M3MEHEHUS painyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METaJJINYe-
CKHMX U HEMETAJUIMYECKUX CBOWCTB IO IPYIIIaM U IIEPUOJIAM.

3nauenue llepuonunueckoro 3akona u [lepuoanueckoil CUCTEMbl XUMHUYECKHX SJIEMEHTOB
JUIs1 pa3BUTUS HAyKU U npakTuku. J1. 1. MenaeneeB — y4€HbIN U IpakIaHKH.

Xumnueckasi cBa3b. KoBaneHnTHas (MOJIsipHAs U HEMOJISIPHAsH) CBSA3b. DJIEKTPOOTPHUIIATEIIb-
HOCTb  XUMHYECKHX dnemMeHToB. lonHas cBs3p. CreneHbp  okucieHus. OKHUCIUTEb-
HO-BOCCTAHOBHTEIIbHBIE peakiuu. [Iporeccsl oKucieHus U BocCcTaHOBIEHUA. OKHUCIUTEIN U BOC-
CTaHOBUTEJH.

Xumuueckuii IKcnepumenm: V3y9eHre o0Opa3IoB BEIIECTB METAIIIOB U HEMETAJIOB, B3aH-
MOJICMCTBUE THIPOKCHJA IIUHKA C PACTBOPAMHU KHCIIOT M IIEJIOYEH, IPOBEIECHUE ONBITOB, WILIIO-
CTPUPYIOIIUX MPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue, peakiuu paslio-
JKEHUS, COCIMHEHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpenMeTHBIX CBSA3€H MpPU M3YyUYEHUHM XUMHUU B § KJIAcce€ OCYLIECTBIISIETCS
Yyepe3 UCIMOJIb30BaHNE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK U TOHITHH, SIBIISIOMIUXCS
CHUCTEMHBIMU JJI1 OTAEJbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO01mue ecTeCTBEHHO--HAYYHBIC MTOHATHS: HAYYHBIA (aKT, THIIOTE3a, TCOPHS, 3aKOH, aHAITU3,
CUHTE3, Kiaccu(uKalus, IepuoANYHOCTb, HAOIIOCHNE, IKCIEPUMEHT, MOACIUPOBaHUE, U3MEpe-
HUE, MOJIETIb, SIBJICHUE.

®duznka: Matepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI, PaJIMOAKTHB-
HOCTb, MOJIEKYJIa, DJIEKTPUUECKHUI 3apsij], BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSHHE BEIlle-
CTBa, ra3, (pU3uvecKre BeIHMUMHBI, €IUHUIIBI U3MEPEHHS, KOCMOC, TaHeThl, 3BE31bl, ConHie. buo-
norus: porocunTes, AbixaHue, 6uocdepa. ['eorpadus: armocdepa, ruapochepa, MUHEPAIBI, TOP-
HbIE MIOPO/Ibl, OJIE3HBIE UCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecrBo m xummnueckasi peakuus. Ilepuonmueckuit 3akoH. Ilepuonnueckas cucrema
xumuyeckux snemeHToB JI. M. MennaeneeBa. CTtpoeHne atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHH
CBOMCTB XMMHYECKHUX 3JIEMEHTOB MEPBbIX TPEX MEPUOMOB, Kadusl, KaIbIUI U UX COCAUHEHUH B CO-
OTBETCTBUH C TIOJIOKEHUEM AJIEMEHTOB B [leproanyeckoit cucteme U CTpOEHHEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMHUYECKOU CBSI3U. THUIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCH-
MOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTAUTMYECKON PEIIETKU U BUJA XUMHUECKOM CBSI3HU.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIEeCTB. XMMHUYECKHE CBOMCTBA Be-
IIECTB, OTHOCSIIIIUXCSI K Pa3JIMYHBIM KJlaccaM HEOPTaHMYECKUX COCAMHEHUH, T€HEeTUYECKas CBSI3b
HEOpraHMYecKux BemecTB. Knaccudukaius XUMUYECKUX PEaKIUid 0 Pa3IMYHBIM MPU3HAKaM (TI0
YUCITY M COCTaBYy YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3P deKTy, M0 U3MEHEHHUIO CTe-
MeHEH OKUCIICHUS XUMUYECKUX IJIEMEHTOB, TI0 00OPaTUMOCTH, 1O YYAaCTHIO KaTanu3aTopa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKHE YpaBHEeHH. [IOHATHE O CKOPOCTH XUMHUYECKOH pe-
akuuu. [Tonstue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusx. [loHaTHe 0 TOMOTeHHBIX
U reTeporeHHbIX peaknusax. [lonarue o karanuse. [lorsTHe 0 XUMHUYECKOM paBHOBeCHH. DAKTOPHI,
BIIMSIONIINE HA CKOPOCTh XMMHUYECKOUN peaKIuu U MOJ0KEHHE XUMUUECKOTO PaBHOBECHS.

OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIC ~ PEAKIIUM, JJICKTPOHHBIA OallaHC OKHCIUTEIHHO-
BOCCTAHOBUTEIbHOMN peakiuu. CocTaBieHUE ypaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX pe-
aKIMi C UCTIOJB30BAHMEM METO/Ia JJIEKTPOHHOTO OanaHca.

Teopus 30EKTPONUTHUUECKON AMCCOUMALUU. DJIEKTPOJIUTHI M HEINEKTPOIUTHL. KaTuoHsl,
aHWOHBI. MeXaHNU3M JIUCCOIMAIIMN BEIIECTB C PA3IMUYHBIMU BHJIaMH XUMHUYECKOU cBsi3H. CTeneHb
mucconuaiuu. CUIbHbBIE U c1a0ble SJIeKTPOIHTHI.
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Peakiiun nonHOTO OOMEHa. Y CIIOBUS MPOTEKaHUS peaKIMii HOHHOTO OOMEHa, IMOJIHBIE U CO-
Kpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBa KHUCIOT, OCHOBAHUM M COJIEH B CBETE IpeEl-
CTaBJIEHUH 00 3eKTpoiauTHYeckod aucconuanuu. KauectBeHHble peakuuu Ha HOHBL. [loHATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm: 03HAKOMJICHUE C MOJIEISAMU KPUCTAJUIMYECKUX PELIETOK He-
OpPTaHMYECKUX BEIIECTB — METAJUIOB M HEMETAIOB (rpaduTa U anMasa), CIOKHBIX BEIIECTB (XJI0-
puza HaTpHsl), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW PEeakLMU OT BO3IECUCTBUS pa3-
JUYHBIX (PAKTOPOB, UCCIETOBAHHUE FIEKTPOIIPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIIECCa IUCCOIUA-
LIUM KUCJIOT, 1esIoueil U cosel (BO3MOKHO MCIIOJIb30BaHUE BUJICO MAaTEPUAIOB), IPOBEJCHUE OIIbI-
TOB, WUTIOCTPUPYIOIINX MPHU3HAKK MPOTEKAHUS peakIfii HOHHOro oOMeHa (0Opa3zoBaHME OCalKa,
BbIJICJICHUE ra3a, oO0pa30BaHHE BObI), OMNBITOB, WJUIIOCTPUPYIOUIMX IPUMEPBl OKUCIUTEIIBHO-
BOCCTAaHOBUTEIIBHBIX PEaKLUUil (rOpeHHe, peakluu Pa3lioKEHHsI, COSIUHEHNUs), paclio3HaBaHHE He-
OpPraHUYECKUX BEILECTB C MOMOLIbI0 KAUECTBEHHBIX PEAKIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIIb-
HBIX 3a]1a4.

Hemertasuibl 1 ux coenmuenusi. O01as xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTpoe-
HUSI aTOMOB, XapaKTepHbIE CTeTeHN OKucieHus. CTpoeHue u (U3NUECKUEe CBOWCTBA MPOCTHIX Be-
IIECTB — raJIoreHoB. XMMHUYECKHE CBOWCTBA Ha MpUMepe XJiopa (B3aUMOJEHCTBHE C MeTajlulaMu,
HEMeTaJIaMH, [iesioyamu). XaopoBoaopos. ComnsiHasi KHCIOTa, XUMHYECKHE CBOMCTBA, MOTyYeHHE,
npuMeHeHue. JlelicTBue XJjopa U XJIOpOBOZOPOA Ha OPraHU3M yelloBeKa. BakHeilue xyopuabl u
UX HaXOXXJCHHE B TIPUPOJIC.

OOmas xapakrepuctuka 1eMeHToB VIA-rpynmnbel. OcoOeHHOCTH CTPOSHHS aTOMOB, Xapak-
TepHBIEC cTeneHn okucieHus. CTpoeHne n pusmyeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U
cepbl. AJUIOTpONHbIE MOAU(DUKALIMN KHCIOpOoJa U cepbl. XUMUYECKHe cBoicTBa cepbl. CepoBoo-
pon, cTpoeHne, GU3NIECKUe U XUMHYECKHe CcBOMCTBA. OKCHUIBI Cephbl KaK MPEICTABUTENN KHUCIOT-
HbIX OKcHJI0B. CepHas KHcIoTa, (U3NYECKHe U XUMUYECKHUEe CBOICTBaA (001Me KaK MpeacTaBUTENs
KJlacca KHUCIIOT U crenuduueckue). XUMUYECKAE PEaKify, JISKAIINe B OCHOBE MPOMBIIIJICHHOTO
crioco0a MoyyeHus cepHOU KUCIOThI. [Ipumenenue cepHoii Kuciotsl. Comu CepHOM KUCIOTHI, Ka-
YecTBEHHAasl peakius Ha cynbdaT-uoH. Haxoxaenne cepsl U €€ COeAMHEHUH B IpUpoae. XuMHUYe-
CKO€ 3arpsi3HEHHE OKpYXarolleil cpeabl COeTUHEHUSMHU Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHUe
BO3JlyXa U BOJIOEMOB), CITIOCOOBI €ro MPEeA0TBPAICHHUS.

OOmiast xapakrepucTuka mmeMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOCHMs aTOMOB, Xapak-
TEPHBIC CTETIEHU OKHCIICHUS. A30T, paclpoCTpaHEHHE B TPHUpPOJC, (HU3NUECKHE M XHUMHUYECKHE
cBoiictBa. KpyroBopot azora B mpupojie. AMMHaK, €ro (pu3nyeckue U XuMHUYECKUe CBOICTBa, MO-
JydeHue u npuMmeneHue. Conu aMMOHUS, UX (GU3NIYECKAE U XUMHYECKHE CBOMCTBA, MIPUMEHEHHE.
KagecTBeHHas peakiyst Ha MOHbI aMMOHHUA. A30THAs KUCIJIOTa, €€ MoyydeHue, Gu3nyeckre u XuMu-
yecKue cBoicTBa (00IIMe Kak MpeCcTaBUTENs Kiacca KUCIOT U crenuduyeckue). Mcnonb3oBanue
HUTPATOB M COJEeH aMMOHHsS B KaueCTBE MHUHEpAIbHBIX yA0OpeHHH. XMMHUYECKOoe 3arps3HEeHue
OKpY’KaloIIel Cpeabl COSAWHEHHUSIMH a30Ta (KUCIOTHBIC JOXKIHU, 3arps3HEHUE BO3yXa, MOYBBI U
Bos10EMOB). Doctop, amnorponHsle Moaudukanuu ¢docdopa, puznvyeckue U XUMHUUYECKHUE CBOM-
ctBa. Oxcun docdopa (V) u pochopnas kucinora, puznyecKkue U XMMHUUECKHUE CBOMCTBa, MoOTyde-
Hue. Mcnonb3oBanue GocdaroB B kKauecTBE MUHEPATBbHBIX YI00OPEHUI.

O6bmas xapakrepuctuka 31eMeHTOB |V A-rpynmnel. OcOOEHHOCTH CTPOEHHSI aTOMOB, Xapak-
TEpHBIEC CTETIEHU OKUCIICHUS. YTIIepPO, lJIOTPONHbIE MOAU(UKALINY, pacIPOCTPAaHEHHE B IPUPOJIE,
duznyeckue U xuMudeckue cBoiicrea. AncopOuus. Kpyrosopot yriaeponaa B nmpupojae. OKCUABI yT-
aepoja, ux (pU3MUECKUue U XMMHUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI, MOJyYCHHE U
MpUMEHEHNEe. DKOJIOTHYECKHEe MPOOJIeMbl, CBA3aHHbIE ¢ okcuaoMm yriepona (1V), rumoresa riio-
0aTbHOTO MOTEIJICHUs KJIMMAaTa, MapHUKOBBIA AP QeKT. YTolpHas KHCIoTa U e€ COlH, uX pusnde-
CKHE W XMMHYECKHEe CBOICTBa, MOJMy4YeHHE W NpuMeHeHHne. KauecTBeHHast peaknus Ha KapOoHAT-
uoHsbl. Mcronb3oBanue kapOoHATOB B OBITY, MEAULIMHE, TPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHaYaIEHBIE TTOHATHSI 00 OPTAHMYECKUX BEIECTBAX KaK O COCTMHEHUAX yriiepoja (Me-
TaH, 3TaH, 3TUJIEH, alleTHJIeH, STaHOJI, TJIMLEPHUH, YKCyCHast KUcioTa). [IpupoaHble HICTOUHUKH yT-
JeBOAOPOIOB (YroJib, IPUPOIHBIN Ta3, He(Th), MPOAYKTH UX MepepadoTKu (OCH3MH), UX POJIb B
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OBITY U MPOMBINITIEHHOCTH. [IoHsATHE 0 OMONOrMYecKH Ba)KHBIX BEHIECTBAX: KHpax, Oelkax, yrie-
BOJIAX — U UX POJIM B )KM3HH Y€JIOBEKa. MarepralbHOE €IMHCTBO OPIraHNYECKUX U HEOPraHMUECKUX
COCTUHEHUN.

Kpemnuuid, ero pusnueckue U XMMUYECKHE CBONCTBA, MOIy4YeHUE U npuMmeneHune. Coeaune-
HUS KpeMHHS B nipupoje. O0mue npeacraBieHus 00 okcuae kpemuus (V) u kxpeMHuEeBOH KHUCIIOTE.
CunmKatel, UX MCIIOJIB30BaHKUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHelie cTpouTeIbHbIe MaTepra-
JBl: KE€paMHKa, CTEKJIO, LEMEHT, O0eToH, ene300eToH. [IpobiieMbl 6e30MacHOTrO HCIOJIb30BAHUS
CTPOUTENIHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm: u3yueHue oOpa3oB HEOPraHUYECKUX BEIECTB, CBOICTB CO-
JSTHOM KHUCJIOTHI, TPOBEACHNE KAaYeCTBEHHBIX PEAaKLMH HA XJIOPUA-UOHBI U HAOIIOACHUE MTPU3HAKOB
UX MPOTEKaHUs, OIBITHI, OTpaKkarouue GU3NUeCKue U XUMUYECKHE CBOWCTBA TaJIOTEHOB U UX CO-
€AMHEHUH (BO3MOKHO MCIIOJIb30BAaHME BUJICOMATEPHATIOB), O3HAKOMIIEHHE C 00pa3liaMy XJIOPUIOB
(ranoreHu10B), O3HaKOMJIEHUE ¢ 00pa3lamMu cepbl U e€ COeTUHEHUSIMH (BO3MOKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HAOMIIOIEHHE Tpolecca OOyIIIMBAaHUS caxapa MOJ JACHCTBHEM KOHIICHTPHPO-
BaHHOM CEPHOI KHUCIOTHI, U3y4YeHUE XUMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KHCIOTHI, TPOBE-
JIeHHEe Ka4yeCTBEHHOW peaklnyu Ha cylb(aT-uoH ¥ HaOII0JeHHE TPU3HAKa e€ POTEKaHUs1, 03HAKOM-
JeHue ¢ pU3nUYecKUMH CBOMCTBaMHU a30Ta, ¢pocdopa U UX coerHEHUH (BO3ZMOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), 0Opa3iaMu a30THBIX B (POCHOPHBIX yI0OpeHU, Moy4eHne, COOupanue, pac-
MO3HABAHUE U M3yUYEHHUE CBONCTB aMMHaKa, MPOBEACHNE Ka4YeCTBEHHBIX PEaKIMil HAa MOH aMMOHUS
u ¢ochaT-uOH W U3yUEHHE MPHU3HAKOB UX MPOTEKAHHS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOMN
A30THOW KHUCIIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHHE BHAEOMATEPUANIOB), U3YUCHHUE MOeNei
KPUCTANTMIECKUX PEHIETOK anMasa, rpadura, QyuiepeHa, 03HaKOMJICHHE ¢ TIPOIIECCOM acopOLIuu
pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM yIJIEM U YCTPOHCTBOM MPOTHUBOrasa, MoJiydeHue, coou-
paHue, paclio3HaBaHUE M M3yUYEHUE CBOMCTB YIVIEKHCIIOTO Ta3a, POBEIECHNE KAUYECTBEHHBIX peak-
Ui Ha KapOOHAT M CUJIMKAT-HOHBI U U3yYeHHE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHUE C MPO-
JQYKIUEH CHWIMKAaTHON NPOMBIIUIEHHOCTH, PELICHHE 3KCIEPUMEHTANbHbIX 3adad 1o Teme «Bax-
HEWIIMe HEMETAIbI U X COSAMHEHUS».

Metannbl u ux coeanHeHusi. O01as xapakKTepUCTUKA XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB
Ha OCHOBaHUU UX noJyioxkeHus B [lepuoanueckoil cucreme xummuueckux 3nementoB . . Menaene-
eBa u cTpoeHus: aroMoB. CTpoeHHne MeTauioB. MeTaminueckas CBsI3b U METaJUIMYECcKash KpUcTai-
JIUYecKas peléTka. IIEeKTPOXUMHUUECKUH Pl HAIPSKEHUH MeTaII0B. PU3HUECKUE U XUMUYECKHE
cBoicTBa MeTayioB. OOIMe crocoObl MOMydeHus] MeTaIIOB. [IoHITHE O KOPPO3UU METAIOB, OC-
HOBHBIE CTIOCOOBI 3alIUTHI UX OT KOoppo3uu. CruiaBhl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX
MIpUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[lenouynsle MeTauibl: NoJokeHUe B [lepuonnyeckoil cucTeMe XMMUYECKUX 2JEMEHTOB /.
W. Menpeneesa, CTpO€HUE UX aTOMOB, HaxOXAeHHE B npupoze. Gusnueckre 1 XMMHUUECKUE CBOM-
cTBa (Ha mpumepe HaTpusl U Kanusi). OKCUIBI ¥ TUAPOKCUIBI HATpUs U Kanus. [Ipumenenue mienod-
HBIX METAJUIOB U UX COEITMHEHUH.

[Ilenouno3emenbHBIE METAUIBl MATHUM U KaJdblui: nojiokeHue B [lepuonnueckoi cucrteme
xuMHudeckux annemeHToB Jl. . MenneneeBa, CTpo€HUE UX aTOMOB, HAXO0XJAEHHUE B Ipupoe. Pusu-
YeCKHe W XMMHUYECKHE CBOMCTBA MAarHus M KaiubliMs. BaxHeilme coeluHeHUs KanbIus (OKCHUI,
TUAPOKCHU, coiH). JKECTKOCTH BOJBI M CIIOCOOBI €€ ycTpaHeHUs. ATIOMUHUN: nonoxenue B [lepu-
OJIMYECKON cucTteMe XuMudeckux ieMeHToB . 1. MenzaeneeBa, cTpoeHHe aTOMa, HaX0XKJIEHUE B
npupoje. Puznyeckue U XMMUUYECKHE CBOICTBA allfoMUHUS. AM(OTEpHbIE CBOMCTBA OKCHUJIA U TH]I-
POKCHJIA AITFOMUHUA.

Keneszo: nonoxenue B [lepuonnueckoit cucremMe xumuueckux sneMeHtoB J[. . Mennenee-
Ba, CTPOEHHME aToMa, HaxoKJeHHe B npupoae. dusndeckne u XMMHUUECKHE CBOMCTBA kene3a. Ok-
cubl, ruapokcu sl U comu xenesa (1) u xenesa (1), ux cocras, cBoiicTBa U OTyUEHUE.

Xumuueckuii IKcnepumenm: 0O3HaAKOMJICHHE ¢ 00pa3liaMy METaJIOB U CIUIaBOB, UX (U3HU-
YECKUMU CBOMCTBaMH, U3yUY€HUE PE3yJIbTaTOB KOPPO3UU METANIOB (BO3MOKHO HCIOJIb30BaHUE BH-
JleoMaTepranoB), 0COOEHHOCTEH B3aMMOACUCTBUS OKCHIA KalbIUs M HATPUS C BOJOW (BO3MOXKHO
HCIIOJIb30BaHUE BUICOMATEPHUAIIOB), UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, MpOIIEcCca TOPEHHUS JKe-
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Je3a B KHCIopojie (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHUAIOB), MPU3HAKOB MPOTEKAHUS Kade-
CTBEHHBIX PEaKlUil Ha MOHBI: MAarHUs, KaJIbLIM, ATIOMUHUA, [IMHKA, Xkene3a (1) u xxeneza (111), me-
mu (1), nabnmroeHne M onucaHUe MPOILIECCOB OKPAIUIMBAHUS ITUIAMEHU WOHAMM HATpHs, Kalusd U
KanbpIusl (BO3MOXKHO HKCIIONH30BAaHUE BUCOMATEPHATIOB), HMCCIEAOBaHUE aM(OTEPHBIX CBONCTB
TUAPOKCUIA ATOMUHHS W THAPOKCHJA LMHKA, PEHICHUE SKCIEPUMEHTAIbHBIX 3aJad IO TEMe
«BakHeHIme MeTajuIbl U UX COCIUHEHUS)).

Xumus U OKpy:Kawias cpeaa. BemecrBa u Marepuaisl B TOBCEJHEBHOM )KU3HU YeJIOBE-
Ka. be3omacHoe MCIIOb30BaHKUE BEIIECTB M XMMHUYECKHX peakuuid B ObiTy. [lepBas momomis mpu
XUMHYECKHX 0’KOT'aX U OTPaBJICHUSIX. XUMUYECKOE 3arpsi3HEHUE OKpYyKarolen cpenbl (mpeaenbHas
JomycTuMasi KoHleHTpauus BeuiectB, naigee — [IJIK). Ponb XxumMum B pelieHUH 3KOJIOTUYECKUX
npo0Jem.

Xumuueckuii IKcnepumenm: u3ydeHue oOpasoB MaTepHaIoB (CTEKJIO, CIUIaBBl METAJUIOB,
MOJIMMEPHbIE MAaTEPUAIIBI).

Mesxcnpeomemmnie céazu. Peannzanus MEXIIPEIMETHBIX CBSI3€H NPU U3yUYEHUU XUMUU B 9
KJIacCe OCYIIECTBIIAETCSA Yepe3 MCIOJIb30BaHNE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX MOHATUHN, TaK U
MOHSITUH, SIBIISIOIIMUXCS CUCTEMHBIMU TSI OTJEIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO IHKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH, TEOpHsl, aHATU3,
CUHTE3, Kiaccu(uKalus, IepuoAUYHOCTb, HAOIIOAEHUE, IKCIIEPUMEHT, MOAEIUPOBAaHNE, U3MEpe-
HUE, MOJIeIIb, SIBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOTIOTUSI, MAaTEPHAIIBI.

dusnka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUI, U30TOIIbI, PaJAHOAKTHB-
HOCTb, MOJIEKYJIa, SJICKTPUUECKUN 3apsijl, TPOBOJAHUKH, TIOTYTIPOBOJIHUKHU, TUINEKTPUKH, (HOTOAIIE-
MEHT, BEILECTBO, T€JI0, 00BEM, arperaTHoe€ COCTOSHHUE BELIECTBa, ra3, pacTBOp, pacTBOPUMOCTb,
KpUCTAJIJIMYECKasi perérTka, CIUIaBbl, (U3NYECKUE BEIMYUHBI, SAUHUIBI U3MEPEHUS, KOCMHUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: gorocunres, npixanue, 6uocdepa, skocrucTeMa, MUHEpAJIbHBIE yI00pEHUs, MUK-
PORJIEMEHTHI, MaKpOdJIEMEHTHI, MUTAaTEeIbHBIE BeliecTBa. [ eorpadus: armochepa, runpocdepa, Mu-
HepaJibl, TOPHBIE MTOPO/IbI, MOJE3HBIE UICKONIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.
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YuyeOHO-TEMATHUYECKHI IJIAaH

8 KJIACC
Ne HaumeHoBaHme pa3jiesioB M TeM NPOTrPaAMMBbI KoJsmn4yecTBo 4acoB duekTpoHHbIe (LM pOoBLIE) 00pa3.pec-bl
n/n Becero | KP! | IIP?
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE OHATHS.
1.1 XuUMHS — BaKHasl 00JacTh €CTECTBO3HAHUS M NMPAKTHUUYECKOU Jesi- 5 2 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢c
TEJIHLHOCTH YEJIOBEKA.
1.2 BemniectBa 1 XUMHUYECKHE PEAKITUH. 15 1 bubnuorexa IJOK https://m.edsoo.ru/7f41837¢c
Hroro no pazueny. 20
Paznen 2. BaxHeiinme npeacTaBuTe Il HEOPraHUYECKUX BEIIECTB.
2.1 | Bo3ayx. Kucnopog. [Tousitue 06 okcuaax. 6 0 | bubanoreka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopon. [TonsiTie 0 KHCIIOTaX U COMSIX. 8 1 bubnuorexa IJOK https://m.edsoo.ru/7f41837¢c
2.3 | Bona. PactBopsl. [loHsiTHE 00 OCHOBAHUSIX. 5 1 1 bubmmnoreka LIOK https://m.edsoo.ru/7f41837c
2.4 | OCHOBHBIC KJIACChl HEOPTAaHMUCSCKUX COCTMHCHHIA. 11 1 1 bubmmnoreka LIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

cKkasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbBIE PCAKIIUHA.

Paznen 3. [lepuoanueckuii 3axon u Ilepuoanyeckasi cucreMa XUMHYECKUX dj1eMeHTOB 1.

N. MenneneeBa. CTpoeHue aToMoB. XUMHYe-

3.1 | [leproanveckuii 3akoH u [lepuoguueckas cucTeMa XHUMHUYECKHX 7 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
anemeHToB JI. 1. Mennene-eBa. CTpoeHue aroma.
3.2 | Xumuueckasi cBsi3b. OKHCIHUTENIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH. 8 1 bubmmnoreka LIOK https://m.edsoo.ru/7f41837c
Htoro mo pazneny. 15 bubmmoreka I{OK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpemsi. 3 bubmmoreka I{OK https://m.edsoo.ru/7f41837c
O0111ee KOJIMYECTBO YacOB IO MPOTrpaMMe. 68 4 5
9 KJIACC
Ne HaunmeHnoBaHue pa3/ie/ioB U TeM MPOrpaMMbl KosmnuecTBo yacoB JJieKTpOHHBIE (HU(POBbIE) 00pa3.pec-bl
n/n Beero| KP | IIP
Pasznen 1. BemecTBo 1 XUMHYECKHE PeaKIUH.
11 [ToBTOpenue u yrirybiaeHne 3HaHUH OCHOBHBIX Pa3/eloB Kypca 8 5 1 bubnmoreka LIOK https://m.edsoo.ru/7f41a636

KJ1acca.

! Tpumeuanue: nanee KP — KOHTpONbHbIE paGOTHI.
2 [Ipumeuanue: panee [1P — npakTuueckue paGoThL.
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1.2 OCHOBHBIC 3aKOHOMEPHOCTH XMMHUYECKUX PEAKIIHIA. 4 bubamnoreka LIOK https://m.edsoo.ru/7f41a636
1.3 DJIEKTPOIUTHYECKAS JUCCOIMAINA. XUMHUYECKHUE PEaKI[MK B pac- 8 bubmnoreka IJOK https://m.edsoo.ru/7f41a636
TBOpax.
Wroro no pazzueny. 17
Pa3nen 2. HemeTauibl M HX COeTHHEHUS .
2.1 OOmiasi XapakTepUCTUKa XUMHYECKUX 3eMeHTOB VIIA-rpymrbr. 4 bubnmnoreka LIOK https://m.edsoo.ru/7f41a636
["anoreHsl.
2.2 OOmiasi xapakTepUCTUKA XMMUYECKUX 3JIeMEeHTOB VIA-rpymmbl. 6 bubnmnoreka LIOK https://m.edsoo.ru/7f41a636
Cepa u e€ coeIMHEHHSI.
2.3 OOmias xapakTepUCTHKA XMMHUYECKHX 3JIEMEHTOB VA-IpyIbl. 7 bubnunorexa LIOK https://m.edsoo.ru/7f41a636
A3ort, hochop 1 UX COCTUHECHHS.
2.4 OOmiasi xapakTepUCTUKA XMMHUYECKUX 3JIeMEHTOB |V A-rpymmbl. 8 bubnmnoreka LIOK https://m.edsoo.ru/7f41a636
Vriepo/i, KpeMHUI U X COSTHHCHHSI.
Hroro no pazueny. 25
Pa3nes 3. MeTasibl M HX COCAUHCHHUS.
3.1 OO01me CBOMCTBAa METAILIOB. 4 bubanorexa IJOK https://m.edsoo.ru/7f41a636
3.2 Baskueiiime MeTaIsl U X COEIUHEHUS. 16 bubanorexa IJOK https://m.edsoo.ru/7f41a636
Hroro no paszeny. 20
Pasnen 4. Xumusi u oKpy:Kamomas cpeaa.
4.1 | BemecTBa M MaTepHaibl B JKH3HH YCTOBEKA. 3 | BuGmmoreka LIOK https:/m.edsoo.ru/7f41a636
HWroro no pazneny. 3
PesepBHOe Bpemsl. 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
OO11ee KOJIMYECTBO YacOB MO MPOrpaMMe. 68
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KanennapHo-temaTuyeckoe NJIaHUPOBaHUE Y4eOHOr0 MaTepuaJia
no xumum___ s 9 «a, 0, B, m» kiaccoB Ha _2023-2024 y4eOHblii roj.

Yuurtean baiimues E.N.

Ne JarTa ypoka Tema ypoka Buabi u popmbi Ipumeuanue (31eK-
Iaau \ dakr KOHTPOJIA TPOHHBbIE 00pa3.pec-bl)
| yeTBepTH
Pa3znea 1. BemecTBo 1 xummn4yeckune peakuun (17 4.)
1.1. IToBTOpeHue u yriaydJjeHne 3HAHNH OCHOBHBIX pa3ienoB Kypca 8 kiaacca (5 4., 1 KP)
1 | 01.09. [Tepuoaunueckuii 3akoH. [lepuoanueckas cucteMa XuMu4eckux aie- | UHIuBUIyambHBIN; bubmorexa [IOK
menToB JI. V. Menneneesa. Uuctpykrax no Th. 6ecena, yCTHBII onpoc. | Nitps://m.edsoo.ru/00adb59e
2 | 05.00. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX IIEMEHTOB Texymuii, ycTHBIN Bu6nmoreka [IOK
[IEPBBIX TPEX NIEPHOIOB. orpoc. https://m.edso00.ru/00adb6b6
3 | 08.09. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. Texyuuii, ycTHBIN bubmuorexa [IOK
orpoc. https://m.edsoo.ru/00adb7e2
4 112.09. Buibl XuMH4€eCKOM CBS3H U TUIIBI KPUCTAIUIMYECKUX PEHIETOK. Texymui, ycTHbIN Bubmmorexa [IOK
orpoc. https://m.edsoo.ru/00adbac6
5 | 15.00. Konrtponsnas padora Nel o teme «IloBropenue u yriyOnenue 3Ha- | Kontponbhas paboTa.
HUI OCHOBHBIX pa3esioB Kypca 8 Kiaccay.
1.2. OcHOBHbIE 32aKOHOMEPHOCTH XUMHU4YECKHUX peakiuii (4 4.)
6 | 19.00. Knaccugukarus XuMHUeCKUX peaklnii o pa3IMyHbIM Ipu3HaKkaM. | Tekymuil, yCTHbIN Bu6moreka [IOK
orpoc. https://m.edsoo.ru/00adbch0
7 | 22.00. [TonsiTve 0 ckopocTH XUMHYECKOM peakuuu. [IoHsaTne o romoren- Texymui, ycTHbIN bubmmorexa [IOK
HBIX ¥ TETEPOTEHHBIX PEAKIIHUSIX. ompoc. hitps://m.eds0.ru/00adbeda
8 | 26.00. [TonsTHE O XMMHUUYECKOM paBHOBECUH. DAKTOPBI, BAUAIOIIME HA CKO- | Tekymuii, yCTHBIN bubmmorexa [IOK
POCTh XMMHYECKOM PEAKIIMY U TIOJIOKEHUE XUMUYECKOTO PABHOBE- | OIPOC. https://m.eds00.ru/00adc28¢
CHsL.
9 | 29.00. OKHUCIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIINH. Texymmid, yCTHBIN Bubmmorexa [IOK
ompoc. https://m.edsoo.ru/00adcade
1.3. DaekTpoauTHYeCcKas qucconuanus. XuMHuecKne peakiuun B pacrpopax (8 u., 1 KP, 1 ITP)
10 | 03.10. Teopus snekTponuTHUECKO auccorpany. CUIbHBIC U clladbie Texkyuuii, yCTHbIN bubmmorexa [TOK
3JIEKTPOJIUTEL ompoc. https://m.edsoo.ru/00adcd68
11 | 06.10. HoHHbIe ypaBHEHHS PEaKIUH. Texyumid, ycTHBIN bubmmorexa [OK
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Ne /laTa ypoka Tema ypoka Buael u popmsl IIpumeuanue (371ek-
Inan dakTt KOHTPOJIA TPOHHBIE 00pa3.pec-bI)
ompoc. https://m.edso00.ru/00add448
12 | 10.10. XUMHYECKUE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE IpecTaBieHuil | Tekymuii, yCTHBIM bubnnorexa [JOK
00 SIIEKTPOIUTUYECKON AUCCOLMALHH. orpoc. https://m.edsoo.ru/00addSd8
13 | 13.10. XMMHUUECKUE CBOICTBA COJIEH B CBETE Ipe/CTaBIeHU 00 anekTpo- | Texymuii, ycTHbIH Bu6miorexa IIOK
JINTUYECKON TUCCOLUAINH. orpoc. https://m.edso0.ru/00add8b2
14 | 17.10. [TonsiTHE O rUApOIN3E CONEH. Texymmii, ycTHbIN Bu6moreka [IOK
orpoc. https://m.edsoo.ru/00add9d4
15 | 20.10. OO6o6uienne U cucTeMaTu3alys 3HaHUM 110 TeMe «Dnekrponutude- | Texymuii, ycTHbIi Bu6miorexa IIOK
cKasl Aucconuanys. XuMUYECKHE PEaKIMU B PacTBOPAX». onpoc. https://m.edso0.ru/00addd12
16 | 24.10. [Tpaktuueckas pabora Ne 1. «PemnreHne skcriepuMeHTaIbHBIX 331a9». | [IpakTiyeckas padora. | bubmuorexa [IOK
Nuctpykrax no Th. https://m.edsoo.ru/00addbfa
17 | 27.10. KonrpoabHas pabora Ne2 rmo treme «ekTpoauTudeckas auccomnna- | KonrponbHas padora. | bubmoreka IIOK
1Msi. XMMHYECKHE PEakliK B PaCTBOPAx». https://m.edso0.ru/00addecO
Il yeTrBepTH
Pasnen 2. Hemerajuibl 1 UX coeqnHeHus (25 4.)
2.1. O0mas xapaKTepucTHKAa XUMHYecKUX 3JeMeHToB VIIA-rpynnel. I'asnorens! (4 u., 1 ITP)
18 | 07.11. OO0m1as XxapakTepuCcTHKa TraJJOTeHOB. XMMUUYECKHE CBOMCTBA HA MpU- | TeKyIuid, yCTHBIN bubmmorexa [IOK
Mepe XJI0pa. ompoc. https://m.edsoo.ru/00addfe2
19 | 10.11. Xnoposogopoa. CosisiHast KUCIIOTa, XUMHYECKHAE CBOMCTBA, TofTyde- | TeKyIuii, yCTHBIN bubmmorexa [IOK
HHUE, IPUMEHEHHUE. orpoc. https://m.edsoo.ru/00ade104
20 | 14.11. [Mpaktuyeckas pabora Ne 2 o teme «Ilomydenue consHoi kuciaoTel, | [IpakTuueckas padora. | bubmoreka IIOK
usydenue e€ coiictBy. Mucrpykrax mo Th. https://m.edso00.ru/00ade348
21 | 17.11. Brruucienus mo ypaBHEHUSAM XUMUYECKUX PEaKIIUi, €CITU OJIMH U3 Texymuit, yCTHBIN bu6nuorexa LIOK
peareHToB JIaH B U30BITKE orpoc. https://m.edsoo.ru/00ade488
2. O0mas xapakTepucTuKa XuMuieckux 3j1eMeHnToB VIA-rpynnel. Cepa u eé coenunenus (6 4.)
22 | 21.11. OOmas xapakTepucTuka 31eMeHToB VIA-rpynmst Texymmii, ycTHBIN But6mmorexa IIOK
orpoc. https://m.edsoo.ru/00ade64a
23 | 24.11. AnnorponHsie Moaudukauu cepbl. Haxoxaenue cepol u e€ coenu- | Texymmid, yCTHBIHA Bubnuoreka [IOK
HEHUH B mpupojie. XUMHYECKHE CBONCTBA CEPBL. orpoc. https://m.edsoo.ru/00ade64a
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Ne /laTa ypoka Tema ypoka Buael u popmsl IIpumeuanue (371ek-
Inan dakTt KOHTPOJIA TPOHHBIE 00pa3.pec-bI)
24 | 28.11. CepoBoaopo]i, cTpocHHE, (U3HMUECKUE U XUMUYECKUE CBOWCTBA Texymuii, yCTHBIN bubmmorexa [IOK
ompoc. https://m.edsoo.ru/00ade802
25 | 01.12. Oxkcuapl cepbl. CepHas KUCIIOTa, GU3UYECKUE U XUMHYECKUE CBOM- Texymui, ycTHBIN bubmmorexa [IOK
CTBA, IPUMEHECHNUE orpoc. https://m.edsoo.ru/00adea28
26 | 05.12. XUMUYECKUE pPeaKkllui, JIieKallle B OCHOBE TPOMBINIICHHOTO croco- | Tekyiuii, yCTHbIN Bu6nmoreka [IOK
0a MoJIyYeH s CEPHOM KUCIOTHL. XMMHYECKOE 3arpPA3HEHNE OKPY- ompoc. hitps://m.edso.ru/00adec8a
Aol Cpelibl COSTMHEHUSIMH CePhI
27 | 08.12. Borunciienue MaccoBoil 10y BbIX0/A MIPOIYKTa peakluu Texyumuii, ycTHbIN bubmmorexa [IOK
ompoc. https://m.edsoo.ru/00adec8a
2.3. O0mas XapakTepUCTHKA XUMHYECKHUX 3JieMeHTOB VA-rpynnbl. A30T, ¢pocdop u ux coegunenus (7 4., 1 I1P)
28 | 12.12. OO61mas xapakTepucTuka 3JeMeHTOB VA-Tpynmbl. A30T, pacipo- Texymuii, ycTHBIN Bubamnorexa [IOK
CTpaHEHHE B MPUPOJIE, DU3MIECKHE U XMMHIECKHE CBOMCTBA Ompoc. https://m.edsoo.ru/00adeeab
29 | 15.12. AMMHaK, ero pu3nvecKue 1 XMMUYECKHe CBOMCTBA, MTOJTyuYeHHE U Texymui, ycTHbIN Bubmmorexa [IOK
PUMEHEHNE orpoc. https://m.edso0.ru/00adf004
30 | 19.12. [Tpaktuyeckas padora Ne 3 o teme «Ilosyuenne ammuaka, nzyde- [MpakTrueckas padota. | bubmmorexa [IOK
Hue ero cBocTey. Mucrpykrax mo Th. hitps://m.eds00.ru/00adf180
31| 22.12. A3OTHas KACIIOTa, e€ PU3nuecKue U XUMUIEeCKHIEe CBOHCTBA Texymmii, yCTHBIN Bubmmorexa [IOK
ompoc. https://m.edsoo.ru/00adf306
32 | 26.12. Hcnonb30BaHne HUTPATOB U COJIE aMMOHHMSI B KaUeCTBE MUHEpalb- | TeKyluil, yCTHbIN Bubmmorexa [IOK
HBIX Y100peHnii. XMMHYECKOE 3arpsA3HEHUE OKPYKAIOIIEN CPeIbl orpoc. https://m.eds00.ru/00ad518
COCIMHEHUSIMH a30Ta
33 | 29.12. ®ocdop. Okenn pocdopa (V) u pochopHas kucnora, pusnueckue u | Texyuui, yCTHBINA bubmmorexa [IOK
XHMHYECKUE CBOWCTBA, TIOJyYEHHE ompoc. https://m.eds00.ru/00adf68a
1l yeTBepTH
34 | 09.01. Hcnonp3oBanue GocdaToB B KaueCTBE MUHEPATBHBIX YI00PEHUI. Texymmid, yCTHBIN Bubmmorexa [IOK
3arpsi3HeHue MPUPOAHO# cpefbl hochaTamu Ompoc. hitps://m.eds00.ru/00adfc20
2.4. O0mas xapaKTepUCTHKA XMMH4YEeCKHUX 3JieMeHTOB IVA-rpynnsl. Yriepoa, KpeMHui M ux coeafuHenus (8 4., 1 KP, 2 ITP)
35 | 12.01. VYraepon, pacnpocTpaHeHue B pUpoJe, huzndeckre U xumuueckue | Tekymuid, yCTHBIHI Bubmmorexa [OK

CBOMCTBA

orpoc.

https://m.edsoo.ru/00adfd9c
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Ne /laTa ypoka Tema ypoka Buael u popmsl IIpumeuanue (371ek-
Inan dakTt KOHTPOJIA TPOHHBIE 00pa3.pec-bI)
36 | 16.01. Oxcuzpl yraepona, ux (pusnuecKkue U XUMUYeCKUe CBOMCTBA. JKono- | Texymuil, yCTHBIN Bubmmorexa [IOK
MYECKHe POOJIeMBI, CBSI3aHHBIE ¢ OKcH oM yrireposa (1V) ompoc. hitps://m.edsoo.ru/00adfebe
37 | 19.01. VYronpHas KUCIOTa U €€ COoJn Texymmid, ycTHBIN Bubmmorexa [IOK
ompoc. https://m.edsoo.ru/00ae006¢c
38 | 23.01. IIpakTuueckas padora Ne 4 o reme «Ilomyuenue yriuekucnoro rasa. | [Ipaktuueckas pabora. | bubmiorexa [IOK
KauecTBeHHas peakius Ha KapOoHaT-Hon». MucTpykTax no Th. https://m.edsoo.ru/00ae027e
39 | 26.01. [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O CO- Texymuii, ycTHBIN Bu6nmoreka [IOK
eIMHEHHUSX yIIepo/ia ompoc. https://m.edsoo.ru/00ae054e
40 | 30.01. KpemHuuii u ero coequHeHus Texyumuii, ycTHBIN Bubamnorexa [IOK
orpoc. https://m.edso00.ru/00ae080a
41 | 02.02. I[IpakTuyeckas pabora Ne 5. PenieHue skcriepuMeHTaNbHbIX 33124 1o | [Ipakruyeckas pabora. | bubmioreka IOK
Teme «BaxxHeiinme HeMeTauIbl 1 UX coeMHeHUs». HCTpyKTaK 1Mo https://m.eds00.ru/00ae0bf2
Tb.
42 | 06.02. Kontponbnas padota Ne3 o teme «Bakneiiiie HeMeTamIbl U UX KonTtposnbHast padota. | bubmmorexa [IOK
COCMHEHUS https://m.eds00.ru/00ae0el18
Pa3znen 3. Mertauibl U ux coenunenus (20 4.)
3.1. O0uue cBOMCTBA METAJLIOB (4 4.)
43 | 09.02. OO01mmas xapakTepucTUKa XUMHUYECKIX JIEMEHTOB — MeT ajioB. Me- | Tekymmiuii, yCTHBIHA Bubmmorexa [IOK
TAJNIMYECKAs CBA3b U METAUTNYECKAs KPUCTAIMYECKAs PENIETKA. omnpoc. hitps://m.edsoo.ru/00ae103e
PusnuecKue CBOMCTBA METAJLIOB
44 | 13.02. XVMHYECKHE CBOWCTBA METAIIJIOB. DIEKTPOXUMUYECKHM psj Hanpsi- | Tekyuuil, ycTHbIN Bubmmorexa [IOK
SJKeHHI MeTalJIoB ompoc. https://m.edso0.ru/00ae1156
45 | 16.02. OO6mue criocoOb! moydeHus MeTauioB. CriiaBel. BerauciaeHus mo Texymui, yCTHBINA Bubmnorexa [JOK
YpaBHEHUSIM XUMHUYECKHX PEAKIIUi, €CITH OJUH U3 PEarcHTOB CO- OITpoc. https://m.eds00.ru/00ae1156
JICPKHUT TIPUMECH
46 | 20.02. [TonATHE 0 KOPPO3UU METAILIIOB Texymmii, ycTHBIN But6mmorexa IIOK
orpoc. https://m.edso0.ru/00ae1278
3.2. BaxHeiimmne MeTa/uibl U UX coequnenns (16 4., 1 KP, 2 TIP)
47 | 27.02. [leno4ynbie MeTaNIBI Texymuii, ycTHBIH bu6mmoreka [IOK

orpoc.

https://m.edsoo0.ru/00ael14b2
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Ne /laTa ypoka Tema ypoka Buael u popmsl IIpumeuanue (371ek-
Inan dakTt KOHTPOJIA TPOHHBIE 00pa3.pec-bI)
48 | 27.02. OKcubl U THAPOKCUIBI HATPUS U KU Texkymuii, ycTHbIN bubmmorexa LIOK
ompoc. https://m.edsoo.ru/00ae14b2
49 | 01.03. IlemouyHO3eMeIbHBIC METAIIBI — KAJbIMH U MarHuu Texymui, ycTHBIN bubmmorexa LIOK
ompoc. https://m.edsoo.ru/00ae15e8
50 | 05.03. Baxneiiime coenuHEHNS KaJIbLIUI Texyumuii, ycTHBIN bubmuorexa [IOK
orpoc. https://m.edsoo.ru/00ae15e8
51| 12.03. O060011IeHNEe U cUcTEMAaTHU3aMs 3HaHUH 110 TeMe «JKECTKOCTH BOIBI Texymuii, ycTHBIN
Y METOJIbI €€ YCTPAHEHUSIY. OIIpoc.
52 | 15.08. KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs Texyumuii, ycTHBIN Bu6nmoreka [IOK
orpoc. https://m.edsoo.ru/00ae1886
53 | 19.03. [MpakTrueckas padora Ne 6 1o Teme «KECTKOCTh BobI ¥ MeTOIbI € | [IpakTHueckas pabora. | bubmoreka [IOK
yerpanenus». Unerpykrax o TB. https://m.edsoo.ru/00aelae8
54 | 22.08. AroMUHUR Texymii, ycTHBIN Bubmmorexa [IOK
ompoc. https://m.edsoo.ru/00aelc64
IV yerBepTh
55 | 02.04. AmdoTepHbIe CBOICTBAa OKCHA U THIPOKCHIA Texymii, ycTHBIN Bubmoreka [IOK
orpoc. https://m.edsoo.ru/00ae1c64
56 | 05.04. XKenezo Texymmii, ycTHBIN Bubmmorexa [IOK
orpoc. https://m.edsoo.ru/00ae1d86
57 | 09.04. Oxcwusl, ruapokcu sl u conu sxenesa (1) u xenesa (111) Texyuuii, yCTHbIN Bubmurorexa LIOK
orpoc. https://m.edsoo.ru/00ae35e6
58 | 12.04. O00011IeHNE U CUCTEMATU3AIUS 3HAHUN Texkyuuii, ycTHbIN
orpoc.
59 | 16.04. [Mpaktuueckas padota Ne 7. Pemienue sxcriepuMeHTanbHbIX 3a1a4 1o | [Ipaktuueckas padota. | bubmmorexa [IOK
TeMe «BakHeiinme MeTauIbl U X coeauHeHus». MHCTpYKTa) mo https://m.edso0.ru/00ae3de8
Tb.
60 | 19.04. Borunicnienust mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €CJIU OJIUH U3 Texymuit, ycTHBIN Bubmmorexa [IOK
peareHTOoB JIaH B U30BITKE WM COJICPIKHUT MIPUMECH. BrraucieHus orpoc. hitps://m.eds00.ru/00ae1750
MAacCOBOM JIOIM BBIXO/1a MMPOAYKTA PEaKIIUH
61 | 23.04. O06o00611IeHNEe U cucTeMaTH3alus 3HaHui 110 TeMme «BakHeiimme me- Texyumid, ycTHBIN
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/laTa ypoka

Tema ypoka

Buael u popmsl

IIpumeuanue (371ek-

Ilnan dakr KOHTPOJIA TPOHHBbIE 00pa3.pec-bl)
TAJJIBL M KX COCTMHCHUS) orpoc.
62 | 26.04. Kontponsnast padora Ne4 o reme «Baxnelme metamisl 1 ux co- | KontponbHas paboTa.
€IMHEHUS»
Pa3znen 4. Xumus n oxkpyxaromias cpena (3 4.)
4.1. BemmecTBa 1 MaTepuaJibl B )KM3HM YesioBeka (3 4.)
63 | 03.05. BemecTBa 1 Marepualibl B IOBCEAHEBHOM KU3HU YEJIOBEKA Texymui, yCTHBIN bubmmorexa LIOK
orpoc. https://m.edso0.ru/00ae3f50
64 | 07.05. XUMHYECKOE 3arps3HEHUE OKPYKAIOMIEH Cpe/Ibl Texymmii, yCTHBIN bubmmorexa [IOK
orpoc. https://m.edsoo.ru/00ae4270
65 | 14.05. Postb xuMuu B pemieHn# SKOJIOTHIECKUX MPOoOIeM Texymuii, ycTHbIN bubmmorexa [IOK
orpoc. https://m.edsoo.ru/00ae4270
66 | 17.05. PeseprHblii ypok. O000IIeHNE 1 CUCTeMaTH3AIHs 3HAaHUH 3a Kypc Texymmii, yCTHBIN bubmmorexa [IOK
XHMHIH 9 KJIacca. ompoc. https://m.edsoo.ru/00ae0dOa
67 | 21.05. PeseprHblit ypok. O000IIeHNE 1 CUCTEMaTH3AIHs 3HAHUH 32 Kypc Texymmii, yCTHBIN Bubmmorexa [IOK
XHMHH 8-9 KIIACCOB. ompoc. https://m.edsoo.ru/00adb33c
68 | 24.05. PezepsHblil ypok. O0001eHue U cucreMaTu3anus 3HaHui kype xu- | Tekymuil, yCTHbIN Bubmoreka [IOK
MUK 8-9 KIIaCCOB. orpoc. https://m.edsoo.ru/00ad9cb2
OO11ee KOIMYECTBO YACOB MO IPOrpamMMe
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Xwumus, 8 knacc/ I'abpuensu O.C., Octpoymon WN.T"., CnaakoB C.A., AKIOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemeHuey.

2. Xwumwus. 8 kiacc: yue0. s odmeodpazoBatenbHbIx yupexkaenuii / O.C. 'abpuensH. - 3-e u3.,
ctpeotu. - M.: [Ipoda, 2022. - 286 c.

3. Xumwus. 9 kiacc: yue0. aisa oomeoopazoBaTenbHbIX yupexaeauii / O.C. ['abpuernsy. - 3-¢ u3.,
ctpeotu. - M.: [Ipoda, 2022. - 286 c.

METOAUYECKHUE MATEPUAJIBI VI YYUTEJIA

1. Tabpuensn O. C., Bockoboitnukosa H. I1., fmykoa A. B. HactonpHas kHura yuutens. Xu-
Mmus. 8 Ki1.: MeTonuueckoe ocodue. - M.: JIpoda, 2021.

2. Tabpuensia O. C., SAmykoBa A. B. Terpags ans 1ab0opaTOpHBIX OMBITOB M MPAKTHYECKUX Pa-
60t. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 xinace». M.: lpoda, 2022.

3. Taopuemnsn, O. C. Meroauueckoe nocodue k yueounky O. C. ['abpuensna «Xumusi». 8 kiace /
O. C. I'abpuensn. — M.: Jlpocda, 2021. — 109.

4. TaopuensH, O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensHa «Xumusi». 9 xinace /
O. C. I'abpuensn. — M.: Jlpocda, 2021. — 108.

5. Xwummus: texnomornveckue kaptol K yueouuky O. C. ['abpuensna «Xumus. 8 Kiacc»: METOIH-
yeckoe nocodue / JI. . Acanoa. — M.: JIpoda, 2020.

6. Xwumus: texnomorndeckue kaptol K yueOuuky O. C. ['abpuensna «Xumus. 9 kimace»: MeToau-
yeckoe nocodue / JI. . AcanoBa. — M.: JIpoda, 2018.

7. Xummus. 8 ki.: KontponbHbie u mpoBepounbie padoThl K yueOHuky O. C. ['abpuensina « Xumusi.
8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: lpoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HUHTEPHET

=

http://www.chemnet.ru - T'azeta « Xumusi» u caiit st yuutens «51 uny Ha ypoK XHUMHI.
http://him.1september.ru - Equnas komnexiust [IOP: [TpeamerHas komuteKnus « XuMUs».
http://school-collection.edu.ru/collection/chemistry - EcrecTBeHHO-Hay4YHbBIE SKCIIEPHMEHTBHI:
xumus. Komnekiusa Poccuiickoro o0mieo0pa3oBaTeasHOTO MopTana.

http://experiment.edu.ru - AJIXUMUK: caiit JI.FO. Anuk6epoBoii.

http://www alhimik.ru - Bcepoccuiickast ouMnuaia mKoJIbHAKOB 110 XUMHH.
http://chem.rusolymp.ru - Opranuyeckasi XuMHusi: 3JICKTPOHHBIH YISOHUK LISl CPEAHEH MIKOIBI.
http://www.chemistry.ssu.samara.ru - OCHOBBI XUMHH: DJICKTPOHHBI yUCOHUK.

http://www hemi.nsu.ru - OTKpBITBIH KOJIEIK: XUMUSI.

http://www.chemistry.ru - JlucTaHunoHHas OJMMMITHAAA 110 XUMHH: TEIEKOMMYHHKAIIMOHHBIN
00pa3oBaTeNbHbIH TPOSKT
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