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INOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMUU Ha yPOBHE OCHOBHOT'O OOILIET0 00pa30BaHUs COCTABIIEHA HA OCHOBE :

. ®denepanpHoro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickoit Deaepanumy;
. npukaza MunmnpocBenienuss ot 31.05.2021 Ne 287 «O06 yrBepxkaeHun QenaepalibHOTO
rocy/1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIEr0 00pa3oBaHuUs»;

. npukaza MunHnpocBemenus ot 18.05.2023 Ne 370 «O06 yrBepkIeHUu QeaeparbHOR
o0pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs;

. npukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O6 yrBepxaenuu llopsinka opranuzanuu u

OCYILECTBIICHHS 00pa30BaTEIbHOM JIEATEILHOCTH 110 OCHOBHBIM 001I€00pa30BaTeIbHBIM ITPOrpaMMaM —
o0pa3oBaTeNbHBEIM TpOTpaMMaM HaudajdbHOTO OOINEro, OCHOBHOTO OOIIEro M CpeaHero OOIIero
00pazoBaHUs Y,

. Konnenuun npenogaBanust yaeOHOTO IpeaMeTa « XUMHU;
. Konuenuuu skonornyeckoro oopazoBaHus B ccTeMe 0011ero 00pa3oBaHus;
. CII 2.4.3648-20 «CaHuTapHO-31IUAEMHOIOTHYECKHE TPeOOBaHMS K OpraHU3alMsIM BOCIIUTAHUS U

oOy4deHHs, OTIbIXa U O3J0POBICHUS JIETEH U MOJOJEKH», YTBEPKIECHHBIX MOCTAHOBJICHUEM TJaBHOTO
canuTapHoro Bpaya oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urnennveckue HOPMATUBBI U TPeOOBaHUSI K OOECIICUEHUIO OE30MaCHOCTH
U (uau) Oe3BPEeTHOCTH ISl YeloBeKa (DaKTOPOB CpeNbl OOMTAaHUS», YTBEP)KICHHBIX MOCTAHOBICHHEM
[JIaBHOTO caHuTapHoro Bpaya ot 28.01.2021 Ne 2;

[Iporpamma mo xumuu Ja€T MpeACTaBICHUE O IEJAX, OOIIeH cTpaTerud oOydeHUs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEJACTBAMH Y4eOHOro MpeaMeTa, YCTaHaBIMBAaeT 00s3aTeNbHOE MPEeIMETHOE
coJiepKaHue, IpelycMaTpUBaeT paclpeielIieHUE ero Mo KjaccaM U CTPYKTYpHUPOBAaHUE 10 pa3ziesiaM U TeEMaM
IpOrpaMMbl [0 XUMHUH, ONpPEIENseT KOJIMUYECTBEHHBIE M KAUECTBEHHBIC XapaKTEPUCTHUKU COJEp)KaHUS,
PEKOMEHIYEMYIO [TOCIIEI0BATEIbHOCTD U3YUYEHUS XUMUHU C YIETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKHU Y4eOHOT0 MPOIIecca, BO3PACTHBIX 0COOEHHOCTEN 00yUaIoUIuXcs, ONPeAesieT BO3MOKHOCTH
npeaMeTa s peaau3alnuy TpeOoBaHMi K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBI
Ha YpOBHE OCHOBHOTrO 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHMUU K pe3yinbTaTaM OOy4YeHHs] XMMHUHU Ha
YpOBHE IeJell H3y4deHHs TMpeAMeTa U OCHOBHBIX BMJIOB Y4e€OHO-TIO3HABATEIbHOW JAESITEIbHOCTU
00y4aroIerocs Mo OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHME XUMHUHM CIYXUT OCHOBOM s (OpMHUPOBAHMS MHPOBO33PEHMSI OOYYaroIIerocs, €ro
NPEJICTABICHUI O MaTepUalbHOM EAMHCTBE MHpPA, BAXKHYIO pPOJb HrparoT (OpMUPYEMbIE XUMHUEH
IPEJICTaBICHUS O B3aMMOIIPEBPALLICHUSIX SHEPTUU M 00 3BOJIIOLUY BELIECTB B MPUPOJIE, O MYTIX PELICHUS
r7100aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHs YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, POOIIEM 3IpaBOOXPAHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peann3alii BO3MOXKHOCTEH /1 caMopa3BUTHA U (POPMHUPOBAHUS KYJIbTYPbl IMYHOCTH,
e€ o0w1ei u GyHKINOHATIBHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B GOPMUPOBAHKE MBIIIJIEHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcsi, HaBIKOB UX
CaMOCTOSITENIbHOW  y4eOHOW JIeATENIbHOCTH, SKCIEPUMEHTAJIbHBIX M HUCCIEI0BATEIbCKUX YMEHHI,
HEOOXOUMBIX KaK B ITOBCEIHEBHOM JKU3HH, TaK U B IPO(ECCUOHATBLHON NeSTEIbHOCTH;

3HAKOMHUT CO CHEUU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3IJIAAa Ha
€MHCTBO MIPUPOJIBI u YyeloBeKa, ABIISIETCS OTBETCTBEHHBIM ATaroM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIInuXCs;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K
IpUpOJIe, K YeTIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOrMUYECKOe 00pazoBaHue 00yUYaromIUXCsl.

JlanHble HampaBlieHUsI B OOy4Ye€HUM XMMHH OOECIeyuBaroOTCs crielu(UKoN coaepikaHus y4eOHOTo
npeaMeTa, KOTOPbIM SBJIAETCS MelIarornyecky aJanTHPOBAHHBIM OTpa)KeHHeM 0a30BOI HayKuM XMMHHU Ha
OTIPENICIIEHHOM 3Talle €€ pa3BUTHS.

Kypc XuMuum Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHUs OPHEHTUPOBAH Ha OCBOEHHUE
00y4aroIMMUCS CUCTEMBI IIEpBOHAYATIBHBIX TOHATUN XUMUH, OCHOB HEOPTaHUYECKOW XUMHUH U HEKOTOPBIX
OTJIE/IbHBIX 3HAUUMBIX IOHATUI OPraHUYECKON XUMUU.



CtpykTypa coaepxaHus IPOrpaMMbl [0 XUMUU COPMUPOBAHA HA OCHOBE CHCTEMHOT0O TIOJIX0/a K €
nzydyeHuto. CojepxaHue CKIAIbIBAETCA U3 CHUCTEMbI MOHSATUA O XMMHUYECKOM 3JIEMEHTE U BEIECTBE U
CUCTEMbI MOHITHIA O XUMHUYECKOH peakuuu. OOe 3T CUCTEMbI CTPYKTYPHO OPTraHU30BaHbI 110 MPUHIIUITY
NIOCJIEI0BATEIBHOIO Pa3BUTHUS 3HAHUIM HAa OCHOBE TEOPETUUECKUX IIPEJICTABICHUI Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TPEACTaBICHUN 00 JIEKTPOTUTUYECKON AUCCOLUAIMH BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHUSI PACCMAaTPUBAIOTCS HA OCHOBE 3MIIMPUYECKHU IOJYYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEI0BATEIILHO OT OJTHOTO YPOBHS K JIPYTOMY, BBITIOJIHAS (PYHKINUN OOBSCHEHUS U
MIPOTHO3UPOBAHUSL CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTHUYECKOTO IMPUMEHEHUS] W TOIyYEHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpamMMbl MO0 XUMHHU CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHHUS O XUMHYECKOM
COCTABJISIFOLIEH HAYYHOM KapTHHBI MHUPA B JIOTUKE €€ CUCTEMHOM MPUPOJIbI, HEHHOCTHOTO OTHOIICHHS K
HAay4YHOMY 3HAHHIO U METOJIaM MMO3HAaHMS B HayKe. M3yueHne XuMuu mpoucCXOoIUT C MPUBJICYCHUEM 3HAHUM
U3 paHee U3yYeHHBIX y4eOHbIX MpeaMeToB: «OKpyxKaroumii Mupy, «buonorus. 5—7 knacce» u «dusnka. 7
KJIace».

[Tpu M3ydeHun XUMUU TPOUCXOAUT (HOPMUPOBAHHME 3HAHUN OCHOB XMMHUYECKON HAYKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, ITPAKTUUYECKON /1E€ATEIbHOCTH UYE€IOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHI. 3aaua yueOHOro MpeIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMUUYECKUX 3HAHUI
— BaXHEUIMHX (PaAKTOB, TOHSATHH, 3aKOHOB M TEOPETHUYECKUX IOJOXKECHUH, IOCTYIHBIX O0O0OIIEHMI
MHUPOBO33PEHYECKOT0 XapakTepa, s3blka HAyKd, B MPUOOIIEHUH K HAy4YHBIM METOJaM MO3HaHWs MpU
W3YYCHUHU BEIIECTB U XUMUYECKHUX peakluii, B (OPMUPOBAHUH U PA3BUTUU MTO3HABATEIILHBIX YMEHUHN U UX
NPUMEHEHUU B Yy4eOHO-II03HABATEIbHON U y4eOHO-UCCIIEIOBATEIBCKON AeITeTbHOCTH, OCBOCHUHU MPABUII
0e30macHOro 0OpaIieHus C BEIIECTBAMHU B MIOBCEIHEBHOM JKU3HHU.

[Ipu u3ydyeHHH XMMHUU HA YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHMs BaXHOE 3HAYCHHE NMPUOOpEH
TaKHe LENH, KaK:

—dopmupoBaHNEe MHTEIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPHUHATUIO PEUICHHH, CIHOCOOHOW amanTHpOBaThCS K OBICTPO
MEHSIOIINUMCS YCIIOBUSIM JKU3HU;

— HalpaBJICHHOCTh 00YyYEHHUS Ha CHCTEMaTHYeCKOoe MPUOOIIeHNEe 00YyJalOIMUXCs K CaMOCTOSATEIbHON
MO3HABATENILHON JEATENILHOCTH, HAYYHBIM METOJaM TO3HaHUs, (OPMUPYIOIIUM MOTHBAIUIO M Pa3BUTHE
CIIOCOOHOCTEH K XUMHUU,

—o0ecrnieyeHre yciaoBUH, CIIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUAIOIMMHUCS ONbITa Pa3sHOOOPa3HOM
NESITEIbHOCTH, TO3HAHUS M CAMOIO3HAHUS, KIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMIA), MUMEIOIINX
YHHMBEpPCAIbHOE 3HAYCHHE JIsl pa3JIMYHbBIX BUJIOB JI€ATEIbHOCTH;

—dopmupoBanue oOme GyHKIIMOHATFHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM 4YHCIIE
YMEHHI OOBSCHATH U OIEHUBATH SIBJICHUS OKPY)KAIOIIETO MUPA, UCTIONB3YS 3HAHUS M OIBIT, MOTYYCHHbBIE
NPy W3YYCHUH XUMHUHU, TPUMEHSATh WX TPH PEIICHUH MPOOJIeM B TOBCEIHEBHOW XU3HH M TPYAOBOU
JesATEIbHOCTH;

—dopMupoBanue y OOydJarOMIMXCS TYMAaHUCTUYECKMX OTHOIICHWM, TOHUMaHUs II€HHOCTH
XUMUYECKUX 3HAHUHW JUISI BBIPAOOTKHU DKOJIOTHYECKH IE€JIe€CO00pa3HOTO TMOBEJACHUS B OBITY W TPYIOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHUS CBOETO 37J0POBbS U OKPYKAIOIIEH MPUPOTHON CPEbL;

— pa3BUTHE MOTHUBALIMU K 00YUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUS OOIIEYeIOBEUEeCKUX IIEHHOCTEeH, TOTOBHOCTM K OCO3HaHHOMY BBIOOpY mpoduis u
HATPaBIEHHOCTHU JAbHEHIIIET0 00YICHHUS.

O6111ee 4nciao 4acoB, OTBEAEHHBIX JUISl U3YYEHHSI XUMUH Ha YPOBHE OCHOBHOTO 00I11€T0 00pa3oBaHus,
cocraBmsieT 136 yacoB: B 8 kitacce — 68 yacoB (2 waca B Hezleno), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).

COIEPKAHUE OBYYEHMUS

8 KUIACC
IlepBoHayajbHbICe XHMHYECKHE NOHATHSA



[Ipeamer xumuu. Ponb XxuMuM B KM3HM 4YeloBeKa. XHMMHsS B CHCTEME HayK. Teila M BelecTBa.
®dusnuecKkue CBOICTBa BellecTB. ArperaTHoe cocTosiHue BenlecTB. [loHsTHE 0 METO1axX MO3HAHUS B XUMUHU.
Yucteie BemecTBa u cMecu. CriocoObl pa3iejieHUs] CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3ieMeHThl. CHMBOJIBI XMMHUYECKHX 3JIeMEHTOB. IIpocThie u
CJIOKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckasi popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOcuTenbHas aromMHas Macca. OTHOCHUTENbHAas MOJEKylIspHas Macca. MaccoBas 1051
XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MousipHass Macca. B3auMoOCBsI3b KOJIMYECTBA, MacChl WM 4HCIIA
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€Tol mo hopMynaM XMMHUYECKUX COSTUHEHHI.

Du3NUeCcKue U XUMUYECKHE SIBJICHUA. XUMUYECKasi peakius U e€ MpU3HaKKU. 3aKOH COXPaHEHUsI MaCcChl
BellecTB. XuMuueckue ypaBHeHUs. Kiaccubukanus XUMHUYECKUX pPeakIHil (COeAMHEHHUS, pa3loKeHus,
3aMeIICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCYOU, TpaBMIIaMU pabOThI B JIAOOPATOPUU U TIPHUEMAMH OOPAIICHHSI C
1a00paTOpHBIM 000PYIOBaHHEM, U3YYCHHUE U ONMUCaHUE (PU3NYECKUX CBOMCTB 00pa3loB HEOPTaHUYECKUX
BEIIECTB, HAOMIOACHHE PU3NICCKUX (IIIABIICHUE BOCKA, TASHUE JIb/Ia, PACTHPAHUE caxapa B CTYIKE, KUTICHUE
Y KOHJICHCAIIUS BOJIbI) U XUMUYECKUX (TOpPEHUE CBEUH, MPOKATHBAHHE METHOM TPOBOJIOKU, B3aUMOICHCTBUE
MeJia C KHUCJIOTOW) SIBJICHH, HAOJIOJCHHE W ONHCAHWE TPU3HAKOB IMPOTEKAHUS XHUMHUYCCKUX PEaKIUi
(paznoskeHue caxapa, B3auMOJICHCTBUE CEPHOMN KUCIOTHI C XJIOPUAOM OapHsi, pa3ioskeHHe TUAPOKCUIA MEAH
(IT) mpu HarpeBaHuM, B3aMMOJIEUCTBHE kelie3a ¢ pacTBOpoM coiu meau (1), n3yuenue criocoboB pazeneHus
CMeceil: C MOMOIIbIO MaruuTa, GUILTPOBAHKE, BhIIAPUBAHUE, AUCTUILIALINA, XpoMaTorpadus, mpoBeneHue
OUYMCTKHU ITOBAPCHHOM COJIN, HA0JIFOICHUE U ONTUCAHKE PE3YJIbTATOB MTPOBEICHUS ONBITA, HILTFOCTPUPYIOIIECTO
3aKOH COXPaHEHHs MAaCcChl, CO3JJaHIe MO/IETICH MOJIEKY (IIapOCTEPIKHEBBIX).

BazkHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — anemeHT u npocroe BelectBo. HaxoxaeHnue
KHCIIOpOJia B IIpUpOJIe, PU3NYECKHE U XUMHUYECKHE CBOMCTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucnopoia. CriocoObl MoMy4eHust KUCIOpo/ia B Ia0opaTOPUH U IPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupojie. O30H — aJIOTPOIIHAsA MOAU(DUKALIMS KUCIOPOAA.

TemnoBoit A3 heKkT XUMUIECKOW peaklui, TEPMOXUMUYECKIE YPaBHEHUS, IK30- U IHAOTEPMUUYECKUE
peakiuu. TommBo: yrojib U MeTaH. 3arpsi3sHEHUE BO3/1yXa, YCUIIEHNE MMAPHUKOBOTO d(pdekTa, paspylieHne
030HOBOTO CIIOSI.

Bonopon — anemeHnT m mpoctoe BemiecTBo. HaxokaeHue Bomopoda B mIpupoje, (u3NyYecKue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oTy4deHus. KucioTs! u comnm.

Momnsipabiii 00bEM ra3oB. PacuéTel Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoCTBa BoAbl. Bona kak pactBoputens. PacTBopsl. HacklllieHHbIE M HEHACHIILIEHHbBIE
pactBopbl. PacTBOpMMOCTH BelecTB B Bojie. MaccoBast 10J1 BEUIECTBA B pacTBOpe. XMMUUYECKHE CBOMCTBA
BoAbl. OcHOBaHusA. Poiib pacTBOpoOB B NpHpPOAE M B KM3HU 4YelloBeKa. KpyroBopor BoAbl B MpHUPOJIE.
3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa M OYUCTKA MMPUPOTHBIX BOJI.

Knaccudukanus  Heopranumdeckux  coenuHeHuid.  Oxcuapl.  Kiaccupukanmss — OKCHIOB:
coyieoOpasyrorire (OCHOBHBIC, KUCIOTHEIE, aM(OTEpHBIC) U HecoseoOpasyromue. HoMeHkmaTypa oKCHuIoB.
Pur3nyecKnue 1 XUMHUYECKUE CBOMCTBA OKCUIOB. [lonydueHne okcumos.

OcHoBanus. Knaccudukarus ocHOBaHMI: MIENTOYM M HEpPACTBOpUMBIE OCHOBaHUs. HomeHkaTypa
OCHOBaHUM. PU3HMYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMM. [loyyeHrne OCHOBaHUN.

Kucnotel. Knaccudukanus xucinor. Homenknarypa kuciotr. @usndeckie U XMMHUYECKUE CBOMCTBA
kucnor. Pan akruBaoctu metaiuioB H. H. bekerosa. [lonmyuenue kucuor.

Comu. Homenknatypa coisieli. @u3nueckue 1 XuMA4YecKHe cBoiicTBa conel. [lomydenue coneit.

['eneTnueckasi CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeAeNieHUEe COACpKAHMs KHCIOpoJa B BO3AyXe, IMOJNy4eHHEe, CcoOHMpaHue,
pacrno3HaBaHHe ¥ U3y4YE€HHE CBOMCTB KHCIOPO/a, HAOII0I€HNE B3aUMOJICHCTBUS BEILIECTB C KHCIOPOAOM U
YCIIOBUSI BOSHHKHOBEHHSI M TPEKpAIlleHUs] ropeHus (mokapa), 03HaKOMJICHHE C o0Opa3laMu OKCHJIIOB U
OTMCAaHUE UX CBOMCTB, OJy4yeHUE, COOMpaHUe, pacllO3HABaHUE U U3yUEHHUE CBOICTB BOJOpoa (TOpeHue),



B3auMojieiicTBue Bojgopoga ¢ okcuaoM wmeaw (II) (BO3MOKHO WCIIONB30BaHUE BUICOMATEPHAIIOB),
HaOII0IeHue 00pa3II0B BEMIECTB KOJIMYECTBOM | MOJIb, HCCIIETIOBAHUE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB
C pa3IMYHOM pacCTBOPUMOCTBIO, THPUTOTOBIIEHHE PACTBOPOB C OMNPENEIEHHONM MAacCOBOM J0JeH
pacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBHE BOJbI C MeTa/UlaMU (HATPUEM M KajblueM) (BO3MOXKHO
UCIOJIb30BaHUE BHUEOMATEPUAIOB), HCCIEIOBaHUE OOpPA3I[0B HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX
KJIACCOB, HAOJIOJICHNE WM3MEHEHHS OKPACKH WHIUKATOPOB B PAcTBOpax KUCJIOT M IIENIOYEH, M3ydeHHUE
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTBHI, KHCIOT C MeETalUlaMH, pPeakiuil
HEUTpalM3alMy, IMOJy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOrO MeETaula APYruM U3
pacTBOpa COJIM, PEUICHUE SKCIEPUMEHTANbHBIX 3a7ad N0 TeMe «BakHeillne Kiacchl HEOPraHWYECKHUX
COCTUHEHUNY.

Hepuoauyeckuii 3akon u llepuoanyeckas cucreMa xumuueckux 3jaemeHToB [I. M. Menaeneesa.
Crtpoenne atomoB. XumMu4eckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIMU

[TepBbie MOMBITKY KIaCCH(PUKAIUN XUMHYECKHUX IeMEHTOB. [ToHsITHE O TpyIax CXOAHBIX JJIEMEHTOB
(LIeOYHbIE U 1IETIOYHO3EMENIbHBIE METAJLIbl, TaJlOreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yloT
aM(pOTEepHBIC OKCUIBI U TUIPOKCHU]IBI.

[lepnonnueckuii 3akoH. llepuognueckas cucrtema xumuueckux sieMeHtoB J[. WM. Menneneesa.
Kopotkonepuoanast u anuxHonepuogHas Gopmsl Ilepuonnueckoil cucteMbl XUMUYECKUX 3JI1EMEHTOB /.
N. MenpeneeBa. Ileproasl u rpynnel. @usnyeckuili CMbICI MOPSAKOBOTO HOMEPA, HOMEPOB IMEPUOAA U
TPYIIIIBI JIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHHE AIEKTPOHHBIX 000JI04eK
aToMOB nepBbIX 20 xumMuueckux eMeHToB [lepuoanueckoii cucremsl Jl. . MenneneeBa. Xapakrepuctuka
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxxenuto B [lepnonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aToOMOB XHUMHUYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenne [lepumonuueckoro 3akonHa u Ilepuoandeckoil CUCTEMbI XUMHUYECKHUX DJIEMEHTOB IS
pa3BuTHs HAayKu U npaktuku. [{. . MeHnneneeB — yd4€HbIN U IPaKIaHUH.

Xumnueckasi cBsizb. KoBaneHTHast (TojispHas W HEMOJIAPHAs) CBsI3b. DJEKTPOOTPHUIATEIILHOCTH
XUMUYECKUX AIIEeMEHTOB. VIOHHas CBS3b.

Crenenb oxucneHus. OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl OKHUCICHHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3y4eHHe OO0pa3IOoB BEHIECTB METAIJIOB W HEMETaJUIOB, B3aUMOJICHCTBHE THUAPOKCHIA IMHKA C
pacTBOpamMu KHCIOT M MIENOYEH, MPOBEIECHUE OMBITOB, WJUIIOCTPUPYIOUIUX TMPUMEPHI OKHUCIUTEIHHO-
BOCCTaHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHUS).

Mescnpeomemnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M NMPU U3YYEHUH XHMHHM B 8 KJIACCE€ OCYLIECTBISIETCS Yepe3
WCIIOJIb30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK W TOHSATUH, SBIISIFOIIMXCS CUCTEMHBIMHU
JUISL OTJIETIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC TOHATHS: HAyYHBIN (DaKT, TUTIOTE3a, TEOpHUs, 3aKOH, aHAIN3, CHHTE3,
KIacCU(UKaIs, NEePUOAUYHOCTb, HAOIIOJIEHUE, JKCIEPUMEHT, MOJEIUPOBAHHUE, W3MEpPEHHUE, MOJEIb,
SIBJICHHE.

®dusnka: Matepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI, PaJUOaKTUBHOCTD,
MOJIEKYJIa, JJICKTPHUYECKUW 3apsij, BEIIECTBO, TeNO, O0BEM, arperarHoe COCTOSHHE BEIIeCTBa, Tas,
busznyecKre BEIMYUHBI, €IMHULIBI H3MEPEHHUS, KOCMOC, TIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOIBI, TIOJE3HBIE UCKOTIAEMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMHUYeCKas peaKkuusi

Ilepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux syemeHToB [l M. Menpgeneena.
CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B HW3MCHCHHUU CBOI>'ICTB XUMHUYCCKUX DIIEMCHTOB HepBBIX TpéX



NIEPUO/IOB, KaJusl, KaJblUs U X COCIMHEHHUI B COOTBETCTBUU C ITOJIOKEHUEM J1eMEHTOB B [leproanueckoit
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus um HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XHWMHUYECKHE CBOWCTBA BEUIECTB,
OTHOCSIIIMXCS K Pa3/IMYHbIM KJlacCaM HEOPTaHUYECKUX COECAMHEHUM, FTEHETUYECKAsl CBS3b HEOPIraHUUECKUX
BEILECTB.

Knaccupukamuss XUMHYECKUX pPEaKUMHd MO pa3iuyHbIM MpHU3HAKaM (10 YHUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEeKTy, M0 HM3MEHEHHIO CTEleHEH OKHCIICHUs
XUMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO Karajau3aTopa). DK30- M SHIOTEPMHUYECKUE
peakuuu, TEPMOXUMUYECKUE YPAaBHEHUSL.

[TonsiTrie 0 ckOpoCcTH XUMHYECKON peakuuu. [loHaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHATHE O TOMOIEHHBIX M TIeTEpOreHHbIX peakuusax. [lonstue o kartanuze. [lonsTue o
XUMHUYECKOM paBHOBecHM. DakTopbl, BIUAIOIIME HA CKOPOCTh XHMHYECKOM pPEAKUMU U IOJOKECHUE
XUMHYECKOTI'O PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peakiuu, 3JEKTPOHHBIN OamaHc OKUCIIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHMH OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUuil ¢
UCIIOJIb30BaHUEM METOa JIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIIUTUYECKON AUCCOIMALMU. DJIEKTPOJUTHl U HEIIEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M IMCCOLUMALMU BEIIECTB C PA3JIMYHBIMU BUJAMU XUMHUYECKOM CBsA3U. CTENEeHb IUCCOLUALUU.
CuiibHbIC U C1a0bIe DJIEKTPOIUTHL.

Peakunu nonHOro oOMeHa. Y clioBus MPOTEKaHUS peakiuii HOHHOTO 0OMeHa, OJHbIE U COKPAIIEHHbBIE
MOHHbIE ypaBHeHUs peakuui. CBONCTBa KHUCIOT, OCHOBAHHMH M COJIEW B CBETE NpPEICTaBICHUN 00
3JIEKTPOJIMTUYECKON aucconnanuu. KauecTBeHHbIe peakiiuu Ha MOHBI. [loHsTHE O TMApONIN3E COJEH.

Xumuueckuii IKcnepumenm:

03HAKOMIJIEHHE C MOJIEISIMU KPHUCTAIMYECKUX PEIIETOK HEOPTaHMYECKUX BELIECTB — METAJUIOB U
HeMeTauloB (rpaduTa M anmasza), CIOXKHBIX BEIIECTB (XJIOpuAa HATpHsl), UCCIEJOBAHUE 3aBHCHUMOCTH
CKOPOCTM  XMMHMYECKOW  peakuu OT  BO3JEHCTBHA  pazaMuHBIX  (DAKTOPOB,  HCCIEIOBAHUE
3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILIECTB, MpoLiecca JUCCOLMAUN KUCIIOT, IeJIouel U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAEO MaTepHajoB), MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOLUMX NPU3HAKK HPOTEKAHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHME OCaJKa, BBIJEICHHE Ta3a, OOpa3oBaHUE BOJbI), OIBITOB,
WITIOCTPUPYIOIUX ~ IPUMEPbl  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuil (ropeHue, peaxuuu
pa3oKeHus, COeIMHEHNs ), pacllO3HaBaHUE HEOPTAHUYECKUX BEIIECTB C TIOMOIIbIO KaUeCTBEHHBIX peakluii
Ha MOHBI, PEILIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl U MX coeJUHEHHS

OOmast xapakTepucThka rajoreHoB. OcOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucienus. CtpoeHue U (pu3snueckre CBOWCTBA MPOCTHIX BELIECTB — IaJIOT€HOB. XMMHUECKHE CBOMCTBA Ha
npuMepe Xjopa (B3aUMOJEHCTBHE C MeTajulaMH, HeMeTaljaMmH, ILienodamu). XiopoBoaopon. CossHas
KHCJI0Ta, XUMUYECKHE CBOMCTBA, MOJIy4eHue, TpuMeHeHue. [leiicTBue xiopa u XJ0poBOA0pO/ia Ha OpraH|u3M
qesoBeKa. BaxkHelue Xaopuasl U X HaX0KJIEHUE B IIPUPOJE.

OO6mas xapaktepuctuka smemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
crerieHu okucieHus. CTpoeHne M (uU3MUECKHe CBOMCTBA IMPOCTBIX BELIECTB — KHUCIOpPOJA M CEpBI.
AmoTponHble MOIUGUKALUK KUCIOPOJa U cepbl. XUMHUECKHe CBOICTBa cepbl. CepoBOIOPO/I, CTPOCHHUE,
¢u3nueckne U XuMUUecKue cBoiicTBa. OKCHUIBI Cepbl Kak MPeICTaBUTEIN KHUCIOTHBIX OKcHIoB. CepHas
KHCIIOTa, (U3MYecKue W XUMUYECKHE CBOMCTBa (OOIMME Kak TPEACTaBUTENs Kiacca KHUCIOT |
cneunduyeckne). XMMUUYECKHE PEaKIiuy, JIeXKAIHe B OCHOBE MPOMBIIIJICHHOTO ClI0c00a MOTyYeHHs CEPHOI
kucnothl. [Ipumenenue cepHoit kucaotbl. Cou CEpHOM KUCIIOTHI, KAUECTBEHHAs peaKkius Ha CylIb(paT-uOH.
Haxoxnenue ceppl u €€ coeluHeHUN B mpupoge. XUMHUECKOE 3arpsi3HEHUE OKpPYXKAroIIeW cpeabl
COCTMHEHUSIMU cepbl (KUCIIOTHBIE JIOKIM, 3arpsi3HEHHWE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALLIECHUS.

OOGmas xapakTepucTHKa 37eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIEHU OKHCICHHA. A30T, paclpoCTpaHEHHE B MpUpojae, (U3NYECKHEe W XHMHUYECKHE CBOICTBA.
KpyroBopor azora B mpupome. AMMuak, ero (HU3MYECKUEe M XHUMHYECKHE CBOWCTBA, TOJYyYCHHE U



npuMmenenue. Conu aMMOHHMS, UX (PU3MUYECKHE U XMMHYECKHE CBOMCTBa, mpuMmeHeHue. KauecTBeHHas
peaxiysi Ha HOHBI aMMOHUS. A30THAs! KUCJIOTa, €€ MojydyeHue, (Pu3nyecKre 1 XUMHUECKUe CBOMCTBa (001ue
KaK MpeACTaBUTENS Kjacca KUCIOT U crneuuduueckue). Vcrnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX y100peHui. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COEAMHEHUAMH a30Ta
(KUCIIOTHBIE JTOXKIIM, 3arpsi3HEHUE BO3/yXa, MOYBBI M BOAOEMOB). Dochop, alaoTponHbie MoaAU(UKAIINH
docthopa, pusnueckue u xumuueckue croiictsa. Oxcun hocdopa (V) u pochopHas kuciora, puzndeckue
U XUMUYECKHUE CBOWCTBA, noiyyeHue. Vcnonb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

OO6mas xapaktepuctuka 37meMeHToB [VA-Tpymmbl. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIC
CTETNEeHH OKHCIEHUS. YTJIepo, alIoTPOIHbIe MOAU(UKAIIMH, PaCIPOCTPAHEHHE B IPUPOJE, PU3NUECKUE U
XUMHUYecKHe cBoicTBa. Ancopbuus. KpyroBopot yriepona B mpupojae. OKCUbl yriaeposaa, ux Gpuzndeckue
U XUMUYECKUE CBONCTBA, JICHCTBUE HA KUBBIE OPraHU3MBI, MOJIYYEHHE U NPUMEHEHHUE. DKOJOTUUYECKHUE
npoOsieMbl, cBsi3aHHBIE ¢ oOKcuaoM yriaepoza (IV), rumoresa rnobanpHOrO TNOTEIUIEHUS KIIMMATa,
NapHUKOBBIN AP PEeKT. YTroapHas KHCI0Ta U €€ CONMM, X (PU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MOTy4YeHUE
u npuMeHeHue. KauecTBeHHast peakiusi Ha KapOoHaT-MOHBI. lVcnonb3oBaHue kapOOHATOB B OBITY,
MEAMILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SICTBE.

[IepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSAX yriepoaa (MeTaH, 9TaH,
ATUJIEH, alleTUJIEH, 3TAHOJI, IJIUIEPUH, YKCYCHast KUcioTa). [IpupoaHble HCTOYHHUKH YTII€BOI0POAOB (Yrodb,
OPUPOJHBIN ra3, HedTh), MPOAYKTHl UX MepepadoTku (OEH3WH), UX POJb B OBITY U MPOMBIIIJICHHOCTH.
[TonsiTHE 0 OMOJIOrMYECKN BaXKHBIX BELLIECTBAX: KUPAX, O€IKaX, yriIeBoJax — U UX POJIM B )KM3HU UEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usndyeckne W XUMHUYECKHE CBOWCTBA, MOJy4YeHHE W TNpuMeHeHune. CoeanHeHUs
KpemHus B npupoje. Obume npeacrapnenust o0 okcuae kpemuus (IV) u kpemuueBoit kucnore. CUIHKaTHI,
UX HCIIOJNIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BakHEeHIIne CTpOWTEIbHBIE MaTepHallbl: KepaMHKa,
CTEKJIO, LIEMEHT, O€TOH, jkene300eToH. [IpobneMbl 6e301acHOro UCIIOIB30BaHUS CTPOUTENIBHBIX MATEPHAIIOB
B IIOBCEHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3lloB HEOPraHMYECKHWX BEIIECTB, CBOICTB COJSHOM KHUCIIOTBI, HPOBEICHHE
Ka4eCTBEHHBIX PEAKLUI Ha XJIOPUI-UOHBI U HAOJII0JeHUE MPU3HAKOB UX MPOTEKAHUS, OMbBITHI, OTPaKaIOIINe
¢usznyeckue M XUMHUYECKHE CBONCTBAa TaJOT€HOB M HX COEAUHEHMH (BO3MOXKHO MCIIOIb30BaHUE
BUJIEOMATEPHAJIOB), O3HAKOMJIEHHE ¢ 00pa3lamMH XJOpHIOB (TalTOreHUI0B), O3HAKOMIIEHHE ¢ oOpa3lamu
cepbl M €€ COeNMHEHUSMHU (BO3MOXKHO MHCIIOJIb30BAaHME BMJIEOMATEPHANIOB), HAOIIOAEHME Ipoliecca
oOyriIMBaHUS caxapa MOj JAEHCTBHEM KOHLIEHTPUPOBAHHON CEpHOW KHUCIOTHI, M3YYEHHE XHUMHUYECKHX
CBOMCTB pa30aBICHHON CEpHOW KHCIOThHI, IMPOBEICHUE KaueCTBEHHOM peakuuud Ha CyiabpaT-uOH U
HaOJr0/IeHue MpU3HaKa e€ MpoTeKaHMsl, 03HAKOMJICHHE ¢ (M3UYECKUMHU CBOMCTBaMU a30Ta, ocdopa u ux
COeIMHEHUI (BO3MOYKHO UCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OOpa3llaMM a30THBIX M (OCHOPHBIX
ynoOpeHuii, mnojy4deHue, coOMpaHUe, paclo3HaBaHHWE M U3yuyeHHE CBOWCTB aMMMaKa, INPOBEICHHE
KaYeCTBEHHBIX pEaKIMi Ha HMOH aMMOHHUS U ¢ocdarT-HOH M H3y4yEeHUE NPU3HAKOB MX MPOTEKaHUS,
B3aMMOJICIICTBHE KOHLEHTPUPOBAHHOM a30THOM KHMCIOTBI C MeAbl0 (BO3MOXKHO HCIHOJb30BAHUE
BUJICOMATEpHUAIOB), HM3yUY€HUE MOJeNiel KpUCTANIMYeCKUX pemeEToK anmMasa, rpaduta, ¢yepeHa,
03HAKOMJICHHE C TIPOIIECCOM aJCOPOIIUN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
POTUBOTa3a, NoJydeHue, coOupaHue, paclio3HaBaHUE U M3y4EHUE CBOWCTB YIJIEKUCIIOr0 Ta3a, IPOBEICHUE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT W CHIMKAT-HOHBI M W3yYeHHE MPHU3HAKOB HX MPOTEKaHUs,
03HAKOMJIEHHE C MPOJYKIUEH CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIEPUMEHTAIbHBIX 3a/lad 110
TeMe «BaykHel1e HeMeTalIbl U UX COEIMHEHUS.

Metauibl M X cOeIMHEHUS

OOmast XapakTepUCTUKAa XUMHYECKHX JJIEMEHTOB — METaJsIOB Ha OCHOBAaHUHM X IMOJIOKEHHS B
[lepuoanueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa u crpoenust atomoB. CtpoeHue
METAJIJIOB. MeTajuinyeckas CBsI3b U METAJUINYECKask KpUCTAJINYecKasl PeIETKA. DIEKTPOXUMUUECKUH P
HanpsDKeHUH MeTayuioB. Pu3nyeckue M XMMUYecKue cBoiicTBa MeTaiioB. OOuMe crnocoObl MOTy4eHUs
MmeTasuioB. [ToHsATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOoppo3uu. CriiaBsl (CTaib,
YyT'yH, TIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[[lenounble MeTauibl: MOJOXKEHUME B llepuogmyeckoid cuUcCTeME XHMHUYECKMX JJIEMEHTOB [l
W. MenpeneeBa, CTpOGHHE UX aTOMOB, HaXOXJeHUE B TIpupoje. Pu3ndeckrue 1 XUMUUECKHE CBOMCTBA (Ha



npuMmepe HaTpus U Kaiusi). OKCHIbI U TUIPOKCHU/IbI HATpUs U Kanus. [I[puMeHeHue mea0yHbIX METalJIOB U
UX COEIUHEHHUI.

[[lenoyHo3emMenbHbIE METAJIBI MarHuid W KajublMil: mosiokeHue B Ilepumoandeckoir cucreme
xuMHudeckux 3neMeHToB [l 1. MenneneeBa, CTpOEHHE UX aTOMOB, Hax0AeHUE B npupojie. dusnueckue u
XUMHYECKHE CBOMCTBA MarHusl U Kanblius. Baxkueiimume coenquHeHus: Kanblus (OKCUI, TUAPOKCUI, COJIN).
JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHCHHS.

AnmtoMunuii: nonoxxenue B llepuoamyeckoir cucteme xumumyeckux snemeHToB [. WM. Menneneena,
CTpOCHHE aToOMa, HaXOKACHHE B pupoze. Pu3ndeckue 1 XUMUICCKUE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCH/IA ATTFOMUHHSL.

Kenezo: mosoxenue B Ilepumomnueckoi cucrteme xumuueckux sieMeHtoB JI. WM. Menpgeneena,
CTPOCHHME aToMa, HaXxOoxkJAeHHe B mpuponae. Puznueckue M XUMUYECKHE CBOMCTBa kene3a. OKcuipbl,
ruapokcuabl U conu xenesa (11) u sxenesa (II1), ux cocras, cBOWCTBA U MOJTyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3namMy METaJIOB U CIUIaBOB, MX (DM3MUECKUMU CBOWCTBAMH, H3YyUYCHHE
pPE3YJIbTaTOB KOPPO3WH METAUIOB (BO3MOXKHO HCIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIa KajJbI[Usl M HATPUS C BOJOW (BO3MOXXHO HCIOJB30BaHUE BUICOMATEPUATIOB),
MCCJIEIOBAHKNE CBOMCTB KECTKOM BOJIBI, MPOIIECCa TOPEHUS Keje3a B KUCIOPO, i€ (BO3MOXKHO UCIIOJIb30BAHUE
BUJICOMATEPHUAIOB), MPU3HAKOB MPOTEKAaHUs KA4YeCTBEHHBIX pEaKIMid Ha HWOHBI: MarHus, KaJbIus,
aTrOMUHMS, ITUHKA, xene3a (11) u xxenesa (11I), mequ (II), HabGnroaeHMe U ONMCaHKE TTPOLIECCOB OKPAIIUBAHUS
IUIAMEHU MOHAMHU HATPUs, KalIHsl U KaJabIUs (BO3MOKHO UCTIOJIb30BAaHUE BHIEOMATEPHAIIOB), UCCIIEIOBAHUE
aM(pOTEepPHBIX CBOMCTB THJIPOKCH/IA aJTFOMUHUS U THAPOKCH/IA [IMHKA, PEIICHUE dKCIIEPUMEHTAIILHBIX 3a/1a4
1o teme «BakHeillne MeTaibl U UX COCTUHEHUSI.

XuMHus M OKpYKaoLias cpeaa

BemiectBa u MaTepuabl B IOBCEIHEBHOM KMU3HU 4YelOBEeKa. be3omacHoe ucnoib30BaHuEe BEUIECTB U
XUMUYECKHUX peakiuid B ObITy. [lepBasi momMoIb npyu XMMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroIel cpepl (mpeaenbHasi JOMyCTUMAash KOHIICHTPAIIHs BEIeCTB,
nanee — [1/1K). Poiabs XxuMuu B pelieHMH 3KOJI0TMYECKUX pooIieM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIE MATEPUAIBI).

Mescnpeomemmnuie ceazu

Peanuzarusi MexXnpeaMETHBIX CBSI3€H MpU M3YyYEHUH XUMHHU B 9 Kilacce OCYIIECTBISETCS uepe3
UCIIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATHH, SIBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mure ecTeCTBEHHO-HAYYHbIE TIOHATHUS: HAyYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOpPHs, aHATIU3, CUHTE3,
Kiaccuukanus, MepUOANIHOCTh, HAOIIOJEHUE, HKCIIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHUE, MOJIETb,
SIBIIEHUE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHSI, MATEPUATIBI.

®dusnka: MaTrepusi, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIbI, PaJUOAKTHBHOCTD,
MOJIEKYJIa, YIEKTPUUECKHH 3aps, MPOBOTHUKH, MTOITYIPOBOIHUKH, TUIIEKTPUKH, POTOIIEMEHT, BEIIECTRO,
Te0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, pacTBOP, PACTBOPUMOCTH, KPUCTAJUTMYECKAs PEIIETKa,
CIUTIaBbI, (PU3UYECKUE BEIMYUHBI, SAMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IIBI,
Connre.

buonorus:  ¢orocunTe3, apixaHue, Ouocdepa, HSKOCUCTEMa, MHHEpAIbHBIE  yI0OpEeHMUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpAITBI, TOPHBIE TOPOJIBI, MTOJE3HBIC HCKOIAeMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHN HA YPOBHE
OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpPaMMbl OCHOBHOI'O 00IIEero oOpa3zoBaHUs TOCTUTAIOTCS B
xo/le OOydeHHs XUMUU B EIUHCTBE Y4eOHONW W BOCHUTATENHHOW [EATEIHPHOCTH B COOTBETCTBUU C
TPaJAULMOHHBIMU POCCUNUCKUMU COITMOKYIBTYPHBIMU U TyXOBHO-HPaBCTBEHHBIMU LICHHOCTSIMU, IPUHSATHIMH



B 00II[ECTBE NPAaBUJIAMU 1 HOPMaMH TMOBEACHUS U CIIOCOOCTBYIOT ITPOLIECCAM CaMOIIO3HAHMsI, CAMOPA3BUTHUS
U COIMATN3AIMH 00yYarOIIUXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACLIIMPEHUE ONBITA JEATEILHOCTU HAa €€ OCHOBE, B TOM UHUCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOILLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY U HAYYHOMY HACIIEANIO,
NOHUMaHMs 3HAYCHHS XHUMHYECKOW HAyKd B KHU3HU COBPEMEHHOIO OOIIecTBA, CIIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOM MH(pOpMaLMEH 0 NepeoBbIX JOCTUKEHUIX U OTKPBITHSIX MUPOBON U OT€YECTBEHHON XUMUM,
3aMHTEPECOBAHHOCTH B HAy4YHbIX 3HAHUSAX 00 YCTpoicTBE MHpa U 00IIECTBA;

2) rpa;KIaHCKOr0 BOCIIMTAHMS:

IIPEJCTABICHNUS O COLMAIBHBIX HOPMax M INPAaBUIAX MEXINYHOCTHBIX OTHOIICHHUN B KOJIJIEKTUBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHOUCCIIEI0BATEILCKOM, TBOPUECKON U
JPYTuX BUJAX AEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOH AEATENBHOCTU MPH BBIIIOJHEHUN
y4eOHBIX, TO3HABATEIBHBIX 33Jad, BBITOJHECHHH XHUMHYECKHX OKCIEPUMEHTOB, CO3JaHUH Y4EOHBIX
IPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHUMAaHMIO ¥ B3aUMOIIOMOIIY B MPOLIECCE 3TOW y4eOHOH JesTeIbHOCTH,
TFOTOBHOCTH OLIEHHMBATh CBOE IOBEJEHHWE M IOCTYINKHU CBOMX TOBApPHUIIEH C MO3ULHUKM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIJIEICTBUI IOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUSL:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMHMYECKOM peakLuu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJIAIOIINME OCHOBY JUISl MOHMMAHUS CYIIHOCTH Hay4yHOU
KapTUHBl MHUpA, IMPEJICTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPHUPOJbI, B3aUMOCBA3SIX
YeJlIoBeKa ¢ IPUPOIHON cpesioil, 0 posiv XMMHHM B ITI03HAHUU 3THUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHBbI, HAIIPaBJICHHbIE HA IIOJIY4YE€HUE HOBBIX 3HAHUHN 110 XUMHUH, HEOOXOAUMBIE JIIsI
00BsicCHEHUS! HAOJI0JaEMbIX IIPOLIECCOB U SBJICHUH, NIO3HABATEIbHON, HHPOPMALIMOHHON M YUTATEIbCKON
KyJbTYpbl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITE€IbHOH pPAaOOTHI C Y4eOHBIMH TEKCTaMH, CIPABOYHON
JIUTEPATypPOl, JOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU MH(OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYYEeHUI0 U T[O03HAHHIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTb UM CIHOCOOHOCTH K
caM0oOOpa30BaHMIO, TPOEKTHOM M HCCIENOBATEIBCKOM JCSITENIHHOCTH, K OCO3HAHHOMY BBIOODY
HaINpaBJIEHHOCTH U YPOBHs 00yueHHsl B JaJibHEHIIeM;

4) ¢hopMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

OCO3HAHHE ILIEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 370POBBIO, YCTAaHOBKHM Ha
3/10pOBbIil 00pa3 >KWU3HU, OCO3HAHME IOCJEICTBUN U HENPUSATHE BPEAHBIX MNPUBBIUEK (YHOTpeOseHus
QJIKOT0JIsl, HAPKOTUKOB, KypeHHUsI), HEOOXOIMMOCTH COOJIIOICHUS MPpaBHJl 0€30MMacHOCTH IpU 0OpaIeHUH ¢
XUMHUYECKMMHU BEILIECTBAMU B ObITY U peaibHOMN KU3HU;

5) TpynoBoro BocnuTaHusi:

MHTEpPEC K MPAKTUYECKOMY M3YyUEHUIO Mpodeccuil U Tpyaa pa3iuyHOTO poja, YBaXKEHUE K TPYILy U
pe3yJsipTaTaM TPYAOBOH ACSITEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMHUH,
OCO3HAHHBII BBIOOP MHIMBHUYaJbHOM TPAa€KTOPUM MPOJOJLKEHUS 00pa3oBaHUs C YU4ETOM JIMYHOCTHBIX
UHTEPECOB M CIHOCOOHOCTM K XUMHHM, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, yCHemHon
npohecCHOHANBHON AESITeNTbHOCTH M Pa3BUTHSA HEOOXOAMMBIX YMEHMH, TOTOBHOCTh aJalTHPOBAThCS B
npodeccnoHaIbHOM cpee;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11€7€CO00pa3HOe OTHOLICHHE K MPHUPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE e
CYILIECTBOBAaHMsI, MOHMMAaHHE IIEHHOCTH 3JI0pOBOr0 M Oe3omacHOro oOpa3a »KH3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 37I0POBbIO, OCO3HAHUE IEHHOCTH COOIIOICHNUS
npaBuJ 0€3011aCHOTO TOBEIEHUS IPU pabOTeE € BEIIECTBAMU, a TAK)KE B CUTYALIUAX, YTPOKAIOIIUX 30POBbIO
U KU3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IOJIy4aeMble NpPU HU3YUYEHUU XHUMHUH, JIJIS peUieHHs 3ajaad,
CBS3aHHBIX C OKPYXAIOUIEW NPUPOJHOW Cpenoil, NIl TOBBIMIEHHUS YPOBHS 3KOJOTMYECKOW KYNIbTYpBI,
OCO3HaHMsI IN100ATIBHOI0 XapaKTepa 3KOJIOIMYECKUX MPOOJIeM U MyTel UX pelleHHs TOCPEACTBOM METO/I0B
XUMHMH, D3KOJOTMYECKOIO  MBIIUIEHUS, YMEHHUS pYKOBOJACTBOBATbCSI MM B  II03HABaTEJIbHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTHKE.



METAINIPEIAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAYUMBIE JUTsI POPMUPOBAHUS MHUPOBO33PEHHS
oOI1eHayYHble MOHATHUA (3aKOH, TEOpHUs, MPUHLMII, TUIOTe3a, (HaKT, cUCTeMa, MPOLECC, SIKCIEPUMEHT U
JPyroe.), KOTOPbIe UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax U MO3BOJISIOT HA OCHOBE
3HAaHUM M3 3TUX NpeAMETOB (OPMUPOBATH NPEJCTABICHHE O ILIEJIOCTHOW HayyHOW KapTHMHE MHUpaA, U
YHHMBEpCaJIbHbIE yueOHblEe NAEWCTBUSA (IIO3HABaTENbHbIE, KOMMYHHUKATHBHbBIC, PErYJISTHUBHBIE), KOTOPbIE
obecrneunBaOT (HOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHHIO U OCYIIECTBIECHHUIO
y4eOHOI IesITeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

YMEHHMSI UCIOJIb30BaTh IPUEMBI JIOTHUECKOTO MBILIICHHS IIPU OCBOCHUH 3HAHMI: PACKPBIBATH CMBICIT
XUMHUUYECKHUX IMOHATHM (BBLACIATh UX XapaKTEpHbIE NPU3HAKU, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMU
HOHATHUSMM ), UCIIOIb30BATh MOHATHUS JUIsl O0BSCHEHUSI OTAEIbHBIX (PaKTOB U SIBIECHUI, BBIOMPATh OCHOBAHHUS
U KPUTEPHH JUTSI KITACCU(PUKAIIMYA XUMHYECKIX BEIIECTB U XUMHUYECKUX PEaKIUi, yCTaHABIUBATH TPUIUHHO-
CJICZICTBEHHBIE CBSI3U MEX]y OOBEKTaMM H3Y4€HHUs, CTPOUTH JIOTUYECKHE PACCYKAEHUS (MHIYKTHUBHBIE,
JI€YKTUBHBIE, [10 AHAJIOTUH ), 1EJIaTh BbIBOJIbI U 3aKJIIOUEHUS;

yMEHUE MpPHUMEHATh B IHpollecce IMO3HAHMUA TMOHATHS (MpeAMETHblE W MeTalpeaMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEJIN, UCTIOIb3YEMbIE B XUMHUH, IPEOOPA30BHIBATh IIUPOKO IPUMEHSIEMBIE B
XUMUU MOJIEIbHbIE MPEICTaBICHUS — XMMUYECKUH 3HAK (CHMBOJI 3JIEMEHTa), XMMUYecKas Gopmysa U
yYpaBHEHHE XMMMUECKON peaklMu — MpU pPElIeHUU Y4eOHO-NO3HABATENIbHBIX 3a7ad, C Y4ETOM ITHUX
MO/JICJIBHBIX MPE/ICTABICHUH BBISBIIATh U XapaKTepU30BaTh CYLLIECTBEHHbIE IPU3HAKU U3y4aeMbIX 00BEKTOB
— XHMMHYECKUX BEIIECTB M XUMHUYECKHMX pEaKUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJIEICTBEHHBIE CBS3M U IIPOTUBOPEUYUS B U3y4AEMBIX IIPOLIECCAX U SIBICHUSX.

ba3oBble nccienoBareibckne 1eiCTBUSA:

YMEHME HCIOJIb30BATh IOCTABJICHHBIE BOIIPOCHI B KAaueCTBE MHCTPYMEHTA IIO3HAHUA, a TAKXKE B
KayeCTBE OCHOBBI JJ1 (POPMHUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYKICHUII;

npuoOpeTeHue OmbITa MO IUIAHUPOBAHHMIO, OpraHU3alliM W TMPOBEJCHHUIO  YUYEHHUYECKUX
JKCIIEPUMEHTOB, YMEHUE HAa0II01aTh 32 XOJ0M MpoIiecca, CAMOCTOATEIbLHO IPOrHO3UPOBATh €r0 PE3yNbTaT,
(dopmynHupoBaTh 0000IIEHHUS U BBIBOBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, HCCIEI0OBAHNS, COCTABIIAThH
OTUET O IpoAeaHHOH padoTe.

Pabora ¢ nnopmanmeii:

yMEHME BbIOMpaTh, AaHAJTU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIMIO PA3IUYHbIX BUAOB U (opM
NpPECTaBICHUS, MOJIyYaeMyl0 M3 pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTEparypa XUMHUYECKOTO
CoJIep’KaHusl, CIpaBOYHbIE MocoOus, pecypcbl VIHTepHEeTa), KpUTHUECKU OLIEHUBATh MPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHME NPHUMEHSATHb pa3jMyHble METOJbl W 3ampochl IpU NOHMCKE U oTOope HHpOpManuu u
COOTBETCTBYIOLIMX JIaHHBIX, HEOOXOJUMBIX JJsI BBIMOJHEHUS Y4YeOHbIX M TIO3HABAaTENbHBIX 3a7ay
onpeAeNnéHHOr0  TUMA, MpPUOOpPETeHHe OMmbiTa B  O0JACTH  HCIIOJIB30BaHMUS  HMH(OPMALMOHHO-
KOMMYHHMKaTHUBHBIX TEXHOJIOTUM, OBJIa/IEHNE KYJIbTYpOU aKTUBHOT'O MCIIOJIb30BaHNUsl PA3IMYHbIX [TOUCKOBBIX
CUCTEM, CAaMOCTOSATEIbHO BBIOMpAaTh ONTUMANbHYIO (QOpMYy TMpEACTaBI€HUS HHPOpPMAIUH U
WITIOCTPUPOBATh PelIaeMble 3a/1a41 HECTIOKHBIMHU CXeMaMU, IMarpaMMaMi, IpyruMu hopmamu rpaduku u
UX KOMOHMHAIIMSIMU;

yYMEHHUE MCIIONb30BaTh U aHAJIM3UPOBATh B Mpoliecce YUeOHOH M UCCIIEI0BATENbCKON AesTeTbHOCTH
MH(GOpPMALIMI0O O BIMSHUU TPOMBIIIEHHOCTH, CEJIbCKOIO0 XO034HCTBa M TPAHCIOPTa HA COCTOSHUE
OKPY’KaIOILEeH IPUPOTHON CPEJIbI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHHUS 3aJlaBaTh BOIPOCHI (B X0/€ auaiora u (Win) AMCKYCCHM) MO CYIIECTBY 00CYXKJIaeMO TEMBI,
(bopMynUpOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a/1auu;

YMEHMsI TPEACTABIATh IOJYYEHHBIE PE3YyJIbTAaThl I103HABATEIBHOW MESATEIBHOCTH B YCTHBIX H
IMCBbMEHHBIX TEKCTAX; JEJIaTh IPE3CHTALMIO PE3YyJIbTATOB BBINOJHEHUS XMMHYECKOTO JKCIEPHUMEHTa
(;1abopaTtopHOro OMbITa, TA00PATOPHOIN PaOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);



YMEHHsSI y4eOHOro COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TIO3HABATENbHOM U
UCCIIEIOBATEIbCKON JIEATEIIBHOCTH TPU PEIICHHH BO3HHMKAIOMIMX MNpoOjeM Ha OCHOBE yuéra oOmImx
MHTEPECOB U COTJIACOBAHUS MO3ULIMIMA (00CYXKIeHUsI, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIUS
COBMECTHBIX JICHCTBUH, OTpe/ieJICHNE KPUTEPHUEB IO OLIEHKE Ka4eCTBa BHITIOJHEHHON padoThl U APyTHe).

PeryasitTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEILHO ONPENEHsATh LEeTu JeATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIATD,
KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JEATEIbHOCTh, BbIOMpaTh Haubolee
a¢deKTUBHBIE CITOCOOBI pelICHHs] YUeOHBIX U IMO3HABATEIBHBIX 3aJ]1a4, CAMOCTOSTEIILHO COCTABISATH WU
KOPPEKTUPOBATh MPEAJIOKEHHBIA alrOpUTM ACHCTBUI MPH BBHINOJIHEHUU 3aJaHUM ¢ Y4ETOM IOTYYCHHUS
HOBBIX 3HAaHUH 00 M3y4aeMbIX 0ObEKTaX — BEIIECTBAX U PEAKIIUIX, OLICHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yibTaTa 3asBJICHHOM II€JIM, YMEHHUE MCIOJb30BaTh W aHAIU3UPOBATH KOHTEKCTHI, MpeJjiaracéMmbie B
YCIIOBUU 3aJJaHU.

IMPEJIMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB [0 OCBOCHUIO 00SI3aTENIBHOTO COJAEPIKAHMSI, YCTAHOBIEHHOTO
JaHHOH (enepanbHON paboueill MporpaMMoH, BBIIENSIOT: OCBOCHHbIE O0YYarOIMMUCS Hay4HbIe 3HaHUS,
YMEHUS U CIIOCOOBI IEHCTBHM, crienupUIecKue Ui MPeAMETHONW 00acTH «XUMUS», BHIIBI ICATEIBHOCTH
[0 TOJIYYEHUIO HOBOTO 3HAHUs, €ro HMHTepHpeTalyy, NpeoOpa3oBaHUI0O M NPUMEHEHUIO B Pa3JIMYHbIX
y4€OHBIX ¥ HOBBIX CUTYaIUsX.

K koHiy oOydyeHus B 8 Kiacce npeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaThb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATUN: aTOM, MOJEKYJA, XUMUYECKUN DJIEMEHT, IIPOCTOE
BEIIECTBO, CJOXHOE BEIIECTBO, CMECh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHTEJbHAs
aTOMHasi M MOJIEKYJSIpHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas A0S
XUMHUYECKOIO d3JIEMEHTa B COEJUHEHUM, MOJISIPHBIH O0O0BbEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJlb,
JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUECKas Peaklys, Kiaccu(uKalus peakimui: peakuuu
COEJIMHEHUS, PEaKlIUU Pa3JIOKEeHHs], pEaKlUu 3aMelIeHUs, peakuu oOMeHa, 3K30- M SHIOTEPMHUYECKHE
peaKIMu, TEIIOBOM AP PEKT peakluy, siApO aToMa, JIEKTPOHHBIN CJIOM aToma, aToMHasi opOoUTab, paanyc
aToMa, XUMUYecKasi CBA3b, OJIIpHAs U HETIOJIIpHAs KOBAJICHTHAsI CBSA3b, MOHHASI CBSA3b, MOH, KATMOH, aHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUECKHUX MOHATUN U PUMEHSAThH 3TH MOHATHS PU OMHUCAHUU
BELIECTB U UX NPEBPAILEHUN;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIi COCTaBlieHUs (OpMyJl BEUIECTB M YPABHEHMH XUMHYECKHUX
peaKkuuii;
OTIpeEATh BAJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIIEHb OKUCIICHUSI 3JIEMEHTOB B
OMHApHBIX COEMHEHUSX, IPUHAICKHOCTD BEIIECTB K ONpeAeIEHHOMY KJIacCy COeAMHEHUI 1Mo hopmyiam,
BU/JI XUMUYECKOM CBSI3U (KOBAJICHTHAsI U NOHHAsI) B HEOPIaHUYECKUX COEMHEHUSX;
packpbiBaTh cmblci [lepuonmueckoro 3akona JI. WM. MenpeneeBa: I€MOHCTpUPOBATH ITOHMMAHHE
MIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX MoyoxkeHusa B [lepuommueckoit
CUCTEME, 3aKOHOB COXPAHEHMsI MacChl BEILECTB, MIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO y4Y€HUS,
3aKkoHa ABOrajapo;
OIKCBHIBATh M XapaKTepHU30BaTh TaOIM4Hy0 (Gopmy llepuoanueckoil cUCTEMbl XUMHUECKUX JIEMEHTOB:
pa3nuyath MOHATHS «TJIaBHasi nmoarpynna (A-rpymma)» u «mnobounas noarpynna (b-rpynna)», mansie u
OosblIMe Tepro/Ibl, COOTHOCHTh 0003HAaUYeHUs, KOTOpble UMeloTcs B Tabnuue «lleproguueckas cucrema
XUMHUYeCcKuX dieMeHToB J[. . MenneneeBa» C 4YHMCIOBBIMH XapaKTEpPUCTUKAaMU CTPOEHUS ATOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsi sjapa, oOlee YUCIIO DJEKTPOHOB M paclpesielieHue UX 10
3JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIUPOBATh XUMHUECKUE HIIEMEHTBI, HEOPraHUYECKHE BEIECTBA, XUMUUECKUE PEAKIUHU (10 YUCITY
U COCTaBY YYacCTBYIOLIUX B PEAKIIUU BEIIECTB, O TEIIOBOMY 3D (DEKTY);
XapakTepu3oBaTh (OMHUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA BEIIECTB PAa3IUUHBIX KJIACCOB, MOATBEPKAAS
ONKMCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUN;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT MX KAdeCTBEHHOI'O COCTaBa, BO3MOXXHOCTHU
IIPOTEKAaHUS XMMHUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHSAX;



BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MaccChl BELIECTB, MACCOBYIO JIOJIF0O XUMUYECKOTO
aJieMeHTa 1Mo (GopMylie COSAMHEHHS, MAacCOBYIO JIONIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO
YPaBHEHUIO XUMUYECKOU PEaKIINH;

MPUMEHSTh OCHOBHBIC OTIEPALIUY MBICIIUTEIHHON IS TETbHOCTH — AHAIU3 U CHHTE3, CPAaBHEHHE, 0000IICHHE,
CUCTEeMAaTHU3AaIIHI0, KJIaCCU(UKALINIO, BBISIBJICHHE TPUUUHHO-CIICICTBEHHBIX CBA3€H — /1JIs1 H3y4EHUS CBOWCTB
BEIIECTB M XMMHUYECKUX PEAKIIHii, €CTECTBEHHO-HAYYHBIC METO/bI MTO3HAHUSI — HAOIIO/ICHUE, H3MEPEHUE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIH);

CJIEIOBATh IMpaBWJIaM TOJIH30BAHUS XUMHUYECKOW MOCYI0W W JaOOPATOPHBIM OOOPYJOBAHHEM, a TaKKe
npaBuiiaM o0OpallleHus ¢ BEUIECTBAMH B COOTBETCTBUHM C MHCTPYKIMSIMH 10 BBIMOJHEHHIO JIA0OPATOPHBIX
XUMHYECKHX OMNBITOB MO MOJYYEHHIO W COOMpaHUIO ra3000pa3HbIX BELIECTB (BOIOPOAA M KUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIEM paCTBOPEHHOIO BEUIECTBA, IUNIAHUPOBATh U
MPOBOJAUTH XUMUYECKUE SKCIIEPUMEHTHI 110 PACMO3HABAHHUIO PACTBOPOB IIENOYEH U KUCIOT C MOMOIIBIO
WHIUKATOPOB (TakMyc, (eHondTaaerH, METUIOPAHK U IPYTHUE).

K koniy oOyueHus B 9 kJjacce rpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)KaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MMOHATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATHOH,
AQHUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, BAJIECHTHOCTbH, JJIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XUMUYECKasl PeaKIlysl, XUMUYECKas CBsI3b, TEIII0BOM 3 (HEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, BJIEKTPOJIUTHI, HEBJIEKTPOJIUTHI, JIEKTPOJUTHYECKAsI TUCCOLMALINSA, PEAKIIMM MOHHOIO OOMeEHa,
KaTajau3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEeaKIHMH, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUH, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKMCIICHHE U BOCCTaHOBJIEHUE, aJUIOTPOIINS,
aM(bOTepHOCTh, XUMUYECKasi CBsI3b (KOBaJCHTHAs, MOHHAS, METa/NInYecKas), KpUCTAITNYEeCKas peméTka,
KOPPO3Hs METAJUIOB, CILIABBI, CKOPOCTh XMMUYECKOM PEAKLINH, IPEAEIIBHO JonycTuMas KoHueHTpanus [IJIK
BEILIECTBA;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUN U PUMEHSAThH 3TH MOHATHS MPU ONMHUCAHUU
BELIECTB U UX NPEBPAILEHUN;
UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISi COCTaBJIEHHUS (OPMYJ BEIIECTB U YPAaBHEHUH XMMHUYECKUX
peaxiuuii;
ONPENENATh BAJECHTHOCTh M CTENEHb OKHUCIICHHS XHMHYECKHMX JJIEMEHTOB B COCIUHEHHUSAX PAa3JIM4YHOIO
COCTaBa, MPUHAUIEKHOCTH BEILIECTB K ONpeAeIEHHOMY KJaccy COeAMHEHUH 1o hopMysam, BUJT X UMHUECKON
CBSA3M (KOBQJIEHTHAs, WOHHAsl, METAJUIMYECKas) B HEOPraHUYECKUX COEIMHEHUSX, 3aps] HOHA 10
XUMHUYECKOH (opMylie, XapakTep Cpeabl B BOJHBIX pacTBOpaX HEOPraHUYECKUX COEAMHEHHH, THII
KPUCTAJUIMYECKON pelIETKA KOHKPETHOIO BEILIECTBA;
packpbiBaTh cMbIci [lepuonnueckoro 3akoHa [I. 1. MenneneeBa U AEMOHCTpUPOBATh €r0 NOHWMAaHUE:
OMMCHIBATh U XapakTepu3oBaTh TabinuHyto (Gopmy [leproanueckoil cUCTEMBbI XMMHUYECKHUX 3JIEMEHTOB:
pa3inuaTth MOHATHUS «TJlaBHasg moarpymma (A-rpymnma)» u «nobounas noarpymnmna (b-rpymma)y, maneie u
00JIbIIME TIEPUOJIBI, COOTHOCUTH 0003HAYEHHU ST, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TabIHIle, C YUCIOBBIMU
XapaKTEepPUCTHUKAMHU CTPOEHHUsS] aTOMOB XHMMHYECKUX DJIEMEHTOB (COCTaB M 3apsal sipa, oO0Iee YHCIo
AJIEKTPOHOB M PACTIPENEICHHE WX IO JJICKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B
MU3MEHEHUHU CBOICTB 3JIEMEHTOB U UX COEAVUHEHMH B INpEAeiaX MajblX INEPUOJ0B U INIABHBIX MOATPYII C
YYETOM CTPOEHHS UX ATOMOB;
KJIacCU(UIUPOBATh XUMHUECKUE HIIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMUUECKUE PEAKIUU (10 YUCITY
Y COCTaBY y4aCTBYIOIIMX B pEaKIIMH BEIIECTB, 10 TEIIOBOMY 3D (PEKTy, 0 U3MEHEHUIO CTEeNEHE OKUCIEeHUS
XUMHUYECKHX 3JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATh) OOIME W Crenu(PUIecKue XWMHUYECKHE CBOWCTBA MPOCTHIX U CIIOXKHBIX
BELIECTB, MOATBEPXKAAsl ONUCAHNE TPUMEPAMHU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOINX
XUMUYECKHUX PEaKLU;
COCTaBJIATh YPABHEHUS DJJIEKTPOJIMTUYECKOM JAUCCOLMALMUA KHUCIOT, IIENOYEH M COJEH, IOJIHBIE U
COKpalIEHHbIE ypaBHEHUS pPEaKIUii HMOHHOTO OOMEHa, YpaBHEHHUS peakluil, MOATBEPKAAIOIMINX
CYILIECTBOBaHHE FEHETUUECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHBIX KJI1ACCOB;



pacKpbIBaTh  CYIIHOCTh  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKUUil MOCPEACTBOM  COCTAaBJICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKLIni;

IMPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTH MPOTEKaHHUS
XUMHUUYECKHX IPEBPAIIECHUN B Pa3IMUHBIX YCIOBUSX;

BBIUKCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO
3NieMeHTa 1o (hopMylie COeIMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAMTH PACUETHI 1O
YPaBHEHUIO XUMUYECKOU PEaKIINH;

coOIroIaTh TMpaBHjIa IMOJB30BAHUS XMMHUYECKOH IMOCYA0H M J1abopaTopHBIM O0OpYyIOBaHHEM, a TAaKXKe
npaBuiia OOpalleHUs] ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHX OIBITOB MO MOJIYYSHHUIO U COOMPAHUIO T'a3000pa3HbIX BEUIECTB (aMMHAaKa U YIIIEKUCIIOTO rasa);
IPOBOAMTH DPEAKIMM, INOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB DPA3JIMYHBIX BEILECTB: PAacClO3HABATh
OTIBITHBIM ITYTEM XJIOpUJ-, OpOMHI-, HOIUI-, KapOoHaT-, hocdaT-, CUITUKAT-, CyIb(daT-, THIPOKCUI-HOHBI,
KaTHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAIIJIOB, IPUCYTCTBYIOLINE B BOJIHBIX PACTBOPAaX HEOPIraHUUECKUX
BEIIECTB;

IPUMEHSTHh OCHOBHBIE OIIEPALINY MBICIIUTEIbHON 1€ATENbHOCTH — AHAJIU3 U CUHTE3, CpaBHEHHE, 0000111eHHE,
CUCTEMAaTHU3aIINI0, BBISIBICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3€d — MJI WM3Y4YCHHs] CBOWMCTB BEILECTB U
XUMHUYECKMX PpEaKlMi, €CTeCTBEHHO-Hay4YHbIE METOJbl II03HAHUS — HaOJIIOJEHUE, HU3MEpPEHHE,
MOJIETUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIi U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMMbl KosmuectBo wacos OnexTpoHHbIE (ITUPPOBEIC)
n/n Beero|| Kounrposbubie | Ilpaktuueckue obpazoBaTenbHbIC PECypCEI
paboThI paboThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
1.1 || Xumust — BakHas 00J1acTh €CTECTBO3ZHAHMS U ITPAKTUUECKON S) 2 bubmuorexa [IOK
eI TENIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
1.2 |BemecTBa u XUMHUYECKHE PEAKITHHI 15 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
|I/IT0r0 0 pa3eny H 20 H
|Pa311e.11 2. BaxkHeilime npeacTaBuTe M HEOPraHMYEeCKUX BeleCTB
2.1 |Bo3ayx. Kucnopoa. [lonsitue 06 okcugax 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
2.2 |Bomopon.IloHsTHE O KUCITIOTAX U COJSX 8 1 bubnnorexa [HOK
https://m.edsoo.ru/7f41837c
2.3 ||Boma. PactBopsr. [TonsiTHE 00 OCHOBaHHSAX ) 1 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c
2.4 ||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COeTMHEHUN 11 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no pazneny H 30 H

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, U. MenaeneeBa. Ctpoenue aTomoB. XuMHU4ecKasi CBS3b.
OxHcaIuTeIbHO-BOCCTAHOBHUTE/IbHbBIC PeaAKIIUA

3.1 |[Tepuommueckwii 3akoH u [lepnonnveckas cucrema 7 bubnnoreka [JOK
xummudecknx dnemeHToB [I. M. Menneneesa. CTpoeHue aroma https://m.edsoo.ru/7f41837c

3.2 |[Xumuueckas cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIHHEIC 8 1 bu6mmoreka [JOK
peakiuu https://m.edso0.ru/7f41837¢c

Wroro no pazneny 15 bubnnoreka [HOK
https://m.edsoo.ru/7f41837c

Pe3epBHOE BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
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Ne

HanmenoBanue pa3neinoB ¥ TeEM IPOrpamMMel ‘

KonnuectBO yacoB

OnexTpoHHbIe (LIU(POBLIC)

n/m KOHTpOITbHBIE TIpakTHdeckne 00pasoBaTebHBIC PECYPCHI
paboThI paboThI
IOBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 [ 5 I
9 KJIACC
Ne HanmenoBaHue pa3aenoB U TEM IPOTPAMMBI KonnuecTtBo yacoB DnexTpoHHbIe (IIU(POBBIE)
/m Beero|| KontponbHsie [pakTuyeckue o6pasoBaTelbHEIE PeCypeb!
paboThI paboThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 |TToBTopeHue u yriryOieHUe 3HAHUI OCHOBHBIX Pa3/IesioB Kypca 8 1 bubnmnoreka HOK
KJacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIHi bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
1.3 || DnexTponuTHyecKas UCCONMANNs. XUMUUSCKUE PEAKIHHU B 1 1 bu6nuoreka [JOK
pacTBopax https://m.edsoo.ru/7f41a636
|I/IT0ro 0 pasjeny H 17 H
|Pa3zle.11 2. HemeTa/JIBI M HX cCOeTMHEHHS
2.1 ||OOmas xapakTepruCcTUKa XUMUYECKUX d11eMeHTOB VIIA-Tpynmsbl. 1 bubmuoreka [JOK
I"anmorens! https://m.edsoo.ru/7f41a636
2.2 ||O0mas xapaKkTeprCTUKA XUMUYECKUX 3JeMeHTOB VIA-rpymmbl. bubmuoreka [JOK
Cepa u e€ coequHeHHs https://m.edsoo.ru/7f41a636
2.3 ||O0mmas xapaKTeprUCTUKA XUMUYECKUX 3JIEMEHTOB V A-TpyIIIIbL. 1 bubmuorexa [IOK
A3ort, pocdop U ux coeUHEHUS https://m.edsoo0.ru/7f41a636
2.4 ||OO0mas xapakTepruCcTUKa XUMUIECKUX 3JeMeHTOB [V A-rpynmsl. 1 2 bu6muoreka [JOK
VYrieposa U KpEMHUH U UX COCTMHEHHS https://m.edsoo0.ru/7f41a636
|I/IT0ro 0 pasjeny H 25 H
|Pa311e.11 3. MeTajulbl M MX COeIHHEHHS
3.1 ||OOuue cBOKCTBA METAILIIOB bubmuoreka [{OK
https://m.edsoo.ru/7f41a636
3.2 ||Baxkneine MeTaIBI M UX COEMHEHHS 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
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No HaumeHnoBaHue pa3ienoB U TeM IpOTrpaMMBbl ‘ KomnmuectBo dacos DnexTpoHHbIe (ITUPPOBBIC)
n/m Bceero|| Kontponsusie I[IpakTHdeckue 06pasoBaTeNbHbIE Pecypebl
paboThI paboThI
|I/IT0ro 0 pasjeny H 20 “
|Pa3ne.11 4. XumMus ¥ OKpYy:Kaouias cpeaa
4.1 |BermiecTBa 1 MaTepHajbl B )KU3HU YEIOBEKa 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
|I/IT0ro 0 pasjeny H 3 “
PesepBHOE BpeMs 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 7

MHOYPOYHOE IINIAHUPOBAHHUE

8 KVIACC
Ne Tema ypoxka KommuecTtBo yacos | Hara DnexTpoHHbIEe HU(POBHIE
n/n Beero| Kontpomsheie | Ipaxtideckue || H3YIeHUA o0pazoBaTesbHbIE PECYPChI
paboTHI paboTHI
1 |IIpeamer xumuu. Ponb xumuu B sxu3HM yenoBeka. Temau || 1 bubmuoreka [IOK
BEIIIECTBA https://m.edsoo.ru/ff0d210c
2 |[IlosTHe 0 MeTOMAX MMO3HAHUS B XUMHU 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d227e
3 |[IpakTtudaeckas padota Ne 1 «IIpaBuna paboThI B 1 bubnuotexa [JOK
7TabopaTopuu ¥ NpUEMBI 0OpaIeHus ¢ 1JabopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 |Yuctsie BemecTBa 1 cMecu. CriocoObI pa3ieneHus 1 but6mmoreka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 |lIpaktuueckas pabota Ne 2 «Paznenenue cmeceit (Ha 1 bubnuotexa [JOK
pUMepe OYMCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ||ATOMBI U MOJIEKYJIbI 1 bubmmoteka [JOK

https://m.edsoo.ru/ff0d2a6c
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
/T Beero| Kontpomshbie | Ipaxtnueckue | H3YIeHUA o0pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
7 || XUMHYECKHE 2JIEMEHTHI. 3HaKU (CHMBOJIBI) XUMHYECKHX 1 bubnuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |[IpocTbie 1 CIOKHBIE BEIIECTBA 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c
9  ||[ATOMHO-MOJEKYIISIPHOE YUCHUE 1 bubmmotexa LIOK
https://m.edsoo.ru/ff0d2d50
10 ||3akoH OCTOSHCTBA COCTAaBa BELIECTB. X UMUUECKAsI 1 bub6nmorexa LIOK
bopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 ||OtHOCHTEeNnBHAS aTOMHAs Macca. OTHOCHUTEIbHAS 1 bubnuoreka [{OK
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 ||MaccoBas 10151 XUMHYECKOI'O DJIEMEHTa B COCAUHEHHHI 1 bubnunorexa LIOK
https://m.edsoo.ru/ff0d350c
13 |[KomudectBo BemecTBa. Moib. ModsipHas Macca 1 bub6nunorexa LIOK
https://m.edsoo.ru/ff0d5230
14 ||®usndueckre U XUMHYECKHE SIBJICHUSI. XUMHUECKas 1 bubnmorexa LIOK
peakus https://m.edsoo.ru/ff0d37fa
15 |IIpu3Haku U ycaoBHs MPOTEKAHUS XUMUYECKUX PEAKIUIl 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d3al16
16 ||3akoH coxpaHEHUs MacChl BEIIECTB. XUMUYECKHE 1 bubnuorexa [{OK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
17 ||BeramcieHus KOJIMYECTBA, MACChI BEIIECTBA 110 1 bu6anoreka LIOK
YPaBHEHHSIM XUMUYECKUX PEAKITHA https://m.edsoo.ru/ff0d5708
18 ||[Kimaccuukammss XkMUYIECKUX PEaKIuil (CoeTnHEHUS, 1 bubnuotexa [JOK
pa3IoXKEeHUs, 3aMeIlleHus, OOMEHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JIoMOHOCOB — y4&HBIH-HIUKIIONEANUCT. 1 bubmuorexa [JOK
O06001IEeHrEe U cCUCTEMATU3ALINS 3HAHUMN https://m.edsoo.ru/ff0d40c4
20 |KontpompHas padota Nel mo teme «Bermiecta u 1 1 bub6muorexa [IOK

XUMHWYCCKUC PCAKIIUN

https://m.edsoo.ru/ff0d4290
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Kontposnsabie | [paktuueckue | A3Y4eHHs o0pazoBaTeNbHbIC PECYPCHI
paboThl paboThl
21 |[Bo3gyx — cmech razos. CocraB Bo3ayxa. Kucmopox — 1 bu6muoreka [IOK
3JIEMEHT U MpocToe BeliecTBo. O30H https://m.edsoo.ru/ff0d448e
22 || ®usnvecKkue U XMMHUYECKUE CBOMCTBA KHCIIOPOIa 1 but6mmoreka [IOK
(peakiuu OKUCIeHUs, Toperue). [TousaTre 00 okcuaax https://m.edsoo.ru/ff0d4614
23 ||Crioco0ObI oTyueHust KUCIOPo/a B IA00OPaTOPHH U 1 bubmmoreka [JOK
HPOMBIIIICHHOCTH. [IpuMeHeHne KKucaopoaa https://m.edsoo.ru/ff0d497a
24 || TeroBoii 3ppeKT XUMUIECKON PEaKIIUU, TOHSATHE O 1 bubnmnorexa [JOK
TEPMOXMMHYECKOM YPaBHEHHH, 9K30- U https://m.edsoo.ru/ff0d4790
9HIOTEPMHUYUCCKUX PEAKIIUIX
25 | TomnmBo (HedTh, yrois U MeTaH). 3arpsi3HeHUE Bo3ayxa, | 1 bu6mmoteka [JOK
CIOCOOBI €ro MPeI0TBPAIECHHUS https://m.edsoo.ru/ff0d4c4a
26 |[IIpaktuueckas padora Ne 3 mo teme «llonydenue u 1 1 bubnnoreka [JOK
COOMpaHue KUCIOPO/ia, U3YUCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 ||Bomopox — snemeHT u npocToe BemecTBo. Haxoxaenue | 1 bu6mmoteka LJOK
B IPHPOJIE https://m.edsoo.ru/ff0d4dd0
28 || ®usmyeckue M XMMUYECKHE CBOMCTBA BOJOPO/IA. 1 bubmuoreka [IOK
[IpumeneHue BoJ0pOIa https://m.edsoo.ru/ff0d4dd0
29 |[loHsATHE O KMCIOTAaX U COIAX 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 ||Croco0sI osTydeHust BOAOPOa B JTAOOPaTOpPHH 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |[IpaxTuueckas padota Ne 4 no reme «llonydyenue u 1 1 bubmuoreka [IOK
coOHMpaHue BOAOPO/Ia, H3YIEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 |[MomnsipHblil 00BEM ra3oB. 3akoH ABOraapo 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d542e
33 ||BoruncicHus 00b€Ma, KOJUYECTBA BEIIESCTBA ra3a Mo €ro 1 but6mmoreka [IOK
W3BECTHOMY KOJIMUYECTBY BEIIECTBA MU 00BEMY https://m.edsoo.ru/ff0d55a0
34 |Beraucienusi 00bEMOB T'a30B 110 YPaBHEHUIO PEAKIIMH Ha 1 bubnmnorexa [JOK

OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B

https://m.edsoo.ru/ff0d5708
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero| Kontpomshbie | Ipaxtnueckue | H3YIeHUA o0pa3oBaTenbHbIE PECYPCHI
paboThl paboThl
35 ||[Pusuueckre u XUMAYECKUE CBOMCTBA BOJIBI 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d587a
36 ||CoctaB ocHoBanwmii. [IoHATHE 00 HMHAMKATOpPAX 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2
37 ||Boma kak pactBoputelnb. HachieHHble U HeHachIeHHbie| 1 bu6mmoteka [JOK
pacTBOpBL. MaccoBast 10J1s1 BELIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
38 |[IpakTtuueckas pabota Ne 5 mo teme «lIpurorosienue 1 1 bubnmnorexa [JOK
pacTBOPOB C ONpeIeIEHHON MAaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 |[KontposnbHas padota Ne2 o reme «Kucnopoza. Bomopon. || 1 1 bubmmoreka [JOK
Boxa» https://m.edsoo.ru/ff0d6342
40 |Okcunsl: cocTaB, KiaccuduKalys, HOMEHKIATypa 1 bu6nunorexa LIOK
https://m.edsoo.ru/ff0d664e
41 |IlomydyeHure U XUMUYECKHE CBOMCTBA KUCIOTHBIX, 1 bubmmoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
42 ||OcHoBaHus: coCTaB, Ki1accudukalys, HOMEHKIATypa 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0d67ca
43 |IlomydeHue U XMMHUYECKHE CBOWCTBA OCHOBAHUIM 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca
44 |[KucnoTsl: cocTaB, KiIaccudUKaIus, HOMEHKIaTypa 1 bu6anoreka LIOK
https://m.edsoo.ru/ffOdfee2
45 |IlomydeHue U XMMUYECKHE CBOMCTBA KMCIIOT 1 bubmuoreka [IOK
https://m.edsoo.ru/ffOdfee2
46 ||Conu (cpenHue): HOMEHKIATYypa, CIOCOOBI OMyUYeHUS, 1 bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 |[Ipaxtuueckas padbora Ne 6. Pemenue 1 1 bu6muoreka [JOK

SKCHICPUMCHTAJILHBIX 3a/la4d 11O TCMC «OCHOBHBIE KJIACCHI

HEOPTaHNYCCKUX COG)IHH@HH?I»

https://m.edsoo.ru/00ad9b7c
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Kontposnsabie | [paktuueckue | A3Y4eHHs o0pazoBaTeNbHbIC PECYPCHI
paboThl paboThl
48 |'eneTnueckas CBS3b MEX]Y KJacCaMU HEOPTaHUYECKUX 1 bubnuotexa [JOK
COCMHEHU I https://m.edsoo.ru/00ad9a50
49 ||O000IEeHre U cucTeEMaTH3ans SHAHUHA 1 but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
50 |KontponpHas padota Ne3 mo reme "OCHOBHBIE KIIacChI 1 1 bu6mmoteka [JOK
HEOPraHUYECKUX COCIUHEHU" https://m.edsoo.ru/00ad9ela
51 |[IepBble MOMBITKH KJIACCU(DUKAITUN XHMMHUIECKUX 1 bubnmnorexa [JOK
a5ieMeHTOB. [oHsITHE O TPyIIaX CXOAHBIX 3JICMEHTOB https://m.edsoo.ru/00ad9ffa
52 |[lepuoguueckuii 3axkoH u [lepuoguveckas cucrema 1 bub6nunorexa LIOK
xuMH4YecKux 3nemMeHToB [ . Menzencea https://m.edsoo.ru/00ada52c
53 |[[lepuompl, TPYIIIBI, TOATPYIIIBI 1 bubmmoreka [JOK
https://m.edsoo.ru/00ada52c
54 ||Ctpoenue atomoB. CocTaB aTOMHBIX siep. M30Tombl 1 bubnnoreka [JOK
https://m.edsoo.ru/00ada342
55 ||CTpoeHue 37IeKTPOHHBIX 000JI04YEK aTOMOB 3JIEMEHTOB 1 bubmuoreka [IOK
[Mepuomuueckoii cuctemsl . . Menneneepa https://m.edsoo.ru/00ada6bc
56 |XapakTepucTHKa XHMHUYECKOTO JIEMEHTA I10 €T0 1 bubnuotexa [JOK
nonoxenuto B [lepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
57 |3nauenue [lepuonuyeckoro 3aKoHa sl pa3BUTHS HAYKU 1 bubmuoreka [IOK
u npaktuku. 1. . MenieneeB — y4€Hblii, egaror u https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 | DAeKTPOOTPUIIATEIEHOCTh ATOMOB XUMHYECKHIX 1 bubnuotexa [JOK
HIIEMEHTOB https://m.edsoo.ru/00adaab8
59 ||MonHas xuMu4ecKkas CBsI3b 1 but6mmoreka [IOK
https://m.edsoo.ru/00adac34
60 |KoBanenTHas moyisipHas XMMUYECKasi CBSI3b 1 bubmmoteka [JOK

https://m.edsoo.ru/00adaab8
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Ne Tema ypoxka KonnuectBo yacos ‘ [Hara DNEeKTPOHHBIE IUPPOBBIE
n/n Beero|| Kontposnsabie | [paktuueckue | A3Y4eHHs o0pazoBaTeNbHbIC PECYPCHI
paboThl paboThl
61 |KoBasieHTHast HEMOSAPHAS XUMUYECKas CBS3b 1 bubmmorexa [JOK
https://m.edsoo.ru/00adaab9
62 ||CtencHb OKHCIICHUS 1 bu6nmorexa [IOK
https://m.edsoo.ru/00adae28
63 ||OkuCIUTETEHO-BOCCTAHOBUTEBHBIC PEAKIIUU 1 bubmmoreka [JOK
https://m.edsoo.ru/00adb076
64 ||OkucnuTeNn 1 BOCCTAHOBUTEIH 1 bubnuoreka [{OK
https://m.edsoo.ru/00adb076
65 |[KontponbsHas padora Ned o teme «CTpoeHue aToma. 1 1 bubnnoreka [JOK
XUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 |PesepBHbIil ypok. O00OIIEHNE U cucTeMaTH3amus 3Hanuit || 1 bu6mmoteka [JOK
https://m.edsoo.ru/00adb33c
67 |[Pe3zepBHbIii ypok. O0001IeHNE U cucTeMaTH3aus 3HaHuil || 1 bub6nunorexa LIOK
https://m.edsoo.ru/00ad9ch2
68 |PesepBHblit ypok. O00O1IeHNE U cucTeMaTu3anus 3HaHuit || 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0d61c6
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 || 4 [ 4 [
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9 KJIACC

Ne Tema ypoxka KommuecTBo yacos | [Hara DNEeKTPOHHBIE IUPPOBBIE
n/m Beero|Kontporsasie|[Ipaktiueckue| A3y 1CHHA o0Opa3oBaTeNbHbIE PECYPChI
paboThI paboThI
1 |Ilepmonnueckuii 3akoH. [lepuoaudeckas cucreMa XMMMUYECKUX 3JeMeHTOB|| 1 bu6mmoteka [JOK
JI. . MenpeneeBa https://m.edsoo.ru/00adb59e
2 ||3aKkOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHUX AJIEMEHTOB MEPBBIX 1 bubnuotexa [JOK
TpEX MEPUOI0B https://m.edsoo.ru/00adb6b6
3 ||Knmaccudukamnms 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 bubnuotexa [JOK
https://m.edsoo.ru/00adb7e2
4 || Buapl XuMHUYECKOH CBSI3U U TUIBI KPUCTAIUIMUECKUX PELIETOK 1 bu6mmoteka [JOK
https://m.edsoo.ru/00adbac6
5 |[KontponbHas pabota Nel mo teme «IloBTOpeHue u yrirydbieHue 3HaHui 1 1
OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca»
6 |[Knaccudukarus XUMUYECKUX PEAKITUH 110 PA3IMYHBIM MTPH3HAKAM 1 bubmmoreka [JOK
https://m.edsoo.ru/00adbcb0
7 |[Ilonarue o ckopocTu XUMUYecKol peakiuu. [IoHATHE O TOMOTE€HHBIX U 1 bu6mmoteka [JOK
TeTEePOTeHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
8 |[lonsTHe 0 XMMHUYECKOM paBHOBECUH. DaKTOPHI, BIUSIIONINE HA CKOPOCTh 1 bubnuoreka [IOK
XMMHUYECKON PEaKIMU M TIOJI0KEHHE XUMHUYECKOTO PABHOBECHS https://m.edsoo.ru/00adc28c
9  ||OkuCANTENTEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 bu6anoreka IIOK
https://m.edsoo.ru/00adcade
10 ||Teopus snekTpoUTHYIECKOM qucconuaui. CUIBHBIC U C1a0bie 1 bubnuotexa [JOK
AIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 |MonHble ypaBHEHUS peakUi 1 bubmuoreka [IOK
https://m.edsoo.ru/00add448
12 || Xumuueckue cBOMCTBA KHCIOT M OCHOBaHHI B CBETE NPEACTABICHUN 00 1 bu6muoreka [JOK
ANEKTPOIUTUYECKON TUCCOITUAITUT https://m.edsoo.ru/00add5d8
13 || Xumuueckue cBOICTBa COJICH B CBETE MPECTABICHHIA 00 1 bu6muoreka [JOK
ANEKTPONUTUIECKON TUCCOITUAITUT https://m.edsoo.ru/00add8b?2
14 |[[Tonartue o ruaponu3se conen 1 bubmmotexa [JOK

https://m.edsoo.ru/00add9d4
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Ne Tema ypoxka KoanuectBo yacos ‘ [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero|[Kontponsusie|[Ipaktiyeckue| A3y 1CHHA o0Opa3oBaTeNbHbIE PECYPChI
paboThl paboThl
15 ||O6o00wmenue 1 cucTeMaTh3aus 3HaHUi 1 bu6nmorexa [IOK
https://m.edsoo.ru/00addd12
16 |[IpakTuueckas padota Ne 1. «PemeHne sKCIepUMEHTAIBHBIX 33729 1 1 bubmuorexa [JOK
https://m.edsoo.ru/00addbfa
17 ||KontponbHas pabota Ne2 1o treme «NeKTPOIUTUYECKAs JUCCOIMALIHSI. 1 1 bu6mmoteka [JOK
XUMHYECKUE PEAKI[UH B PACTBOPAX)» https://m.edsoo.ru/00addecO
18 ||OOmias xapakTepucTUKa raloreHoB. XUMUYECKUE CBOMCTBA HA IPUMEPE 1 bubnmnorexa [JOK
xJiopa https://m.edsoo.ru/00addfe2
19 | XnopoBonopoa. ComisiHast KHCIOTa, XUMUYECKHE CBOMCTBA, MOTYYCHHE, 1 bubnmnoreka [JOK
pUMCHEHHE https://m.edsoo.ru/00ade104
20 |([IpaxTtmueckas padota Ne 2 o teme «llomydeHne constHOM KHCIOTHI, 1 1 bu6mmoteka [JOK
u3ydeHue e€ CBOMCTBY https://m.edsoo.ru/00ade348
21 |[BeruucieHus 1o ypaBHEHHSIM XUMUYECKUX PEaKIil, €CIH OANH U3 1 bubnnoreka [JOK
pEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 ||O61mas xapakTepucTUKa 31eMeHTOB VIA-rpynmbl 1 bubnuoreka [IOK
https://m.edsoo.ru/00ade64a
23 ||[AsotporHble MOAU(UKAIIUN cepbl. HaxoxaeHne cephl i €€ CoeTuHEHUI 1 bubnuorexa [{OK
B IpHpoJe. XMMUYECKUE CBOWCTBA CEPBI https://m.edsoo.ru/00ade64a
24 ||CepoBoaopo/, cTpoeHue, GU3NYECKUEe U XUMUIECKHE CBONCTBA 1 bubnmnorexa [JOK
https://m.edsoo.ru/00ade802
25 ||Okcunsl cepsl. CepHasi KHCITOTa, PU3NYECKUE U XUMUYECKHE CBOWCTBA, 1 bubnmnoreka HOK
pUMEHEHHE https://m.edsoo.ru/00adea28
26 || XuMuYeckre peakiiuy, JeKalrue B OCHOBE IIPOMBIIUIIEHHOTO crioco0a 1 bu6muoreka [JOK
MOJTyYEHUS] CEPHOM KUCIOTHI. XUMHUECKOE 3arps3HEHUE OKPYKAIOIIeH https://m.edsoo.ru/00adec8a
Cpebl COSTMHEHMSIMH CEPBI
27 ||BpramcieHne MaccoBOH JIOJIM BBIXOJIa MMPOAYKTA PEAKITHH 1 bu6muoreka [JOK
https://m.edsoo.ru/00adec8a
28 ||OOmas xapakTepuCcTUKa IIEMEHTOB VA-Tpymibl. A30T, pacnpocTpanenue| 1 bubnmnorexa [JOK

B IIpHUpojie, GU3NUYECKUe U XUMUYECKHE CBONCTBA

https://m.edsoo.ru/00adeea6
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Ne Tema ypoxka KoanuectBo yacos ‘ [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero|[Kontponbhsie|[IpakTuueckue][A13Y4CHHA 00pa3zoBaTeNbHbIC PECYPChHI
paboThl paboThI
29 ||AMMuak, ero pu3NYECKue U XMMUIECKHUE CBOMCTBA, MTOTYYECHUE U 1 bubmuorexa [JOK
IPUMCHEHHE https://m.edsoo.ru/00adf004
30 ||[Ipaktrueckas padota Ne 3 mo teme «I[lomydenue ammuaka, u3ydenue ero | 1 1 bubmuorexa [JOK
CBOWCTBY https://m.edsoo.ru/00adf180
31 ||[A3oTHas KHCIIOTa, e€ PU3NUYECKUE M XUMUIECKIE CBOHCTBA 1 bubnunoreka LIOK
https://m.edsoo.ru/00adf306
32 ||Mcnonb30BaHHE HUTPATOB M COJICH aMMOHHS B KaY€CTBE MHUHEPATbHBIX 1 bu6mmoteka [JOK
yno0peHnii. XUMHUYeCKOE 3arpsi3HeHUE OKPYIKaroIIel cpeIbl https://m.edsoo.ru/00adf518
COCIMHEHUSIMH a30Ta
33 ||[@ochop. Oxeun dpochopa (V) u hochopHas kucinora, pU3NIECKUE U 1 bubmmoreka [JOK
XMMHYECKHE CBOMCTBA, MOJyYCHHUE https://m.edsoo.ru/00adf68a
34 |[Ucnons3zoBanue GocharoB B Ka4ecTBE MUHEPATBHBIX yIOOPEHHIA. 1 bubnnorexa [JOK
3arpsi3HeHUE IPUPOAHOI cpebl hocharamu https://m.edsoo.ru/00adfc20
35 |[Vraepon, pacpocTpaHeHHE B IPUPOAC, (GU3HUSCKUE U XUMUYICCKUE 1 bubmmoreka [JOK
CBOIfcTBa https://m.edsoo.ru/00adfd9c
36 ||Okcuasl yriepona, ux (pu3ndeckue U XUMUYECKHUE CBOMCTBA. 1 bubnnoreka [JOK
DKOJIOTHYECKHE TPOOIIEMBI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV) https://m.edsoo.ru/00adfebe
37 ||YronbHas KHCIIOTA U €€ COIu 1 bu6nmoreka LIOK
https://m.edsoo.ru/00ae006¢
38 |[IpaxTtmueckas padora Ne 4 mo teme "llomydeHune yriaekucioro rasa. 1 1 bubnmnoreka [HOK
KavecTBeHHast peakuusi Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 |[lepBoHauanbHbIe MOHATUS 00 OPraHMUYECKUX BEIIECTBaX KaK O 1 bubnuoreka [IOK
COEIMHEHUSX yriepoja https://m.edsoo.ru/00ae054e
40 |[KpemHmii 1 ero coequHEHUs 1 bu6mmorexa [JOK
https://m.edsoo.ru/00ae080a
41 |[IpaxTuueckas padota Ne 5. Perienue skcriepuMeHTaIbHBIX 3a7a4 1o Teme| 1 1 bu6muoreka [JOK
«Baxxneime HeMeTaIbl 1 UX COEIUHEHUSD) https://m.edsoo.ru/00ae0bf2
42 |[KonTtponbHas pabota Ne3 no Teme «BaxxHeiiie HeMeTauIbl U UX 1 1 bubmmotexa [JOK

COCITMHEHM S

https://m.edsoo.ru/00ae0e18
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Ne Tema ypoxka KoanuectBo yacos ‘ [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero|[Kontponsusie|[Ipaktiyeckue| A3y 1CHHA o0Opa3oBaTeNbHbIE PECYPChI
paboThl paboThl
43 ||O6mas xapakTePUCTUKA XUMHUUIECKUX DJIEMEHTOB — METAJLIOB. 1 bubmuorexa [JOK
Meranyeckas CBsi3b U METAJUIMYECKAsi KPUCTAILTHYECKAst PEHIETKA. https://m.edsoo.ru/00ae103e
®u3nyecKue CBOMCTBA METAIIIOB
44 | XuMudecKkue cBONCTBA METAJUIOB. DJIEKTPOXUMUUECKUN psi HatpspkeHuid || 1 bu6mmoteka [JOK
METaJLIOB https://m.edsoo.ru/00ae1156
45 ||O6mue criocoOsl moaydeHust MmetayioB. CriiaBbl. Beraucnenus mo 1 bubnuorexa [JOK
yYpaBHCHHUSIM XUMHUYECKHX PEAKIHi, €CIIU OJMH U3 PEareHTOB COACPKHUT https://m.edsoo.ru/00ae1156
npuMecu
46 |[loHaTHE O KOPPO3HH METAILJIOB 1 bubnnorexa [JOK
https://m.edsoo.ru/00ae1278
47 |[lllenoyHble METAILIbI 1 bubnuoreka [{OK
https://m.edsoo.ru/00ae14b2
48 || OkcHuIbl ¥ THAPOKCHIBI HATPHS U KATUs 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
49 |[IlenoyHO3eMeNbHbIE METAIbI — KaJIbIIUi U MarHUMA 1 bubnmnorexa [JOK
https://m.edsoo.ru/00ae15e8
50 |BaxkHe#ine coeAMHCHUS KaTbIIH 1 bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8
‘51 ‘O606HI€HI/I€ ¥ CHCTEMaTU3alus 3HAHUI H H H ’ H
52 |PKEcTkocTh BOJBI M CIIOCOOBI €€ yCTpaHCHHS bubnuorexa [{OK
https://m.edsoo.ru/00ae1886
53 |[IpaxTtuueckas padora Ne 6 o teme "JKEcTKOCTb BO/BI U METOABI €€ 1 1 bubnuoreka [IOK
ycTpaHeHus" https://m.edsoo.ru/00aelae8
54 ||AmroMuHUM 1 bubnunorexa LIOK
https://m.edsoo.ru/00aelc64
55 ||AMdoTepHbIe CBOMCTBA OKCHA U THUIPOKCHUIA 1 bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
56 | XKene3o 1 bubnunorexa LIOK
https://m.edsoo.ru/00ae1d86
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Ne Tema ypoxka KoanuectBo yacos ‘ [Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Beero|[Kontponbhsie|[IpakTuueckue][A13Y4CHHA 00pa3zoBaTeNbHbIC PECYPChHI
paboThl paboThl
57 ||Oxcunsl, ruapokcubl u conu xenesa (I1I) u xenesa (I11) 1 bubmuorexa [JOK
https://m.edsoo.ru/00ae35e6
‘58 ‘O606H_IGHI/IC M CUCTEMaTHU3aLMs 3HAHUI “ “ “ || || |
59 ||[Ipaktrueckas padota Ne 7. PemeHue sKkCriepuMEHTANBHBIX 33/1a4 10 TEME 1 bubmuorexa [JOK
«BakHeime MeTauibl ¥ UX COCTUHCHUSD https://m.edsoo.ru/00ae3de8
60 |Borumcienus mo ypaBHEHUSIM XUMUYECKUX PEAKIUNA, €CIIH OJIUH U3 1 bu6mmoteka [JOK
pEareHTOB JIaH B M30BITKE WIIM COACPKHUT IPUMECH. BBIUUCICHMS https://m.edsoo.ru/00ae1750
MacCOBOM J0JIH BBIX0JIa MPOYKTa PEAKIIUU
‘61 ‘O606H.I€HI/IC Y CHCTEMAaTHU3alLUs 3HaAHUH H H H || ||
62 |[KontponbHas pabota Ned o teme «BakHel111e METaIbl U UX 1
COCIMHEHUS
63 |[BemecTBa 1 MaTepuabl B TOBCEIHEBHOM KU3HH YEIIOBEKA 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae3f50
64 || Xumudeckoe 3arps3HEHHE OKPYKAFOIIEH Cpeibl 1 bubnmnoreka [HOK
https://m.edsoo.ru/00ae4270
65 |Ponb XxMMHU B pelIeHUH SKOJIOTUYECKUX MpolieM 1 bubnuoreka [IOK
https://m.edsoo.ru/00ae4270
66 |PesepBHBIii ypok. OO0OIICHNE M CHCTEMAaTH3AIMsI 3HAHUH 1 bu6mmoteka [IOK
https://m.edsoo.ru/00ae0d0a
67 |Pe3epBHbIil ypok. O00OIIEHNE U CUCTEMATH3aIUsl 3HAHUIH 1 bubnuoreka [IOK
https://m.edsoo.ru/00adb33c
68 |PezepBHbIii ypok. O00OIIEHNE U CUCTEMAaTH3AIMsl 3HAHUH 1 bubmuorexa [IOK
https://m.edsoo.ru/00ad9cb?2
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 7 | |
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., Octpoymon U.I"., Cnaakos C.A., AknmonepHoe o0miecTBo «M3aatenbetBo «IIpocBemienuey

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknmonepHoe obmiectBo «M3marensctBo «IIpocBerienne»

* Xumus, 9 kmacc/ I'abpuensu O.C., Ocrpoymos U.I'., Cnaakos C.A., AknuonepHoe obmectBo «M3natenbctBo «IIpocBemieHue

» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknmonepHoe obmiectBo «M3maarensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

Beenure

1. I'abpuensu O. C., Bocko6oitnukoa H. I1., SlmykoBa A. B. HactonbHas kaura yuurtens. Xumus. 8 ki1.: Metoaudyeckoe nocooue. - M.: Ipoda, 2021.
2. I'abpuensn O. C., SurykoBa A. B. Terpaap asst 1ab0paTOpHBIX ONBITOB U MpakTHueckux padot. 8 k1. K yuebnuky O. C. I'abpuensaa «Xumus. 8
kiace». M.: [Ipoda, 2022.

3. IN'abpuensn, O. C. Metoaudeckoe nocodue k yueonuky O. C. I'abpuensna «Xumus». 8 kimacc / O. C. ['abpuensa. — M. : Ilpoda, 2021. — 109.
4. I'abpuensn, O. C. Meronnyeckoe nocodue k yueonuky O. C. I'abpuensna «Xumus». 9 knacc / O. C. I'abpuensn. — M. : [Ipocda, 2021. — 108.
5. Xumus : TexHonorudeckue kapTel K yaeOHuky O. C. ['abpuensna «Xumus. 8 kiaccy : meronuueckoe nocoodue / JI. M. AcanoBa. — M. : lpoda,
2020

6. Xumus : TexHoiorndeckue kaptel K yaeoHuky O. C. ['abpuensna «Xumus. 9 kiace» : meronuueckoe mocooue / JI. . AcanoBa. — M. : lpoda,
2018

7. Xumus. 8 xi1.: KontponsHbie u mpoBepounbie padoTsl K yueOnuky O. C. I'abpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A.
VYiakoBa u ap. - M.: lpoda, 2022. nanHsle

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

Breaurenannsiehttp:// www.chemnet.ru ['azera «Xumus» u cailT nist yuurtens «5 uay Ha ypok XUMUK
http://him.1september.ru Equnas xomrekmus LIOP: [IpenMeTHas KOMIEKIHS « XUMHS
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHbIE SKCTIEpUMEHTHI: XuMust. Komteknus Poccuiickoro o61eo0pa3oBaTeibHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoit

http://www alhimik.ru Bcepoccuiickas onummnuaaa mkoJIbHUKOB MO0 XUMUHU

http://chem.rusolymp.ru Opranuueckasi XUMUS: SJICKTPOHHBIA YYEOHUK JJIST CPETHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBINH YICOHHUK

http://www hemi.nsu.ru OTKpBITBINA KOMIEIHK: XUMUS

http://www.chemistry.ru JlucraHuioHHast OIMMIIHAAA 10 XMMHU: TEIEKOMMYHUKAIMOHHBINA 00pa30BaTeIbHbIA MPOEKT



