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MHHOACHUTEJIbBHASA 3AIINCKA

PaGouast mporpamMma 1mo XuMuu AJisg 00y4aromuxcst 8 KIIaCCOB cOCTaBlieHa Ha ocHoBe TpebGoBaHuit K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTebHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus,
npencTaBieHHbIX B dDenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOT'O O0IIEro
o0pa3oBaHUsl, ¢ YIYETOM pacrpeleIéHHBIX 10 KJIaccaM MPOBEPSIEMbIX TpeOOBaHUN K pe3ysIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO OOIIIETO 0Opa30BaHus U JIEMEHTOB COACPIKAHUS,
MIPEJICTABICHHBIX B Y HUBEPCAILHOM KOIMU(UKATOPE 10 XUMUH, a TaK)Ke Ha ocHoBe [IpuMepHOit mporpamMmbl
BOCIIUTAHUS 00YyYaroIIMUXCs MPU MOJTyYEHUH OCHOBHOTO 00111ero oOpa3oBanus u ¢ yuétom Konnenmuu
npenoAaBaHus y4eOHOTO IpeaMeTa « XuMus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit
deneparyn, peaTn3yoNIIX OCHOBHBIE 001Ie00pa3oBaTenbHbIe porpamMmmel (yTB. Pemennem Komnernn
Munnpocsenienust Poccun, nporokosn ot 03.12.2019 N [1K-48H).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bxuag yuebHoro npeamera « XuMus» B TOCTHKEHHE 11€7I€il OCHOBHOTO 00111eT0 00pa3oBaHus 00yCIOBIEH
BO MHOT'OM 3HAY€HHEM XMMHUYECKON HAyKH B MO3HAHUM 3aKOHOB MPUPOJIbI, B PA3BUTUH MPOU3BOIUTEIBHBIX
CHUJI OOIIECTBA M CO3IaHUHM HOBOM 0a3bl MaTePHAIBHOU KYJIbTYPHI.

XuUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK pacrpocTpaHuia CBOE BIHMsHUE Ha BCe 00JIaCTH
YEJI0BEUECKOr0 CYIIECTBOBAHHUS, 3a]ajla HOBOE BUJIEHUE MUPA, CTaJIa HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOM KyJIBTYPbl, HEOOXOAMMBIM YCIIOBHEM KH3HU OOIIECTBA: 3HAHUE XUMUU CIIYKUT OCHOBOU ISt
(hopMUpOBaHNS MUPOBO33PEHHUS YEIIOBEKA, €r0 MPECTaBICHUI O MaTEpUaIbHOM €JMHCTBE MHUPA; BAXKHYIO
poib urpatoT hopMupyeMble XUMHUEH MPeACTaBICHUS O B3aUMOIIPEBPALICHHUSIX YHEPTUU U 00 SBOIOIHH
BEIIECTB B MPUPO/JIE; COBPEMEHHAsI XMUMUS HalpaBJieHa Ha pellieHue TI00albHbIX MPOOIeM YCTOWYMBOTO
Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YJHEPTETHUECKOM, MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, MPoOIeM
3/IpaBOOXpaHEHUSI.

B ycnoBusix Bo3pacTaromiero 3HaueHus: XMMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHYECKOro o0pazoBaHus. B miaHe conpanu3anuu oHO SBISETCA OJHUM U3 YCIOBUNA (POPMUPOBAHUS
MHTEJIJIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY UY€JI0BEKY XMMHUYECKHE 3HaHUSI HEOOXOUMBI U1 IPUOOpETEeHUs! OOIIEKYJIbTYPHOTO
YPOBHSI, TO3BOJISIFOILIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOPa3HOM
’KM3HU OOIIECTBA, JJIs1 OCO3HAHUS BaKHOCTU Pa3yMHOI'O OTHOIIEHUS K CBOEMY 310POBBIO U 3/I0POBBIO
JPYTUX, K OKpY’Karoliel IpupoaHOi cpefie, Ui IpaMOTHOTO TIOBEJICHUS IIPU MCTIOJIb30BAaHUH PAa3JInYHbIX
MaTEpHUajIoB U XMMUUYECKUX BEILIECTB B IOBCEAHEBHOM KU3HMU.

Xummnueckoe 00pa3oBaHuE B OCHOBHOM IIKOJIE SBJSETCSA 0a30BbIM 110 OTHOILEHHIO K CUCTEME O0LIero
XMUMHYECKOro oopazoBanus. [103TOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pealiu3yeT Npucyuiue oouemy
XMMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPBIE OTPAXKalOT rOCyAapCTBEHHbBIE, OOIIIECTBEHHbIE U
UH/IMBUYaJIbHbIE MOTPEOHOCTH. DTUM ONpEeNseTcs CyIHOCTh OOLIEH cTpaTeruu 00y4eHus, BOCIUTAHUS U
Pa3BUTHS 00YYAIOUINXCS CPEICTBAMH YUEOHOTO MpeaMeTa « XUMHUSD».

N3zyuenue npeamera: 1) cnocoOCTByeT peaau3aliii BO3MOXKHOCTEH JUIs caMOpa3BUTUS U POPMUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011el U (yHKIMOHATBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUPOBAHUE
MBILUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTENIbHON yueOHOM
JeSITeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX YMEHUHM, HEOOXOUMBIX KaK B [IOBCEIHEBHON
KHU3HU, TaK U B IPO(PeCcCHOHAIBHON 1eATENbHOCTH; 3) 3HAKOMUT CO CHELM(PUKON HAyYHOTO MBILIUICHUS,

3aKJIaJIbIBACT OCHOBBI LICJIOCTHOT'O B3IJIdAa HAa €CAMHCTBO IIPUPOJAbI U UCJIOBEKA, ABJISACTCA OTBETCTBECHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(hOpMHPOBAHUIO LIEHHOCTHOT'O OTHOIIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY,
BHOCHT CBOM BKJIaJl B 3KOJIOIHYECKOE 00pa30BaHHE MIKOJIbHUKOB.

Ha3Bannble HarpaBieHus B 00yUYeHHH XUMHUN 00€CTIEYMBAIOTCS CIIEUU(UKOM colepKaHus IIPEeIMETa,
KOTOPBIN ABJISETCS IIEIarOrHUYEeCKH aJalTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XMMHHU Ha OINpeeIEHHOM
srane e€ pa3BUTHs.

Kypc XuMum 0OCHOBHOM IIKOJIBI OPUEHTHPOBAH HA OCBOCHUE 00YYAIOLIMMHUCS OCHOB HEOPTaHUYECKOi
XMMHUHU ¥ HEKOTOPBIX HOHATHH U CBEIEHUH 00 OTJEIBbHBIX 00BEKTaX OPraHu4eCKON XUMHH.

CrpykTypa coaepkaHus rnpeamera chopMHUpOBaHa Ha OCHOBE CUCTEMHOTO MOAX0/Ia K €0 U3yUEHHIO.
COI[Cp)KaHI/Ie CKJIaaAbIBAaCTCA U3 CUCTEMbI MOHATHI 0 XUMHUYECKOM DJIEMEHTE U BCIICCTBEC U CUCTCMbI MOHATHH
0 XMMHYeCKoH peakiuu. O0e 3TU CUCTEeMBbl CTPYKTYPHO OpPraHM30BaHbl IO MPUHIIHITY MOCJIEA0BATEILHOIO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX NIPEACTABICHUIN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EeHHS KaK OCHOBBI BCETO €CTeCTBO3HaHUs, ypoBHs [lepnoanueckoro 3akona [I. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMUH, YUYEHHsI O CTPOEHUM aTOMa M XMMUYECKOH CBSI3H, IPEJICTABICHUNA 00
JIEKTPOIIMTUYECKOM TUCCOLMALINY BEILECTB B pacTBOpax. TeopeTuueckue 3HaHUs paccCMaTpUBAIOTCS Ha
OCHOBE IMIIMPUYECKH MMOTYUYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJIHOTO
YPOBHS K JPyTOMY, BHIIONHAA (QYHKIIMHA OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U

BO3MOXKHOCTEH MMPaKTUYCCKOr'0 MPUMCHCHHA U MOJIYUCHUA N3YyHaCMbIX BCIICCTB.

Taxast opranu3anus cojepKaHus Kypca cliocoOCTBYeT IPEACTaBICHNI0 XMMUYECKON COCTABIISIOIIEN
Hay4YHOH KapTUHBI MHMpa B JIOTHKE €€ CUCTEMHOH npupoibl. TeM cambIM 0OecrieunBaeTcst BO3MOKHOCTh
¢dopmupoBaHus y 00yUJarOMIUXCsI IEHHOCTHOTO OTHOMICHHUS K HAYYHOMY 3HAHHIO U METO/IaM TIO3HAHUS B
Hayke. Ba)KHO Takke 3aMETUTh, YTO OCBOCHHE COAEPKAHUSI Kypca MPOUCXOIUT C MPUBIICYEHUEM 3HAHUM U3
paHee U3y4eHHBIX KypcoB: « OKpy:karomuil Mup», «buonorus. 5—7 xinacce» u «®Pusnka. 7 Knacey.

HEJIN U3YYEHUSA YYEBHOI'O IPEJJMETA «XUMMUS»

K HampaBieHHI0 NepBOCTENEHHOM 3HAUMMOCTH MIPH peann3aiii 00pa3oBaTeNbHbIX PYHKINN ITpeIMeTa
«XUMHSD» TPATUIIMOHHO OTHOCAT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKOM HayKH Kak 00JIacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKON JEATEIBHOCTH YEJIOBEKA U KaK OJHOI0 U3 KOMIIOHEHTOB
MHPOBOH KyJbTyphbl. 3a/1aya NpeMeTa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUN —
BaKHEHIINX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHHIA, JOCTYIHBIX 00001IeHUI
MHPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HayKH, 3HAHUI O HayYHBIX METOJaX U3YUYEHHMs BEILIECTB U
XUMHUYECKUX PeaKlUi, a Takke B (POPMUPOBAHUM U PA3BUTUU YMEHUHN U CIIOCOOOB JEATEIbHOCTH,
CBSI3aHHBIX C IUNIAHMPOBAHUEM, HAOJIOJICHUEM U ITPOBEACHUEM XUMHUECKOTO SKCIIEPUMEHTA, COOIIOCHUEM
npaBuil 0€301MacHOro OOPAIEHHUs C BEIIECTBAMU B TIOBCEHEBHON KHU3HH.

Hapsiny ¢ 3TuM nenu uzyueHus npeaMeTa B IporpaMMe YTOUHEHbI U CKOPPEKTUPOBAHBI ¢ YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. Ceroans B 00pa3oBaHUH 0CO00 3HAUMMOMN
NpU3HAETCS HAIPABJICHHOCTh OOYYEHHs Ha Pa3BUTHE U CaMOPa3BUTHE JTMYHOCTH, (hopmMHupoBaHHe €€
UHTEJUIeKTa 1 0011el KynbTypbl. OOyueHHe yMEHUIO YUUThCS U MPOJOKaTh CBOE 00pa3oBaHue

CaMOCTOSITEJIbHO CTAHOBUTCS OJJTHOW M3 BAKHEHIINX (QYHKIMHN y4eOHBIX IPEIMETOB.

B cBsI3u ¢ 3TUM Npu U3y4EeHUHU IpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE 3HaU€HUE IPUOOPENH Takne
L€, KaK:

(dbopMHpOBaHNE UHTEIIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TNPUHSATHIO PEILIeHH, CIOCOOHON aanTupoBaThCs K OBICTPO MEHSIOIIMMCS yCIOBUSAM
KU3HU;

HaINpaBJIEHHOCTh OOYYEHHUsI HAa CUCTEMaTHUECKOE MPHOOIIECHUE yYalluXcsl K CaMOCTOSATEIbHOM



MO3HABATENBHON 1EATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM MOTHUBALIUIO U PA3BUTHE
CITOCOOHOCTEH K XHMMUHU;

obecreueHne yciaoBHii, CIIOCOOCTBYIOIIMX MPUOOPETEHNIO 00YYaIOIIMMHICS OTBITa Pa3HOOOpa3HON
JEeSTeNLHOCTH, TTIO3HAHKS ¥ CAMOTIO3HAHHUS, KITFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIIHIA ), UMEIOIIHX
YHUBEPCATHLHOE 3HAUCHUE JIJISI PA3IMIHBIX BUJIOB JCSITEILHOCTH;

dbopMupoBaHUE yMEHUN OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIEr0 MUpPa HA OCHOBAaHUH 3HAHUN U
OTIBITA, MOJIYYCHHBIX IPHU U3YYCHUH XUMHUH;

dbopMupoBaHUe y 00y4aromMXCcsi TYMaHUCTUYECKUX OTHOILLIECHUH, TOHUMaHUSI LIEHHOCTH XUMHYECKHUX
3HAHUU I BEIPAOOTKH SKOJOTHYECKH 11eJ1eco00pa3HOro MoBeeHHs B ObITY U TPYIOBOM NESTEILHOCTH B
LEJISIX COXPAHEHUS CBOETO 37I0POBBS M OKPY KAIOIIEH MPUPOTHON CPEIbI;

pa3BUTHE MOTHBALIUU K 00YUYEHHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOEHHSI OOIIIEUEIIOBEUECKUX IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS U HAPaBIEHHOCTH
JaJbHENIIero o0yyeHusl.



COJEPKAHUE YYEBHOI'O ITPEJIMETA

IlepBoHayajbHBbIe XUMHYECKHE TOHATHSA

[Tpenmer xumuu. Pons XxuMuu B ’KHU3HU YeoBeka. Tena u BemlecTBa. Ou3nyecKue CBOMCTBA BEIIECTB.
ArperaTtHoe cocTosiHHE BellecTB. [[oHATHE 0 METOIaX MO3HAHUS B XUMUU. XUMUS B cHCTeMe HaykK. UncThie
BemecTBa 1 cMecH. CriocoObl pa3iesIeHUs CMECEH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 37IeMeHThI. CUMBOJIBI XUMUYECKHX AJIeMEHTOB. [IpocThie U cioxHbIe
BEIECTBA. ATOMHO-MOJICKYJISIPHOE YICHHE.

Xumudeckas hopMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa
BCIIICCTB. OTtHocuTenpbHas atoMHast Mmacca. OTHOCHUTEILHAS MOJICKYJIsSIpHAas Macca. MaccoBas J0JIA
XUMHYECKOTO DJIEMEHTA B COCMHCHHUH.

Ou3nyecKknue 1 XUMUYECKHE ABIECHUS. XUMHUECKasl peakius 1 e€ Mpu3HaKku. 3aKOH COXPAHEHHUsI MacChl
BelecTB. XuMHU4yeckue ypaBHeHus. Kiaccupukanus XuMUYeCKUX peakiuii (COeTMHEHMS, pa3IoKeHus,
3aMeIIeHus, OOMEeHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOH MOCYy10H, ¢ MpaBMiIaMy padOTHI B J1a0OpATOPUH U
npuémamu 00pameHus ¢ JJabopaTopHbIM 000PYIOBAHUEM; U3YUCHUE U ONMCAaHUE (PU3NIECKUX CBOMCTB
00pa3IoB HEOPTAHMUECKUX BEIIECTB; HAOMOAeHHE PU3HUeCKHX (TJIaBJICHUE BOCKA, TasHUE JIbJa, paCTUPaHUE
caxapa B CTYIIKC, KUTICHUC U KOHACHCAIHUA BOIIBI) U XUMHWYCCKUX (I‘OpeHI/IC CBCUU, MPOKAJIMBAHUC MCI[HOﬁ
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJia ¢ KHCIIOTOM) SIBIICHUH, HAOIIOICHHUE U ONHMCAaHUE TIPU3HAKOB IMPOTCKAHUS
XUMHUYECKUX peakiuii (pa3iokeHne caxapa, B3auMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPHAOM Oapus,
paznoxenue ruapokcuaa meau(ll) mpu HarpeBanuu, B3auMoieiicTBue xemne3a ¢ pactBopom cou meau(Il));
M3y4eHHUe CIoco00B pa3IesieHrs cMecel (C TOMOIIBI0 MarHuTa, GUIbTPOBAHKE, BHIMIAPUBAHUE,
JTUCTUIUISILINSL, XpoMmaTorpadus), MpoBeAeHNE OUUCTKU MTOBAPEHHOM cOoM; HAOI0IeHNE U ONTMCaHHe
Pe3yJIbTaTOB TPOBEACHUS OTBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MacChl; CO3/IaHUE MOJICICH
MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:xHeiinue npeacTaBuTe/ M HEOPraHMYECKUX BellecTB

Boznyx — cmecsk ra3zoB. CoctaB Bo3nyxa. Kucinopon — snemeHT u npocroe BeniectBo. Haxoxaenue
KHCITIOpoJia B IpHUpoJie, GU3NYeCcKUe U XUMHUUeCKHe CBOMCTBaA (peakiuu ropenus). Oxcuabl. [Ipumenenue
kucnopoa. CriocoObl MoydeHus: KUCIOPoa B JIa0OpaTOPUH U MPOMBIIITIECHHOCTH. KpyroBopoT kucnopoza B
npupoje. O30H — ayuIOTPOITHAST MOIU(DHUKAINS KUCIOPO/Ia.

TemnoBoii 3 pexT XumMudeckon peakiiy, TEPMOXUMHUECKHUE YPAaBHEHUS, IK30- U SHAOTEPMUYECKUE
peakiuu. TOTUIMBO: yroiib U METaH. 3arpsi3HEHUE BO3/IyXa, yCHIICHHUE MMapHUKOBOTO d(dekTa, pazpylicHue
030HOBOTO CJIOS.

Bogopoa — anemeHT u mpocToe BeecTBo. HaxoxaeHne Bogopoaa B mpupoae, Gu3nueckue 1 XUMUIeCKue
CBOICTBa, MPUMEHEHHUE, CIIOCOOBI OTy4YeHUs. KUCIIOTHI U COH.

KomudectBo BemecTBa. Monbs. MomnsipHast Macca. 3akoH ABoraapo. MomsipHbIil 00bEM ra30B. Pacuétsl 1o
XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckre cBocTBa BOJIbI. Bona kak pactBopuresnb. PacTBopbl. HacklieHHBIE M HEHACHIILICHHBIE
pactBOpbl. PacTBOpuMOCTh BelecTB B Boje.MaccoBasi 10J1s BelIeCTBa B pacTBOpe. XMMUYECKHUE CBOWCTBA
BoJibl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJIE U B KU3HU UeoBeka. KpyroBopoT BoJibI B IpUpO/IE.
3arpsi3HeHUE NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOIHBIX BOI.

Knaccudukanus Heoprannyeckux coeannenuit. Oxcuapl. Kinaccuduxarus okcuaos: coiaeodpasyronue
(ocHOBHBIE, KUCIOTHBIC, aMbOTEepHBIC) U HecosieoOpasytomre. HomeHknarypa okcuaoB (MexXIyHapOaHas U
TpuBUaiIbHas). PU3NUECKHE U XUMUUYECKHE CBOMCTBA OKCUIOB. [loTydeHne OKCHIOB.

OcnoBanust. Knaccudukanus ocHOBaHU: MIENOYN U HEPACTBOPUMBIE OCHOBaHUsA. HoMmeHkiaTypa

OCHOBaHUH (MeXAyHapoaHas U TpuBUasIbHasA). OU3nueckre U XMMUUYECKHUE CBOMCTBA OCHOBAHM.



[Tonyyenue ocHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa Kuciaot (MeXIyHapoIHas U TPUBUATIbHAS).
Du3NYEeCKre U XMMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOcTH MeTaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknarypa cosieid (MexayHapoaHast U TpuBHalIbHAS ). PU3HUECKUE U XUMUYECKUE CBOMCTBA
cousieil. [lomyuenue cosnen.

I'eneTnyeckas CBSA3b MEXAY KJIacCaMHU HEOPraHUUECKUX COCIUHEHMH.

XHUMHUYECKUH KCIIEPUMEHT: KAUECTBEHHOE OIPENEICHUE CONEP KAHNS KUCIOPOia B BO3yX€; MOIyUEHHE,
coOupaHue, pacro3HaBaHue U U3y4yeHHE CBOMCTB KUCIOPO/1a; HAOII0JeHHE B3aUMOICHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBHUSI BOBHUKHOBEHUS U MPEKpaIleHus ropeHus (1moxapa); 03HakoMJIeHHe ¢ o0pa3iamMu
OKCHJIOB U OIMCAaHUE UX CBOMCTB; MOIy4eHUEe, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB BOJOPOa
(ropenwue); BzanmoiericTBre Boopoaa ¢ okcuaoM Menu(Il) (Bo3aMoKHO UCTIONB30BaHUE BUACOMATEPUATIOB);
Habro1eHne 00pa3IoB BEUIECTB KOJIMYECTBOM | MOJIb; cceioBaHne 0COOEHHOCTEH PacTBOPEHHS BELIECTB
C pa3IMdYHOM PACTBOPUMOCTBIO; PUTOTOBJIEHHUE PACTBOPOB C ONPEIECIEHHON MAaCCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA; B3aUMOAECHUCTBUE BOABI C METAJUIaMU (HATPUEM U KajiblieM) (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPUAJIOB); OIIPEEIIEHNE PACTBOPOB KUCIIOT U IIEJIO0YEH C TOMOIIBI0 HHANKATOPOB;
UCCleIoBaHie 00pa3lloB HEOPraHUYECKUX BEILIECTB PA3IMYHBIX KIACCOB; HAOI0IEHUE U3MEHEHHSI OKPACKU
WHANKATOPOB B pACTBOpAX KHUCIOT U IeNoueil; u3yueHue B3anmoeiicteus okcuaa meau(Il) ¢ pactsopom
CEPHOU KHUCJIOTHI, KUCJIOT C METaJUIAMH, PEAaKIIMi HEUTpaIu3aliy; OJyYeHHE HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHE OJHOTO METAJIJIa APYTMM U3 PACTBOPA COJIM; PELICHUE IKCIIEPUMEHTAIbHBIX 3a1a4 110 TEME
«BaxuHenmme Ki1accel HEOPraHUYECKUX COCIUHEHUN.

Ilepuoguyecknii 3akon u Ilepuoanuyeckas cucrema xumudeckux JjiemenToB /. U. Menaeieesa.
Crpoenne atoMoB. XuMu4eckas ¢Bi3b. OKHCINTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIHU

[TepBble MOMBITKH KJIACCH(PUKANU XUMUYECKUX JIeMEHTOB. [IoHITHE O TpyMIaX CXOAHBIX 3JIEMEHTOB
(11e7104YHbIE U 111E€JI0YHO3EMEbHBIE METAILIbl, FAJIOT€Hbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIe 00pa3yIoT
amM(OTepHbIE OKCHJIBI U TUAPOKCH/IBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cuctema xumudeckux 3iueMeHToB . M. Meneneesa.
KopoTtkonepuonnas u JyinHHONepruoHas popmsl [leproanyeckoit cucteMbl XUMUYECKHUX 3J1€MEHTOB /1.
N. Menneneesa. [lepuoas! u rpynnsl. @u3nueckuii CMbICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpHOa U
IPYNIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX A1ep. M3oronbl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000J10YeK
aToMOB nepBbIX 20 xumuueckux 3nemeHToB [leprnoauueckoii cucrems! J[. . MenaeneeBa. XapakTepucTika
XUMHYECKOTO 3JIEMEHTA IO ero nojoxeHuto B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHMS paJlyca aTOMOB XUMUYECKHX IEMEHTOB, METAJUINYECKUX U
HEMETaJUTMUYECKUX CBOMCTB 1O rpyIinaM u rnepuojaam. 3uadenue [lepuoanyeckoro 3akona u Ilepuoanyeckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB JJIs Pa3BUTHs HayKH U npakTuku. /. 1. MenneneeB — y4€nslii u
IpaXIaHUH.

Xumudeckas cBsi3b. KoBasieHTHas (MOJSIpHASI ¥ HETIOJISIPHAS) CBS3h. DJIEKTPOOTPHUIIATEIIBHOCTD
XMMHMYECKHX 3JIeMeHTOB. MIOHHas1 CBS3b.

Crenensp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakuu. [Tporieccsl okucnenus u
BOCCTaHOBJIEHUsI. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMHUUECKUH SKCTIEPUMEHT: U3y4eHHE 00pa3lOB BEIIECTB METAJUIOB M HEMETAJNIOB; B3aUMOICHCTBHUE
TMJIPOKCH/IAa IUHKA C paCTBOPAaMU KHUCJIOT U ILEJI0Y€EH; NPOBEACHNUE ONBITOB, HUIIOCTPUPYIOLIUX TPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUI (TOPEHHE, PEaKIIUK Pa3I0KEeHUs, COeIMHEHNS).

MexnpeameTrHblie CBSI3U
Peanuzanys MeXnpeIMETHBIX CBSA3€HM MPU U3YUYEHUN XUMUU B § KJIACCE OCYLIECTBIISIETCS Yepe3



HCIIOJIb30BaHUE KaK OOINX €CTECTBEHHO-HAYYHBIX MMOHATHM, TaK U MOHATHM, SIBIIAIOIINXCS CUCTEMHBIMHE IS
OTAEIBHBIX MMPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO11Me ecTeCTBEHHO-HAYYHbIC MOHATHS: HAYYHbIA (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3,
Kiaccu(uKaius, MepuoANIHOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHUE, MOJICIb,
SIBJICHHE.

dusnka: MaTtepus, aToOM, JJICKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU], U30TOIIbI, PAIHOAKTHBHOCTD,
MOJIEKYJIa, SJIEKTPUUECKUI 3apsil, BEIIECTBO, TeJI0, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBa, ras,
bu3ryecKre BEITUUNHbI, SANHHUIIBI H3MEPEHHUSI, KOCMOC, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIC TIOPOJIbI, MTOJIE3HBIC UCKOMAEMbIE, TOTUTURO,
BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

I/I3yquI/Ie XMMHH B 8 Kj1acce HaITpaBJICHO HA JOCTHIKXCHUC O6y‘laIOIJ_II/IMI/IC$[ JIMYHOCTHBIX, MCTAITPEAMCTHBIX
" NpCAMETHBIX PC3YJILTATOB OCBOCHHUA y‘-IC6HOF O IpcaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JlnuHOCTHBIE PE3yJIbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsI TOCTUTAIOTCS B XO/1€
oOy4deHus: XUMHUH B €IMHCTBE YUeOHOM U BOCTIUTATEIbHON AesiTenbHOCTH OpraHu3alny B COOTBETCTBUH C
TPaAULUOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU U IyXOBHO-HPAaBCTBEHHBIMU LIECHHOCTSAMMU, IPUHATHIMU
B 00IIECTBE MPAaBWJIAMH H HOPMaMH MOBEJICHUS U CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS
U CoLMaIN3aluu 00yYaronIxcs.

JIM4HOCTHBIE pe3ybTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IIaTpuoTHYECKOr0 BOCIMTAHUS

1) IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY HACJICIIUIO,
MMOHMMAaHUS 3HAUYCHUSI XUMUYECKOW HayKU B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIA/IETh
JOCTOBEPHOH HH(OpMAIIHEH 0 IEPEAOBBIX JOCTUKCHHUSIX U OTKPHITUSIX MUPOBOUM U OTCUECTBEHHOW XVMHH,

3aUHTCPCCOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBe Mupa u O6H.[CCTBa;

I'paxxnanckoro BocnuTaHus

2) mpencTaBiIeHHs O COLMATbHBIX HOPMAaxX U MpaBUiIaxX MEXINYHOCTHBIX OTHOILIEHUH B KOJIJICKTHUBE,
KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOILIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIEeI0BATENbCKOM, TBOPUECKOH 1
JpYTUX BUAAX NEATEILHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JESITEIHHOCTH MIPU BBITTOJHEHUN
yueOHBIX, T03HaBaTEIbHBIX 33J1ay, BHITOJHEHUH XUMUUECKUX FKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX ITPOEKTOB,
CTpEMJICHHSI K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIM B TMPOIIECCE 3TON yueOHO! AesITeNbHOCTH; TOTOBHOCTH
OLICHMBATH CBOE MOBEJECHUE U MTOCTYIIKA CBOMX TOBAPULIEH C MO3ULMM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI MOCJIEICTBUI MIOCTYIIKOB;

HEHHOCTI/I HAYYHOI'O MO3HAHUA

3) MUPOBO33PEHUYECKHX MPEACTABICHHUI O BEIIECTBE M XUMUUYECKON PEaKIINU, COOTBETCTBYIOITUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABJISIFOILMX OCHOBY Ul HOHUMAHHUS CYLTHOCTH HAyYHOH
KapTUHBI MUpa, HpGIICTaBJIeHI/If/'I 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUS NPUPOIAbLI, B3AUMOCBA3AX
YyeJioBeKa ¢ IPUPOIHON Cpesioi, O pOJIM XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJy4YE€HUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsICHEHHS Ha0JIF0JaeMbIX IIPOIIECCOB U SBJICHUM;

5) no3HaBaTenbHON, MHOOPMAIIMOHHON M YUTATENIbCKOM KyIbTYphl, B TOM YHCIJI€ HABBIKOB
CaMOCTOSITENIbHON pabOThI ¢ Y4eOHBIMU TEKCTAMH, CIPABOYHON JIUTEPATYPOH, TOCTYTHBIMU TEXHUYECKUMHU
cpencTBaMu HHGOPMAITMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K 00YUYEHHUIO U MO3HAHMIO, JTF0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHHIO, MPOEKTHON M UCCIIEOBATENLCKON NEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B AaJbHEHIIEM;

DopMHUPOBaHUSI KYJbTYPbI 310POBbSsI

7) 0OCO3HaHUS IIEHHOCTH KM3HH, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS TIOCIIEICTBUN U HEPUATHUS BPEIHBIX TPUBBIYCK (YIIOTPEOICHUS
QJIKOTOJIsl, HAPKOTHKOB, KypeHUs), HEOOXOIUMOCTH COOIOCHHSI TPaBUII 0€30ITACHOCTH TPU OOPAIIEHUH C
XHUMUYECKHMH BEIIECTBAMH B OBITY U pealIbHOW YKU3HU;

TpyaoBoro BocnuTaHus

8) uHTEepeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil U TpyAa pa3iuyHOro poja, yBaKeHUE K TpyAy U



pe3yabTaTaM TPYJIOBOH JESTEILHOCTH, B TOM YKCIIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHHUH 110 XUMHH,
OCO3HaHHOTO BhIOOpA MHAMBUAYATBLHON TPAEKTOPUH MPOIOJDKEHUS 00pa30BaHus ¢ YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCIIEITHOM
HpO(bCCCI/IOHaJIBHOf/'I ACATCIIbHOCTU U PA3BUTUA HCOGXOI[I/IMBIX YMCHHﬁ, TOTOBHOCTBH aAallITUPOBATLCA B

npohecCHOHAIBEHOH cpene;

IKOJIOTHYECKOTr0 BOCIIUTAHUS

9) 3KOJOrMYECKH 11eIeco00pa3HOro OTHOIIEHHS K MPUPOJIE KaK HCTOYHHUKY KH3HH Ha 3emiie, OCHOBE e
CYLIECTBOBAaHMS, IOHUMAHUS LIEHHOCTHU 3/J0POBOT0 U 0€30I1aCHOT0 00pa3a >KU3HU, OTBETCTBEHHOI'O
OTHOLIEHUS K COOCTBEHHOMY (PM3UUYECKOMY M IICUXUYECKOMY 3/J0POBbIO, OCO3HAHMS LIEHHOCTH COOJIIOICHHS
MpaBWJI O€30MMaCHOTO NOBEIEHUS IPU padOTe ¢ BELIECTBAMH, a TAK)XKE B CUTYalUsX, YIPOXKAIOIIKX 30POBbIO
M >KU3HHU JIIOJIEN;

10) ciocoOHOCTH MPUMEHATH 3HAHHS, TOJTyYaeMble ITPU N3yUYEeHUH XHUMUH, JUTS PEIICHHS 3aa4, CBSI3aHHBIX
C OKPY’KaroIleH MPUPOJHOM Cpeloi, MOBBILIEHUS YPOBHS KOJIOTHYECKON KYJIbTYpPbl, OCO3HAHMS
r7100aJIbHOTO XapakTepa YKOJOTMYECKUX NPo0sIeM U MyTel UX peleHus OCPEeICTBOM METOA0B XUMUHY;

11) 3K0I0TMYECKOr0 MBILIJIEHHSI, yMEHUSI pyKOBOJICTBOBATHCSI UM B ITI03HABATEIbHON, KOMMYHUKATUBHON 1

COHH&HBHOﬁ ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yJIbTATOB BBIACIAIOT 3HAUYMMBbIE JUIsl YOPMUPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIC TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (paKT, cucTemMa, mpoIece, SKCIEPUMEHT U Ap.),
KOTOPBIE HCIIOTB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MTPEeIMETax U MO3BOJISIFOT HA OCHOBE 3HAHHN U3
3THUX MpeIMETOB (POPMUPOBATH MIPECTABICHUE O LEJIOCTHOW HAyYHOH KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHbIe JieiicTBuUS (1T03HABaTEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJISTUBHBIE), KOTOPhIE 00ECTIEYHBAIOT
(opMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYILIECTBICHUIO yUEOHOM
JEATEIIBHOCTH.

MetanpeameTHble pe3ynbTaThl OCBOCHHS 00pa30BaTeIbHON IPOrPaMMBI [0 XUMUU OTPAKAIOT OBJIAJICHUE
YHUBEPCAIBHBIMU [T03HABATEIBHBIMU ICHCTBUSMH, B TOM YHUCIIE:

ba3oBbIMHU JIOrHYECKUMH 1eHCTBUAMU

1) yMeHHeM UCHOIb30BaTh MPUEMBI JIOTHYECKOT0 MBIIUICHHUS IIPU OCBOCHUH 3HAHUIN: PACKPBIBATh CMBICI
XUMHUYECKUX TOHATUH (BBIACNIATH UX XapaKTepHbIEe MPU3HAKHU, YCTaHABINBATh B3aUMOCBS3b C APYTUMU
MOHATHUSMM), UCII0JIb30BATh MOHATHUSA 17151 O0ObACHEHUS OTJACNIBHBIX (PAKTOB U SABJICHUI; BEIOMPATh OCHOBAHUS
Y KPUTEPUU IS KITACCU(PHUKAIIMYA XUMUYECKHUX BEIECTB U XUMUYECKUX PEaKIIHii; yCTaHABINBATh MPUUYNHHO-
CJIEICTBEHHBIE CBSA3H MEXKAY O0BEKTaMU U3yUEHUS; CTPOUTH JIOTHYECKUE PACCyKICHUs (MHAYKTUBHBIE,
J€TYKTUBHBIE, 110 AHAJIOTUH); JIENIaTh BBEIBOJBI U 3aKJIIOYCHUS;

2) yMEHMEM NIPUMEHSITH B IIPOLIECCE IO3HAHMS TIOHATHS (IPEAMETHBIE U METAIPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIIOJIb3yEMbIE B XUMUH, PEOOPA30BBIBATH IIMPOKO TPUMEHSIEMbIE B
XMMHUHU MOJICTIbHBIE TPE/ICTaBICHUS — XMMUYECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKast (popmyiia u
ypaBHEHHE XUMHUECKOHN peakluyi — MPH PEeIIeHNN yueOHO-TI03HABaTEeNbHBIX 3a/1ay; ¢ yUETOM 3THX
MO/IEJIbHBIX MPEICTaBICHUH BBIABISTH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKH U3Y4aeMbIX OObEKTOB
— XMMHYECKHX BEIIECTB U XMMHUECKUX PEAKLIN; BBIBIATH 00IIKME 3aKOHOMEPHOCTH, TPUUMHHO-
CJIEICTBEHHBIE CBSA3H U IPOTUBOPEUHS B M3yUaeMbIX IPOLECCAX U SIBICHUAX; IpeuIaraTb KpUTEPUH JUIs
BBISIBJICHUSI 9TUX 3aKOHOMEPHOCTEH M MPOTHUBOPEUHIL; CAMOCTOATENBHO BHIOMPATh CIIOCO0 pelieHus yueOHoH
3a7auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEUICHNUs, BRIOMpATh HauboIIee MOAXOIAIINN C yIETOM
CaMOCTOSITENILHO BbIJICTIEHHBIX KPUTEPHUEB);

ba30BLIMHU HCCIEA0BATEILCKHMH JeHCTBUAMH



3) yMeHHEeM UCIIOIb30BaTh TOCTABICHHBIC BOIPOCHI B KAUECTBE HHCTPYMEHTA MO3HAHUS, & TAKIKE B
KadyeCTBE€ OCHOBBI IJI (bOpMI/IpOBaHI/IH THUIIOTE3BI IO IMMPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

4) nproOpeTeHre OIbITa 10 TUIAHUPOBAHUIO, OPTAaHNU3AIMH U TIPOBEJCHUIO YYCHUUECKUX IKCIICPHMEHTOB!
yMeHHue HaOJII0AaTh 3a XOA0M IIPOIecca, CAaMOCTOATEIBHO IPOTHO3UPOBATH €TI0 PE3yIbTaT, (OPMYIHPOBATH
O606III€HI/I$I W BBIBOJBI 110 pE3yJibTaTaM HpOBC[[éHHOFO OIIbITa, UCCJICAOBAHUA, COCTABIISATH OTYET O
IpojieTaHHOM padoTe;

Paboroii ¢ undopmanueii

5) yMeHHeM BHIOHpaTh, AaHATH3UPOBATH U HHTEPIPETUPOBATH HHPOPMAITUIO PA3THYHBIX BUIOB U (hOpM
MIPEJICTaBJICHHUSI, MTOy9aeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-MIOMYJIsIpHAs JIUTEpaTypa XUMHUIECKOTO
CoJIep>KaHusl, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTHUECKH OIIEHUBATh MPOTUBOPEUNBYIO U
HEJI0OCTOBEPHYI0 HH(POPMAIIUIO;

6) yMEHHEM MPUMEHSATDH Pa3IMYHbIe METO/IbI U 3alPOCHI IPU OUCKe U 0TOOpe nHbOpMaIUU U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX ISl BHITIOJHEHHS Y4eOHBIX U TTO3HABATENbHBIX 3aj1a4 Ompe-
JEJIEHHOTO THITA; TPHOOPETEHUE OMBITA B 00JIACTH UCIIOJIb30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, OBJIaJICHUE KYJIbTYpOH aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX MTOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATH ONTUMATBHYIO (pOpMY TIpecTaBiIeHus HH(OOPMALIUU U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOMHAIIMSIMU;

7) yMEHHEM HCIIOJIb30BaTh U aHAJIM3UPOBATH B MPOIecce YUSOHOH U MCCIISI0BATEIBCKON e TSIIbHOCTH
MH(OPMALIMIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJIbCKOT0 X035HCTBA M TPAHCIIOPTA HAa COCTOSTHUE
OKpY>Karolle NPUPOJIHON CPEbI;

YHuBepcaabHbIMU KOMMYHHUKATHBHBIMH 1€l CTBUSIMH

8) yMeHHeM 3aaBaTh BOIIPOCHI (B XOJI€ IMAIIOTA W/HIIU TUCKYCCUH) TIO CYIIECTBY O0CYKIaeMOM TEMBI,
(bopMyIHpPOBATH CBOU NPEIOKEHHSI OTHOCHTEIBHO BBITTOTHEHHUS TIPENIOKEHHOH 3a/1a4H;

9) npuoOpeTeHne orbITa NPE3eHTALUN PE3yJIbTATOB BHIMOJIHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTO OTbBITA, TAOOPATOPHON PAOOTHI MO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOCKTA);

10) 3aMHTEpECOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU IMO3HABATEIIBHOMN M UCCIIEI0BATEIBCKOM
JeSITeTbHOCTH NIPU PELICHUH BO3ZHUKAIOLIMX Mpo0JeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COrTIaCOBAHUS
no3unui (00CyXaeHHsI, 0OOMEH MHEHHSMH, «MO3TOBBIE IITYPMBD», KOOPIMHAIINS COBMECTHBIX JICHCTBUI,

orpeziefiecHue KPUTEPHUEB IO OLICHKE KaueCTBA BHIIIOJHEHHON pabOTHI U JIp.);

YHuBepcaabHBIMHU PeryIaTHBHBIMH 1efICTBUAMH

11) ymMeHuemM caMOCTOSTENBHO ONPEAEIATh HENH JEATENBHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh U NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO AEATENBHOCTb, BBIOMpPATh Hauboee
3¢ deKTHUBHBIE CITOCOOBI pelIeH!s y4eOHbIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSTEILHO COCTABIIATh WU
KOPPEKTUPOBATh NPEII0KEHHBIN aITOPUTM JIEUCTBUM IPH BBIITOJIHEHUH 3aJaHUM C YYETOM IOJTy4ECHMS
HOBBIX 3HaHUI 00 U3yyaeMbIX 00BEKTaX — BELIECTBAX U PEAKIUAX; OLIEHUBATh COOTBETCTBUE TOTYUYEHHOTO
pe3yibTaTa 3asBJICHHOU LEJIH;

12) yMeHueM UCcnonb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPEUIaracMble B yCIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATDI

B coctaBe npeaMeTHBIX Pe3yJIbTaTOB [0 OCBOSHHIO 005S3aTEIBHOTO COJIePKaHusl, YCTAHOBICHHOTO TaHHOM
MpUMepHOU paboyeil MporpaMMo, BEIJCISIOT: OCBOCHHBIE O0YUYAIONTUMICS HAYYHbIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielMpUISCKre TSl MPeIMETHON 007acTh « XUMUS), BUBI ACITEIHHOCTH 10
MTOJTYYEHUIO0 HOBOT'O 3HAHMS, €T0 HHTEPIPETAIUU, TPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U

HOBBIX CUTyallUdX.



[TpenmeTHbIe pe3ynbTaThl OTPAXKAIOT C(POPMUPOBAHHOCTD Y OOYUAIOLIMXCS CIEAYIOIINX YMEHHMI:

1) packpwieams cmbici OCHOBHBIX XUMUUECKUX MOHATHUI: aTOM, MOJIEKYJIa, XMMUYECKUI 3JIEMEHT, IIPOCTOE
BEIIECTBO, CII0)KHOE BEIIECTBO, CMECH (OJIHOPO/IHASA U HEOJHOPO/IHAS ), BAJIEGHTHOCTh, OTHOCUTEJIbHAS
aTOMHAas U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 10JIs
XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHNH, MOJISIPHBIN 00BEM, OKCU, KMCII0Ta, OCHOBAaHUE, COJIb,
AJIEKTPOOTPHIIATENIEHOCTh, CTENICHb OKUCIICHHS, XUMUYECKasl PeaKIusl, KIIaCCU(PHUKAIH PEaKIUi: PeaKkunu
COCZMHEHUS, PEaKIMU PA3JI0KEHHs, PEaKLIMU 3aMEILCHHs, PEaKLIMd OOMEHa, 3K30- U SHI0TEPMHUECKHUE
peakimu; TerioBoi 3 ekt peakuuy; sIpo aToma, HIEKTPOHHBIN CIION aToMa, aTOMHast OpOUTalb, PaIuycC
aTOMa, XUMUYECKas CBs3b, OJIIPHAs U HENOJIIpHAsl KOBAJICHTHAs CBSA3b, NOHHAS CBSA3b, MOH, KATMOH, aHWOH,
pacTBOp, MaccoBast J10JIs BelecTBa (IPOLIEHTHAsE KOHIIEHTPAalUs) B pacTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH (CM. 1. 1) ¥ IPUMEHSITh 3TU MOHATUS
IIPY OITMCAHWH BEILECTB U UX IPEBPAICHUN;

3) ucnonvzosams XUMUYECKYIO0 CUMBOJIMKY JIJISl COCTaBICHUS (DOPMYJT BEIIECTB U YPAaBHEHUN XUMHUUECKUX
peaKuuii;

4) onpedensams BaIEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTEIIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; IPUHAICKHOCTh BELIECTB K ONpPeIeIEHHOMY KJIACCY COSAMHEHHH 110
(bopMynaM; BUJ XUMUUYECKON CBS3U (KOBAJEHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

5) packpvisams cmuicn Ilepuonndeckoro 3axona [l. 1. MenneneeBa: 1eMOHCTPUPOBATh TOHUMAaHKE
MIEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKHX JIEMEHTOB OT UX IMOJ0KeHuA B [leproguueckoit
CHUCTEME; 3aKOHOB COXPAHEHHsI MACChI BEILIECTB, IIOCTOSTHCTBA COCTABA, aTOMHO-MOJIEKYJIIPHOTO YUYEHHS,
3aKoHa ABOTaJpo; OMHUCHIBATh U XapaKTepu30BaTh TabanuHyto popmy Ileproanyeckoii cucTemMbl
XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATUS «TJaBHas noArpynmna (A-rpymnmna)» u «mnodounas noarpymnna (b-
IpyMIa)», Majble U 0OJbIINE EPHOAbI; COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B TaOIHLe
«Ilepuoguyeckas cucreMa xuMuueckux anemeHToB J[. . MenzeneeBay ¢ 4uCIOBBIMUA XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] siipa, o0l1ee YUCIIO JIEKTPOHOB U
pacripeielleHue UX 10 3JEKTPOHHBIM CJI05M);

6) knaccuguyuposams XUMUYECKUE 3JIEMEHTHI; HEOPraHMYECKUE BELIECTBA; XUMUYECKHE peakuuu (1o
YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TETUIOBOMY P (DEKTY);

7) xapaxmepuzosams (onucviéams) OOIINE XUMUUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOJATBEP>K/1ask ONMCAaHNE IPUMEPaMH MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLINi;

8) npocHo3upoeams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KQUECTBEHHOT'O COCTABa; BO3MOYKHOCTH
IIPOTEKAaHUsI XUMUUECKUX MPEBPAIIECHUN B Pa3IMUHBIX YCIOBUSIX;

9) 6vlyucaAmMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JOJIIO
XMMUYECKOT'0 3JIEMEHTA 10 (pOopMyJie COeAMHEHHsI; MaCCOBYIO JI0JIIO BELIECTBA B PaCTBOPE; POBOIUTH
pacuéTel 10 YpaBHEHUIO XUMUYECKOM peakluu;

10) npumensims OCHOBHBIE ONEpALIUN MBICIUTEIIBHON JESTEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
000011IeHIe, CUCTEMATH3AIIHIO, KJIacCU(UKAIIIO, BEISIBICHUE IPHUYUHHO-CIIEICTBEHHBIX CBSA3EH — IS
M3Yy4YEHHs CBOMCTB BEIIECTB U XMMHUYECKUX PEaKIIUii; €CTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICICHHBIN);

11) creoosams mpaBuiIaM MOJIB30BAHUS XUMHUECKON MOCYI0M U JIaOOPaTOPHBIM 000PYOBaHUEM, A TAKKE
IpaBUIaM OOpalEHUs C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMMU I10 BBIIIOJIHEHUIO J1a00PaTOPHBIX
XMMHUYECKHX OIBITOB I10 MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOJIOPOJIA U KUCIOPOaa),
MIPUTOTOBJICHUIO PACTBOPOB C OIpeIeIEHHON MAaCCOBOM /10J1eH pacTBOPEHHOIO BELIECTBA; INIAHUPOBAThH U
IIPOBOAMUTH XUMHUYECKHE DKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB IIEI0YEH U KACIIOT C IIOMOILBIO
WHAUKATOPOB (JaKkMyc, heHondranens, METUIOPAHK U Jp.).



TEMATHYECKOE IINIAHUPOBAHUE

HaumeHoBaHHe pa3/ie/ioB U TeM KoanyectBo yacoB Jara Buabl nesiTeJiIbHOCTH Buasi, DJIeKTPOHHBbIE
NporpamMMel usyde dopm (undposbie)
BCe KOHTPOJIBH npaKkTHyec Hust bl o6pazoBaTenbH
;T ro ble paGoThI KHe KOHTP bI€ pecypchl
padoThI o151
n
Paznen 1. IlepBonayajibHble XUMHYECKHE IOHATHS
1 Xumusi — BaxHas 00J1acTh 5 0 2 01.09.20 PackpbIBaTh CMBICT H3y4aeMbIX HOHSITHIA; YcTHblit https://
. €CTeCTBO3HAHMS ¥ MPAKTHYECKOH 22 PackpsIBaTh poJib XMMUH B IIPUPOAE M )KHU3HHU YETIOBEKa, €€ CBSI3b C IPyTHMHU oI1poc; resh.edu.ru/
1 NeATeIHLHOCTH YeJIoBeKa 15.09.20 HayKaMH; Ipaktuuec https://infourok
22 Kast .ru/
pabora; https://foxford.
ru/
1 Bemecrsa 15 1 0 %g??;gg; TIpuMeHsATh €CTECTBEHHO-HAayYHbIE METO/IbI II03HAHU (B TOM YHCIIe HAOIIIOIEHHE, VYeruslit https://
. H XHMHYeCKHe peaKkiuu o MO/IETIMPOBAHUE, SKCIEPUMEHT) U OCHOBHBIE ONIEPAIIMK MbICIIUTEILHON EATEIbHOCTH o1poc; resh.edu.ru/
2 (cpaBHEHHE, KITACCUDUKALHS) IS H3YYCHUS BEIIECTB M XMMUYECKHUX PEaKIIHiA; ITucemenH https://infourok
PackpbIBaTh CMBICIT U3YYaeMbIX IIOHATHH 1 3aKOHOB U NPUMEHSATH ITH TIOHATHS IPU bl .ru/
OIMCAHUH CBOMCTB BEUIECTB U MX MTPEBPAIICHUIA; KOHTPOJIb; https://foxford.
Paznnuarh hU3HUECKUEe U XUMUYECKUE SBJICHUS, OOBSCHATh MX CYLIHOCTb C TOUKH KonTtpons ru/
3PEHUSI ATOMHO-MOJICKYJISIPHOTO YUCHHS; Hasi
OnpenensTs NPU3HAKK XUMUYECKUX PEAKIHM, YCIOBHS UX IIPOTECKaHUS; pabora;
OOBSICHATD CYHIHOCTD (PU3HUECKUX U XMMUUCCKHUX SBJICHUH C TOYKH 3PSHUSI AaTOMHO-
MOJICKYJISIPHOTO Y4CHHUS;
KrnaccuduunpoBats XUMHYECKHE PEAKIUH (TT0 YHUCIY U COCTaBY PEarnpyrONHX 1
00pa3yIomuXCsi BELIECTB);
CoctaBisTb (HOpMyJIbl OUHAPHBIX BELIECTB [0 BaJICHTHOCTH M OIPEIEIISATh
BaJICHTHOCTH 110 ()OpPMyJIaM BEIIECTB;
PaccTaBiaTh K09 GHIMEHTH B yPaBHEHHUSX XUMHIECKUX PEaKIIUii;
Hroro no pazneny 20
Pazzen 2. BakHeiilline MpeacTaBUTEH HEOPraHUYECKUX BeLIeCTB
2 Bo3zayx. Kuciopoa. [Tonsitue 06 okcugax 5 0 1 (])Zi ;;g;i PackpbIBaTh CMBICIT H3YYaE€MbIX MOHSATHH U IPUMEHATH 3TU MOHATHS IPH ONMCAaHUU YcTHbIit https://
. o CBOJCTB BELIECTB U UX MPEBPAICHHIA; orpoc; resh.edu.ru/
1 XapakTepu3oBaTh (OIHCHIBATH) COCTAB BO3yXa, (HM3NUECKUE U XUMUYECKUE CBOUCTBA IIpakTnuec https://infourok
KHCJIOPOJIA, CIIOCOOBI €ro MOTy4YeHHUs], IPUMEHEHHE U 3HAUYCHUE B IPUPOJIE U KUZHH Kast .ru/
YeII0BEKa; pabora; https://foxford.
CpaBHUBATh PEaKL{U FTOPSHUSI U MEIUICHHOTO OKHCIICHUS; ru/
Cobupath IpHOOPHI [UIs MOJTy4YeH sl KUCIIOPo/ia (BBITECHEHUEM BOJIBI M BO3/yXa);
Pacrnio3HaBaTh ONBITHBIM IyTEM KUCIOPOI;
Hcnob30BaTh XMMHYECKYIO CUMBOJIUKY JIJIsl COCTAaBIICHUS! (DOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUIT XMMHUECKHUX PEAKIMil C y4acTHEeM KHCIIOPOa;
OOBSCHSTH CYIIHOCTh YKOJIOTHIECKHX MPOOIIEeM, CBA3aHHBIX C 3arpsA3HEHUEM BO3/IyXa;
CrenoBats npaBuiam Ge30macHoOi paboTsI B 1a00paTOPUH PU MCIIOJIB30BAHMH
XMMHYECKOH IOCYy bl M 000PYIOBaHHUS, a TAKXKE IIPABHIAM OOPAILCHUS C TOPIOUYUMH
BEIIIECTBAMH B OBITY;




06.12.2022

Boaopon. 13.12.2022 PackpbiBaTh CMBICII U3YYa€MBbIX HOHITHIA U IPUMEHSTH TH ITOHSATHUS IPH OITUCAHUHU TIpakTuuec https://
IToHsITHE 0 KUCJIOTAX H COJISIX CBOJCTB BEILIECTB U MX NPEBPALICHHIA; Kast resh.edu.ru/
Xapaxrepu3oBath (ONUCHIBaTh) pu3nUecKkre 1 XUMUYECKHE CBOIiCTBa BOIOPOAA, pabora; https://infourok
C1ocO0bI €To MOTyYeHHs], IPUMEHEHHUE; ru/
Co6upath prubOp 1S MOJIyUEHH s BOAOPOIA; https://foxford.
Hcnonp30BaTh XMMHYECKYHO CUMBOJIMKY JIJI COCTaBJIEHUsS (POPMYJI BEILECTB, ru/
MOJICKYJISIPHBIX YPaBHEHMIT XUMUUECKUX PEaKLUii C y4acTHEeM BOJOPOAA;
CnenoBatk npaBuiIaM Ge30macHoit paboTsl B 1a00paTOPUH MIPU UCTIOJIB30BAHIH
XMMHYECKOH IOCY /bl U 000pPYIOBaHMUS, a TAKXKE IIPaBHIAM OOPAILEHUS C
TOPIOYMMH BEILIECTBAMU B OBITY;
TInaHupOBaTh M OCYLIECTBIISATH Ha IPAKTUKE XUMHUUECKUE SKCIIEPUMEHTBI, IIPOBOIUTH
HaOJIIOJICHHS, JIENaTh BBIBOJIbI IO PE3YJIbTATAM SKCIIEPHUMEHTA;
YdacTBOBaTH B COBMECTHOI padoTe B IpyIIe;
Kosim4yecTBeHHBbIE OTHOIIEHUSI B XUMUH }géf%gg PacKpbIBaTh CMBICI M3y4aeMBbIX IIOHATUI ¥ IPUMEHSTh 9TH MOHSTHS, a TAKKE VcTHBIH https://
o U3YyYCHHbBIC 3aKOHBI M TEOPUH IS PELICHUS PaCUETHBIX 3a/1a4; o1poc; resh.edu.ru/
BbI4ncisiTh MOJSIDHYIO MaccCy BEILIECTB; KOJIMYECTBO BelllecTBa, 00bEM rasa, Maccy ITucemenn https://infourok
BEILECTBA; Bl .ru/
IMpoBoauTh pacuéThl MO YpaBHEHUSIM XUMHUYECKUX PeakIMii: KolnuecTBa, 00bEma, KOHTpOIIb; https://foxford.
Macchl BEILECTBA 110 M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB I ru/
HPOAYKTOB PEAKIIMH;
Bopa. PactBopbl. IToHsiTHe 00 OCHOBaHUSIX ;%g}%g%g PackpbIBaTh CMBICIT H3Y4a€MbIX MOHSATHH U IPUMEHATH 3TU MOHSATHS IPH ONUCAHUU YcTHblit https://
o CBOJMCTB BEIIECTB U UX NPEBPAIECHHIA; orpoc; resh.edu.ru/
XapakTepu3oBaTh (GU3NICCKUE U XMMHUUECKHE CBOMCTBA BOJIBI, €€ POJIb KaKk ITucemenn https://infourok
pacTBOpUTEIsl B IPUPOIHBIX MPOLIECCAX; 3174 ./
CocTaBATh ypaBHEHNS] XUMUUECKHX PEAKITHH C yJacTHEM BOJIbI; KOHTPOJTb; https://foxford.
OOBSACHATB CYLIHOCTb SKOJIOTMYECKUX MPOOIIEM, CBSI3aHHBIX C 3arpsi3HEHUEM KonTponbsa ru/
MPHPOJHBIX BOJ, CIIOCOOBI OYMCTKU BOJIBI OT IPUMECEH, MEPBI 110 OXPaHEe BOJ OT ast pabora;
3arpsA3HEHHUS; IpakTuyec
TInaHupoBaTh M OCYLIECTBIIATH HA NPAKTUKE XUMUYECKUE SKCIIEPUMEHTBI, IIPOBOIUTH Kast
HaOJIFOJICHHS, [I€NaTh BBIBOJIBI IO PE3YJIbTATaM SKCIIEPHMEHTA; pabora;

CrnenoBath npaBuiaM 0e30MacHO paboThl B 1a00paTOpUH MPHU MCIOIB30BAHUN
XUMHYECKO# HOCY bl U 000PYI0BaHMS;

TTpoBOIUTH BBIYUCIICHUS C IPUMEHEHHEM HOHSTHS «MaccoBasi J0JIs BEIECTBA B
pactBope»;

Hcrosib30BaTh MPH BBIIOJIHEHUH YUeOHBIX 3a/laHUii U B [IPOLIECCEe
HCCIIeJOBATEIbCKOM JEATEIbHOCTH HAaYYHO-TIOMYJISIPHYO JINTEPATYPy XUMUYECKOTO
COJIEpIKaHus, CIIPAaBOYHBIE MaTepHalbl, pecypcsl MHTEpHETa;




02.02.2023

2 OCHOBHBIE KJIACChI 11 1 1 14.03.2023 KnaccuduuumpoBars n3ydaembie BEIIECTBA [0 COCTABY U CBOHCTBaM; YerHblit https://

. HEOPraHUYECKHX COeIMHEeHMit CocraBisTh (HOpPMyYJIbI OKCHIOB, KUCJIOT, OCHOBAHHA, COJICH 1 HAa3bIBATH MX orpoc; resh.edu.ru/

5 110 MEXJIyHapOJHON HOMEHKJIATYPE; ITucemMenH https://infourok
TIporHo3upoBaTh CBOWCTBA BELIECTB HA OCHOBE OOIIMX XMMHUYCCKUX CBOMCTB bl .ru/
M3y4EHHBIX KJIACCOB/TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI; KOHTPOJIb; https://foxford.
CoCTaBIIATh MOJICKYJISIPHBIC YPABHCHUS PEAKLNH, NIUTFOCTPUPYIOIIHX KoHTposbH ru/
XHMHYECKHE CBOIICTBA U CIIOCOOBI MMOIY4YEHHS BEIECTB U3yUYCHHBIX ast pabora;

KJIACCOB/TPYIIII, & TAKXKE MMOATBEPIKIAIONIMX TeHETHIECKYO B3aHMOCBSI3b Ipakrudec
MEXK/1y HUMH. ; Kast
TIpou3BOHUTH BBIYKCIICHHS 110 YPABHEHHUSM XHMUYECKHX PEAKIHIA; pabora;
TInaHupOBaTh M OCYLIECTBIISATH Ha IPAKTUKE XUMHUUECKUE SKCIIEPUMEHTBI, IIPOBOIUTH

HaOJIFOJICHHS, ZIeNIaTh BBIBOJIBI [0 PE3yJIbTaTaM SKCIICPHMEHTA;

CrenoBath npaBuiIaM Oe30MacHOM PabOTHI B 1aDOPATOPHHU MPH UCTIOIb30BAaHUU

XUMHYECKOM TTOCY bl B 000PYA0BaHMS;

Vicnionp30BaTh NpH BBIIOJIHEHHH YIeOHBIX 3aaHHi U B IpoLecce

HCCIIeZI0BATENbCKON JAESATEIBHOCTH HAyYHO-TIOIYJISIPHY IO JIUTEPaTypy XUMHYECKOr O

coJIeprKaHus, CIPaBOYHbIC MaTePHaIb, pecypchl IHTEpHeTa;

HWroro no paznery 30

Pasnen 3. Ilepuoauyeckuii 3akon u Ilepuoanyeckasi cucreMa XuMuueckux 3j1emMeHToB /1. . MenjeieeBa.

CrtpoeHue aToMOB. XUMHUUYeCKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKIIHU

3 Hepuoanyecknii 3akon u Iepuoanueckas 7 0 0 }ggiégg; PackpbIBaTh CMBICI IEPHOANIECKOTO 3aKOHA; YceTHblit https://

. cHCTeMa XHMHYEeCKHX 3J1eMEeHTOB o TToHNMATh CyIIECTBOBaHNE EPHOANICCKON 3aBUCHMOCTH CBOMCTB XUMUYECKHX oI1poc; resh.edu.ru/

1 J. . MengeneeBa. CTpoeHue aToma 2JIEMEHTOB (M3MEHEHUE PaJyCOB aTOMOB M 3JIEKTPOOTPHUIIATEILHOCTH) U UX TTucemMeHH https://infourok
COCIMHEHMI OT MOJIOXKEHUS B IEPUOJUUECKON CUCTEME U CTPOSHHS aTOMa; Bl o/
VYcTaHaBIMBATB CBSI3b MEXKIY IOJI0KECHUEM dJIEMEHTa B IIEPHOINIECKOil cucTeMe u KOHTPOJIb; https://foxford.
CTPOEHHEM €ero aToma (CocTaB M 3apsi spa, oOlee YHCI0 MEKTPOHOB U ru/
pacmpeeNeHue UX MO JIEKTPOHHBIM CIIOM);

TIporHO3upoBaTh XapakTep H3MEHEHUS CBOMCTB 3JIEMEHTOB U MX COCIHMHCHUMN 110
rpymnmnam u nepuoaam Ilepuoanueckoi CUCTEMBI;

XapaxkTepu30BaTh XMMHUYECKHUE SIEMEHTBI NIEPBBIX TPEX NEPHUOIOB, KA, KalbIHs
1o ux noioxxenuro B Ileproanyeckoit cucreme /1. M. Menneneena;

3 Xumuueckasi CBsI3b. 8 1 0 iggg;g;g PackppIBaTh CMBICI H3y4YaeMbIX HOHSTHIA; YerHblit https://

. OKHCTHTEIBHO- o OnpenessiTe BUI XUMUYECKOH CBS3H B 0Ipoc; resh.edu.ru/

2 BOCCTAHOBHTE/IbHbIE PEAKIMH COEJIMHEHUH; ITuceMenn https://infourok
OnpenessTh CTeNeHb OKUCICHUSI XUMUYECKOT0 JIEMEHTa 110 (hOpMyJIe ero BIit ru/
coenuHeHus; OnpeaessTh IeMEHT (BEIECTBO) — OKHCIUTENb U DJIEMEHT (BEIIECTBO) KOHTPOJIb; https://foxford.
— BOCCTaHOBHTEIIb; Konrpois ru/

OOBSICHSTH CYLIHOCTb MPOLIECCOB OKUCICHUSI U BOCCTAaHOBIICHHUS; Hasi
CocCTaBsITh 2JICKTPOHHBIH OajaHC ¢ y4ETOM YHCa OTAAHHBIX U MPUHSITHIX pabora;
971eKTpOoHOB; COCTaBISITh YPABHEHNE OKHCIUTEIBHO-BOCCTAHOBUTEIIBHOM PEaKIIUHT;

Hroro no paszaeny: 15

PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 6

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHUE

Ne| Tema ypoka KounyecTBO yacoB Hara Buambi,
BCe | KOHTPOJIbH NPaKTHYeCK nsyHen bopmet

" ro ble padoThI ue padoThl i KOHTPO

/ Js

n

1. | IIpenmer xumuu. Ponib 1 0 0 01.09.20 VerH
XMMUU B J)KU3HU YEJIOBEKA 22 BIiA

orpoc

2. | XuMud B CUCTEME HayK. 1 0 0 06.09.20 | YcrH
MeTo/1bI TO3HAHUS B 22 BIif
XUMUH orpoc

3. | 3HaKOMCTBO C IpaBUIaMHU 1 0 1 08.09.20 | IIpaxThueck
0e30MacHOCTH U pUEMaMu 22 as pabora;
paboThl B XUMHUYECKOM
nabopaTopuu.

[TpakTrueckas padota Ne 1.
[IpaBuia paboTsl B
1ab0paToOpUU U IPUEMBI
oOparneHus ¢
1a00paTOPHBIM
00opy10BaHHEM

4. | Tena u BewecTsa. 1 0 0 13.09.20 | VYerH
®u3nYeCcKre CBOKMCTBA 22 13171
BELIECTB. orpoc
ArperatHoe ;
COCTOSTHHE BEIIECTB

5. | YwucTele BelecTBa U CMECH. 1 0 0 15.09.20 | VYctH
Cnioco0wI pazaeneHus 22 BIN
cMeceit omnpoc

6. | Ilpaktuueckas pabora: Ne 2. 1 0 1 20.09.20 | IIpaxThueck
Pa3znenenue cmeceii (Ha 22 as pabora;
IpUMepe OYUCTKH
IIOBapEHHOM COJIN)

7. | ATOMBI U MOJIEKYJIBI. 1 0 0 22.09.20 | VYerm
[IpocThie U CIOKHBIE 22 bIN
BELIECTBA o1poc

8. | Xumuyeckue 371€MEHTHI. | 0 0 27.09.20 | VYcru
3HaKH (CUMBOJIBI) 22 137§

XUMHNYCCKHX 3JICMCHTOB

orpoc




9. | ATOMHO-MOJIEKYJIIpHOE 29.09.20 | VYceru
ydeHue. 3aKoH 22 13171
MOCTOSTHCTBA COCTaBa orpoc
BEIIECTB ;

1 | Xumuueckas 04.10.20 | VYcru

0 thopmya. 22 B
BanentHocTh aTOMOB orpoc

XUMHNYCCKHX
9JICMCHTOB




CocraBnenne 06.10.20 | Vet
XUMHYECKUX (HOPMYII O 22 BIHM
BaJICHTHOCTH. ompoc
Haxoxnenue ;
BAJICHTHOCTH
XAMUYECKHX DJIEMESHTOB
1o ¢popmyie
1 OTtHOCHUTENIbHAS 11.10.20 | Ycrm
2. | arommuas macca. 22 BIM
OTtHOCHUTENbHAS onpoc
MOJIEKYJIIpHas Macca ;
1 Pemenne 3aga4d Ha 13.10.20 | Ycru
3. | BbIUHMCIIEHME OTHOCHTENBHOM 22 BIM
MOJIEKYJISIPHON MacChl omnpoc
BEILIECTB ;
1 MaccoBas 10asa 18.10.20 | Ycrn
4. | XUMHYECKOTO dIIeMEHTa B 22 BIH
COE€IUHCHHH onpoc
5
1 Pemenne 3aga4d Ha 20.10.20 | Vet
5 BBIYKCJICHUE MAacCOBOM 22 BIM
JIOJI XUMHYECKOIO ompoc
areMeHTa 1o gopmyiie ;
COCIMHCHHUS
1 dums3nyeckne 1 XUMHUYECKHE 25.10.20 | Vet
6 SIBICHUS. XUMHYECcKas 22 BIM
peakius ompoc
5
1 | IIpu3Haku u yciaoBus 27.10.20 | VYerm
7. | mporexanwus 22 13171
XUMUYECKUX PEAKLUN oIpoc
5
1 | 3akoH coxpaHEHMs MacChl 08.11.20 | VYcru
8 BemecTB. M.B. JIomoHOCOB 22 BIM
— YYEHBIN-2HITUKIIONIETUCT onpoc
5
1 | Xumunyeckue ypaBHEHUs 10.11.20 | VYcrH
9 22 LI
omnpoc
5
2 | Tunel XUMHYECKUX 15.11.20 | Ycrn
0. peakiuii (coenuHeHus, 22 BIN
pasnoKeHusl, 3aMeIEeHus, onpoc

oOMeHa)




Ypok 06001IeHus 1 17.11.20 | YcrH

CUCTEeMAaTH3alUU 22 BIiA

3HAHUU orpoc

YPpOoK KOHTPOJIA 3HAHHI 22.11.20 | Konrtposbu
22 ast paboTa;

Bo3nyx — cMech 24.11.20 | IlpakTuueck

ra3zoB. CocraB 22 as pabora;

BO3JIyXa




2 | TemoBoit 3¢ ekt 29.11.20 | VYcrH
4. | xummueckoit peakuuu, 22 BIN
TIOHSITHE O orpoc
TEPMOXHUMHUYECKOM ;
YpaBHEHUH, 3K30- U
SHAOTEPMUYECKUX
peakumsx
2 | CnocoObl noy4eHus 01.12.20 | VYern
5. | kucmoposa B aboparopun 22 BIii
Y TIPOMBIIIICHHOCTH. orpoc
[Ipumenenue kucmopoa ;
2 | Ilpaktudeckas padora Ne 06.12.20 | IIpakTuueck
6. 3. [onyuenue u 22 ast paborTa;
cobupaHue KUCIOpoIa,
N3Y4YEHHE €r0 CBOICTB
2 | Kpyrosopot kucinopoza B 08.12.20 | VYerH
7. | npupoze. Tormuso (yrous u 22 BII
MeTaH). 3arpsi3HeHHE onpoc
BO3/yXa, CIIOCOOBI €ro ;
peIOTBPAIICHUS
¥Ycunenne napHUKOBOIO
s dexra, pazpyiieHue
030HOBOTO CJIOSI
2 | Bonmopox — xumuueckui 13.12.20 | VYerH
8. | smemeHT 1 mpocToe 22 BIiA
BeniecTBo. Haxoxnenue B orpoc
npupoe, Gu3ndecKue u ;
XMMHYECKHEe CBOMCTBA (Ha
MIpUMEpPE B3aUMOJEHCTBHS C
HeMeTaJlJIaMH U OKCUAaMHU
METaJIJIOB), IPUMEHEHHUE,
CIOCOOBI TOJTYUYEHUS
2 | Ilpaktuueckas pabora Ne 15.12.20 | IIpaxThueck
9. | 4.Tlonyuenue u 22 as pabora;
cobupaHue BoJ0po/a,
U3yYEHHE ero CBOICTB
3 | IloHsiTHE O KMCIOTaX U COJSAX 20.12.20 | VYcru
0. 22 LI
orpoc
5
3 | KonuuectBo BeliecTsa. 22.12.20 | VYcru
L. Mouns. MonspHas macca 22 bI

orpoc
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3akoH ABOTrajapo.
MonsipHblii 00BEM ra3oB

27.12.20
22

VetH
BIN
onpoc




3 Pemenue 3agag Ha 10.01.20 VetH
3. | B3amMOCBSI3b KONMYECTBA 23 BIN
BEIIECTBA, 00bEMA U ompoc
Macchl Ta3oB. PacuéTel ;
110 XUMUYECKUM
ypaBHEHUSIM
3 Pacuétsl o 12.01.20 | Ycru
4. | xumuueckum 23 BIM
YpPaBHECHUSIM. onpoc
[IpumeHeHune 3akoHa ;
ABorazipo
3 | Ouzuueckue CBOICTBa 17.01.20 | Ycru
5. BOJBI. AHAJIN3 U CUHTE3 — 23 BIN
METOJIbl U3YUYEHHUS COCTaBa omnpoc
BOJIBIL. ;
XUMUYEeCKHE CBOMCTBA
BOJbI (peaKkuuu ¢
MeTaJlJlaMH, OKCHIaMU
METAJIJIOB U HEMETAJLJIOB)
3 Ilonstre 06 OCHOBAHUAX 19.01.20 | Ycru
6. | u WHJIUKATOpax 23 BIN
ompoc
;
3 | Bona xak pacTBOpUTEIb. 24.01.20 | VYern
7. PactBops1. PacTBOprMOCTB 23 BI
BEIIESCTB B BOJE. onpoc
Hacpimennsie u ;
HEHACHIIICHHBIE PACTBOPHI
3 | Konuenrpamus 26.01.20 | VYcru
8. pactBOpoB. MaccoBast 23 bIN
JIOJIS BEIIESCTBA B omnpoc
pactBope. Berancnenus ¢ ;
HCTIOJIb30BAHUEM
TTOHSTHUS
«MaccoBast J0JIst
BEILECTBA B PACTBOPE
3 | Ilpaktuyeckas padota Ne 5. 31.01.20 | IIpaktuueck
9. [IpuroroBieHue pacTBOPOB € 23 ast pabora;
OnpeaeIIEHHON
KOHIIEHTpauuen
4 | Ponb pacTBOpPOB B IPUPOAE 02.02.20 | VYcru
0. | u B ku3HM yenOBEKA. 23 BIM
Kpyrosopot BojibI B onpoc

npupojie. 3arps3HeHHe
npUpoIHBIX Boa. OxpaHa u




OYUCTKA IIPUPOJHBIX BOJ




4 | IlepBble NONBITKU 07.02.20 | YcrH
L. KJIaCCHU(PUKAIIUU 23 BIiA
XUMHUYECKUX DJIEMEHTOB. orpoc
[Tonsatue o rpynmnax ;
CXOJTHBIX 3JIEMEHTOB
(menovHbIe U
HIEJIOYHO3EMENbHBIE
METAJLJIbI, TaJIOTEHBI,
UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe
o0pazytot am$poTepHbIe
OKCHJIBI ¥ TUAPOKCUIBI
4 | HonHast XuMU4ecKas CBS3b 09.02.20 | VYcru
2. 23 LI
orpoc
;
4 | Krmaccudukamnus 14.02.20 | VYcrH
3. HEOPraHUYECKUX 23 13171
COETMHEHH ompoc
5
4 | Okcuabl: COCTaB, 16.02.20 | VYcrH
4. KJIacCU(UKAIUSI 23 Bl
(OCHOBHBIE, KUCIIOTHBIE, onpoc
am(oTepHBbIE, ;
HecoJeo0pasyromue),
HOMEHKJIaTypa
(MexayHapoHas U
TpuBHasibHas). [loxyueHue
Y XMMHYECKUE CBOMCTBA
KHUCJIOTHBIX U OCHOBHBIX
OKCHJIOB
4 OCHOBaHUS: COCTaB, 21.02.20 | VYeru
5. KJIacCU(pUKaIHs, 23 BIi
HOMEHKJIaTypa o1poc
(MexayHapoHas U ;
TpUBHAJIbHAS ), PU3UUECKHE
Y XMMHYECKHE CBOMCTBA,
CHOCOOBI OTYYECHUS
4 | AmdorepHble OKCHJIBI U 28.02.20 | VYerH
6. TUIPOKCHUIBI, UX CBOMCTBA 23 BIH
U TIOJTy4CHHE orpoc




4 | KucioTsl: cOCTaB, 02.03.20 | Vet

7. KJIaccu(UKaIus, 23 BI
HOMEHKJIATypa, ompoc
(hu3mvecKue CBONCTBA ;

4 | KuciaoTbel: XUMHYECKHUE 07.03.20 | YcrH

8. CBOICTBA, CIOCOOBI 23 BIA
noxy4deHus. Psan omnpoc

AKTUBHOCTH MCTAJIJIOB




4 | Comu (cpemnue): 09.03.20 | VYcrH
9. HOMEHKJIaTypa, CIIOCOObI 23 BIiA
MOJTyYCHHUS, ompoc
B3aUMOJIEUCTBUE COJIEH C ;
MeTalIaMH, KUCIIOTAMHU,
IeJI0YaMH ¥ COJISIMU
5 | Bsruucnenus mo 14.03.20 | YcrH
0. YPABHEHUSIM XUMUYECKON 23 BII
peakuuu orpoc
;
5 | TI'enernueckas CBSI3b 16.03.20 | YctH
L. MEXIY KJIacCaMU 23 BIiA
HEOPTaHUYECKHUX ompoc
COCTUHEHUH ;
5 | Tlpakrtuueckas pabora Ne 6. 21.03.20 | IIpaktuueck
2. | Pemenue 23 as pabora;
SKCMEPUMEHTAJIbHBIX 3a/1a4
1o Teme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX
COEMHEHHUI
5 | Ypok 0606uieHus u 23.03.20 | YcrH
3. | cucremarmsanuu 23 bIN
3HAHUM onpoc
;
5 | Ypox KOHTpoOJIs 3HAHUI 04.04.20 | Konrtponbu
4. 23 ast pabora;
5 | Ypok o6obuieHus u 06.04.20 | YcrH
5. | cucremarusanun 23 bIN
3HAHUU omnpoc
;
5 | Crpoenune atomoB. CocTaB 11.04.20 | VYcrH
6. | artomubIx anep. M3oromnsr. 23 bI
OnexTpoHbl. Pu3ndYecKuit ompoc
CMBICT IOPSIAKOBOTO ;
HOMEPA 3JIEMEHTA
5 | Tlepuogmueckuit 3aKOH U 13.04.20 | VYcru
7. [Tepronnueckas cucrema 23 BIN
XUMHUYECKHUX IJIEMEHTOB orpoc

JI.1. MeHnneneeBa.
[lepuonapl, rpyniel,
MOATPYIIIIHI.
DduznyuecKkuil CMBICIT
HOMEPOB Meproaa u

TPYIIIBI




CtpoeHue 2JIeKTPOHHBIX
000JI049€K aTOMOB MEPBBIX
20 XUMHAYECKUX DJIIEMESHTOB
MEPUOUYECKON CUCTEMBI
J1. 1. MenaeneeBa

18.04.20
23

VetH
BIN
onpoc




5 | Xapakrtepucrtuka 20.04.20 | YcrH
9. | XxMMHYEeCKOro SIeMeHTa IIo 23 BIiA
ero MTOJIOKEHUTO B ompoc
MEPUOANYECKOU CUCTEME ;
. 1. MenaeneeBa
6 | 3HaueHue 25.04.20 | VYcrH
0. | meprmommueckoro 3akomHa 23 BIif
U TIEpUOINYECKOM orpoc
CHUCTEMbI XUMHYECKHUX ;
3JIEMEHTOB JIJISl Pa3BUTHS
HAyKU U TIPAKTUKH.
. . MenneneeB —
YYEHBIN, IEJAror u
Tpa<TaHuH
6 | Ypok KOHTpPOJIS 3HaHUI 27.04.20 | KouHTpoJbH
L. 23 ast pabora;
6 | DnexTpoOoTpUIATEIHHOCTD 02.05.20 | VYcru
2. | aTOMOB XMMHYECKHX 23 BIiA
37€MEHTOB. XUMHUYECKas onpoc
CBSI3b: KOBAJICHTHASA ;
HOJISpHAs U KOBaJICHTHAS
HEMoJIsIpHas
6 | CreneHb OKUCIECHUS 4.05.202 | YcrH
3. 3 BIi
ompoc
;
6 | OxucnurenbHO- 11.05.20 | VYeru
4. | BoccTaHOBHTETBHBIC 23 BIif
peakuuu (OBP). [Tpoueccor onpoc
OKHUCJICHUS 1 ;
BOCCTaHOBJICHHS.
Oxkucnurenu
u
BOCCTAHOBHTE
M
6 | CocraBneHue ypaBHEHHI 16.05.20 | VYcru
5. | okucIOHTETBHO- 23 bIN
BOCCTaHOBHUTEJIBHBIX orpoc
peaKuui U CXem ;
9JIEKTPOHHOTO OajaHca
6 | Ypok 0600mieHus u 18.05.20 | YctH
6. | cucremarmsanuu 23 bIN
3HAHUU ompoc
;
6 | Ypok pa3BuBaroiero 23.05.20 | KouTposabH




KOHTPOJISl 3HAaHUU. XUMUS B 23 ast pabora;
NEeNCTBUUA

Kucnopon — xumudeckuii 25.05.20 | YcrH
3JIEMEHT U IIPOCTOE 23 13171
BemecTBO. O30H. onpoc

Haxosxnenue kuciopoja B
npupoae, Gu3nYecKue u
XUMHYECKHUE CBOMCTBA
(peakuu OKHUCIICHHUS,
ropenue). [lonstue 00
OKCHJIaX

2




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YYHEHUKA

Xumus. 8 knacc/Pymsurtuc I.E., ®enpaman @.I°., Aknronepnoe obmectso «M3narensctBo «IIpocBemienuey;
Beenure cBO# BapuaHT:

METOAUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

Xumust: 8 KIL.: 2JIEKTPOHHOE MPHIIOKEHHE K YUCOHUKY.

I'a p a H. H. Xumus. Pa6oune nporpammel. [Ipeaqmernas nunust yaue6uukos F. E. Pynsutnca, @. F.
®enpamana. 8—9 kmac—cel / H. H. 'apa. — M.: IIpocBemienue.

I'abpycesa I1. . Xumus: pabouas tetpaas: § ki. / I1. U. 'abpycea. — M.: IIpocBenienue.

I' ap a H. H. Xumus: 3agaunuk ¢ «nomorraukomy»: 8—9 xi. / I I1. I'apa, I1. U. 'abpyceBa. — M.:
IIpocsenienue.

Pangenkuit A. M. Xumust: nunaktudeckuit matepuair: 8—9 ki1, / A. M. Panenkwuit. — M.: IIpocBemenue.
I'ap a H. H. Xumus. Ypoxku: 8 k. / H. H. I'apa. — M.: [Ipocserenue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

https://resh.edu.ru/
https://infourok.ru/
https://foxford.ru/



MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHME

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTUYECKHUX PABOT,
JEMOHCTPAIII
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