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HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma mo mnpeamery «Xumusi (0a30BbI ypOBEHB)» COCTaBlieHa Ha OCHOBE
CJIELYIOIINX HOPMATUBHBIX TOKYMEHTOB:

- @enepanpHoro 3akoHa ot 29 gekabps 2012 rog Ne 273 - ®3 «O6 obOpa3oBaHUU B
Poccuiickoit ®eneparun» (ct.2, 11.9);

- @epepanbHOr0 TOCYIAPCTBEHHOIO 00pa3oBaTeNIbHOTO CTaHJapTa CpeaHero oOIero
oOpa3oBanHus, yTB. mpukazomM MuHoOpHayku Poccum ot 17.05.2012 Ne 413, penakuus c
m3meHeHussMu Ne 732 ot 12.08.2022, ¢ usmenenusimu ot 27.12.2023 (IIpukaz MuHnpocBenieHus
Nel1028);

- DepnepanbHOi 00pa3oBaTENIbHON MpOrpaMMbl CpelHero oobiero oOpa3oBaHus (MpUKa3
MunucrepctBa npocsemienust Poccuiickoit ®@enepannu ot 18.05.2023 Ne371, 3apeructpupoBan
12.07.2023 No74228) ¢ wusmenenusimu ot 01.02.2024 (mpukaz MunnpriocBenieHUsINe62), ¢
n3Mmenenusamu ot 19.03.2024 (npuka3 Munnpocsemenus Nel71);

- @epepanbHOr0 TepeyHs Y4eOHUKOB, PEKOMEHIOBAHHBIX K  HCIOJIB30BAaHUIO B
00pa30BaTENbHBIX YUPESIKICHUSIX, PEATU3YIONINX IMPOTrPAMMBI OOIIET0 OOpa30BaHUS W HMEIOIIUX
roCy/IapCTBEHHYIO akKpenuTanuio, Ha 2024-2025 yueOHbIN TOJ;

- T'ogoBoro xkanenmapHoro yuyeOnoro rpapumka MBOY «l'mmuazus Ne8» Ha 2024-2025
y4eOHBIN TO;

- [onmosxenwust 0 pabounx mporpamMmax y4eOHBIX MPEIMETOB, YIE€OHBIX KYPCOB (B TOM YHCIIE

BHEYPOYHOMH J1esTeNbHOCTH), yueOHbIX Moayiell B MBOVY «I'nMHa3zus Ne8»;

- OcHoBHOIT 00pa3oBatenbHOi porpamMmmbel COO MBOY «I'umHuazust Ne8».

Y4eOHo-MeToAuYeCKHI KOMILJIEKT COCTOUT H3:

- VYueOnuk: Epemun B.B., Ky3smenko H. E., lpoznos A.A., Jlynun B.B. nmon pen. Jlynuna
B.B. Xumus. 11 xnacce (yriayosnennsiii ypoens) ®I'OC. — M.: Ipoda, 2020;

- Pabouas mporpamMma yueOGHOTO mpeameTa «XUMHS» Ha YIIyOJIEHHOM YpPOBHE CPEIHEro
obuiero oopazoBanus kK YMK no xumuu B. B. Epemuna, H. E. Ky3pmenko, B. U. Tepenuna, A. A.
Hpo3noBa, B. B. JlyamHa ©u MeTOAMYECKHE PEKOMEHIAIMU MO0 €€ COCTaBIECHUIO (aBTOPHI
B. B. Epemun, A. A. Jlpo3nos, U. B. Epemuna, 3. FO. Kepumos).

Pabouas mporpaMma mo XMMHM Ha ypOBHE CpelHero oouiero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanmu B Poccuiickoi
Oenepaunn», TpeOOBaHUN K pe3yibTaTaM OCBOEHHUs (eaepanbHONH 00pa30BaTEeIbHOM MPOrpaMMBI
cpennero obmero obpazoBanusi(®OIl COO), npencraBieHHbIX B DenepanibHOM TOCYIapCTBEHHOM
oOpaszoBarenbHOoM cTa"aapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus ydyeOHOro MpeameTa
«Xumus» B o0pazoBaTenbHbIX opraHuzanusx Poccuiickoit denepanuu, peaau3yronMX OCHOBHBIE
oOpa3oBaTeNnbHbIE MPOrPaMMBbI, U OCHOBHBIX MOJIOKEHUNH «CTpaTeruu pa3BUTHUS BOCHUTAHHS B
Poccuiickoit ®enepaunn Ha nepuon 1o 2025 roga» (Pacnopsixenue Ilpasurenscta PO ot 29.05.
2015 Ne 996 - p.).

XuMUS HA YPOBHE YIIyOJIEHHOTO U3yYeHHS 3aHUMAET BaXKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpaszoBanus ydamuxcsi 10—11 kmaccos. M3yuenue npeamera, peanu3yeMoe B YCIOBUSAX
Qg QepeHIIMPOBaHHOTO, MPOPUILHOTO 00YUYeHHUs1, MPU3BAHO 00eCeuuTh 00IIe00pa30BaTENbHYIO U
OOLIEKYIBTYPHYIO TOJTOTOBKY BBIITYCKHHUKOB IIKOJIbI, HEOOXOIUMYIO AJISl aJalTalud UX K ObICTpO
MEHSIOIIMMCS YCIIOBHSIM KH3HH B COLMYME, a TaKXke JJIsi MPOJODKEHUSI 00yUYeHHUsI B OpraHU3alusaX
npodeccuoHanbHOTO 00pa3oBaHUs, B KOTOPBIX XHUMHUS SBJISIETCS OJHOM U3 TNPUOPUTETHBIX
JMCLUTUINH.

B nmporpamme mno XuMUM Ha3zHadeHHE MpeaMeTa «XUMHUS» TOdydaeT MOAPOOHYIO
UHTEPIIPETALIMIO B COOTBETCTBUM € OCHOBomosararomuMmu nonoxenusmu ProC COO o
B3aUMOOOYCIIOBIIGHHOCTH II€JI€H, COJEpKaHMs, Pe3yIbTaTOB OOyYEeHHS M TpeOOBaHWUW K YPOBHIO



MIOATOTOBKM  BBIMYCKHUKOB. CBHIETEIBCTBOM TOMY SIBJISIIOTCS  CIEAYIOLIUE  BBIIOJHSAEMBIE
IIPOrpamMMoil o XuMuM QyHKLUU:

e THPOPMALIMOHHO-METOJJMUECKAs,  pealn3alusi  KOTOpOH  oOecreyuBaeT  IMOJyueHHe
IIPEJCTAaBICHUS O LENAX, COJEpXKaHWM, OOIIed cTpaTernu OOy4eHHs, BOCHUTAHUSA M Pa3BUTHS
00yJaromuxcs CpeCTBAMU PEAMETA, U3Yy4aeMOro B PAMKaxX KOHKPETHOTO MPOoduIIs;

e OPraHU3alMOHHO-TUIAHUPYIOLIAs, KOTOpas MpeayCMaTpUBaeT ONpEeNCHUe: IMPHHLUIIOB
CTPYKTYPUPOBAaHUS M TOCIEAOBATEILHOCTH HM3Y4YEeHUs y4eOHOTo Marepuana, KOJIWYECTBEHHBIX U
KayeCTBEHHBIX €ro XapaKTepUCTUK; IOAXOJ0B K (POPMUPOBAHUIO COAEPIKATEIBHOW OCHOBBI
KOHTPOJISL ¥ OLICHKH 00Pa30BaTeNIbHBIX JOCTIXKEHUH 00y4aromuxcs B paMKaxX UTOTOBOM aTTeCTAIlUH
B (hopMe €JMHOI0 rOCy1apCTBEHHOI0 HK3aMeHa 110 XUMHUHU.

[Tporpamma asst yriyOnEHHOTO U3YUEHUS] XUMHH:

e YCTAaHABJIMBAECT MHBAPHAHTHOE IPEIMETHOE COJEp)KaHue, O00s3aTeNbHOE Ul M3Y4YEHUs B
paMKax OTIENbHBIX HpoduiIed, MpeaycMaTpUBAET pacHpelesieHue M CTPYKTYPUPOBAaHHE €ro 0
KJ1accaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3/ieiaM Kypca;

e TaT TMPHUMEpPHOE paclpeieieHne Y4eOHOrO BPEMEHH, PEKOMEHIYeMOTO [UIS H3YyYCHHS
OT/ENIbHBIX TEM;

e IIpeJIaraeT NPUMEPHYIO IOCIEA0BATENbHOCTh HU3YUYEHMs] y4yeOHOro Marepuaia ¢ y4EToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIPEAMETHBIX CBSI3€H;

e Ta€T METOAMYECKYI0 MHTEPIIPETAIUIO IeNIel U 3a7ad U3ydeHHs IpeaMeTra Ha yriyOnéHHOM
YPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CpelHero oouiero oOpa3oBaHMUS,
COJIEP)KATEIbHOM  XapaKTEpUCTUKU  IUIAHUPYEMBIX  pE3yJIbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3oBaTeNbHON IMPOrpaMMbl CPeAHEro oOuiero odpa3oBaHMs (JIMYHOCTHBIX, METalpeIMETHBIX,
MPEIMETHBIX), a TakXke C Y4€TOM OCHOBHBIX BHUJOB Y4e€OHO-IIO3HABATEIbHBIX JIEHCTBUI
o0yyJaroIerocst o OCBOEHUIO COJIEpKaHUs MpeIMeTa.

[lo Bcem Ha3BaHHBIM NO3ULMAM B MPOTrpamMMe [0 XUMHUU IPETyCMOTPEHA NIPEEMCTBEHHOCTD C
o0y4eHHEeM XUMHHM Ha yYpOBHE OCHOBHOro oOIiero oOpa3zoBaHMs. 3a INpelelaMu YCTaHOBJIEHHOU
IIPOrpaMMOil MO XHMMHUU 00s3aTeNbHOW (MHBApUAHTHOM) COCTAaBISIOLICH coaepkKaHHUs y4eOHOro
npeamera «XUMHs» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTHBHOM COCTaBISIOIIEH, KOTOpas
JIOJKHA OTNPENENAThCS B COOTBETCTBUU C HAIIPaBICHUEM KOHKPETHOIrO Mpoduis oOyyeHusl.

B cootBerctBuM ¢ koHUenTyanbHbIMU nosoxkeHussMu @I'OC COO o Ha3HaueHUUW NPEIMETOB
6asoBoro M yriayOn€HHOro ypoBHell B cucreme IuddepeHIMpoBaHHOrO O0Yy4YeHHs] Ha YPOBHE
cpeaHero oomero oOpa3oBaHMs XHWMHUS Ha YpPOBHE YIJIyOJNEHHOTO H3Yy4eHHUs HamlpaBieH Ha
pean3anuio IPeeMCTBEHHOCTH C MOCIEAYIOIIMM 3TalloM MOJIyYeHUs XUMUYECKOro 00pa3oBaHus B
pamMKax M3y4eHHMs CIIELHAJIbHBIX €CTECTBEHHO-HAYYHBIX UM XMMHMYECKUX IUCLUUIUIMH B By3aX U
OpraHM3alMsIX CpeAHero NpogecCHOHaIbHOrOo 00pa3oBaHMA. B 3TON CBSI3M H3ydyeHHE INpeaMeTa
«XUMUS» OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacIIMpeHHe M YIiayOJIeHHe TEeOpeTHUeCKOW Hu
MIPaKTUYECKON MOJATOTOBKU OOYYarOIIMXCsl, BRIOPABIINX ONpeAenEéHHbI Mpoduiab o0yuyeHus, B TOM
quciae ¢ MEepPCNeKTUBOIM IMOCIEAYIOIEro MOJIy4YeHUusI XUMHUECKOro oOpa30BaHUS B OpraHM3ALUSAX
npodeccuoHaibHOr0 oOpa3oBanusa. Hapsny ¢ stum, B cBere TpeboBanuiit dOI'OC COO «
IUTAHUPYEMBIM pe3yJIbTaTaM OCBOEHHUS (enepaqbHOM 00pa30BaTeNbHOM NPOrpaMMbl CPETHETO
o0uiero oOpa3oBaHUs H3Y4YE€HHE TIpeaMeTa «XHUMHsS» OPUEHTHPOBAHO TaKXKe Ha pEIIeHHEe 3ajad
BOCIIUTAHUSI W  COLMAJIBHOIO  pa3BUTUS  OOydaromuxcs, Ha (QOpPMHpPOBaHHE Yy  HHUX
OOIIENHTEIUICKTYaIbHBIX YMEHUW, YMEHHH paldoOHAIM3allud y4eOHOTO Tpyaa U OOOOIMIEHHBIX
CIOCOOOB JIeSITEIbHOCTH, UMEIOLINX MEKIUCIUTUIMHAPHBINA, HAAIPEAMETHBINA XapaKTep.

CocrapngomuMu  nipeaMera  «XUMHS» Ha YpPOBHE YIIyOJNE€HHOrO M3y4YEHHS SBISIOTCS
yrinyonéunele Kypcbl — «Opranuueckas xumusi» u «OOmas um Heopranuyeckas xumus». [lpu
OTpe/ieNIeHUN TOJXOAO0B K OTOOPY M CTPYKTYpHOM OpraHu3alldd COJEp)KaHus ATHX KypCcOB B
nporpaMMe Mo XUMHUHU 3a OCHOBY HpuHATH mnonoxeHuss PI'OC COO o paznuuusx 0a30BOro u
yrayOaE€HHOTO YPOBHEHM U3yUeHUs MpeaMeTa.

OcHoBy cozepkanusi KypcoB «Opranndeckas Xumusi» U «OO0Ias 1 HeopraHUYecKass XUMUs»
COCTaBJISIET COBOKYIHOCTb INPEAMETHBIX 3HAaHUM M YMEHHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
U3Y4EHHMs MpeAaMeTa. JTa CUCTEMA 3HAHUM IOJYy4YaeT OIpPENEIEHHOE TEOPETHYECKOE OIOJIHEHUE,
MO3BOJISAONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIMK 00BEM (PaKTOIOTHYSCKOTO MaTepHaa.



Tak, Ha yrmyOjn€HHOM ypOBHE H3YYEHHUs NpeaMera oOecredeHa BO3MOXKHOCTh 3HAYUTEIHHOTO
yBeJIM4YeHUs1 00bEMa 3HAHUH O XMMMUYECKMX JIEMEHTAaX M CBOMCTBAX MX COEIMHEHMH Ha OCHOBE
pacmpeHusi W yrIyOJeHHs MpPEACTaBICHUA O CTPOCHMM BEIIECTBA, XHMHUYECKOH CBS3U H
3aKOHOMEPHOCTSX MPOTEKaHUS PEaKLUi, PACCMaTPUBACMbIX C TOUKH 3PEHHS] XMMUYECKON KMHETUKH
U TepMOJMHAMUKHU. M3ydeHue meproauydeckoro 3akoHa u llepmoaudeckoi CUCTEMBI XMMHYECKUX
JIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHMX HPEJCTABICHUSAX O CTPOSHHUH
atoMa. XHWMHYECKasi CBsI3b OOBSCHSCTCS C TOYKH 3PEHUS DHEPIeTUYCCKUX HW3MEHEHUW mpu e
00pa30BaHUM M pa3pylIEHUH, a TAKXKe C TOYKHM 3pEHHUs] MeXaHU3MOB e€ oOpa3oBaHus. M3ydyenue
TUIOB PEAKIUN JONOJHIETCS (OPMHPOBAHUEM MPEACTABICHUI 00 JIEKTPOXUMHUECKUX IMpOIeccax
U JJIEKTPOJIM3€E PACIUIaBOB M paCTBOPOB BEUIECTB. B Kypce opraHn4eckoil XUMUHU IIPU paCCMOTPEHUH
PEaKIMOHHON CIOCOOHOCTH COEAMHEHHH yaessieTcs 0co00e BHUMAaHHME BOMPOcaM 00 3JIEKTPOHHBIX
s¢dexTax, 0 B3aMMHOM BJIMSHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.

Ocoboe 3HaYeHHE HMMEEeT TO, YTO Ha COJEp)KaHHE KypCOB XHUMHUH YIIIyOJEHHOTO YpPOBHSA
U3YUYEHUs U KJIacCOB ONpEeNeNEéHHOro npoduis (M1aBHbIM 00pa3oM Ha MX CTPYKTYPY M XapakrTep
JIOTIOJIHEHUH K OO0IIel cucTteMe NpEeIMETHBIX 3HAHWM) OKa3blBalOT BJIMSHHE CMEKHBIE NPEAMETHI.
Tak, HanpuMmep, B COAEpKAHUU TpeAMEeTa JUIsl KJIACCOB XMMHUKO-(U3NYeCKOro npoduis Oosblioe
3HaueHue OyAyT UMETh AIEMEHThI yueOHOro Marepuaia o odmen xumuu. [lpu usyuenun npeamera
B JAHHOM CJIy4ae akUeHT OyJeT caejaH Ha OOIIHOCTh METOAOB IO3HAaHUS, OOLIHOCTh 3aKOHOB U
TEOpUl B XMMHMU U B (PU3HKE: aTOMHO-MOJIEKYJIsipHasi Teopus (MOJEKYJsipHas TEOpHUs B (PU3HKeE),
3aKOHBI COXPAHEHHUS MacChl M DHEPIUH, 3aKOHBl TEPMOJAMHAMUKH, IEKTPOJIN3A, NPEICTABICHUS O
CTPOEHHH BEILECTB U JIPYTOE.

B 10 e BpeMs B coJepXkaHUU IpeaMeTa JUlsl KIacCOB XMMHUKO-OHMOJIOTMYECKOro Hpoduiis
OOJBIIMK yIETBHBIA BeC OyIeT MMETh OpPTraHWYecKas XWMHS. B 3TOM ciydae mpemaocTaBisieTcs
BO3MOKHOCTb Ul OoJjiee OOCTOATENBHOTO PACCMOTPEHUS XMMHUYECKOM OpraHu3alM KJIETKH Kak
OMOJIOTUYECKOI CHCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMITOHEHTHI,
KaK JIMOUABI, O€NKH, YIJIeBO/bl, HyKJIEMHOBbIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O cOCTaBe U
CBOMCTBax IPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB CIY)KaT OCHOBOW IS
U3YUYEHHs! CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, TTUIIEBAPEHHUSL.

B nane ¢opmupoBaHMsl OCHOB HayYHOTO MHPOBO33PEHHS, OCBOCHUSI OOIIIEHAYYHBIX METO/I0B
IIO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHUSI HayYHbIX 3HAaHUM U3ydeHUe npeaMera « XuMHus» Ha
yriy0ia€HHOM YpOBHE OCHOBAHO
Ha MEXIPEIMETHBIX CBA3AX C YUeOHBIMHU IpPEAMETaMH, BXOIAIIMMHU B COCTaB MPEIMETHBIX 001acTeil
«EcTecTBeHHO-HayuHBle TNpeAMETh», «Marematuka W HHpopMaTHKa»y U «Pycckuil s3bIK H
JUTEpaTypay.

[Ipu nzydyenun yueOHoOro npeamera « XuMus» Ha yriayOlIE€HHOM ypOBHE TAaK)Ke, KaKk Ha YPOBHE
OCHOBHOT'O U cpefHero oOmero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajauell MEepBOCTENIEHHOU
3HAYUMOCTU sIBiIsieTcss (OPMUPOBAHHE OCHOB HAyKd XUMHUM Kak OOJaCTM COBPEMEHHOIO
€CTECTBO3HAHMS, MPAKTUYECKON MAEATEIBHOCTH 4YEJIOBEKAa M OJHOIO M3 KOMIIOHEHTOB MMPOBOM
KynbTypbl. Perienue 3Toil 3agauum Ha yriiyOJI€HHOM YpOBHE M3yd€HHUsS IpeIMeTa IpeJroJiaraet
pean3anmio TaKUX LENeH, Kak:

o (hopMUpOBaHME MPEICTABICHHUI: O MaTepUalbHOM €IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
[I03HABAEMOCTH SIBJICHUU NPUPOABI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAayK U €€ Beayllel
poiiu B oOecrnieueHuu yCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA: B PELICHUH IPOOJIEM 3KOJIOTHYECKOH,
HHEPreTUYecKoil U MUIEeBON O€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI, CO3/JaHMH HOBBIX MaTE€pPUAJIOB,
HOBBIX HCTOYHMKOB DJHEpPrHMHM, B OO0ECIEYEHUH PaLUOHAIBLHOTO MPUPOJONOIb30BAHUS, B
(GOopMHpPOBaHMN MHPOBO33pEHHs] M OOIIeH KyJabTYpbl UEIOBEKa, a Takke HSKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

¢ OCBOCHHUE CHUCTEMBbI 3HAHUH, JIEXKAIIUX B OCHOBE XUMUYECKON COCTABIAIOLIECH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpa: (YHAAMEHTAJIbHBIX MOHATHUN, 3aKOHOB U TEOPUN XUMHH, COBPEMEHHBIX
IIPEJICTABICHU O CTPOEHMM BEILECTBA HAa PA3HbIX YPOBHAX — aTOMHOM, HMOHHO-MOJEKYJSPHOM,
HaJIMOJIEKYJIIPDHOM, O TEPMOJMHAMHYECKMX MW KHHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUS
XUMHUYECKHX pEeaKIfii, 0 XUMHUECKOM PaBHOBECHH, PACTBOPAX U TUCIIEPCHBIX CHCTEMax, 00 o0Imux
HAy4YHBIX IPUHIHAINAX XUMUYECKOIO IPOU3BOJICTBA;



e (hopMupoBaHHE Y O0YYAIOIIUXCS OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHAYECKHX 3HAaHUH Il OOBSCHEHUS KIIOYEBBIX HJIEH W MPOOJIEM COBPEMEHHOW XWUMUH, JUIS
OOBSICHEHUS U IPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOY; TPAMOTHOTO
pemieHusi mpoOJieM, CBSI3aHHBIX C XHMHUEH, MPOTHO3WPOBAHMS, aHAM3a W OLEHKU C IO3UIHHA
HKOJIOTUYECKOM 0€30MacHOCTH TOCHIEACTBUN OBITOBOM M TNPOU3BOACTBEHHOW JIEATEIHLHOCTH
YeJI0BEKa, CBI3aHHOW C XUMHUYECKUM ITPOU3BOICTBOM, UCTIOIB30BAHUEM U TIEPEPa0OTKOM BEIIECTB;

e yriyOJI€HHE TPEACTaBICHUH O HAy4YHBIX METO/AaX IIO3HAHWSA, HEOOXOAUMBIX IS
NPUOOPETEHUS] YMEHHI OPUEHTHPOBATHCS B MHUPE BEIIECTB M OOBSICHEHHS XUMHUYECKUX SIBJICHUHU,
MMEIOIINX MECTO B MPUPOJIE, B TPAKTUUYECKON JAEATEIBHOCTH U MOBCETHEBHOM JKU3HHU.

B 1urane peanm3anuu  MEpBOOYEPETHBIX BOCIHTATEIBHBIX M PAa3BUBAIOIINX  (DYHKITHI
LEJIOCTHOM CHCTEMBI CpEIHEro oomero oOpa3oBaHUS MpPH HU3YYCHHH MpeaMeTa «XHUMHUS» Ha
yrIIyOIEHHOM YPOBHE OCOOYIO aKTyaldbHOCTh MPHOOPETAIOT TAKUE LIEIH U 3a/1a4H, KaK:

e BOCIIUTaHHE YOEXKJAEHHOCTH B IMO3HABAEMOCTH SIBICHHHA MPUPOABI, YBAKECHHS K IPOLECCY
TBOpYECTBA B OOJIACTH TEOPETUYECKUX M TPUKIAIHBIX HMCCICIOBAaHUN B XMMHHU, (POpPMHUpOBaHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

e Pa3BUTHE MOTHBAIlMM K OOYYCHHUIO M IO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITMTAHHIO HA OCHOBE YCBOCHHUS OOIICUYETIOBEUECKUX [IEHHOCTEH;

e Pa3BUTHEC I[O3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, (GopMHUpPOBaHHME Yy HHUX CO3HATEIBHOTO OTHOIICHHS K C€amMooOpa3OBaHUIO U
HETPEPBIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHOM MPOPECCHOHATBLHOW M OOIIECTBECHHOM
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 3/I0OPOBBIO M MIOTPEOHOCTH B 310pOBOM 00Opase
KHU3HH,

e pOpMHpOBaHHE YMEHHH ¥ HAaBBIKOB pa3yMHOTO MPHUPOJOIOIB30BAHUSA, pA3BUTHE
IKOJIOTUYECKON  KYJIbTYpPbI, MPHOOPETCHHE OMbITa OOMIECTBEHHO-TIOJIE3HOW  JKOJIOTUYCCKOM
JeSITeTHbHOCTH.

Ha H3YyYCHHUE YaCOB HAIUOHAJBHO — PErHOHAJBHOI0 KOMIIOHCHTA 3allJIAHUPOBAHO 3
qaca:

Ne ypoka Tema ypoka
87 CnnaBel MetaiioB. [IpuMeHeHNe METaIOB U CIIJIaBOB B PETHOHE.
124 XUMHYECKOE 3arpsi3HEHHE OKpPYXKAloIleW Ccpenbl M €ro IOCIEICTBUS.

OKOJIOTUYECKHE Hp06HeMBI peruoHa.

128 Xumus mumy. Poilb XUMHHM B OOECIIEUEHWH MUINEBON OE30MMAaCHOCTH.
[TueBas MpOMBINUIEHHOCTh Y IMYPTHH.

B paboueil mporpamme COIEpKHUTCS TEpeueHb OCHOBHBIX pa3ZesioB, TEM YPOKOB, YKa3aHO
KOJINYECTBO KOHTPOJIBHBIX M MPAKTHUYECKUX paboT MO KakJOMy pas3zeny, KOJIWYECTBO YacoOB I
00001IIeHHS ¥ TOBTOPEHUS B KOHIIE Y4€OHOTO To/1a.

TpeGoBanust K ypoOBHIO MOJATOTOBKM YYAIMXCS MPOBEPSAIOTCS IMPH TOMOIIM H3MepuTeneil -
CHCTEMBI 3aJlaHUil M TPOBEPOUYHBIX pPaboT. [IpuMeHSIOTCS 3amaHusi MBYX THIOB: 1) 3amaHus ¢
BBIOOpOM OTBeTa, 2) 3aJaHusl CO CBOOOJHBIM OTBETOM. 3a/laHUsl MCIOJB3YIOTCS IPU BCEX BHAX
TEKYIET0, TEMATHYECKOTO M HTOTOBOTO KOHTPOJISI YCBOSHHSI YUAIIMMUCS YIeOHOTO MaTepHara.

Jlns KOHTposs M yuéTa JOCTHIKEHMHM OOyJaroliuXcs HCHONB3YIOTCS cienyroume (HOopMBl:
TECTHPOBAaHWE, YCTHBIA ONPOC, MAChMEHHAS CaMOCTOSTENbHAs paboTa, cOOOIIeHNE, MPaKTHIECKast
paboTa, KOHTpOJIbHAs paboTa.

MecTto y4eOHOro npeaMera B y4eOHOM IJIaHE



OOmiee 4uCIIO YacoB, OTBENEHHBIX IS WM3YYCHHS] XMMHH, Ha 0a30BOM YPOBHE CpPETHETO
obmiero obpaszoBaHus, cocTaisieT 272 vaca: B 10 kmacce — 136 ygacoB (4 daca B Heaenmwo), B 11
kimacce — 136 gacoB (4 yaca B HEJICIIO).

COJEPKAHUE OBYYEHUA

11 KJIACC
OBIIAS 1 HEOPTAHUYECKAS XUMUS

Teopernyeckne 0CHOBBI XUMHH.

Atom. CocTtaB aToMHBIX siaep. Xumuueckui snemeHT. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBbIE YHCIIA. DHEPreTUYECKUE YPOBHU UM MOAYPOBHU. ATOMHBIE OpOUTAIIH.
Krnaccudukanuss XuMHUYECKUX 3JIEMEHTOB (s-, P-, d-, f-amemenTsl). Pacnpenenenue 31eKTpOHOB 110
aTOMHBIM OpOUTAJIAM. DJIEKTPOHHBbIE KOH(QUIypallMd aTOMOB 3JEMEHTOB IE€PBOrO—4ETBEPTOTO
MEPUOJIOB B OCHOBHOM H BO30YXIEHHOM COCTOSHHH, ODJIEKTPOHHbIE KOH(UTYypalMd HOHOB.
ONEeKTPOOTPULIATEIILHOCTD.

IIepnonnueckuit 3akoH u lleproanyeckas cucrema XumMu4eckux 3yeMeHToB [[.1. Menneneesa.
CBs13p IEpHOAMYECKOro 3akoHa U lleproanueckoil CMHCTEMbl XUMUYECKUX 2JIEMEHTOB C COBPEMEHHOM
TEOpUel CTPOECHUSI ATOMOB. 3aKOHOMEPHOCTHM M3MEHEHMSI CBOMCTB XUMHYECKHMX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BELIECTB [0 TpynnaM U [epuojaM. 3HaueHHe
nepuoandeckoro 3akona J[.11. Menneneesa.

XuMmuyeckass CBA3b. Buabl XUMHYECKOW CBS3U: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
MexaHu3mbl o0OpazoBaHus KOBAJIEHTHOM CBSI3H: 0OMEHHBIN
U JJOHOPHO-AKLENTOPHBINA. DHEPrus U JUIMHa CBA3U. [10aspHOCTS, HANIPaBIEHHOCTh M HACHIIIAEMOCTb
KOBAJICHTHOU CBs3U. KpaTHbie cBsa3u. Bonopoanas cBa3b. MeXMOIEKYIIpHbIE B3aUMOIAECHCTBHUS.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBsI3b JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C
UX F€OMETPUYECKUM CTPOEHHEM (Ha IPUMEPE COSMHEHUH 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBinenre O  KOMIUIEKCHBIX — coequHEeHMsIX. CocTaB  KOMILJIEKCHOTO — HOHA:
KOMILIEKCOOOpa3oBareib, JIMTAHJbl. 3HAu€HHE KOMIUIEKCHBIX coefauHeHuil. I[lonatue o
KOOPJIMHALIMOHHON XUMUU.

BemecTtBa MOJIEKYIIIPHOTO U HEMOJIEKYJIAPHOTO CTPOCHUS. THUIBI KPUCTAJUIMYECKUX PELIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

Ilonsatne o mucnepcHslx cucremax. MctuHHbIE pacTBOpEL. IIpencraBienre 0 KOJIIOUIHBIX
pactBopax. CriocoOb! BbIpaKeHHsI KOHLEHTPALUU pacTBOPOB: MaccoBas J0Js BEIECTBA B pacTBOpE,
MOJIApHasi ~KOHUEHTpauus. HachlieHHBIE W HEHACBILEHHBIE PAacTBOPBL, PacTBOPHUMOCTb.
Kpucramnoruaparst.

Knaccuukanuss M HOMEHKIATypa HEOPraHWYEeCKMX BELIeCTB. 1pHUBHAJbHbIE Ha3BaHMS
OTJZIEJIbHBIX NPEJCTaBUTEIECH HEOPIraHMYECKUX BEIIECTB.

Knaccuukanus XMMHUYECKMX peaklUil B HEOPraHWYECKOH M OpraHMYecKOoW XMMHUH. 3aKOH
COXpAHEHUsT MAacChl BEIIECTB; 3aKOH COXPAHEHMsS W MPEBPALIEHUS HSHEPIUM NIPU XUMHUYECKUX
peakiusx. TertoBsle 3 HeKTb XUMHUECKUX peakuuil. TepMOXUMHUECKUE YPAaBHEHHS.

CKkopocTh XMMHMUYECKOH peakuuu, e€ 3aBUCUMOCTh OT PAa3INYHbIX (QakTopoB. ['oMoreHHble u
rereporeHHsle peakiuu. Karanus u katannsaTopsl.

O6parumble 1 HEOOpaTUMBIE PEaKIMh. XUMHUYECKoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO
paBHOBecHs. DakTOphl, BIUAIOIIME HA IIOJIOXKECHUE XHMHMUYECKOIO pPABHOBECHs: TEMIIEpATypa,
JTaBJICHUE U KOHIIEHTPAIlMU BEIIECTB, y4acTBYOIMMX B peakuuu. [Ipunuun Jle [llarenbe.

Onexrponautuyeckas nuccoruanusi. CuiabHble U cinadble 31eKTpoauThl. CTeneHb AUCCOLHUAIIH.
Cpena BOJHBIX PAcCTBOPOB: KUCJIOTHAs, HEWTpaibHas, wienodHas. Bomopoausiii mokaszatens (pH)
pactBopa. ['uaponus coneit. Peakuuu noHHOro ooOmMeHa.

OKHCIINTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuu. (CreneHbp  OKHUCIEHHA. OKHUCIUTENb W
BOCCTaHOBUTENb. [Iponeccel OKHCIEHHs W BOCCTAHOBJICHMs. BakHEWIIME OKUCIUTENU U
BOCCTaHOBUTEIH. MeTO/1 3JIeKTPOHHOT0 OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BELIECTB.



OKCIEpUMEHTAJIBHBIE METO/Ibl U3YUYEHHUS BELIECTB U UX MPEBPAILCHUN: Pa3I0XKEHUE IEPOKCUAA
BOJIOPOJA B MPUCYTCTBUU KaTaIU3aTOPA, MOJAEIN KPUCTAIUIMYECKUX PEIIETOK, IPOBEICHUE PEAKIUN
MOHHOTO OOMEHa, ONpeAeTeHUe CPeAbl PaCTBOPOB C MOMOIIBI0 MHAWKATOPOB, W3YUEHHUE BIUSHUS
pa3anyYHbIX (DaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH U MOJIOKEHNE XUMHUECKOTO paBHOBECHSI.

Heoprannueckasi xumusi.

[lonoxenne HemerasmioB B llepuogumueckoit  cucreMe  XMMHYECKHMX  DJIEMEHTOB
JI.1. MenneneeBa U OCOOCHHOCTH CTPOCHHUS HMX aroMoB. (DU3WYECKHE CBOHCTBA HEMETAJUIOB.
AnioTponus HeMeTauioB (Ha MpuUMepe KUCIopoa, cepsl, hocdopa u yriepoaa).

Bonopon. Ilomydenue, ¢usmdeckne ¥ XHUMHUYECKHE CBOWCTBA: pEaKIUU C METAUIAMU H
HEMETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TONIMBHBIE JIEMEHTHI.

l'anorensl. HaxoxaeHue B MpHUpoJe, CHOCOOBI TOMy4eHUs, (PU3MUECKHE U XUMHUYECKHUE
cBoicTBa. l'amoreHoBojopoabl. BaxHelmme KUCIOPOACOAEpKAILUE COCAMHEHUS TaOT€HOB.
JIaGopaTopHble ¥ TPOMBIIIJICHHBIE CIIOCOOBI MOJIy4YeHHUs rajJoreHoB. [IprMeHeHrne rajioreHoB U ux
COCTUHEHUH.

Kucnopon, o30H. JlabopaTopHble U HPOMBILUIEHHBIE CIIOCOOBI IOJYYEHHsI KHUCIOPOAA.
®u3nyuecKrue 1 XMMUUYECKHE CBOMCTBA U IPUMEHEHUE KUCI0poaa U 030HA. OKCUABI U IEPOKCUIBL.

Cepa. HaxoxneHue B MpHpOJIE, CIIOCOOBI TONydeHUs, (PU3NUeCKre U XMMHYECKHE CBOWMCTBA.
CepoBonopon, cynbhunasl. Oxcua cepei(IV), okcun cepsi(VI). Cepuucras u cepHasi KUCIOTHI U UX
coin. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHI. [IpuMeHeHne ceprl u e€ COeTMHEHUH.

A3zot. Haxoxzaenue B mpupoze, crocoObl MoydeHus, PU3NYecKue U XUMUYECKHE CBOICTBA.
Ammuak, HUTpuAbl. Okcuabl a3oTa. A30THCTasi M a30THAsE KUCIOTHI U uX coiu. OcoOEHHOCTH
CBOMCTB a30THOM KUCIOTHI. [[ppuMeHeHe a30Ta U ero coeIMHEeHUN. A30THbBIE YIOOPEHHUS.

dochop. Haxoxaenne B mpupoie, CriocoObl MoTydeHusl, (U3NIeCKHE U XUMHYECKUE CBOMCTBA.
®ochuns u pochun. Oxcunsl pocdopa, docdopuas kucinora u e€ conu. [Ipumenenue dpocdopa u
ero coenuHennii. DocdopHbie ynoOpeHus.

VYrnepos, HaXoXAeHHEe B MpUpoe. AJoTpornHbie Moaudukanun. OuU3ndyeckrue 1 XUMUYECKHEe
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepogaom. Okcup yriepoaa(ll), okcun yrinepona(lV),
yrojibHas KHUCIIOTa U €€ cold. AKTHUBUPOBAHHBIA yroisb, ajcopouus. Oymiepens:, rpadew,
yriaepoaHble HaHOTPYOkH. IIpuMeHeHue MpoCThIX BELIECTB, OOPAa30BaHHBIX YIJIEPOJOM, M €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mnpupoje, cHocoObl MOJIydeHHs, (U3HUECKHE U XUMHYECKHE
cBoiictBa. Okcup kpemMHusA(IV), kpemHueBas KuCIIOTa, CHIMKaThl. [IpuMeHeHHME KpPEeMHHUS M €ro
coenuHeHunil. CTeKI1o, ero Moyiy4eHue, BUAbl CTEKIIA.

[Tonoxenune meramioB B Ilepuoanueckoil cucreMe XUMHUYECKUX 31eMEHTOB. OcoOEHHOCTH
CTPOEHHS DJIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme (u3nueckue CBONCTBA METAJIIOB.
ITpumeHeHne MeTaioB B ObITY U TexHHKe. CIIJIaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN Psii HanpspDKeHUH MeTayuioB. OO0mme crmocoObl MONYYeHHS METAJUIOB:
TUIPOMETAUIYPrusi, MUPOMETAIUIYPIHUs, 3JIEKTpoMeTalnyprus. IloHATHE O KOppO3MM METaJuIoB.
CriocoOpl 3a1IUThl OT KOPPO3HUH.

OOmast xapakrtepuctuka MetauioB [A-rpynmel Ileproguueckoil CHUCTEMBI XUMHYECKUX
aneMmeHToB. Hatpuii u kamuil: monydeHue, QU3MYECKMe W XUMHUYECKHE CBOMCTBA, MpHUMEHEHHE
IIPOCTBIX BEIIECTB U UX COEINHEHUN.

Ob6mas xapakrepuctuka MeTtamwioB [IA-rpynmer [lepuogudeckoil CHUCTEMBI XUMHUYECKHX
9JIEMEHTOB. Maruuii u KaylpLuil: monydeHue, Gu3nyeckrue U XUMUYECKHEe CBOWCTBA, NMPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coelrHeHni. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMMHUHR: TONy4YeHue, (U3MUecKue M XHUMHUYECKHE CBOMCTBA, NPUMEHEHHE IPOCTOrOo
BEIIECTBA M €ro CoenuHEeHWil. AMQOTepHBIE CBOMCTBA OKCHAA W THAPOKCHAA AIIOMUHUA,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS.

OObmas xapakTepucTuka MeTamioB nobouyHsix noarpynn (b-rpynm) Ilepuoanueckoil cucremsl
XUMHUYECKHUX 3JIEMEHTOB.

Ou3nYecKue W XUMHUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUAbI U THAPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U AUXPOMATHI, WX OKHUCIUTEIbHBIE CBONCTBA.
[Tonyyenue u npuMeHEHUE Xpoma.




@uU3NYECKUE U XMMUYECKHE CBOMCTBA MapraHla U €ro COeAMHEHUN. BaxxHenme coeTnHeHus
mapranna(ll), wmapranna(IV), wmapranma(VI) wu wmapranna(VII). Ilepmanranat xamusi, ero
OKHCIIUTENIbHBIE CBOMCTBA.

®u3nueckue U XMMUYECKHE CBOMCTBA Xeje3a U ero coequHeHuud. OKCUIbl, TUAPOKCUABI U
conu xene3a(ll) u xeneza(lll). [Tonyuenue u npuMeHeHUe xKeje3a U €ro CIjIaBoB.

dusnueckue U XMUMHUYECKHE CBOWCTBA Meau M e€ coeauHeHui. [lonyueHune u nmpumeHeHue
MeIU U €€ COCIUHEHUN.

Huuk: monydenue, pu3ndyeckue U XUMHUYECKHUE CBOiicTBa. AMQOTEpHbIE CBONCTBA OKCHUIA U
TUAPOKCH/IA LIMHKA, TUPOKCOKOMIUIEKCHI IIMHKA. [[prMeHeHne 1uHKa U €ro COeAMHEHUH.

DKCIepUMEHTAIbHBIC METOJIbl M3YYEHHsI BEIIECTB M WX MPEBpallleHUH: u3ydyeHue oOpasIoB
HEMETAIJIOB, TOpeHue cepbl, (ocdopa, kemeza, MarHus B KHCIOPOJE, H3YYCHHUE KOJIICKIIUU
«Metamabpl M CIUIaBbl», B3aMMOJIECHCTBHE WICJIOYHBIX M IIEJIOYHO3EMENIbHBIX METAJUIOB C BOJOM
(BO3MOHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), B3aMMOJICUCTBUE LIMHKA W JKelie3a C pacTBOpaMu
KHCJIOT U IIEJOYEeH, KAaueCTBEHHbIC PEAaKIMM HAa HEOPraHWYeCKHE AHMOHBI, KaTHOH BOAOPOAA U
KaTHOHBl METAJUIOB, B3aUMOJICHCTBUE THUIPOKCHAOB AIIOMUHHUSA M IIMHKA C pacTBOpaMU KHUCIOT U
LIEJI0YEH, pPelIeHHe 3KCIEePUMEHTaIbHBIX 3a1a4d 1o TeMaMm «l anorensl», «Cepa u €€ COeIUHEHUS,
«A30oT u dochop M uX coeauHEHHs», «MeTaUIBl TJIABHBIX MOATPYNI», «MeTamisl MoO0YHBIX
MOATPYIII.

XuMUA U )KU3Hb.

Ponp xuMuum B oOecrieueHUM YCTOMYMBOIO pa3BUTHs yesoBedyecTBa. [loHSATHE O Hay4HBIX
MEeTOAaxX TO3HAHUS M METOJOJOTHH HAYYHOrO HuccieaoBaHus. HaydHble NMPUHIMITBI OpTaHHU3alUU
XUMHUYECKOTO MPOU3BOJCTBA. [IpOMBINUIEHHBIE CHOCOOBI MONyYeHHUs BaKHEHIIMX BEIIeCTB (Ha
puMepe TMPOU3BOJCTBA aMMHaKa, CEPHOM KHCIOThI, MeTaHoJa). [IpOMBINUICHHBIE CIIOCOOBI
MOJIYYEHUs] METaVIOB M CIUIaBOB. XHMHUYECKOE 3arpsA3HEHUE OKPYKAKIIEeW Cpeabl U €ro
nocyencTBus. Posib XxuMun B 00€CICUeHUH SHEPTeTHUECKOM 0€30MMacHOCTH.

Xumusi W 300poBbe uyenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuia HMCIOIB30BaHUS
JIEKApCTBEHHBIX IIpenaparoB. Posib XuMuu B pa3BUTUU METUIIUHBI.

XUMUsl MU OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe N00aBKU. Ponmb xumum B obOecriedeHHH
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mapdromepHble cpeactBa. beitoBas xumwus. [IpaBuna 6e3omacHOro
WCIIOIB30BaHUSI TPETIapaToB OBITOBOM XHMHH B TIOBCEIHEBHOM JKU3HHU.

XUMHUS B CTPOUTENLCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XuUMHS B CEJIBCKOM X03siiicTBe. OpraHnyeckre 1 MUHEPAIIbHbBIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKIJIO, Kepamuka. Marepuanbl s
3NeKTpOoHUKU. HanoTexHomorNu.

PacuérHpie 3a1ayn.

Pacuérbl: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
i 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEeaKIMU BEIIECTB, MacChl (00BbEMa, KOIMUYECTBA BEIIECTBA)
MPOJYKTOB PEAKIUM, €CIH OJHO W3 BEIIECTB HMMEET MpPUMECH, Macchl (00bEMa, KOJIWYECTBA
BEIIIECTBA) MPOJIYKTa peakiuu,
€CJIM OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C OMPEACIEHHON MacCOBOW J0JEH PaCTBOPEHHOTO
BEILIECTBA, MACCOBOM JIOMM M MOJISIPHOM KOHIIGHTPAallUM BEIIECTBA B PACTBOpE, AOJIU BBIXOJA
MPOIYKTa PEAKIMH OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMeTHBIX CBA3€H MpH U3ydeHUU oO0IIel M HeopraHnudyecko xumuu B 11
KJIACCe OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U
MOHSATUHN, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTecTBEHHO-HAYyYHBbIC TIOHSTHS: SBICHUE, HAYYHBIA (aKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJIN3, CUHTE3, Kiaccu(uKanus, IepuoIuIHOCTb, HAOI0IEHNE, H3MEPEHUE, IKCTIEPUMEHT, MOJIETb,
MOJEJIMPOBAHUE.

dusnka: Matepusi, MUKPOMHUP, MAaKPOMHUP, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIIHI,
PaMOaKTUBHOCTh, MOJIEKYJIa, JHEPTreTHUYECKH YpOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperarHoe




COCTOSIHHUE BCIICCTBA, HI[CaHBHBIﬁ ras, (bI/I?)I/I‘-IeCKI/Ie BCJIMYMHBI, CAUHHIBI U3MCPCHHUSA, CKOPOCTD,
JHEPIHsi, Macca.

Buomorusi:  kierka, opraHu3M, JKocHcTeMa, Ouocdepa, MeTabOIU3M, MaKpo- U
MHKPODJICMEHTBI, OCJIKH, JKUPBI, YIJICBOIbI, HYKICHHOBBIC KHCIOTHI, (EPMEHTBI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MIOTOK SHEPTHU B IKOCHCTEMAX.

['eorpacdusi: MUHEpaIIBI, FOPHBIC TOPOJIBI, TOJIE3HBIC HCKONAEMBIE, TOIUTUBO, PECYPCHL.

TexHomorusA: XUMHUYECKAs MNPOMBINIJICHHOCTb, MCTAJUIYPTHA, CTPOUTCIBHBIC MATCpUalbl,
CEIbCKOXO3SICTBEHHOE  MPOM3BOJCTBO,  IHUILNEBAas  IPOMBINUICHHOCTh,  (hapMaleBTHYCCKas
MPOMBIIIJICHHOCTDB, IMPOU3BOACTBO KOCMCTHYCCKUX IIPCIIApaTOB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepHajIoB, YJICKTPOHHAS POMBIIIICHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOIT'PAMMBI 110 XM HA
YIJIYBJIEHHOM YPOBHE CPE/IJHEI'O OBIIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATbHI

B cooTrBercTBHHM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYpPEC JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHUS IpeameTa «XHMHs Ha YPOBHE CPEIHEro oO0Iiero oOpa3oBaHUs BbIIEICHBI
CJICTYIOIINE COCTABJISIFOIINE: OCO3HAHNE O0YJYAOIIUMHUCS POCCHICKON TPaKIaHCKON UICHTHYHOCTH;
TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH M CAMOOIPEACIICHUIO; HAJIM4YUe MOTHBALUU K
00y4YeHHI0; TOTOBHOCTh U CIIOCOOHOCTH O0YYaIONINXCS PYKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE
MpaBUjaMd M HOPMaMu [OBEICHMS; HAJIMYUE [PABOCO3HAHUS, HKOJOTHYECKON KYJIbTYpBHI;
CHOCO6HOCTI> CTaBUTb LCJIU U CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIM4HOCTHBIE pE3YyJbTaThl OCBOEHHUS IMpeaMera «XHUMHs» OTpaxaroT CHOPMUPOBAHHOCTD
OMbITa MO3HABATEJIbHOW W MPAKTHYECKOW AESITEIbHOCTH OOY4YaroIIMXCsl B MpOIEcce pealln3aluu
00pa3oBaTeNbHON e TEIbHOCTH.

JIM4HOCTHBIE pE3YyJIbTaThl OCBOEHHUS IMpenMera «XHUMHs» OTpa)xaroT CHOPMUPOBAHHOCTD
OTbITa TMO3HABATENFHOM W TMPAKTHYECKOW AESITENTbHOCTH OOYYAIOIIMXCS B TPOIECCE peald3aliu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UHCJIE B YaCTH:

1) rpakaIaHCcKOro BOCIIUTAHUS .

OCO3HaHHs OOYYAIOIMMHUCSA CBOMX KOHCTUTYLIMOHHBIX MpaB U OOSI3aHHOCTEH, YBaXXEHHUS K
3aKOHY U IIPaBOIOPAIKY;

ONpeaACTaBJICHUA O COHNUMAJIBHBIX HOpMax HW IpaBUIaX MECEKIMYHOCTHBIX OTHOIIEHHUHA B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOW NEATENbHOCTH NPU CO3JaHUM Y4YEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U MO3HABATENbHBIX 33/1a4, BHITOTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHHUMATh MOTHBBI, HAMEPEHMUSI, JIOTUKY U apTryMEHThI IPYruX Mpu
aHaJlM3e pa3INYHbIX BUJOB YU€OHOU NeSTEIbHOCTH,

2) MAaTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOUIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEYECTBEHHON XUMUU;

YBaAXXCHUA K MIPOLECCY TBOPUCCTBA B obmacTu TCOPHUH U MPAKTUYCCKOI'O MPUITOXKCHUA XUMUH,
OCO3HaHHUs TOTO, YTO JaHHBIE HAYKH €CTh Pe3yNbTaT UIUTEIbHBIX HAOIIOJIEHUH, KPOMOTIUBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITOCTOAHHOI'O TPpyda y‘IéHI)IX " IIPaKTUKOB,

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B TIOJYYSHUH U MOCIEAYIOIIEM aHalln3e HH(HOPMAIIUHU O
MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO ITIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CHUTyallMHU, CBA3aHHBIC C XHMMHUUYCCKHMHU SBJICHUAMU, U IIPUHHUMATbH
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLIEHMBAaThb CBOE IMIOBEJECHHWE M TIOCTYIIKM CBOMX TOBapHIUEd C MO3ULHN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U C Y4ETOM OCO3HAHUS IIOCIIEICTBUM ITOCTYIIKOB;



4) popMupOBaHUS KYJILTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTeH 3J0poBOro u 0Oe3omacHOro oOpas3a >KM3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOroieHust mpaBuil 0€30IacHOro 0OpallleHus ¢ BEellecTBaMU B ObITY, IIOBCETHEBHOM KU3HU, B
TPYAOBOM ESITENBHOCTH;

MMOHUMAaHHUSI [ICHHOCTH MPaBUJI UHIUBUYaTbHOTO U KOJIJIEKTUBHOTO O€30MacHOr0 MOBEICHUS B
CUTYalHUsIX, YTPOKAIIUX 310POBBIO U )KU3HU JIOJEH;

OCO3HaHHUS TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICEHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIMTAHUS

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  Y4EOHO-MCCIEAOBATEIIbCKON  JIeATEeNbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YaCTHE B PEUIEHUM NPAKTHYECKUX 33Ja4 COLHAIBHOMN
HaIpPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);

HMHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO0 MPOodeccuil pa3IuyHoro poja, B TOM YHCJI€ Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBAOXKEHUS K TPYLY, JIIOJSAM TPYAA U PE3YIbTATAM TPYJIOBOM NEATEIIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUIYaIbHOW TpaeKkTOpuu oOpa3oBaHUs, Oymyliei
npodeccun U peanu3ani COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CHOCOOHOCTEH K XUMUU, HHTEPECOB U TOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

9KOJIOTHUYECKU 1e1ecOo00pa3HOro OTHOIIEHUS K MPHUPOAE KaK HCTOYHHUKY CYIIECTBOBaHUS
’KM3HHU Ha 3eMmIe;

MOHUMAaHUS TJI00aTBbHOTO XapakTepa JKOJIOTHYECKUX MPOOJIeM, BIHUSHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEbI;

OCO3HaHHUs HEOOXOAMMOCTH HCIIONb30BAHUS JOCTHKEHUN XUMHH JUIS PELICHUS BOIPOCOB
PaLMOHAIBHOTO MPUPOAOIIOIb30BaAHHUS;

AKTUBHOTO HENPUATHUS EUCTBUI, TPUHOCSIINX BPE] OKPYKAIOIIEH MPUPOIHOM cpene, yMEHUs
MIPOTHO3UPOBATH HEOJIATOMPUSATHBIE IKOJIOTHYECKUE TMOCIECACTBUS MPEANPUHUMAEMBIX JIEHCTBUN U
MpeAOTBpALIATh UX;

HAJIMYUSL  PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpbl, OIBITa
NESATEIbHOCTH  3KOJIOTMUECKOW  HANpaBJIEHHOCTH, YMEHUsS  pPYKOBOJACTBOBATbCS HUMHU B
MO3HABATEIbHOW, KOMMYHUKATUBHON W COLIMAIBHOW TPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMoPoOuu;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PEHHS, COOTBETCTBYIOLLETO COBPEMEHHOMY VYPOBHIO  Da3BUTHUS HAyKud U
0O0I111eCTBEHHON MPAKTUKH;

MOHUMAHUS CIeUM(UKH XUMUM Kak HayKd, OCO3HaHUs e€ ponu B (HOPMHUPOBAHHUH
palMOHAIBFHOTO HAYYHOTO MBIIIIEHUS, CO3/JaHHH IIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaIoIeM
MHUpE KaK O €UHCTBE MPUPOIbI U YEIOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU
po0JIeM CoOXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUH [UIsl COBPEMEHHOH ILMBHIM3AlMU: B €€
TYMaHUCTHYECKON HaIIPaBJI€HHOCTH M BaXXHOW pOJM B CO3JIaHUM HOBOWM 0a3bl MaTepHaIbHOU
KYJIbTYPbl, B PEIICHUU TI00aTbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS UYEIOBEUYECTBA — CHIPHEBOU,
SHEPTEeTUYECKON, MUIIEBON U YKOJIOTUUECKOW 0€30MMacCHOCTH, B PA3BUTUU MEIUIIMHBI, 00eCTIeueHUN
YCIOBUH YCHENIHOTO TPYAA U IKOJIOTHYECKU KOMGPOPTHOM KU3HU KaXKIO0T0 UieHa 00IIeCTBa;

€CTECTBEHHO-HAYyYHOM  TpaMOTHOCTH: TOHHMaHUA  CYIIHOCTH  METOAOB  IMO3HAHMS,
UCIONIb3YEMBIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJNB30BAaTh MOTy4aeMmble 3HAHUS JUIS
aHann3a U OOBSICHEHHUS SBIICHUM OKPYXKAIOIIETO MHUPA U MPOUCXOAIINX B HEM W3MEHEHUN, YMEHHS
JieNnaTh 0OOCHOBAaHHBIC 3aKIIOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIONIMXCS JAHHBIX C LEIBI0
MOJYYEeHUS JOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOIB30BAaTh XUMUYECKUE 3HAHUS IS pEIICHUs MpodsieM B
peanbHBIX KU3HEHHBIX CUTYAIIHSIX;



MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIBCKON AESTENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEMpEephIBHOMY OOpa30oBaHHI0 W CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBUH C KU3ZHEHHBIMH MTOTPEOHOCTIAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMuHbIX chepax npodecCHOoHaTbHON AeSITETbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHUS NPOrPaMMBbl 10 XUMHUH Ha YPOBHE CPEIHEro OOLIEro
0o0pa3oBaHMs BKIIOYAIOT:

3HauMMble I (OPMHUPOBAHHUA MHPOBO33PEHMS OOYYAIOLIMXCA  MEXIUCHUILIMHAPHbIC
(MexnpeaMeTHbIC) O0IeHAYYHbIE MOHATHS, OTPAXKAIOILINE IIEJIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
cneun(uKy METOJOB IIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprus, ABJICHHE, MPOIECC, CUCTEMA, HAyYHbIH (DaKT, IPUHIHIL, TUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOopHsl, UCClIeIOBaHKE, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IpYTHe);

YHHUBEpCaJIbHbIE yueOHbIe JecTBUS (mo3HaBaTeIbHBIE, KOMMYHUKaTHBHBIE,
peryiasTUBHbIE), oOecreunBaromue GopMUpoBaHue (YHKIHOHAIBHON I'PAaMOTHOCTH U COLMAIBHOM
KOMITIETEHIIMHN 00yJaromuxcs;

CIOCOOHOCTh o0yyarommuxcs UCIIO0JIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECCKHE 3HAHUS 1 YHHUBEPCAbHBIC yUeOHbIEC IEMCTBUS B TO3HABATEIILHON M COIIMATIBHOM
IIPAKTHUKE.

MeramnpeaMeTHble  pe3ylbTaThl  OTPAXKAIOT — OBJIAJCHHE YHHBEPCAIBHBIMUA  YYCOHBIMH
[103HABaTEIbHBIMU, KOMMYHUKATUBHBIMU U PETyJIATUBHBIMU JIEHCTBUSMHU.

Ilo3naBaTe/ibHBIE YHHBePCcAJbHbIE YUeOHbIE HelCTBHS

1) 6a3oBble JIOrUYecKHeE AeiiCTBUS:

CaMoOCTOSITENIbHO  (OPMYITUPOBATh U  aKTyalM3UpOBaTh MpoOiieMy, paccMaTpuBath €&
BCECTOPOHHE;

ONpeNeNsaTh UEIN JESITeNIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUM HX JOCTHIKEHMS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIHBHOCTU C TOCTABICHHBIMHU IIEJISIMH;

WCIONb30BaTh MPU OCBOEHWU 3HAHUM MPUEMBI JIOTMYECKOTO MBILUICHUS: BBIIEIATh
XapakTepHble TPHU3HAKM TOHATHUM W  yCTAHABIMBATh MX  B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE TOHATUS ISl OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCHU(UKAIIMHU BEIIECTB U XUMHUYECKUX PEaKIIHil;

yCTaHaBJIMBATh IPUUUHHO-CIIEACTBEHHBIE CBSA3M MEXI1Y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTDH JIOTHYECKUE PACCYKJEHUS (MHAYKTHBHBIC, JCIYKTUBHBIC, 10 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TPOTHBOPEYHS] B PACCMATPUBAEMBIX SIBICHHUAX, (POPMYIHpPOBATH BBIBOJABI H
3aKJTIOYEHUS;

MPUMEHITh B TMPOILIECCE IO3HAHUS HCIOJNb3yeMble B XHMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, TPEe0OPa30OBBIBATh MOJIEIBHBIC TPEICTABICHUS — XUMUYECKUNM 3HAaK (CUMBOJ) DJIEMEHTA,
xumuueckas Gpopmysa, ypaBHEHHE XUMUYECKOW PEaKIuu — MPU PEIICHUN YUYEeOHBIX TTO3HABATEIBHBIX
W TPAaKTHYECKUX 3a/a4d, TPUMEHSATh HAa3BaHHBIC MOJICIBHBIC TPEICTABICHUS ISl BBISIBICHUS
XapaKTEePHBIX TPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUil.

2) 6a30BbIe HCCJIeN0BATENbCKHE € CTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O [MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHII;

dbopmynupoBaTh 1AM W 33Jadyd  WUCCIEOBAHUsS, WCIOJIB30BaTh IIOCTABJICHHBIC U
CaMOCTOSITENTLHO C(HOPMYITUPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHUPOBaHHS TUITOTE3HI TTO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJIETh HABBIKAMHM CaMOCTOATENBHOTO IUIAHUPOBAHUSA U TPOBEIACHUS YYCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOIaTh 3a XOJOM TPOIECCa, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yibTar, ¢GOpMyIUpOBaTh OOOOMIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCJEAOBAHUS, COCTaBIATh OOOCHOBAHHBIM OTYET O TPOJCITAHHOU
pabore;



MPUOOPETATh OMBIT YICHHYECKON MCCIIeI0BATEIBCKONW M MTPOSKTHOM JeSTeIbHOCTH, TPOSBIISTH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1ad,
MIPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHUS.

3) pabora ¢ ungopmanmei:

OpPUEHTHPOBATLCS B PA3IMUYHBIX HUCTOYHHKAX MHQOpMAIMK (HAYIHO-TIOMYJISIpHAS JIMTEPATypa
XUMHAYECKOTO  COJICP)KaHUs, CHpaBOYHBIC TOCOOMs, pecypchl HTepHeTa), aHAIU3UPOBATH
MH(OPMAIIHIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTUIECKU OLIEHUBATH €€ JOCTOBEPHOCTD
Y HETIPOTUBOPEUUBOCTH;

¢dbopMyIHpOBaTh 3ampockl M TMPUMEHATh pPAa3JIMYHbIE METOJBl TpPH TIOMCKE U 0oTOOope
nHpOpMaIMY, HEOOXOJMMOH TSI BBITIOJIHEHHUS YI€OHBIX 33124 ONPEISIIEHHOTO THIIA;

MpPUOOpPETaTh OMBIT WCIONIH30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMpATh ONTUMAIBHYIO (GOpMy MpelacTaBicHHs WHOOpPMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BATh HAYYHBIHN S3BIK B KAYECTBE CPEICTBA MPU paboTe ¢ XUMUYECKOW MH(POpMAIUEH:
MPUMEHSTh MEXIpeAMETHbIC ((PU3UYEeCKUEe W MaTEeMAaTHYeCKHE) 3HAKHU W CHUMBOJIBI, (OPMYJIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIO0JIh30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJISIIHOCTH.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

3aJaBaTh BONIPOCHI 1O CYIIECTBY OOCYKIaeMOil TeMbl B XOJ€ IUAJIOTa W/WIN JHUCKYCCHUH,
BbICKa3blBaTh  UJAEHU, (HOPMYIMPOBATb CBOM  IPEIJIOKEHUS  OTHOCUTEIBHO  BBINOJIHEHHS
MPEJI0KEHHOM 33/1a4u;

BBICTYNIaTh C Mpe3eHTalueil pe3yabTaTOB I03HABATENIBHOW JEATENbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIIIOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKON paboOThl MO HCCIEIOBAaHMIO CBOICTB M3y4aeMbIX BEILIECTB, pealu3aluu y4eOHOro
MpoekTa, W (OPMYJIUPOBATH BBIBOJABI IO pPE3yJIbTaTaM MPOBEIEHHBIX WCCICIOBAHUNA ITYTEM
COIJIACOBAHUS MO3ULUH B X0/ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

CaMOCTOSITEJIbHO TUIAHUPOBAaTh U OCYLIECTBJISITH CBOIO IO3HABATENIbHYIO JESTENbHOCTD,
ompenensas e€ LeIM W 337ayd, KOHTPOJIUPOBaTb U IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeajaraéMblii aJrOPUTM JAEWCTBUN TpPU BBHINOJIHEHUMM YYEOHBIX W MCCIEIOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosiee >PPEKTUBHBIN CIOCOO0 MX peleHHs C y4ETOM IMOIY4YEHHUS HOBBIX 3HAHUU O
BELIECTBaX U XUMHUUYECKUX PEaKIIUAX;

OCYILIECTBIATh CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHBbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI MO0 XUMHUU Ha YIIIYOJIEHHOM YpOBHE Ha
YpOBHE cpeaHero oOmiero o0pa3oBaHUsS BKIIOYAIOT CHIENUPUYECKUE I8 ydeOHOTO TpenMera
«XUMHS» HaydHble 3HAHUS, YMEHHUS M CHOCOOBI JEHCTBHII 1O OCBOEHHUIO, WHTEPIPETAIUU U
HpeO6p330BaHI/IIO 3HaHI/II>'I, BUJbI ACATCIBHOCTH IIO IMOJIYYCHHIO HOBOI'O 3HaHUA W NPUMCHCHHIO
3HAHUW B PA3NTUYHBIX YUEOHBIX CUTYAIUAX, a TAKXKE B peaTbHBIX )KMU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX
¢ xumuei. B nmporpamMme 1o XuMuHr IpeIMETHBIC PE3YJIbTAaThl MPCACTABICHBI 11O rogaM U3Yy4YCHUS.

11 KJIACC

[IpenMeTHBI€ pe3ynbTaThl OCBOEHUA Kypca «O011as 1 HeopraHudeckasi XuMHUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O MaTepHAIbHOM E€IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U
[M03HABAEMOCTH SIBJICHUN NMPUPOBI, O MECTE M 3HAYCHUH XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U €€
posH B 0OecrieueHu YCTOWYMBOIO Pa3BUTHS, B PEIICHUH MPOOJIEM HKOJIOTHUECKOM, YHEPTeTHUECKOM
U TNUIIEBOM 0€30MacHOCTH, B PAa3BUTUM MEIUIMHBL, CO3JaHMM HOBBIX MAaTEpHUaoB, HOBBIX



HCTOYHHUKOB HSHEPrud, B O0OECHEYCHHM pPaIlMOHAIBHOIO MPHUPOJOIOIB30BaHUSA, B (POPMUPOBAHUH
MHUPOBO33PEHHUS U 00IIEH KyIbTyphl UEIOBEKa, a TAKXKE HKOJIOTMYECKH 0O0CHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON CpeE;

BJIAJICHUE CUCTEMON XUMHUUYECKUX 3HAHUU, KOTOpask BKIIOYAET: OCHOBOIOJIAratOIUe MOHATHS —
XMMHUYECKHIA 3JIEMEHT, aToOM, SJpO aroMa, M30TOIbI, DJIEKTPOHHAs 00oJiouka aroma, s-, p-, d-
aTOMHble OpOWTaIM, OCHOBHOE U BO30YXAEHHOE COCTOSIHMS aTroMa, THOpHUIu3alvs aTOMHBIX
opOuTanei, HOH, MOJEKyJa, BAICHTHOCTb, JJIEKTPOOTPHIATEIBHOCTh, CTEHEHb OKHCICHHS,
XUMHYECKas CBs3b (KOBAJEHTHAsl, HWOHHAs, MeETAJUIMYecKas, BOJOPOJHAsS), KpUCTALIMYECKas
pelmérka, XMMHUYECKas pEeaklMs, pacTBOP, 3JIEKTPOJUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHUYECKAS
JUCCOIMANMsl, CTENEHb JMCCOLUMALMM, BOJOPOJHBIN ITOKa3aTellb, OKUCIHUTENb, BOCCTAHOBHUTEIIb,
TETIOBOM A(PPEKT XUMHUUECKON PEaKIMU, CKOPOCTh XUMUYECKOH peakIiui, XUMHYECKOE PABHOBECHE;
TEOPUM W  3aKOHBI (TEOpUS  DIIEKTPOJIUTUYECKOW  JUCCOLMAIMH, IEePUOIUYECKUIl  3aKOH
J.1. MenneneeBa, 3aKOH COXpPaHEHHsI MAacChl BEIIECTB, 3aKOH COXPAaHECHHs U IPEBPALLEHUS YHEPTUU
IpU XUMHYECKHX pEaKIMsIX, 3aKOH IOCTOSHCTBAa COCTaBa BEUIECTB, 3aKOH JCHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHMH, MUPOBO33PEHUYECKUE 3HAHMSI, JIEKALIUE B OCHOBE
MMOHUMAaHHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHU; COBPEMEHHBIE MPEACTABICHUS O
CTPOCHMM BEIIECTBA HA AaTOMHOM, MOHHO-MOJIEKYJISIPHOM U HaJMOJIEKYJSIPHOM YpPOBHSX;
MpeACTaBICHUS 0 MEXaHu3Max XUMHUYECKHX peakuuid, TEPMOIMHAMUYECKUX
U KUHETHMYECKHUX 3aKOHOMEPHOCTSX HMX HIPOTEKaHUs, O XMMHUYECKOM PpPaBHOBECUH, pacTBOpax M
JTUCTIEPCHBIX cucTeMax; (DaKTOJIOTMYECKUE CBEIEHUS O CBOWCTBAxX, COCTaBe, IMOJYYCHUU W
0€30MaCHOM HCIIOJIb30BAaHUH BAKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY W IMPAKTHYECKOU
JeSTeIbHOCTH YeJIOBEKa, OOIINX HAYYHBIX MPUHIUIIAX XMMHYECKOTO MTPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUW: BBISBIATh XapaKTEPHbIC NMPHU3HAKU TOHSATHIA, yCTAaHABIUBATH X
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHITHS IIPU ONMUCAHUY HEOPTAHUYECKUX BEUIECTB U
UX IPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BaTh XUMUYECKYI) CHUMBOJIHMKY JJIsS COCTAaBJICHUS
(hopMyII BEIIECTB U ypaBHEHUH XUMHUYECKUX peakiuii, cuctemMarnieckyro HomeHknarypy (IUPAC) u
TPUBHAJIbHBIE HA3BaHUS OTJIEIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHS ONPEAEATh BAJIEHTHOCTh U CTENEHb OKHCIEHUS XUMHUYECKUX
9JIEMEHTOB B COEIMHEHMSX, BMJ XUMHUYECKOM CBsA3M (KOBaJEHTHAs, WOHHAas, MeTaJlJIMuecKasd,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

c(OPMHPOBAHHOCTh YMEHUS O0BICHATh 3aBUCHMOCTb CBOMCTB BEIIECTB OT BHJAa XUMHUYECKOM
CBSA3M U THUMNA KPUCTANIMYECKOW pEIETKH, OOMEHHBIH M JIOHOPHO-AKIENTOPHBIA MEXaHU3MbI
00pa3oBaHMs KOBAJIEHTHOMN CBS3H;

c(OpPMUPOBAHHOCTh YMEHUH: KJIACCU(PUIIMPOBATh: HEOPIraHUYECKUE BEIIECTBA 110 UX COCTaBY,
XMMHUYECKHE PEAaKIMU MO pa3IMYHBIM IMpU3HAKaM (YUCIYy U COCTaBy pEarupyrollux BeIEeCTB,
TEeIUIOBOMY d(M(EeKTy peaxkiuu, HW3MEHEHHUIO CTEMEeHEeW OKHUCICHHsS DSJIEMEHTOB, OOpaTUMOCTH,
y4acTHUIO KaTajau3aTopa M JpYyrue); CaMOCTOSTEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUM UL
KJIaCCU(UKALIUN U3Y4aeMbIX BEUIECTB U XUMHUYECKHUX PEAKIIHIA;

c(OPMHPOBAHHOCTH YMEHUS PACKPBIBATh CMBICT Nepuouueckoro 3akona /. . MenneneeBa u
J€MOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOLYI0, 00bSICHUTENbHYIO U IPOrHOCTUYECKYIO (DYHKIIMU;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTEpU30BaTh D3JIEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMHUYECKUX  JJIEMEHTOB  MepBoro—4erBéproro  mepuoaoB  Ilepuogmueckoit  cucTeMbl
JI.1. MenneneeBa, UCTIONb3Ysl MIOHATUS «IHEPTETUYECKUE YPOBHUY, «IHEPIETUUECKHUE MTOAYPOBHUY,
«s-, p-, d-aToMHBIC OpOUTAITNY, KOCHOBHOE M BO30Y)KJIEHHOE IHEPreTHUECKHE COCTOSHHS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWCTB XWMHYECKHUX D3JEMEHTOB M HMX COEJUHEHUH I10
nepuojgaMm u rpynmnam llepuoamyeckoir cucrembl [l. M. MeHneneeBa, BaJ€HTHbIE BO3MOKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh YMEHMI: XapaKTepru30BaTh (OMHUCHIBATh) OOILIME XUMHYECKHE CBOWMCTBA
BELIECTB PA3JIMYHBIX KJACCOB, IOATBEP)KIATh CYLIECTBOBAHUE TI'E€HETUYECKOW CBSI3U  MEXAY
HEOpPraHMYECKUMHU BEUIECTBAMH C TOMOIIbIO YPaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIHIA;

Cc(OPMHPOBAHHOCTh  YMEHHMSI PaCKpbIBaTh CYHIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmuii TOCPEJCTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATHUX PEAKIUN; Peakiuii HOHHOTO



oOMeHa IMyTEM COCTABIICHUS WX MOJHBIX M COKPAIIEHHBIX MOHHBIX YpaBHEHUH; peaKkIii THIPOIIN3a;
peakuuii KoMIuiekcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB LIMHKA U aIFOMUHHS);

c(OPMHPOBAHHOCTH YMEHHS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHU XUMHUECKUX PEaKIUi C
Y4E€TOM MX SHEPreTUUYECKUX XapaKTEPUCTUK, XapaKTep U3MEHEHUSI CKOPOCTH XUMHUYECKOU peaKkIuu B
3aBHCHUMOCTH OT Pa3JIMYHBIX (DAKTOPOB, a TAKXKE XapaKTep CMEIICHUSI XMMUYECKOTO PABHOBECHS 101
BIIMSIHHEM BHENTHUX Bo3jaecTBui (mpunnun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUS XaPaKTEPU30BaTh XUMHUECKUE pEAKLUH, JIe)KAIIMEe B OCHOBE
MIPOMBIIIJICHHOTO TOJy4YEHUSI CEpHOM KHUCIOTHI, aMMHUaKa, OOIIHe HAayYHbIe MPUHIUIIBI XUMUYECKUX
MIPOU3BOJICTB; LIEIeCO00Pa3HOCTh MPUMEHEHHS HEOPTaHWYECKUX BEIIECTB B IMPOMBIIUICHHOCTH U B
OBITY C TOYKU 3pEHUSI COOTHOLICHHSI PUCK-TIOJIB3a;

c(hOPMHUPOBAHHOCTH BJIAJICHUSI CHUCTEMOW 3HAHHWA O METOJaX HAyYHOTO TO3HAHWS SBJICHHIA
MPUPOABI — HAOMIOACHHUE, U3MEPEHHE, MOJACIUPOBAHUE, IKCIEPUMEHT (peajbHbI U MBICICHHBI),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHUsS IPUMEHSTH 3TU 3HAHMSI IPU SKCIIEPUMEHTAIBHOM
HCCIIETOBAaHUH BEIIECTB M JJI1 OOBSICHEHHUS XUMHUYECKHUX SIBICHUN, MMEIOLIUX MECTO B MPUPOJE,
MIPaKTUYECKON AESITEIbHOCTH YEJIOBEKA U B IIOBCEHEBHON KU3HU;

c(OpPMUPOBAHHOCTh YMEHHS BBIABIATH B3aUMOCBSI3b XMUMHUYECKUX 3HAHUNA C TMOHATHAMH U
MIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB i1 00J€€ OCO3HAHHOI'O IMOHUMAaHUS
MaTepuaibHOIO €AMHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHHS MTPOBOJIUTH PACUYETHI: C HCIOJIH30BAHWEM IOHATUH «MaccoBas
JIOJISl BELIECTBA B PACTBOPE» U «MOJISIPHAsl KOHIICHTPAIU»; MAacChl BEllecTBa MM 00bEMa rasza mo
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WIM O00bEMY OJHOIO U3 YYaCTBYIOLIMX B PEAKIHUU
BEIIECTB; TEIJIOBOrO 3 deKTa peakinu; 3HaAUYCHUS BOJOPOJHOTO MOKAa3aTelsi pacTBOPOB KUCIOT H
1IeJI0ouel ¢ U3BECTHOM CTENEHbIO AUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa
peaKkLuu, eciii OAHO U3 UCXOJHBIX BEIIECTB IaHO B BUJIE pacTBOPA C ONpPEAeIEHHON MacCOBOM J0JIer
pacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE (MMEET MPUMECH); AOJIM BbIXO/AA MPOAYKTA PEaKLUU;
00BEMHBIX OTHOIIIEHHI I'a30B;

c(OPMHPOBAHHOCTh YMEHHW: CAMOCTOSITEJIbHO IIJIAHWPOBAaTh W TPOBOJUTH XHUMHYECKHI
HKCHEPUMEHT (IpOBEIEHUE peakiii MOHHOro OOMeHa, MOJTBEp)KJIEHHE KauyeCTBEHHOIO0 COCTaBa
HEOpPraHWYECKUX BEIIECTB, ONPEIENIEHUE CpPeIbl PacTBOPOB BELIECTB C MOMOIIbIO HHJUKATOPOB,
U3yuyeHHE BIMSAHUSA pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW peakIUH, pelieHue
SKCIIEPUMEHTANBHBIX 337ad mo TemMaMm «Metamnel» u «Hemertanne») ¢ coOn0eHHEM IpaBUIl
6e30macHOro oOpalleHHs C BEIeCTBAaMU M J1abOpaTOpHBIM 000pyAOBaHUEM, (GOPMYJIHPOBAThH LENb
UCCIIEIOBaHMs, MPEJCTABIATh B Pa3IMUHON (opMe pe3ylabTaThl dKCIIEPUMEHTA, aHAIU3UPOBATh U
OLICHHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUU: COONIIOAATh TMpaBWia TOJIb30BAHUA XUMHYECKON TOCYyAod U
nabopaTOpHBIM 000pyI0BaHKHEM, OOpaIlleHHs C BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUSMH IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB, 3KOJOTUYECKH 11€JI€CO00pPA3HOT0 MOBEICHUS B
OBITY M TPYZOBOM JIEATENBHOCTH B LIEISAX COXPAHEHHsI CBOETO 3/10pOBbs, OKPYKAIOLIEH MPUPOIHON
Cpelbl U JOCTHKEHUSI €€ yCTOMYNBOIO pa3BUTHSI, OCO3HABATh OIACHOCTh TOKCUYECKOTO JAEUCTBUS Ha
YKUBBIE OpraHU3Mbl OIIPEEIEHHBIX HEOPIraHUUECKUX BEIIECTB, IOHNMAs cMbIci nokaszarens [T1K;

c(hOPMHUPOBAHHOCTh YMEHHUN: OCYIIECTBJIATH IICJICHAMPABICHHBIH TOUCK XUMHUYECKON
uH(popMalUd B pPa3IMYHBIX HCTOYHHWKAX (HayyHas M YydeOHO-Hay4dHas IUTEparypa, CpelacTBa
MaccoBoi uHGpopMauuu, VHTepHET U Jpyrue), KpPUTUYECKHM aHAIU3UPOBATh XUMUYECKYIO
uHpopMaluio, mnepepadaTbiBaTh €€ W HUCMOJIb30BATh B COOTBETCTBUU C IOCTAaBJIEHHON y4eOHOM
3a/1a4en.






TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
No HaumeHnoBaHue pa3ienoB U TeM IPOTpaMMBbl KonmuectBo 4acos DnexTpoHHbIe (ITUPPOBBIC)
/I Bcero  KonrpoinsHbie [pakTudeckue 00pa3oBaTeNbHEIC PECYPCHI
paboThI paboThI
Paznen 1. Teopernueckue 0CHOBBI XUMHU
11 Crpoenue aroma. [lepnoanyeckuii 3akoH u [lepronnyeckas cucrema 9 bubmumoreka [IOK
XUMHUYeCKuX 3neMenToB . . Menneneena https://m.edsoo.ru/2dd57f24

1.2 Crpoenue BemecTBa. MHOr00Opasue BEIIECTB 13 1 bubmmoreka [IOK
https://m.edsoo.ru/2dd57f24

1.3 Xwumwuyeckue peakiuuu 23 1 3 bubmmoreka [IOK
https://m.edsoo.ru/2dd57f24

Hroro no pazneny 45

Paznen 2. Heoprannuyeckasi XumMusi

2.1 Hemeramisl 39 1 3 bubaroreka [JOK
https://m.edsoo.ru/2dd57f24

2.2 Meramisl 34 1 2 bubamnorexa [JOK
https://m.edsoo.ru/2dd57f24

Hrtoro mo pazaeny 73

Paznen 3. Xumus u )Ku3Hb

3.1 Meronbl MO3HAHUS B XUMUHU. XUMUS U KHU3Hb 18 bubnunorexa [JOK

https://m.edsoo.ru/2dd57f24
Hroro no pazneny 18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 8


https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IIJNTAHUPOBAHHUE

11 KUIACC
Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
/1 Bcero Konrpompnbie [Ipaktudeckue H3YICHHUA 00pa30BaTENIbHEIC PECYPCh
paboThI paboThl
1  Atom. CocTaB aTOMHBIX Si7Iep. XUMHYECKUHN DJIIEMEHT. 1 but6mmoreka [IOK
H3oTormb! https://m.edsoo.ru/59c112ee
2  CrpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE 1 bubnmnorexka HOK
qucia https://m.edsoo.ru/b4d9fffa
3 Kuaccudukanus XMuMUYECKHUX 3JI€EMEHTOB (s-, p-, d-, f- 1 bu6nunorexa [IOK
JIIEMEHTHI) https://m.edsoo.ru/61294af9
4  PacnpeneneHue 3JIEKTPOHOB MO aTOMHBIM OpOUTAIISIM 1 bubnuorexa [IOK
https://m.edsoo.ru/f5f750fe
5  DnexkTpoHHbIE KOHPUTYpAIIMH aTOMOB JIEMEHTOB B 1 bubnmnoreka [HOK
OCHOBHOM H BO30YX/IEHHOM COCTOSIHUH https://m.edso0.ru/8149e846
6  DeKTpoHHBbIC KOHPUTYPAIIMH HOHOB. 1 bubnuoteka [JOK
DNeKTpOOTPULIATEIBHOCTD https://m.edsoo.ru/a0764b24
7 Tlepuonnyeckuii 3akoH u Ilepuoauueckas cucrema 1 bubmuoreka [JOK
xuMmudeckux 3aementoB J1. M. MenpeseeBa, CBsI3b C https://m.edso0.ru/16957c01
COBPEMEHHOM TeopHel CTPOEHUSI aTOMOB
8  3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XUMUYECKUX 1 bubmuoreka [JOK
AJIEMEHTOB ¥ 00pa3yeMbIX UMH IIPOCTHIX U CIOMKHBIX https://m.edsoo.ru/f8468927
BEIIECTB 110 TpYyNIaM U Iepruoam
9  Cucremaruzanus 1 o6o6uienre 3nanuii mo reme «Ctpoenne 1 bubmuorexa [IOK
aToma https://m.edsoo.ru/8fad2942
10 Bwuabl XUMHYECKOW CBsI3U. MexaHH3MbI 00pa30BaHUs 1 but6mmoreka [IOK
KOBaJICHTHOM CBSI3U. https://m.edsoo.ru/5a8072af
11 BopnoponHas cBsi3b. MeXMOJIEKYIJISIPHBIE B3aUMOIEHCTBUS 1 bubmuoteka [IOK
https://m.edsoo.ru/5a8072af
12 BaneHTHOCTH M BaJ€HTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 1 bubanoreka LJOK

AJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX TEOMETPUUCCKUM
CTPOCHUEM

https://m.edsoo.ru/3d2ca093


https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093

Ne
n/a

13

14

15

16

17

18

19

20

21

22

23

24

25

Tema ypoka

[IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTAaB U
HOMEHKJIAaTypa

BemiecTBa MOJIEKYIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSL.
THNBI KPUCTAJUIMYECKUX PEIIETOK U CBOWCTBA BEILLECTB

[TonsTe o nucniepcHbIX cuctemax. IlpencraBnenue o
KOJUIOUJTHBIX PacTBOpax

HctrunHbIe pacTBOPHI: HACKIIIEHHBIE U HEHACHIILICHHBIE,
pactBopuMocTh. Kpuctamioruapatsl

CriocoObI BhIpayKEHUSI KOHIICHTPAIIUU PaCTBOPOB

Pemrennie 3amad ¢ UCIIOIb30BaHUEM TOHATHI ""MaccoBast HOJIS

nn

pacTBOp&HHOrO BemecTBa'", "MosipHasi KOHIIEHTparus'"
Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIECTB

Cucremaru3zanus u 00o0mieHue 3Hanuii mo teme "CtpoeHue
atoMa. [lepuonnueckuii 3akon u [lepuoanueckas cucrema
xumudeckux aemenToB /. 1. Mennaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemecTs"

KonrtponbHas padora Nel no remam "CtpoeHue atoma.
[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xumuyeckux snemenToB /. . Menaeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BemniecTs"”

AHanu3 pe3yabTaTOB KOHTPOJIBHOM paboThl Nel, koppekius
OIuO0K

Knaccudukanus XuMHUeCKUX peakilnii B HEOPTaHMUECKON U
OpraHN4YeCKON XUMHH.

3aKkoH COXPAaHCHUA MaCChl BEUICCTB; 3aKOH COXPAaHCHUS U
MMpEBpalICHUA SHCPIUHU ITPU XUMHUYCCKUX PCAKIHAX

TernnoBbie 3PPEKTH XUMUYECKUX PEAKIIHA.

KomnunuectBo yacoB

Bcero Konrtponbehbie [Ipaktuueckue H3YICHHA

paboThI

paboThl

[ara

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

but6mmoreka [IOK
https://m.edsoo.ru/8c66b12a

bubnunoreka LIOK
https://m.edsoo.ru/e167635b

bubnuorexa [IOK
https://m.edsoo.ru/da2c70e4

bubmnoreka IIOK
https://m.edsoo.ru/e9ccdd8d

bubmuorexa [IOK
https://m.edsoo.ru/328e653a

bubmnoreka IIOK
https://m.edsoo.ru/785e0ab4

bubmuorexa [IOK
https://m.edsoo.ru/bf9e108d

bubanoreka LIOK
https://m.edsoo.ru/8d2c6a3a

bubmmorexa [JOK
https://m.edsoo.ru/70a60aa4

bubmuoreka [{OK
https://m.edsoo.ru/6335cdd2

bubanoreka LJOK
https://m.edsoo.ru/6335cdd?2

bubnunoreka LIOK


https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2

n/a
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27

28
29

30

31

32

33

34

35

36

37

38

39

Tema ypoka

TepMmoxumuueckrue ypaBHEHUS

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX peaKHI/Iﬁ n
TCPMOXUMHUYCCKUM YPABHCHHUAM

CKopocTh XMMHUECKOH peakliny, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (pakTopoB. Katanus u kaTanu3aTopbl

I'omorennslie u T'CTCPOIrCHHBIC PCAKIIMKU

[TpakTuueckas pabora Ne 1 mo Teme "BriusiHue pa3aTudHbIX
($akTOpOB HA CKOPOCTh XUMHYECKOH peakiuu"”

OOpaTtumbie U HEOOPATUMBIC peakuu. XUMHIECKOe
paBHOBecue(1)

OO6paruMbie 1 HEOOpATUMBIEC PeaKIUU. XUMUIECKOEe
paBHOBecue(2)

[TpakTrueckas padota Ne 2 o teme "BnusHue pa3nuuHbIX
(hakTOpOB Ha MOJOKEHUE XUMUIECKOT'O paBHOBECHS"

3J'ICKTpOJ'II/ITI/I‘-IeCKa$I JAUCCoHranus. CunbHBIC U cl1a0bIe
OJICKTPOJINUTEI. CreneHb JUucconmruanun

Nonnoe npoussenenue Boasl. Cpena BOAHBIX pacTBOPOB.
Bonoponnslii nokaszarens (pH) pactBopa

I'mpponus coneit. Peakiuu, mpoTekaromume B pacTBOPax
AJIEKTPOJIUTOB

[TpakTrueckas padota Ne 3 mo Teme "XuUMHUUECKHE PEaKITUN
B PacTBOpAx JIEKTPOJIUTOB"

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknuu. Baxwueiine
OKHCIHUTEIN U BOCCTAHOBHUTCIIN

Mertoa 37eKTpOHHOTO (2JIEKTOHHO-MOHHOT0) Oananca

DJEeKTPOIU3 PacTBOPOB U paciuiaBoB BemiecTs(1)

KomnunuectBo yacoB

Bcero Konrtponbehbie [Ipaktuueckue H3YICHHA

paboThI

paboThl

[ara

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

https://m.edsoo.ru/d1db86da

but6mmoreka [IOK
https://m.edso0.ru/87b13954

bubnuorexa [IOK
https://m.edsoo.ru/1facaldl
bubmnoreka IIOK
https://m.edsoo.ru/30952f9b
bubmnoreka IIOK
https://m.edsoo.ru/30952f9b
bu6anoreka LIOK
https://m.edsoo.ru/3bf34el7
bu6nuorexa [IOK
https://m.edsoo.ru/5f766bdf
bu6anoreka LIOK
https://m.edso0.ru/3966ca89
bu6nunorexa [IOK
https://m.edsoo.ru/09d5a9bd
but6mmoreka [IOK
https://m.edsoo.ru/2e3daeb0
bubnunorexa LIOK
https://m.edso0.ru/56226060
bubanoreka [JOK
https://m.edsoo.ru/fb691387

bu6nunorexa LIOK
https://m.edsoo.ru/93fb97d2


https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
/1 Bcero Konrpomsnbie [Ipaktudeckue H3YICHHUA 00pa30BaTENIbHEIC PECYPCh
paboThI paboThl
40 DiexTposn3 pacTBOPOB M PACILIABOB BEIIECTB(2) 1 bubnuotexa [JOK
https://m.edso0.ru/93fb97d2
41 Pemenue 3a7a4 pa3anuHbiXx TUIOB (1) 1 bubmmoreka [JOK
https://m.edsoo.ru/5a859d16
42 Pemenue 3a1a4 pa3IMYHbIX TUIIOB (2) 1 bubnmnoreka [HOK
https://m.edsoo.ru/5afa265d
43 CucremaTtuzanus 1 0000IIeHUE 3HAHUH 110 TeMe 1 bu6mmoteka IIOK
"XuMUYeCcKue peakiuu” https://m.edsoo.ru/c161eb85
44  KontponbHas padota Ne2 o reme "XuMHUUecKue peakiuu" 1 1 bubnmnoreka [HOK
https://m.edsoo.ru/a8a0a930
45 Awnanu3 pe3ysnbTaToB KOHTPOJIbHOM paboThl Ne2, koppekuus 1
OIO0K
46 Tlonoxxenue HemetauioB B [lepuoanueckoit cucreme 1 bubmuoreka [JOK
xuMmudeckux 3aementoB J1. M. MenieneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aroMoB. du3nyeckure cBOMCTBa HEMETAIIJIOB
47 AmnoTpomnus HEMETaJIJIOB (Ha MpUMepe KUCIOpo/ia, CEpBl, 1 bubmuoreka [JOK
docdopa u yriaeposa) https://m.edsoo.ru/ef92c91c
48 Bopopox: mony4yeHue, GU3NIECKUE U XUMHUSCKHE CBOMCTBA. 1 bubnuoteka [JOK
I'unpust https://m.edsoo.ru/0aa8f613
49 TanoreHsl: HAXOXAECHUE B IPUPOJIE, CIOCOOBI MOTyYSHHUS, 1 bubmuoreka [JOK
bu3ruecKre 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/4e223795
50 TanoreHoBOAOPOBI. BaxkHeHIne KUCIOPOICOIepIKaIIHe 1 but6mmoreka [IOK
COEIUHEHNS TaJIOTEHOB https://m.edsoo.ru/6b3255e6
51 JlaGopaTopHble U MPOMBIIIIEHHBIE CIIOCOOBI OTYYESHHUS 1 bubmuoteka [IOK
rajoreHoB. [I[puMeHeHne raJloreHOB U UX COCIMHCHHN https://m.edsoo.ru/6971aca4
52 Pemrenue 3a1a49 pa3IHYHBIX THITOB 110 TeMe "["aioreHsr" 1
53 [IIpakruueckas pabora Ne 4. Penrenue skcriepruMeHTaIbHBIX 1 1 bu6muoreka [JOK
3amad 1o reme "["anmorensr" https://m.edsoo.ru/8b26fecd
54 Kucnopon: 1abopaTOpHbIC U MPOMBIIICHHBIE CITOCOOBI 1 bubnmoreka [JOK


https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

n/a

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Tema ypoka

NOJTy4eHHUs1, PU3NYECKUe U XUMHUYecKHe cBoicTBa. O30H.
IIpuMeHeHne Kucnopoa u 030Ha

Oxkcubl ¥ IEPOKCHUIBI

Pewienune 3aiay pa3nuyHbIX TUIIOB

Cepa: Hax0XJIEHUE B MPUPOJIE, CIOCOOBI MOTyUCHHUS,
¢bu3nyeckrue 1 XuMHUYEeCKHe CBOMNCTBA

CepoBonopo, cyabhuabl

Kucnopoaconep:xaime coeIMHEHNS CEPBI.

Oco0eHHOCTH CBOMCTB CEpHON KHCIOTHI

[TpakTuueckas padota Ne 5. Pemenue sxkcriepuMeHTaIbHBIX

3ana4 o reme "Cepa u e€ coequHeHus "

Pemenue 3amau paznnunsix TnoB no teMe "Cepa u eé
coennHeHnsa"

A3BOT: HaX0XKJIEHHE B MPUPOJIC, CITOCOOBI MOTyUEHUS,
¢bu3znuecKkrue 1 XUMHUYEeCKHe CBONCTBRA.

AMMUaK, HUTPUIBI

Kucnopoaconepxainiye coeAMHEHHS a30Ta.
Oco0EeHHOCTH CBOMCTB a30THOM KHUCIOTEI

[Ipumenenue a3oTa 1 €ro coequHEeHU. A30THbIE y100peHus

Pemrenue 3a1au pa3auyHbIX TUIOB 1O TeMe "A30T U ero

KomnunuectBo yacoB

Bcero Konrtponbehbie [Ipaktuueckue H3YICHHA

paboThI

paboThl

[ara

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

https://m.edsoo.ru/c8abc36a

bubnunoreka LIOK
https://m.edsoo.ru/5¢8816a0

bubnuoreka [{OK
https://m.edsoo.ru/2b6d8b4b

bubnunoreka LIOK
https://m.edsoo.ru/46afael6

bubmuoreka [{OK
https://m.edsoo0.ru/7c875999

bubnunoreka LIOK
https://m.edsoo.ru/8cfa2548

bubnmnorexa LIOK
https://m.edsoo.ru/8cfa2548

bubanoreka LIOK
https://m.edsoo.ru/0Oafb05e4

bu6anoreka IIOK
https://m.edsoo.ru/badd2255

bubnmnorexa LIOK
https://m.edsoo.ru/badd2255

but6mmoreka [IOK
https://m.edsoo.ru/e2965afe

bubmuoreka [{OK
https://m.edsoo.ru/e2965afe

bubanoreka LJOK
https://m.edsoo.ru/129f5059


https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059

n/a

69

70

71

72

73

74

75

76

77

78

79

80

81

Tema ypoka

coenuHeHus"

dochop: HaxOkKIEHHUE B IPUPOJIE, CIIOCOOBI MOTYUYCHHUS,
¢dusnueckne u xumuueckue coiictsa. @ochuast u pochun
Oxcunst hocdopa, pochopconepxamue kucaotel. Comun
(dhochopHOI KUCITOTHI

[Ipumenenue pochopa u ero coenuuennii. DochopHbie
ynoOpeHus

Pemenwue 3ana4 paznuaabix TUNOB 110 Teme "docdop u ero
coenuHeHus"

[TpakTuueckas pabota Ne 6. Pemienue skcepuMeHTaIbHBIX
3aja4 1o reme "A30t u pocdop u ux coeguHeHUs"
VYraepo: HaXOKACHUE B IPUPOJIE, ATUIOTPOITHBIC
Moaudukanum; GU3NIecKue 1 XUMHUIECKHe CBOICTBA,
MIPUMCHCHUE

Oxkcun yranepona(Il), oxcun yrinepona(IV), yronsHas
KHCJIOTa U €€ COIU

Pemienue 3a1a4 pa3inyHbIX THIIOB TO TeMe "' YTIEpOa U €ro
coeTuHEeHUs "

Kpemuuii: Haxox/1eHue B IpUPOJE, CIIOCOOBI MOTyYeHus,
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA

Oxcun kpemuausi(IV), kpeMHUEBasE KUCIOTA, CUITUKATHI

[IpuMeHeHne KpeMHUS U ero coeqnHeHn. CTeKI0, ero
IIOJIy4Y€HHUE, BUJIBI CTEKJIA

Pemenue 3agayd pa3nuuHbiX TUMOB 1O Teme "KpeMHul u ero
coequHeHns"

Cucremaru3zaiys ¥ 0000IIeHIe 3HAHUH 110 TeMe
"Hemeramnsr"(1)

KomnunuectBo yacoB

Bcero Konrtponbehbie [Ipaktuueckue H3YICHHA

paboThI

paboThl

[ara

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

but6mmoreka [IOK
https://m.edsoo.ru/9a6b43ec

bubnunorexa LIOK
https://m.edsoo.ru/c7a2d429

bubnuorexa [JOK
https://m.edsoo.ru/a218070a

bubnuorexa [IOK
https://m.edsoo.ru/8175ac3f

bubmnoreka IIOK
https://m.edsoo.ru/1eb19f9%e

bubanoreka LIOK
https://m.edsoo.ru/dba58adf
bu6nuorexa [IOK
https://m.edso0.ru/6029b609
bu6anoreka IIOK
https://m.edsoo.ru/143558ab
bubnmnorexa LIOK
https://m.edsoo.ru/3170e7bl

but6mmoreka [IOK
https://m.edsoo.ru/393cdacO
https://m.edsoo.ru/5823cefb

bubanoreka LJOK
https://m.edsoo.ru/b624f801

bubmuoreka [{OK
https://m.edsoo.ru/6e864db5


https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5

Ne Tema ypoka KonunuecTBo yacos Hara DJEeKTPOHHBIE IU(PPOBBIE
/1 Bcero Konrpomsnbie [Ipaktudeckue H3YICHHUA 00pa30BaTENIbHEIC PECYPCh
paboThI paboThl
82 Cucremaruzanys 1 0000IIEHNE 3HAHUN IO TEME 1 but6mmoreka [IOK
"Hemeramisi"(2) https://m.edsoo.ru/6e864db5
83 KonrponsHas padora Ne3 mo reme "Hemeramibr" 1 1 bubmmoreka [JOK
https://m.edsoo.ru/d0484c76
84 Amnanu3s pe3ynpTaToB KOHTPOJIBHOM paboThl Ne3, koppekius 1 bubnnorexa [JOK
OIIHOOK https://m.edsoo.ru/2b7e9510
85 Ilonoxxenue meramuioB B [lepuoanueckoii cucreme 1 Bu6moteka [JOK
XUMHAYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS https://m.edso0.ru/9839c16¢
AJIEKTPOHHBIX 000JI0UEK aTOMOB METAJLUIOB
86 Oo0mme pusndeckue cBoiicTBa MeTaiioB. [IpuMeHeHHE 1 bubmmoreka [JOK
METAJIJIOB B OBITY U TEXHUKE https://m.edsoo.ru/51dac9d3
87 CmuaBsl MetasuioB. [IppuMeHeHne METaIIOB U CILIABOB B 1 bubnnorexa [JOK
pErHoHe. https://m.edsoo.ru/42b872e3
88 Kopposus meramios 1 bubmuoreka [JOK
https://m.edsoo.ru/42b872e3
89 Pemrenue 3a1au pa3aM4HbIX TUIOB MO TeMe "MeTambr" 1 bubnmorexa LIOK
https://m.edsoo.ru/e3de37b6
90 DJIEKTPOXUMHUYECKUHN PSIT HANPSHKEHUN METaJLIOB. 1 bubnuoteka [JOK
https://m.edsoo.ru/94eb377a
91 OOume cnocoOkl MOTYYSHHS METAIIOB 1 bubnmnorexa [JOK
https://m.edsoo.ru/94eb377a
92 OO0mias xapakTepucTuKa MeTaioB [A-Tpymms 1 bubnuotexa [JOK
[Teproandeckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB. https://m.edsoo.ru/e12c26b3
93 Harpuii u kanuii: monyuyeHue, PU3NIecKue 1 XUMUIECKIE 1 bubmuoteka [IOK
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCMHEHHIA https://m.edsoo.ru/e12c26b3
94 OOGmias xapakTepuctuka MeTauioB [[A-rpymmsl 1 bubnuotexa [JOK
[Teproandeckoi CUCTEMBI XUMUYECKUX YJIEMEHTOB. https://m.edsoo.ru/7c3e49c0
95 Marnuil 1 KaJablIMid: oidydeHue, Gpusnueckue u xumupueckue 1 bubmuoteka [IOK

CBOfICTBa, IMPUMEHCHUC MTPOCTHIX BEIICCTB U UX COGI[I/IHGHI/Iﬁ

https://m.edsoo.ru/7c3e49c0


https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0

Ne
n/a
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100

101
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103
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105
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109

110

Tema ypoka

XKécTtrocTb BOJBI U CIOCOOBI €€ yCTpaHEHHS

Pemenue 3aia4 pa3nu4HbIX TUIIOB 10 TeMe "MeTaisl
rnaBHbIX moarpymm” (1)

AJNIOMMHHUI: TIOTy4eHue, GU3nYecKre U XUMUYECKUe
CBOMCTBA, IPUMEHEHUE

AmdoTepHBIe CBOWCTBA OKCUIA U THIPOKCH 1A ATFOMIHUS,
IHIPOKCOKOMIUIEKCHI aTFOMHHHMS, UX ImpuMeHenune(1)

AwmdotepHbIe CBOIICTBA OKCH/IA U TUAPOKCHIA aTFOMUHUS,
THIPOKCOKOMIUICKCHI AIIFOMHHUS, X IpUMeHeHue(2)

Pemenue 3ai1a4 pa3nu4HbIX TUIIOB O TeMe "MeTaibl
riaBHbIX moarpymn” (2)

ITpakTuyeckas pabora Ne 7. PemeHune sKkCriepuMeHTalbHbIX
3aj1a4 1o reme "Merasuibl riIaBHbIX noarpymnn”

OO6mas xapakTepucTUKa MEeTaioB No0ouHbIX noarpynin (b-

prHH) Hepnonnqecxoﬁ CUCTCMBI XUMHNYCCKHX 3JICMCHTOB

dusnyeckne 1 XUMHYECKHE CBOMCTBA XpOMa H €T0
coenMHeHuil, ux npuMeHenue (1)

DuU3NYECKNE U XMMUYECKUE CBOMCTBA XpOMa U €ro
COeTMHEHNH, UX pruMeHeHue (2)

Baxneiimme coennHenuns: mapranua. [lepmanranar kanus,
ero OKHCIIHTENbHbBIC cBOMCTBA (1)

Baxneiimme coenuHenust Mapranna. [lepmanranar kanus,
€r0 OKUCIIUTEIIbHBIC CBOWCTRA (2)

duznueckre 1 XUMUYECKUE CBOMCTBA JKeje3a U ero
COEIUHEHUN

[Tomy4yeHue u NpUMEHEHHE CIUIaBOB JKelle3a

duznueckre 1 XUMUYECKUE CBOUCTBA MEIU U €€

KomnunuectBo yacoB

Bcero Konrtponbehbie [Ipaktuueckue H3YICHHA

paboThI

paboThl

[ara

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

but6mmoreka [IOK
https://m.edsoo.ru/c74bfae9

bubnuorexa [IOK
https://m.edsoo.ru/0e79b266

bubmnoreka IIOK
https://m.edsoo.ru/5d12d318

bubmuorexa [IOK
https://m.edsoo.ru/5d12d318

bubmuorexa [IOK
https://m.edsoo.ru/27a4af43

bubanoreka LIOK
https://m.edso00.ru/610d7431

bu6nuorexa [IOK
https://m.edsoo.ru/9911bef3

bu6anoreka IIOK
https://m.edsoo.ru/9911bef3

bubmuoreka [{OK
https://m.edso0.ru/039d69c8

but6mmoreka [IOK
https://m.edso00.ru/039d69c8

bubnunorexa LIOK
https://m.edsoo.ru/1b7f8741

bubanoreka LJOK
https://m.edsoo.ru/1b7f8741

bubnunoreka LIOK


https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/1b7f8741

Ne Tema ypoka
n/m

COCI[PIHCHI/If/i, X IPUMCHECHUC

111 dusmueckue U XUMHUUYECKHAE CBOMCTBA IIMHKA U €I0
COEAMHEHHH, UX PUMEHEHHUE. | MIPOKCOKOMIUIEKCHI
muaka(l)

112 dusnueckue U XUMUUYECKHUE CBOMCTBA IIMHKA U €r0
COEAMHEHHH, UX MPUMEHEHHUE. [ HIPOKCOKOMILIIEKCHI
uHKa(2)

113 TlIpaktuyeckas pabota Ne 8. Pemienue sxcrepruMeHTalIbHbBIX
3aja4 1o reme "Mertasuibl 1000YHBIX OArpymn”

114 Pewienue 3agay pa3InyHbIX TUIIOB IO TeMe "MeTaibl
no6ouHbIx moarpymm” (1)

115 Peenue 3a1a4 pa3InvHbIX TUIOB 10 TeMe "MeTauibl
no004HBIX moarpynn” (2)

116 OO6o0meHne u cucTeMaTU3alus H3y9YeHHOTO MaTepraa 1mo
teme "Metamibr"

117 KonrtponsHas pabora Ne4 o teme "Meranst"

118 Amnanu3 pe3ynbTaToB KOHTPOJIBHOH paboThl No4, KOppeKIHst
OLINOOK

119 Ponp xumuu B 006ecrieueHHUH YCTOMUUBOTO Pa3BUTHS
94eJI0BEYECTBA

120 TlonsATHE O HAYYHBIX METOAAX UCCIICIOBAHHS BEIIECTB

121 Hay4Hble MPUHLMIIBI OPTaHU3AIMH XUMUYECKOTO
IIPOU3BOJICTBA.

122 TIpombItieHHBIE CTIOCOOBI MOTyYSHHS BaKHEUIITNX BEIIECTB

123 Xumuueckoe 3arpsi3HEHHE OKPYKAOIIEH CPEJIbl U €ro
MOCTICICTBUS

KomnunuectBo yacoB

Bcero Konrtponbehbie [Ipaktuueckue H3YICHHA

paboThI

paboThl

[ara

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

https://m.edsoo.ru/2bc0f954

but6mmoreka [IOK
https://m.edsoo.ru/b1f2beal

bubnuoreka [{OK
https://m.edsoo.ru/b1f2beal

bubnuoreka [{OK
https://m.edsoo.ru/a6e352ea
bubnunoreka LIOK
https://m.edsoo.ru/a8b83d83
bubnuoreka [IOK
https://m.edsoo.ru/a8b83d83
bu6anoreka IIOK
https://m.edsoo.ru/e91fe975
bubnmorexa LIOK
https://m.edsoo.ru/83f63ea3
bu6anoreka IIOK
https://m.edsoo.ru/9ebff2fd
bu6nmorexa LIOK
https://m.edsoo.ru/080fe1f0
but6mmoreka [IOK
https://m.edsoo.ru/080fe1f0
bubnmnorexa LIOK
https://m.edsoo.ru/2e45a44f
bubanoreka LJOK
https://m.edsoo.ru/2e45a44f

bu6nunorexa LIOK
https://m.edsoo.ru/9f11bf51


https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51

Ne Tema ypoka
n/m

124 Xumuueckoe 3arps3HeHHE OKPYKArOIIEH Cpellbl U eT0
MOCTEICTBHS. DKOJIOTHYECKHE TPOOIeMbI pETHOHA.

125 Xumus u 3m0poBbe uenoBeka. JlekapcrBenusie cpencraa(l)

126 Xwumust u 310poBbe UenoBeka. JlekapcTBeHHBIE CpeacTBa(2)

127 Xumus nuiu. Poiib xuMuu B 00€CIieYeHU MUILEBOK
0€30I1aCHOCTH

128 Xwumus numu. Poiie xuMuu B 00ecIiieyeHUu MUIIEBON
6e3omacHocth. [TumieBast MpOMBIINIEHHOCTD Y IMYPTHH

129 Kocmernueckue u napdromepHsie cpenctsa. bertoBas
xumus(1)

130 Kocmernueckue u napdromepHsie cpenctsa. berroBas
XAMUsA(2)

131 Xwumwst B cTpoHUTENbCTBE. BaskHelmme cTpouTenbHbIe |
KOHCTPYKIIMOHHBIE MaTeprabi(1)

132 Xwumust B CTpoHUTENbCTBE. BaskHelue cTpouTenbHbIe U
KOHCTPYKIIMOHHBIE MaTeprabi(2)

133 Xumus B ceabcKkoM xo03sicTBe. Oprannueckue u
MUHepaJibHble ya1o0peHusi(1)

134 Xumus B cenbCKOM x03s1icTBe. OpraHnyeckue u
MUHepaJIbHbIe y100peHusi(2)

135 Cucremarusanus u 0000menue 3uanui mo teme (1)

136 Cucremarusanus 1 00001eHHe 3HaHU#T 0 Teme (2)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

paboThI

KonunuecTBo yacos
Bcero Konrtponbehbie [Ipaktuueckue H3YICHHA

paboThl

DJEeKTPOHHBIE IU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

but6mmoreka [IOK
https://m.edsoo.ru/9f11bf51
bubnunoreka LIOK
https://m.edsoo.ru/a6552721
bubnuorexa [IOK
https://m.edsoo.ru/a6552721
bubmnoreka IIOK
https://m.edsoo.ru/1f7b5bd2
bubmuorexa [IOK
https://m.edsoo.ru/1f7b5bd2
bubmnoreka IIOK
https://m.edsoo.ru/da42d5a9
bub6anoreka LIOK
https://m.edsoo.ru/da42d5a9
bu6anoreka IIOK
https://m.edso00.ru/61e69003
bu6anoreka IIOK
https://m.edso00.ru/61e69003

bubmuorexa [JOK
https://m.edsoo.ru/fd39587d

bubmuoreka [{OK
https://m.edsoo.ru/fd39587d

bu6nunorexa LIOK
https://m.edsoo.ru/db979c70
bubanoreka LJOK
https://m.edsoo.ru/db979c70
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KOHTpOJ’[LHO-I/ISMepI/ITeJ'[LHbIe MaTepHaJbl

Martepuansl Aji1 KOHTPOIBHBIX padboT B 11 kiacce mpezacrasinensl B mocobun: Epemun, B. B.
Meroandeckoe nocobue k yueOHuky B. B. Epemmna, H. E. Ky3pmenko, A. A. [Ipo3goBa u ap.
«Xumus. YriayOseHHbI ypoBeHb». 11 kmacc / B. B. Epemun, A. A. llpo3nos, U. B. Epemuna, H. B.
Bonkosa, H. B. ®upcroga, 3. 0. Kepumos. — M. : [Ipoda, 2018.

HopMmbl ouleHKH pe3yJibTaTOB 10 XUMHH

OneHka pe3yabTaTOB MPOBOJUTCS COTJIACHO JIOKadbHOMY akTy «llonokeHue o0 OleHOUYHOM
nestenbHocTH ydanmxcs MBOY «l'mmHaszust NeS» OCHOBHOTO OOIIEro W CpeaHEro oO0IIero
obpazoBanus (IIpuka3 Ne267 ot 30.08.2023). B xauecTBe cozepKaTeIbHOW M KPUTEPUATBLHON Oa3bl
OIICHKH BBICTYMAIOT IUIAHUPYEMbIC IPEIMETHBIC PE3yNIbTaThl, 0003HAYEHHBIC B MPOrpaMMe IO
JTAaHHOMY TIPEMETY.

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

1. YuebOnuk: Epemun B.B., Ky3smenko H. E., /Ipo3znos A.A., Jlynun B.B. nox pex. Jlynuna B.B.
Xumus. 11 knace (yrmy6nennsiit ypoens) ®I'OC. — M.: JIpoda, 2020

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1. [Tporpammsel «Xumusi. YriayOsueHHbli ypoBeHb. 10—11 kimaccei»: pabouast mporpamma K
muann YMK B. B. Jlyauna: yue6HO-MeToamueckoe nocobue / B. B. Epemun, A. A. JIpo3nos, U. B.
Epemuna, 3. 10. Kepumos. — M.: [Ipocda, 2017

2. Epemun, B. B. Metoauueckoe nocobue x yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A.
Hpo3noBa u ap. «Xumus. YrayosneHHslii ypoBeHb». 11 kimacc / B. B. Epemun, A. A. [Ipo3nos,
. B. Epemuna, H. B. Bonkosa, H. B. ®upcrosa, 2. 10. Kepumos. — M. : JIpoda, 2018. — 423 c.

IIU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU UHTEPHET

1. «Enunas xomnexnusa [udposeix O6pazoBarensHbix PecypcoB» (Habop nudpoBBIX pecypcoB K
yaeonukam O.C. I'abpuensna) (http://school-collection.edu.ru/).

2. http://him.1september.ru/index.php — skypHam «XuMus».

3. http://him.1september.ru/urok/- Matepuansl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3JIaH
cailT, ObUIM OMYOJIMKOBAHBI B XKypHase «XUMHUs». ABTOpaMH caiiTa rpojenana 6onbinas pabora mo
CHCTEeMaTH3MPOBAaHHUIO T'a3€THBIX CTATEH C y4ETOM IIKOJIBHOM Y4e€OHOW MpOrpaMMbl MO MPEIMETY
"Xumus".

4.  www.km.ru/education - yaeOHbIe MaTepralbl ¥ CIIOBapH Ha caiire «Kupun u Medoamii»

5. http://djvu-inf.narod.ru/ - snexTporHast GHOIHOTEKA
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